3.6 Agro/Socio-Kconomy

3.6.1 Demographic Sifuation

- According to the population census of 1988 (he total population of the Study Area was
21,004 with 4,302 hkouscholds. The anrual growth rate in the District from 1978 to 1988 was
estimated at 2.2%.  Using this estimated annual growth rate of 2.2%, the population of the
Study Arca in 1997 is calculated at 25,540 persons.  ‘The populations of the three areas in

1997 is also calculated on the area basis and by making reference to the Farmers Interview
Survey results.

Estimated Populations in_the Study Arca

(Unit: persons)

Population __Population L
_ Wilbge 1998 1997 o l‘~1PArn Exp. Arca  Bxl Area
Mabogini 4,105 5,990 3,330 - 1.660
Rau YaKad 1,695 2.060 2,060 - -
Chekereni 2,851 3.470 1,910 - 1,560
Oria 3,783 4,600 4,600 -
Mandaka Mnono 1,444 1,760 - 1,760 -
Kaloleni 2,568 3,120 - 3120 -
Miakuja 2,713 3,300 - - 3,300
Mvuleni 1,845 2,240 - - 2,240
Total 21,004 25,540 (1,900 4,880 8,760
(100%) {47%) {34%) (19%)

Source: Figures for 1988 are from Population Census (1988}, and figures for 1 997 are estinated.
Note: 1) LMP Area: Existing Lower Moshi Project Area,  2) Exp. Area: Expasided Area
3) Ext. Area: New Extension Area

3.6.2 Food Situation

The Kilimanjaro Region has often suffered from food shoriage duc to weather
conditions. In the Study Area, the majority of houselolds in the New Extension Arca and
some households in the Existing Lower Moshi Project Area and the Expanded Area are also in
food shortage. During 1994 and 1995, GOT provided food aid to the Study Arca under the
World Food Programume (WEP). Even in 1997, it was reported that about 35% of the
population in the Kilimanjaro Region was in food shortage and 9% of the entirc poputation was

totally unable to buy foods due to drought.  Limited fodder and water af fected the livestock
preduciion too.

3.6.3 LKconomic Activities

There are seven villages and one ward of the Moshi municipality in the Study Area,
namely Mabogini, Rauz Ya Kati, Chekereni, Oria, Mandaka Mnono, Miakuja, Mvuleni villages
and Kaloleni Ward as described before. Each village is composed of sub-villages. The majority
of the people are from Chagga, Pare, Sambaa, and Kahe tribes. In Miakuja village about 20%
of the people are from Masai tribe. Most of the people except Masai are engaged 1n agricullure
and lhc main producls in the Exiting Lower Moshi Project Arca and Expanded Area are maize
and paddy. In the New Extension Arca maize culfivation is prtdommfmt The people from
Masai tribe are mainly pastoralists and their culure and sociat heritage are bound o livestock. A
large number of livestock is the symbo! of wealth and social status for them. Previously the
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people from Kahe tribe used to engage in bee keeping, but presently they have shifted to
agriculture.

Livestock keeping is a general phenomenon in the Study Acea for supplementary income
and for supply of dairy products and meat. It is regarded as a source of wealth and an insurance
against crop failure or any other problems. During the rainy season, livestock arc well fed
owing to abundant grass in grazing land , but they lose weight during the dry season.

Other cconomic activities in the Study Arca are small trade, i.c. buying and sclling of
cercal crops, operation of small shops, bars, mills, and Iabour works. Especially the Existing
Lower Moshi Project Area is exposed to business opportunities, like small trade, construction,

transportation, cic, There is an influx of small traders who trade in paddy and other daily use
commodilics.,

Fach village cxeept Mandaka Moono has a primary school Only three villages,
Mabogini, Chekereni, and Mtakuja, have dispensaries. NGOs like Roman Catholic Mission,
Red Cross, Mustim Association (BAKWATA) provide some health and education services in

the Study Area. Discases commonly prevailing in the Study Area include malaria, biltharzia,
diarrhoea, ete.

The majorily of villagers feteh drinking water from canals or wells. Transportation is
comparatively available in the Existing Lower Moshi Project Arca, but poor in the New
Extenston Arca and the Expanded Area. According to the resulis of hearing survey by engincers,
the priority needs of the Study Area are irrigation and drinking water supply.

3.6.4 Land Tenure System

The main land ownership in Tanzania is cither held through Customary Law or Leased
under the ‘Right of Occupancy’. According to Land Ordinance Chapter 113 of 1959 and
amended in 1974, land in Tanzania is public property and no individual has the right to own
fand. Instead the Governmient grants the “Right of Occupancy’ to the user for a given time,
norimally 33 or 99 years but subject to renewal. According to the results of verbal inquiries to
the village oflicials in the Study Area, the dominant land tenure systemt is ‘Customary’. In the
Study Area agricultural land had been distributed to farmers by localiribal chiefs before the
chiefdom was abolished in 1963. After the abolition of chiefdom, the land has been distributed
by the Village Development Committee. Such holdings are also considered under Customary
Law. Land held under ‘Customary Law’” does not have term limit. Such land belongs to the
tamily head and itis handed down to male children when they have grown up, when they marry
or when the head of the family (father) dies. GOT does not interfere with such land held under
‘Customary Law’. The land held under ‘Customary Law’ can be sold with the permission of
the clan members and notification to the village oflice.

3.6.5 Farm Management Size

The fanming system in the Swudy Area is characterised by small individually owned farm
and by cercal crops production. According to the Farm Interview Survey in 1997, the average
total cultivated land per houschold is 1.63 ha in the Existing Lower Moshi Project Area, 1.50 ha
in the Expanded Area, and 1.54 ha in the New Extension Area. The average size of irrigated

land per household in the Existing Lower Moshi Project Area is 0.60 ha and that in the
LExpanded Areais 0.75 ha.
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3.6.6 Crop Budget

The crop budget for each arca under the present conditions is calculated as summarised
below. As can be scen in the table, paddy is the most profitable crop in the Arca, and thus
farmers are motivated to cultivate paddy more and more i irvigation water is available.

Per Hectare Financial Crep Budget under Preseat Conditions

{Unit: Tsh)

Description Existing Lower Expanded Arca New Extension
o MeshiPejotAre” Al

{a) Dry season paddy

- Gross tncome 1,155,000 787,500 -

- Production ¢osg 305,050 186,950 -

- Netincome 849,950 600,550 -
{b) Dy season paddy -

- Gross income - 612,500

- Production cost - 170,750 -

- Netincome - 441,750
(c)y Maize -

- Gross incame 230,000 230,000 138,000

- Production cost 92,700 92,700 69,200

- Netincome 137,000 137,000 68,880

Note: 1) Figures for the Existing Lower Moshi Project Area are the whole seascn average
2] Presensly, paddy is not cudtivaged in the New Extension Area
Source: House holds Survey (1997} and verbal inquiries 1o with the farmers and extension workers

3.6.7 Farm Household Budget

Concerning the income of the households in the Study Area, presently, there are a lot of
variations from village 1o village and between crops grown. Under the present condition, the
important source of income in the Study Area is agriculture, however houscholds in the New
Extension Area arc obliged to earn income from non agricultural activilics because of low
agcicultural productivity. The estimated household income and expenditure are summarised
below.

Farm Household Budget under Present Conditions

{Unit: Tsh)
_ Deseription  ExUMPAra  EBxpanded Area New Ext Area | Whole Area
{3) Household Size (persons) 5.6 4.0 5.0 5.0
(b} Farm Size (ha)

Paddy Land 0.60 0.75 0.0 0.45

Upland 1.03 .75 1.54 i.11
() lncome Struciure

Net farm Income 684,300 656,500 106,000 482.300

Hemestead Income 12,600 61,300 314,800 36,200

Livestock Income 81,500 178,400 43 800 101,900

Non-Farm Income) 291,000 383900 521400 198,700

. Fotal Income 1.071400 }.280,000 105 900 1,019,100

(dy Living Expenditure 854,700 950,300 675,600 826,900

(cINet Reseive 216,700 329,700 30,300 192,200

Uss 350 330 30 Je

Saurce: For Fann Size, tnconie and Expenditure, Horsehold Survey (1 997}, Verbal inquires to the
Extension Qfficers and Village officials.
Family size and population are cited from Census, 1988.



3.6.8 Agricultural Labourers

Permanent and scasonal uncmployment is a comumon phenomenon in the Study Arca.
However, labour shortage is experienced during planting, weeding and harvesting seasons.
Comparatively large farmers in the Study Area hire labourers. The estimated labour foree is
summarised in the following table.  Per houschold available agricultural labour in the Study
Arcaranges from 1.7 to 2.4 persons, and averages 2.1 persons per houschold.

Available Agricultural Labour Force

Labour ~ Existing LMPArea New Extension Ara Expandad Area Study Area
Agricultural Labour Nos. 4,977 3,660 2,038 10,675
or Houschold 24 24 1.7 2.

Note: Agewise labour ratio is based on the Statistics of Kitimanjuro Region { Kilimanjare Region Statistical Abstract
1993) and in the Study Area 90% of ithe 10tal tabour fivee was estimaied as agricultural fabourers which is based an
the verbal ingries ¢ 19971 3 child labowrs (10-14 years o) are calcidated as equivalent ta 2 aduft labours.

3.7 DMarketing of Agricultural Products and Inputs

3.7.1 Marketing of Agricultural Products

The marketing system of all agricultural products has been fully hiberalised. The
marketing of food crops including vegetables, fruits and livestock producis is dominated by
private small traders. Agricultural marketing is characierised by a very large number of small
traders who operate both from and outside the Study Area including Moshi, Arusha, and other
parts of the country. The procurement at village level is typically direct contact between
traders and fanmers.  The majority of farmers sell paddy to middlemen immediately alter
harvest. Modern standard measures are not in practice. Individual farmers and individual traders
are making deals in small volumes and price, are decided through bargaining. Farmers negotiate
prices according to the size of the bags brought by the middlemen and sometimes middlemen
made more profit by using over compacting technique when filling the bags.  Prices fluctuate
over short time periods and wide seasonal variations are observed.

Farmets who scll rice to traders take paddy to mill for drying and milling and scll it aflter
milling. Paddy coming from the farm usually has a moisture content of 20% to 24%, which
should be reduced at 14% for milling. The rice mill in the Study Area which is possessed by
KPHC provides its premises to dry paddy. In the case of maize, after harvesting farmers shell it,
or dry it in the sun mainly on mats and floors. Most of the farmers store maize at home and sell
it when the price rises. The exact volume of agricultural and livestock products exported from
the Study Arca is dilficull to verify statistically, because there are no records.  According to the
traders in Moshi markets, about 70% of rice transacted in the Moshi markets comes from the

Existing Lower Moshi Project Area.  The flow of agricultural commodities and fivestock
products is shown in Figure 3 4.

In the Study Area there are (wo minor markels, Chekereni and Oria, which are open
once a week and most of the local agricultural products are sold there.  Some retailers from the
markets of Moshi municipality get contact with those markets for vegetable and other food
grains collection. In Moshi city local pretty traders are found in many localities. There are
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cleven comparatively big markets in Moshi city.  The daity buying of fresh vegelables by most
consmmers in the local markets is fhe prominent feawce of vegetable marketing. The main
problems pointed out by farmers are high prices w ith fluctuations in the market over shert time
periods and wide scasonal variations.

3.7.2 Macketing of Agricullural Inputs

GOT started 1o phase out the subsidy on fettilisers from the late 1980s and completely
stopped it in 1994/95. The move and the regular devaluation of the Tanzanian Shilling to the US
Dollar sparked off an extreme rise in prices of inpwts. In 1990, GOT liberalised the seed
industry and the private sector was altowed o enlry into the production, distribution, and
marketing of seeds. The marketing systems of both agricultural and livestock commoditics and
inputs have been fully liberalised.  The Government's roles are confined to provision of
market information , monitoring of market performance, quality control, rtescarch and
promotion, ¢tc.

Most of the inputs which are imported from foreign countrics by authorised institutions
or individuals, are acquired from different sources. The main authorised institutions in the
Moshi area are the Tanzania Farmers’™ Association {TFA), Tanzania Coffee Board (TCB) and
KNCU. There are private companics who import inputs dirccily from foreign counirics or buy
from the main suppliers and sell them in retail. Farmers in and around the Study Arca obtain
inputs and other agricultural tools from a rural shop known as “Uwanja Wa Mbuni Farmer’s
Shop” in Chekereni and other shops in Mabogini. Some farmers purchase inputs from private
stockists or from the dealers in Moshi municipality.

3.8 Agricultural Support Services

3.8.1 Agricultural Support System

MAC provides agricultural support services throughout the country.  In addition to the
agricultural support services executed by MAC, KADP has carried out aggressive agricaltural
rescarch, extension and fraining activities with Japanesc technical assistance in the Existing
Lower Moshi Praject Arca.

3.8.2 Rescarch, Exteasion and Training

‘The trial and pilot farms of KADC were completed in 1982/83 with the purposc of
condueting verification trials and experiments to find the best seed varictics adaptable to the
Kilimanjaro area. Through the verification trials about 40 types of seeds were tested and IR-
54 was selected as a promising variety. The IR-54 variely has been widely adopted by
farmers not only in the Existing Lower Moshi Project Area but also in many places in northern
Tanzania where irrigation water can be obtained.

K ADP, succeeding KADC, has concentrated on cxpanding technological know-how in
the Existing Lower Moshi Project Area. The paddy cullivation technique developed by
KADP/KADC reflects the main compenents of paddy farming methods.  The five main
components afe:
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{a} Varicty: Improvement of the productivity from 1.8 - 2.5 tons/ha of the traditional
varicties to 6 tons/ha using 1R-54,

(b) Fertilisation: Using fertilisers at the current rate of 40 kg of P,0/ha and 150 kg of N/ha
which are necessary and compatible with IR-54.

(c) Moden lrrigation: Moving {romn Turrow irrigation to the modernised irrigation systen.

(d) Extension: Utilising an intensive agricultiral extension system in order to help farmers
to change Whieir attitwde and apply improved farming practices.

{¢) Farmers’ Organisation: Establishing formal groups and creating abilities of  operating
and managing the Project infrastructure.

KADP draws its professionally teained staff from MAC through the Regional
Agricultural and Livestock Development Officer {(DALDO).  There is a close connection
between the KADP's staff and the stalf of other elated offices under MAC for exchange of
basic information regarding their day-to-day extension activities.  Information is exchanged
during routine meetings in which they discuss techuical matters for mutual benefit.  DALDO
has assigned one village extension officer (VEQ) in cach of the four villages in the Existing
Project Area. ‘These officers cooperate with the staff of KADP on the matters concerning the
development of the Existing Lower Moshi Project.

Traming of farmers and extension staft in and owtside the Existing Lower Moshi Project
Arca started from 1982, and continued up to 1991, The following table shows the number of
trainces and courses conducted at KADC/KADP.  The training activities have contributed
greally to the development of the Existing Lower Moshi Project Arca,

Training Courses_and Trainces {Oclober 1982 to March 1991)

~ wNameofCourse  No. of Courses No. of Trainess
{a) Rice Cultivation Course 11 254
{b) Irrigation Course 1 137
(c} Upland Course 8 142
) Agricultural Machinery Course 13 263
Totat 44 805

Sotirce: KADEP

In 1994 the Kilimanjaro Agricultural Training Centre (KATC) started its activities with
Japanese technical assistance.  Its principal objective is to strengthen the technical capability of

exlension personnel and key farmers on irrigated rice farming over the whole country, using the
Existing Lower Moshi Project Area.

KATC has been operating in collaboration with MAC and HCA. Since commencement
of its activities, 16 courses have been conducted and 433 trainees trained at KATC.

Land preparation works in the paddy ficlds in the Existing Lower Moshi Project Arca
are carried out mechanically with the support of tractor hiring services provided by the Tractor
Hiring Service Sectton of KADP.  "The tractor hiring service are basically rendered only for
rice. culiivation purposes.  All farmers in the Existing Lower Moshi Project Area can receive
such land preparation services by paying a plot charge (one plot: 0.3 ha), which covers land
preparation charge, water charge, and canal maintenance charge. .~ The plot charge in 1997 was
Tsh. 26,000 for members of CHAWAMPU and Tsh. 30,000 for non-members.
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Tractors and major implements possessed by the Tractor Hiring Service Scction were
supplicd under the KR-1E Program by the Japanese Government as foltows:

Number of Tractors Kept by KADP

_____ Typeof Tractor  NeofUnits  ProcuremeatYear
4-wheel tractor/40 HP 35 KR-11 1985 {operational: 12 unils}
d-wheel tsactor/50 HI 17 KR-{l 1994 (all eperational}

Rotary tiller 51 KR-111985:35 & KR-IE1921:16

3.8.3 Agricultural Credit

Financial institutions in the public sector which deal with agricultural loans include the
Cooperative and Rural Devclopment Bank (CRDP),ete.  However, smallholders’ access to
formal lending mechanisms through the existing financial institutions is limited due to the high
transaction costs associated with the lending of small amounts of money to a large number of
smatlholders, and due to the lack of collaterals, such as land tittle.

In order to test the mechanism of providing formal credit directly to smallholders, a
number of initialives are now underway, such as IDA financing through CRDB for projects
intended to increase agricultural exports, and a scheme to test alternative lending mechanisms
for small-holders. The later scheme is now ongoing under the titlke “ Rural Credil and Saving
Schemes”.  There are some 444 cooperative rural savings and credit schemes operating mostly
in Arusha, Kilimanjaro, Mbeya, and Fringa.  In the Kilimanjaro Region, some 31 cooperaiive
rural savings and credit schemes are operating. They have a total of about 22,500 menbers,
and aggregate savings of Tsh. 174.4 million with outstanding loans of Tsh. 46.7 mallion.

In the Study Area, the Rural Credit and Savings Schemes had been operated only by the
Tella and Mandaka Agricultural Cooperatives.  However, the operation of the scheme failed
and collapsed duc to cash shortage.

Al the beginning of establishment of its CHAWAMPU had operated a credit facitity
system. CHAWAMPU then learned that the scheme had problems: farmers were allowed to
take loans and pay for them when they harvest their crops but many farmers failed to pay, and
the scheme has been abandoned (o date.  CHHAWAMPU has a plan to revise the system after
consultation with other organisations operating the same schemes.

Other credit sources are informal ones such as those from relatives, friends, and

informal money lenders.  Credit terms vary with the sources.  Interest rates can range from

% for loans from familics and fricnds up to 100% for shoil-term credit toans from money
lenders.

The Farmers Interview Survey carried out by the Moshi Cooperative College under @
contract with the JICA Study Team reveals that some 98 % of the respondent farmers have no

credit from any sources and operate their farming with their own money.

The problems on agriculiural credit in the Study Area are summatised as follows:
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(@) There is no formal credit line providing production loans to smallholders.

(b Small-scale farmers cannot access commercial banks because they lack adequate
financial and physical collaterals acceptable to those banks.

{¢) Some farmers prefer to work on a cash basis even though it curtails their ability to
cxpand productive aclivitics.

3.9 Irrigation and Drainage
3.9.1 [Irrigation Canal System

H Water Sources

The water source of the Existing Lower Moshi Project Areais the Njoro and Rau rivers,
The Rau river discharge has decreased year by year due to wnplanned waler lapping in upstream
arcas where paddy cultivation has been vigorously conducted following the success of the
Existing Lower Moshi Project Area. It was subsequently anticipated that the Existing Lower
Moshi Project Arca has severe water shortage and the area was consequently involved in
serious water conflicts in 1995, In order to cope with such a severe siteation, it is cssential
to exploit an additional water source urgently.

The Expanded Area is divided into two arcas: Kaloleni area and Mandaka Mnono arca.
The existing water sources for the Kaloleni arca consisting of the Northern Kaloleni area,
Western Kaloleni arca, and Southern Kaloleni area, are mostly springs.  The results of field
inspection of these springs and interview with farmers concerned confirmed that these water
sources are encugh for irrigation of these areas.  On the other hand, the water source for
ircigation of the Mandaka Mnono area is the Mwananguruwe spring.  According to the results
of discharge measurement, the spring discharge is approximately 300 Us which is not enough (o
irrigate all the Mandaka Mnono arca of 360 ha net.  Therefore, securing a supplemental water
source is essential.

(2} [rrigation Canal Network

Two irrigation canal systems commanding the 2,300 ha of the Existing Lower Moshi
Project Arca including 150 ha of the sugar estatc and pilot farm, were constructed in 1987
with financial assistance of GOJ (OECF). At present, these canals are generally in good
condition, therefore only minor repairs such as small scale embankment and replacement of
damaged concrete blocks and filling of joints between concrete blocks are required.

tn the Expanded Area, there are three existing irrigation systems : The Njoro Kwa Goa
irrigation system in the upper reaches of the Njoro river, administratively located in Kaloleni
ward, Moshi urban district; 9 farmers’ built irrigation systems in the same ward; and the
Mandaka birigation system located in Mandaka Mnono village. There are a few permanent

structures in these existing irrigation systems and their condition is poor.  These structures
shall be replaced totally.

(3) Field Water Requireinent
(a) Analysis of observation dala

Data on ficld water requirement of paddy are available only for the Existing Lower
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(b)

Moshi Project Area, where many field tests on water requirement of paddy were carried
out by KADC, KADP, and KATC. In order to make a cross check of the test results,
the JICA Study Team also conducled field tests using paddy fields in the Existing
Lower Moshi Project Area.  According to the KADP measurement data from 1986 to
1992, the field water requirements in the four years from 1987 to 1998 showed a small
fluctuation, but thosc in the first year of 1986, and latter two years of 1991 and 1992 a
targe fluctuation. It was deemed that such a general tendency in data from 1991 and
1992 would be due to the occurrence of criacks in soils as a result of long fallow periods
caused by water shortage. This tendency was also found from the relation between the
average ficld water requirement and cropped area as shown below. The figure shows
that the larger the cropped area is, the smaller the field water requirement is.

Average Ficld Water Requirements - Cropped Avea
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The measurement data obtained by KADC in 1982 and 1984, KATC in 1997 and the
HCA Study Team in 1997, presented generally lower values than KADP.

Comparison of Measured and Estimated Consumptive Use of Paddy (E¥¢)

The consumptive use (ETc) of dry season paddy was measured by KADC in 1982 and
1984 as shown in Table 3.3. These values except largely deviated ones, were
compared with the estimated ones by the madified Penman method. The comparison
graph is illustrated below:

Cr Cvapotrar tion (ET¢

i0 ‘ "
% 8 b , , . ... . . m e g m®m
T 6 * O N wNB——X x ~X
E = *_’_’_’_x.,—_,-‘—’— . . . -
E 4tF ‘e * . : o @ LTc 1982
2 B ETc 1934
1[:;3 2T ’ K Estimated ETc2

0 1 ] [

9 10 I 12
Month

The consumptive use measured in 1997, which ranged from 4.1 10 9.2 mmvday in the 2
months of September and October, is not largely different from this estimated
consumplive use curve although the crop growing stage is slightly different.  Trom
this comparison study result, it was judged that the estimated consumptive use curve by
the modificd Penman method is applicable to the Study Area.
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(d) Canal capacity

The main and sccondary irrigation canals in (he Existing Lower Moshi Project Area are
designed using the unit design discharges of 1.34 lit/s/ma and 1.85 lit./s/ha,
respectively, and the terhiary irrigation canals using the discharge of 46 livsf25 ha,
aiming to ensure Nexible operation of canal systems.

There are no data on the flow capacity of the existing canals in the Expanded Area.
According to the ficld investigation, the flow capacity of existing canals in the
Kalolent arca ranges from 10 1it/s to 40 lit/s, and that for the Mandaka Mnono trom 10
lit/s to 200 livs,

3.9.2 Drainage Canal System

fn the Swdy Area, only the Existing Lower Moshi Project Area only has been
provided with a well-planned drainage system consisting of main, secondary, tertiary and ficld
drains, and related structures, to drain the excess water from the Existing Lower Moshi Project
Arcainto vivers flowing nearby.  In addition,  flood protection dikes were constructed along
the Njoro and Rau rivers, to protect the Existing Lower Moshi Project Area and facitities from
floods.  The dikes were provided with flap gates 50 as (o drain the internal excess water 1o the
rivers when the water level in the rivers is lower.

There are two drainage requiremients: One is for upland crop fickds and the other for
paddy fields.  The former is so estimated as to remove the excess runoff from 5-year, one
tiour storm rainfall, say 30 nunwh.  The lalter is estimated at 5 Vs/ha on the conditions that 5-
year, 24-hour storm rainfall is to be evacuated from paddy ficlds within 48 hours.

The drainage system designed and constructed according to these drainage requircinents,
has not presented any drainage problems concerning its network and capacity sinec its
construction in 1986.  From this fact, it is deemed that the applied drainage requirement is
quite satisfactory.

As mentioned above,  there are no drainage systems in the Expanded Arca.  Some
arcas become swampy in the rainy season every year.  In particular, such swampy condition
is cemarkable in the Kaloleni area.  In order to improve such a condition, it is indispensablc

to construct a proper drainage network in the Kaloleni area. A proper drainage network can be
alse expected to produce certain retun flow.

Inthe New Extension Area,  no drainage network nor the irrigation canal network has
been established.  The southein part of the New Extension Area is suffering from poor
drainage condition and salinily accunulation is observed as discussed in ANNEX-D.

3.9.3 O & M Works

{1 Organisation and Staffing

KADP was established in 1986 with an aim of undertaking O&M of the Project facilities
and also providing guidance and assisting the farmers in on-farm works.  The Implementation
Committee under the jurisdiction of the then Regionat Development Director (RDD), presently
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Regional Administrative Sccretary (RAS) of the Kilimanjaro Region was also created in the
same year. The present organisation chart of the KADP office is given in Figure 3.5, KADP
is headed by a director.  Under him, there are 5 sections: Administration Section, lrrigation
Section, Machinery Section, Tractor Service Section, and Extension Service Section. As of
December 1997, KADP has a staff of 67.

In the Expanded Area, there are 2 irrigation systems: The Njoro Kwa Goa and Mandaka
systems as described in ANNEX-K.  The Njoro Kwa Goa irrigation system and the Mandaka
Muono irrigation systein are opetated by WUA.  Functions of WUAS are as follows:

To ensure irrigation water supply and equal distribution to ficld plots;
To prepare and amend by-laws;

To collect water charge from the beaeficiaries; and

To operate and maintain fam canals properly.

1

*

2) O & M Works

'The Project operation is carried out by KADP and CHAWAMPU on a co-operative
basis. KADP is in charge of operation of major facilities down to urnouts to tertiry irrigation
canals, and CHAWAMPU is responsible for operation of tertiary irrigation canals,
watercourses and respective irrigation blocks under insteuction and guidance of KADP.  The
coordination chait between KADP and CHAWAMPU on Project operation is illustrated below.

Coordination Chart between KADP and CHAWAMPLU

KADP : CHAWAMPU

Preparation of ’ JOINT MEETING \ Watcr Right Holder

luigation Schedule g Approval of Mabogini:804 see
T Q& M Activities Irrigation Schedulg _ Rau Ya Kati:1,135/sce

CIntakes Q& M Activities
- Main canals Advice & Guidance - Tertiary canals
- Sceondary canals B Field Supervision >~ - Teriary drains
- Main drain - Tedrary farm road
- Secondary drains - Related structures
- Farm roads l;mprlo)'mcnt - - On-farm works
- Related structures of Watermen

In the BExpanded Area, the O&M works for both irrigation systems are executed by
farmers themselves within their capability, but could not be exccuted well due to organisational
weakness, financial constraints, and lack of technical know-how in O&M of irrigation facilities.

(3) 0O & M Cost

0O & M costs for the [ixisting Lower Moshi Project Area arc divided into two pottions.
One is for KADP consisting of staff salary and office running cost, and the other is for water
charge for water right, project facilities and operation of equipment including operators’ salary.
The former O & M cost had been totally subsidised by GOT uatil 1993, but GOT has largely
reduced the subsidisation for office running cost since 1994, The latter cost has been paid by
CHAWAMPU.



In the Mandaka irrigation system in the Expﬁndcd Arca, farmers pay Tsh. 500 per
year. Inthe case of further need of repairing cost for canals, such cost is shared by farmers
from time to time through the decision of WUA,

3.9.4 Water Management

(1) Diversion Water Requirement

In the Existing Lower Moshi Project Arca, ficld water requirement for paddy cultivation
was measured by KADP from 1986 to 1992, Taking into consideration the results of actuat
field water requirement measurement,  KADP has applicd the average diversion requirements
of 3 Iit./s/a at the headworks site.  On the other hand, there are no diversion requirements in
both existing farmers” built irrigation systems in the Expanded Arca.  Water is abstracted from
a spring and/or river from time o time on their demand basis or based on the available water
quantily.

() [rrigation Schedule

An irrigation schedule for the Existing Lower Moshi Project Area has been prepared and
announced (o farmers in the following procedure:

- Estimate of water availability based on the river discharge;

- Determination of the irrigation area;

- Estimate of the diversion requirement at the headworks referring to field measurement
results obtained so far;

- Preparation of the irrigation schedule;

- Approval of the irrigation schedule in a joint mecting of KADP, Ward councillors,
CHAWAMPU, and representatives of each village; and

- Announcement of the approved irrigation schedule to farmers in a joint mecting of
KADP, Ward councillors, CHAWAMPU, and representatives of cach village.

In the Expanded Arca, the basic and prevaling paddy cropping calendar is the originally
recommended one for the Existing Lower Moshi Project Area. However, the Expanded Area is
subjected to seasonal inundation in April and May. When the seasonal inundation lasts to June,
the start of dry season paddy culiivation may be delayed Lo some extent, and thus the irrigation
calendar is obliged to follow this cropping calendar.

(3) [rrigation Method

Inn the Existing Lower Moshi Project Area, irrigation water is distributed continuously to
tertiary canals covering the selected area based on the irrigation schedule.  fa the tertiary blocks,
ratational water supply is applied for 2 watercourses at a 10-day interval at the puddling time,
and 2 watercourses at a S-day interval at the remaining crop growing time.

No trrigation is systeimatically practised in the Expanded Area.  Waler supply is made
on a farmers’ demand basis only.

{4) Collection of Cultivation Charge

CHAWAMPU collects cultivation charge from farmers and send to the national treasury.
The amounts of the cultivation charge collected since 1994 are summarised in the next page:



Collected Cultivation Chacge

_Year  Cultivation Charge (Tsh.)  Coltivated Arca(ha)  Average per ha(Tsh)

1994 380,324 643 590
1995 380,324 495 847
1996 760,803 783 972

Sonrce : KADP

As mentioned above, farmers in the Mandaka Mnono area pay Tsh. 500 per year for
repairs of canals, but the Kaloleni farmers do not pay any money for repairs.  Instead, they
offer labour force for canal repairs.

3.9.5 Ficld Measurements

{1 Canal Scepage

Canal scepage was nmeasured for the secondary canal (RS-4), tertiary canal (RS-4-2),
and watercowrse (RS-4-7, No.l), by the ponding mcthod. The results indicated that the
conveyance loss of the secondary canal, tertiary canal, and watcrcourse was 3%, 2% and 10%
respectively.  In addition, the same walercourse was tested again in the same manncr, but after

repairs were done by farmers as one of the routine maintenance works.  The test result showed
a seepage loss of 6%.

(2) Return Flow

In order to know whether water supply is effectively executed, and also to grasp the
approximate water supply discharge, a return flow measurement was carricd oul in the RS 4-3
tertiary block in one cropping season from June 1997 to October 1997 when water supply was
discontinued. The results of return flow measurement showed that about 4% of supplied
water was released into drains throughout onc cropping scason.  H was deemed that this water
management was satisfactorily executed if judging from this value.  The peak water supply
was 2.6 Vs/ha in Junc at the puddling time, and 2.4 /s/ha in August when no rain was observed.

3.9.6 Review of By-Law

Aby-law was issued on Junc 16, 1995, with an aim of ensuring efficient and rational
operation and maintenance of the Project facilities. In accordance with the by-law, O&M
works arc conducted by KADP and CHAWAMPU. However, some unclear descriptions
have been found in the by-law. Taking into consideration such unclear descriptions and the
large change in the development scale , itis proposed that the existing by-law be modified.

3.10 Rural Infrastructure
3.10.1 Existing Road Network
4)) General

The roads which compose the existing road network in and around the Study Arca are
classified as follows:
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Road Classification_in_the_Study_Area

__ Classification  loeation . Ageecyincharge
National highway Route A23 Ministry of Works
{Arusha- Moshi-Himo-Tanga)
Muaicipal rowd Avound the Study Area Moshi [2.C
District sod Around the Study Arca District (Moshi & Hai Disiricts)
Project sod In the Existing Lower Moshi KADP, TPC
Project Arcaand TPC arca
Ward rowd In the Study Arca Ward
Village road In the Study Area Village

The structurat conditions of the respective roads are st grade asphalt pavement (Route
A23), secondary level asphalt pavement (TPC main veads), gravel pavement (KADP trunk

road), laterite pavement (main and sccondary farm roads), and unpaved roads (village and
tertiary farm roads).

The district and municipal roads are maintained by the Road Sections of Moshi District
and Moshi Municipal Council, respectively.  These departments also provide technical support
for the repair of all ward and village roads when the need arises. The ward and village roads are
managed by the ward and village oflices, and are only repaired once or twice a year afler the
rainy scason by the inhabitants’” work groups. These maintenance works consist mainly of
manual banking and clearing.

) Existing Lower Moshi Project Arca
The Existing Lower Moshi Project Area covers four vitlages: Mabogini, Rau Ya Kat,

Chekereni, and Oria.  ‘The road network in the Areais composed of the roads classified in the
following 4 classes:

Road Classification in the Existing Lower Moshi Project Area

o Class BEffective width(m)  Number  Length(key)  Pavement
Trunk rond 9 { 16.1 Gravel

Main farm road 6 3 17.7 Latcrite
Secondary farm road 5 12 386 Unpaved
Tertiay farm road 3 76 55.6 Unpaved

The volurne of traffic on the tunk road was surveyed to grasp the existing traffic
condition in the Area.  ‘The average daily volume of traffic was 150 nos. during the survey
conducted on two representative days of the week, Monday and Friday, from 6:00 to 18:00.

The condition of the roads cited above was also surveyed, "and the results are summarised as
foHows:

(a) ‘T'mink road:

- very rough surface with deep ruts and holes with standing water;
- zigzag traffic course;

- muddy and slipping condition after rain

- poor drainage condition; and

- partially gravel paved and other portions are lost or disappeared.
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(b) ¥Farm roads:

- narrow road width due to grass growing which obstructs smooth traffic;

- rainwater flowing into irrigation canals at several places due to the reverse gradient of
the road surface caused by lack of maintenance,
- others conditions are almost the same as the trunk road.

Especially, pipes in culverts related with secondary and tertiary canals are exposed due
to crosion of road surface by rainfalls.

The O&M works of the Project roads are undertaken by the Machinery Section of
KADP in collaboration with the lrrigation Section.  Maintenance equipment such as motor
grader, dump truck, wheel loader was provided in 1986 (refer to Section 3.9), however, most
of them ace in unworkable condition duc to the fack of spare parts and deterioration.

3 New Extension Area

There are 4 villages in the New Extension Arca: Miakuja, Chekereni, Oria and Mvuleni.
There are some village roads with a total length of about 28 kmin the Area.  The road width is
gencrally 3 m, but the main village road from Mvuleni to the trunk road via Chekereni village is
in average 5 m wide on average. The road conditions ate very poor, and even in the dry
scason, the ronds are passable only for 4-WD vehicles.  No vehicles can pass during the rainy
season. Roads maintenance works are mosily carricd out once a year after the rainy scason.
In Chekereni village, a motor grader from KADP is used to repair the main road. The rental
charge with operator is Tsh.3,000 /day. All of the cost including fucl is coflecied from the

villagers.  The road widdh is almost 3 m, and the estimated tralfic volume per day is less than
10 nos.

(4) Expanded Arca

The Expanded Area includes a part of Mandaka Mnono village and Kaloleni ward. In
the Mandaka Mnono arca, only two village roads are available.  One road leads to Msaranga
and the other to Chekereni and their total fength is estimated at 4.7 km.  The road conditions
are almost the same as those in the New Extension Area.  The Kaloleni Area is served only by
ward roads with a total length of 1.7 kit and their average width is 3 m.  The road conditions
arc slightly better than in the Mandaka Mnono area because of their proximity to town. Roads
are maintained by the inhabitants themselves once a year afier the rainy season.

Paddy harvested in the Expanded Area is transported (o the market in the Existing
Lower Moshi Project Area (Chekereni village) across the Rau river by bicycle or by poor
transportation means. During the survey, most farmers urged the construction of bridge{(s} cven
small one(s) across the Rau river, so that they can transport agricultural products and access to
the market in Chekereni village and to Moshi city.

(5 Proposed Diversion Channel Route Arca

The TPC farm and five villages, Kawaya, Mkalama, Longoi, Kikafu Chini and
Mijongweni are lived atong the proposed diversion channel route.  Two roads are providing
access to the proposed Diversion Channel Route Area:  The northern road branches off from
Route A23 on the way to Arusha, and the southern route connects the area with the TPC farm
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crossing the Kikafu river.  On the proposcd diversion channel route through the TPC farm,
only village roads with total Iength of about 8 km arce available.  These roads are in very rough
conditions and practicable only in a limited period cach year due to obstruction by stagnant
waler on the roads and river flow crossing the roads, ctc.  In Kikafu Chini and Mijongweni
villages, road maintenance works are done only by manpower once or wice in every two
weeks.  In Mkalama village, road maintenance works arc mostly carried out once a year after
the rainy scason as same as in other villages.

3.10.2 Domestic Water Supply
{H General

In the Study Arca, water for the domestic use is supplied to villages from various
sources such as public water supply systen, canals, wells, rivers and springs.

There arc two public water supply systems in the Study Area: One is extended uatil
Mabogini, Chekereni, Oria, Rau, Mtakuja and Mvulen villages, the other covers Kaloleni ward.
The former is under the control of the Water and Works Department of Moshi District.
Operation and maintenance of the facilitics down to the main pipes are under the control of the
District through the said Department.  After the main pipes, the system is controlicd by the
respective villages and houscholds.  The water source is the Coffec Curing spring (called
Njoro spring).  Water supply is made throngh community taps and/or house taps.  The latter
are given particular attention in item (4) of this sub-section.

Villages located far from the public water supply systems and/or far from residential
arcas, depend on trrigation canals, wells, rivers and springs for their water supply.  Most of
these water supply sources are insufficient in quantity and poor in quality. TFor drinking,
water should be boiled in order to get rid of the impurities and pathogenic germs. These
condilions in each area are explained in the following sub-sections.

(2) Existing Lower Moshi Project Asca

The number of households which are provided with water through the pipeline network
{Mabogini - Kahe Water Supply System) in the area, is 130 out of 800 houscholds in Mabogini,
16 out of 400 in Rau Ya Kati, 7 out of 710 in Chekereni, and 10 out of 840 in Oria village.
There are 47 community taps in the area, and 300 villagers share onc tap on an average.  Water
supplicd af the community taps is free of charge, but the houscholds supplied with water have
to pay acharge of 900 Tsh./month per houschold.  Shallow wells, KADP irrigation canals and
the Rau river arc also main sources of drinking water, however they are still insufficient,
Water for other domestic uses including washing, bathing and animal drinking is mostly
provided by the same canals and river.  In this area, there are 9 shallow wells, however in the
dry season their water level falls and they cannot supply a sufficient water quantity.  Recently,
a tube well owned by KATC has been transferied to Chekereni village for public use following
a strong request of the villagers.

(3) New Extension Arca

A public water supply system is also provided in this area. However, there are 2
private and 9 public taps for 720 houscholds in Mtakuja village, and only 1 public tap for 550
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houscholds in Mvuleni village.  Tap water discharge is insufficient because of low pressure
due to the location of these villages in the downstream porlion of the pipeline.  Domestic water
including drinking water is thus been obtained mainty from either canal water of the Existing
Lower Moshi Project at the boundary of the eastern side, or from stream water coming in from
the TPC farm.  Also there exist over 20 wells maintained by villagers and individuals in the
arca, which are used principally for washing, bathing, ctc.  Most of these wells are shallow
with less than § m depth, and are difficult to get water in the dry season.  Villagers drink the
waler without boiling it, and as a result, the rate of discases caused by bacteria and/or amocba is
high. Therefore, the living standards in this arca are very low.  Urgent remedial measures
are essential.  No development plan for the water supply system in these villages is available.

(4 Expanded Arca

Only Kaloleni ward has a public water supply system in the area.  This system is under
the control of the Works Department of Moshi Municipality.  The number of households using
this water supply system is 50 out of 830 houscholds, or a ratio of 6 9. Thesc houscholds
pay water charge according to their consumption volume counted by water meters.  For
example, a houschold of 10 people pays about Tsh 4,000 /month.  There are no public taps,
so most villagers buy water for drinking and other domestic uses from private taps at a cost of
Tsh 10 /20 lit.  The water source is the Msere spring located 12 km from Moshi town, which
also constitutes the water source for the town. There are 2 springs, Goa and Dobi, which
supply 30% of the water use in Kaloleni village.  These 3 springs are also the main sources of
irrigation water in the Expanded Arca.  On the other hand, the Mwananguruwe spring is the

main water source for Mandaka Mnono village. All these water sources are sufficient in quantity
and fair in quality.

According to the investigation results, installation of a new piped water supply system
in Mandaka Mnono village was requested to the District, but there is so far no response due to
the lack of budget.  Villagers have plans to apply some flood protection measures using their
own fund in order to stop the sedimentation and the inflow of residues into the springs in
Kalolent village.

(5) Proposed Diversion Channel Route Arca

In the arca, mainly al villages take domestic water directly from the closest rivers and
local canals, with the exception of Kikalu Chini village where a few community taps arc used

for water distribution.  Springs also constitute water sources of all villages except Mijongweni
village.

The Longoi river serves in Kawaya and Longot villages, and 3 rivers ( Werawern,
Kikafu and Karanga) serves Mijongweni village. Some rivers are scasonal and are hence
insufficicnt in quantity, their water quality is also poor. These rivers also constilute the
sources of canal water as  explained below, but the discharges of some rivers decrease in the
dry season from August (o February as showa in Section 3.3,

The Mapacha canal was constructed by the Government in 1971 and conveys water
from the Lundugai river to Kawaya and Mkalama villages for irrigation and domestic purposes
in the dry season. The canal is managed by a main committee composed of representative
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members of the 2 villages.  In addition, a committee established in each village is responsible
for operating and maintaining the part of the canal related to their village. Maintenance works
are camted out once a week by the villagers after the rainy scason,

In Longoi village, therc arc 2 canals (aking water {from the Longoi river:  One is the
Nguzonne Pacha canal which includes an intake constructed by the Community Development
Trust Fund and a 8 km Jong canal built by the villagers in 1993, the other is the Mferej B
Longot canal with a local weir and an old canal.  Both canals are used for agricultural purpose.
The former is managed by the Water and Works Bepartment of Moshi District and the latier by
the villagers.  In Mijongweni village, a canal from the Weruweru tiver was constructed by the
Kilimanjaro Zonal krrigation Office, and is now maintained by the villagers once a week.

There are 2 shallow wells used in Kawaya village, which were dug by a group of
interested villagers and are maintained by the group.  In Mkatama village, there exist 2 shallow
wells which are maintained by the villagers. All these wells ae only useful in the rainy scason,
therefore their water quantity is insuffictent.  Their water quality is as bad as that in the New
Extension Area.

In the arca there exist the Mapacha spring in Kawaya village, Mkalama spring in
Mkalama village, and Nguzonne spring in Longoi village.  The Nguzonne spring is the biggest
among the three. It is located near the Longol niver, at the boundary between Longoi and
Kikafu Chini villages.  Villagers gather along the banks of the stream flowing from this
spring and use its water for drinking, washing, bathing, ctc.  The place plays the role of a kind
of communily place.

The sources of domestic water supply mentioned above are gencrally insufficient in
quantity except for some rivers, but fair in quality.  Urgent measures are required to address
these problems.

Longoi village has a project to develop a water source for drinking. A hydrogeological
survey was carried out by the Water and Works Department in Moshi District, but no further
works have been performed after that.  There is no other development plan for water supply in
these villages.

3.10.3 Relevant Village Development Plan

Moshi District has formulated the extensionfrehabilitation projects for water supply
systems  to raise the coverage of the population supplied with clean and safe drinking waler
from 45% 0 90%. Main and branch pipclines of the Mabogini-Kahe Water Supply System
will be improved depending on the projects, but there is no response of the Government to the
proposal.  The development plans of the public water supply systems for the respective
villages have been prepared or are under implementation by the District to improve the existing
conditions, however, all plans are delayed or postponcd duc to financial constraint,

In Oria village, there is a plan to rehabdilitate the existing well and construct a new
pipeline for domestic water supply. The said well has been already constructed and water

quality has already been checked so far.  Presently, the village is collecting money to purchase
and instalt a pump.



A new pipeline system is ptanned to run from the Mwananguruwe spring in Mandaka
Mnono village and connect the main pipe in Oria village to Raw Ya Kati village. An 8 inch
pipetine is desipgned and the cost is estimated at Tsh.210 million.  Though the drawings have
been completed, the actual works have not yet started.

3.11  Farmers’ Organisations

3.11.1 General Background

Under the present legislation system in Tanzania, there are two methods of eslablishing
farmers’ organisations that acquire the juridical status through registration with the Government;
One method is in conformity with Sociclics Ordinance of 1954; and the other is in conformity
with Cooperative Societies Act No. 51 of 1991. The former is applied o the case of non-profit
legal persons for implementing public services, and the latier is applied to associations of
persons that have voluntarily joined together for the purpose of achicving common nceds.

Generally, farmers’ organisalions may be divided into two categories: Organisations
registered with the Government in accordance with Cooperative Societies Act of 1991; and
organisations which have not been registered yet, but deemed to be able to register under the
same Act. In the Study Area, the farmers’ organisations included in the former calegory arc
agricultural marketing cooperatives und the Paddy Growers Association (CHAWAMPU), and
those in the lalter category are water users’ associationsfgroups in existing irrigation scheines
and women's and youth groups, ctc.

3.11.2 Paddy Growers Association (CHAWAMPU) in Existing Lower
Moshi Project

(hH Historical Background

In connection with KADP’s activitics, farmers involved in the Existing Lower Moshi
Project organised voluntarily 4 WUAs, one cach in Mabogini, Chekereni, Rau Ya Kati, and
Oria villages, and onc Central Water Users” Comumittee. The main duties of these WUAs and
Committee are to collect money for land preparation and water charge from the fanmers, and to
convey necessary information from KADP to the farmers. The money collected from the
farmers is senl to the Treasury through KADP.

Under the Economic Recover Programme, GOT decided to withdraw from providing
assistance to economic generating activities including the Existing Lower Moshi Project. To
cope with the situation, KADP encouraged the establishment of a new farmers” organisation
with enough qualifications to take over the Project facilitics and their operation. In 1993, ihe
existing four WUAs were dissolved to form a new organisalion named CHAWAMPU.
CHAWAMPU was registcred as a cooperative society in March 1993.

@) Activitics of CHAWAMPU

CHAWAMPU has actually dual functions: One is an agricultural marketing cooperative
and the other a water users’ association. The present CHAWAMPU’s by-law seems (o be
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rather suitable for the agricultural marketing cooperative than for the water users” association,
The activitics of CHAWAMPU Iaid down in its by-law are as follows:

(2) Procurement, storage, and supply/sclling of agricultural inpuls and all essential
commodities required for the economic development of CHAWAMPU;

(b) Procure, operate, and ensure cfficient willisation of crop processing machines;

(¢} Ustablishment and management of crop plantation:

(d) Collection, processing and selling of crops;

(¢) Advice to members on the importance of applying modern agricullural techniques;

(N Maintenance and development of lands to be distributed to the meimbers for agricultural
production;

{2} Advice to members on the proper utilisation of land for agriculural production;

(I) Operation and maintenance of farm machinery and equipment for their better use by the
members and CHAWAMPU; and

(i) Execution of all beneheial activities essential for the fulfiliment of the CHAWAMPL’s
objectives.

3 Organisation of CHAWAMPU

The organisation churt of CHAWAMPU is shown in Figure 3.6,  The highest

admimsirative organ of CHAWAMPU 15 the General Mecting of members held at least once a
year.

A board as an cxecutive organ has been organised. The board consists of 15 members
allocated to Mabogini, 6; Rau Ya Kati, 4; Chckereni, 3; and Oria, 2. These board members are
clected by CHAWAMPU s members in cach village.

Under the executive board, 3 standing committees are organiscd: Finance and Planning
Committee; Agriculture and Water Management Commniitiee; and Machinery and Construction
Committee. Apart from the standing committees mentioned above, a Sub-committee under the
Execulive Board is organised in each village.

{4 Membership of CHAWAMPU

Under the CHAWAMPU’s by-law, the membership of CHAWAMPU is open to any
person who: a) possesses farmland in CHAWAMPU acea; b) is 18 years old or older; ¢) agrees
with the conditions and regulations of CHAWAMPU; and d) participates effectively in the
socio-cconomic aclivilies carried oul by CHAWAMPU.  The actual membership, however, is
strictly limited to those who have irrigated paddy land in the Existing Lower Moshi Project Area.
Of the otal number 1,876 of bencficiary farmers in the Existing Lower Moshi Project Area, the
rumber of CHAWAMPU’s membership was only 783 as of February 1997,

The reasons why the number of members is limited are considered (o be the following:
a) The present CHAWAMPU's by-law lacks an article for the mandatory participation of
beneficiaries in the organisation of CHAWAMPU; b) farmers have complained of fitlle supply
of water to KADP; and ¢) farmers can’t expect high income, and they don’t want (0 make
contribution of share and member’s fee, cte.
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{3 Actual Activities of CHAWAMPU

CIIAWAMPU undertakes such activities as a) all activities related to paddy production,
i.c. farm preparations, plowing, scedling, and transplanting; distribution of irrigation water;
collection of water charges; operation and maintenance of canals; and procurement of fucl for
farm machinery and vehicles; b) marketing of agricultral inputs; €) coordinating its activities
with the agencies concerned including KADP, RAS, DALDO, WUAs ctc.; and d) scithing the
troubles among CHAWAMPU members.

With regavd to commercial activitics, CHAWAMPU has established a retail shop for
selling agricultural inpwts. The fund for the shop was raised from the capital and member fees.
The agricultural inputs procured by CHAWAMPU include fertilisers and agro-chemicals. The
inputs are procured from the Tanzania Fertilisers Company (TFC) and Tanzania Farmers
Association (TIFA) all sitnated in Moshi town. Duc to liberalisation policy cnacted in 1990
several shops are dealing competitively on the same business.

(6) Countermeasures against fnfringement of Water Right, and Penalties on Offenders

The cropped arcas in the Bxisting Lower Moshi Project Area have suffered from severe
shortage of wrrigation water combined with farmers’ selfish use of water, especially in Mabogini
area. In order to cope with this situation, KADP and CHAWAMPU considered together a plan
keeping closed contact with lawyers and authoritics concerned.

As a result of the efforts of all the authorities concerned, the Moshi District Council By-
Laws of 1995 titled “Regulation of Agriculture in the Lower Moshi Irrigation Development
Project” has been formutated on June 16, 1995, in accordance with the Local Government Act
No. 7 of 1982.

The purpose of the by-law is to ensure efficicnt and rational operation and maintenance
of the facilities, agricultural land and water sources created under the Existing Lower Moshi
Irrigation Project.  While all tegalistic preparations have been completed there are still many
offenders who break the cropping plan and schedule, pay no water charge, ctc. Up to the end of
1996, 64 Project beneficiaries particularly in Upper Mahogini arca were sued as offenders of
the by-law by CHAWAMPU, and 13 of the said 64 beneficiarics were ruled the by-laws as
unconstitutional.

3.11.3 Water Users® Associations {WUAs)

in the Expanded Area, there are two existing irrigation systems, nancly the Njoro Kwa
Goa irrigation system in the upper reaches of the Njoro river, admmisteatively {ocated in
Kaloleni ward, Moshi municipality; and the Mandaka irrigation system located in Mandaka
Mnono village.

The farniers in both the Mandaka Mnono and Njoro Kwa Goa irrigation schemes have a
long expericnce in irrigated farming. The irrigation systems were constructed by the fanmers
themselves. WU As were organised after the construction of irrigation facilities, and these 2
WUAs have functioned and carried out O&M of the facilities within their capability. The general
functions of these WUAs are as follows:
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(@) To ensure cquitable irrigation water distitbition to farmers;
(b) To prepare and amend by-laws,
(¢) To collect water charge from beneticiaries, and

(d) To operate and maintain farm canals properly.

These 2 WUAs, however, have [aced many problems that prevent them from carrying
out O&M effectively.  The following are the major constraints commeonly faced by the two
existing WUAs:

{a) Organisational weakness,

(b) Financial constraints, and

(¢} Lack of technical know-how in Q&M of irrigation Tacilities.

3. 11.4 Farmers® dMarketing Cooperatives

In the Swdy Area, there exists one primay agriculiural cooperative named Tella
Mandaka Agriculural Cooperative (TMAK) in Mandaka village. TMAK, which covers Tella
and Mandaka villages, was established in 1984 with the purpose of providing markeling
seivices to farnmers, such as supply of farm inputs and storage of crops including paddy, maize,
colton, ¢tc. The membership of TMAK was 1,010 as of Febary 1996, Since 1994 up to
date, however the organisation has remained dormant due mainly to insulficicnt capital and
strong competition with many dealers.

The reasons why so few cooperatives exist in the Study area are conjectured to be the
following:

(@) Earlier agricultural cooperatives were rather collective agricultural production socicties
with more burcaucratic colour than cnes under the international cooperatives’ concept.
Farmers are generally not so posilive to reorganise agricullural cooperalive societies.

{b) The Study Area is located in the immediate vicinity of Moshi town where many
agriculture relaled traders cngage in conmerce,

{¢) Paddy and maize are usually traded through traders who go to the villages.

{d) The Study Arca covers 8 villages, of which the farmers cultivated paddy in Mabogini,
Chekereni, Rau Ya Kati, and Oria villages have established CHAWAMPU meationed
previously.

3.12 Environment
3.12.1 Procedural Background of Environmental Study

To achicve the goal of “sustainable developmeni”, the National Environmental Action
Plan (NEAP), adopted by GOT in June 1994 lists LIA as one of 5 priority policy instruments.

However, awthorised standards and guidelines of IER / EIA are not available in Tanzania,

although the “Environmental Impact Assessment Guidelines for Tanzania” (Drafl) is being
prepared by GOT. Therefore, IEE and EIA could only be conducted in accordance with the

- 46 -



existing Japanese “Guideling for Environmental Consideration on Agricultural & Rural
Development Projects”™ (Dec. 1992) as wall as “Guideline on Environmental Consideration for
Main Project Studics™ (July 1992) awthorised by JICA.

IER and EIA for the Project were conducted not only in accordance with the JICA
approved guidelines, but also with agreement of the responsible stafl of the National
Environment Management Council, therefore 1EE / EIA contents and procedures could even
meet policics described in the drafted Tanzanian guideline.

3.12.2 Present Environmental Conditions

Table 3.4 is a summary description of the social and natural siluations in and outside the
Project sites. In particutar, the Nyumba Ya Mungu (NYM) reservoir site located downstream of
the Project area could be identified as an environmentally fragile area from both social and
natural points of view,

3.12.3 Ecological Regions under Envirenmental Study

In order to closely examine environmental impacts of the Project implementation on the
related areas of different ecological natures, the areas in and outside the Project arca were
divided into 6 ccological regions as shown in Figure 3.7. It is because that cnvironmental
impacts depend  significantly upon ccological characteristics, especially hydrology and
topography of each arca. The 6 ecological regions are :

(@) Ecological Region 1: The Project itrigation areas consisting of the Existing Lower
Moshi Project Arca, Expanded Area, New Exiension Area,
related villages, viltage facilities and the Rau river ;

(b} Ecological Region 2: The construction sile and the area directly upstream of the
planned headworks on the Kikuletwa river ;

(c) FEcological Region 3: The consiruction trail along the planned diversion channc! from
the new headworks (o the existing Mabogini intake weir ;

(d) FEcological Region 4: The downstream arca along (he Kikuletwa river from the new
headworks to its inflow point at the NYM reservoic ;

(¢) Ecological Region 5: The downstream area of the Rau and Ruvue rivers from the
irrigation drain end to its inflow point at NYM reservoir ; and

(I} Ecological Region 6:  The arcas in and outside the NYM reservoir
3.12.4 Results of 1EIS

(H Environmental ems

Environmental items subject to 1EE were divided into 13 social impacts and 10 natural
impacts. '

(2) Predicted Significant and Negative Impacts
Environmental impacts were examined, using checklist matrixes for all the 6 ccological

regions and for all the environmental items from social and natural points of view,.
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Tables 3.5 and 3.6 summarise the significant negative impacts of the Project on the
social and natural eavironment of the Project, based on the 1EE study results.  Sonie impacts
are definite (niarkcd with ‘0’), while the others are likely but still in qitcslion (marked with *7°).
The tables also mention possible countermeasures thinkable only at this IEE stage against cach
definite or questionable impact.

The arcas the most cliccted by the Peoject are the Ecological Region 1 {direct agricultural
development sites) and the Ecological Region 6 (the NYM reservoir site), from both the social
and natural environmental points of view. However, the other 4 ecological regions were also
assessed to be more or less affected adversely.

(3 Recommendation of TFurther EIA Study

As IEE clarificd that some significant negative impacts would be definitely or most
likely brought about by the Project if no appropriate mitigation measures are introduced before

its implementation, an EIA study is strongly recommended to be carricd outl in the Phase-H
study stage.

3. 12.5 Results of EIA

(n Selected Environmental ltems

Based on the results of the TEE,  only 16 environmental items (9 sociat items and 7
matural items) were selected out of the 23 oncs lor 1EE.

2 Results of Impact Prediction and Assessment

EIA clarificd both positive and negative impacts of the selected environmental items of
the Project during its construction and operation stages. These resulis are summarised m Table
3.7, which also shows the necessity of protective / mitigative countermeasures and monitoring

for cach item.  The environmental impacts predicted and assessed to be negative under EIA are
shown in the next table.

Results of Impact Prediction and Assessment

o Bovioowenalbem  AfecedArear  AffecedPhase

(a) Involuntary reseltlement Ecological Region 3 Construction

{b)} Population increase Ecological Region | Construction & Operation
Lcologicat Region 3 Constiuction

{c) Outbreak and prevalence of discases Feological Region | Opcration

{d} Increase of solid wastes Ecofogical Region | Operation

{o) Profiferation of hazardous specics Lcologecal Region 3 Operation

Note : * The Ecological Regions are sketched in Figure 3.15.

The reasons why these items were assessed to be negative impacts are briefly explained
helow:
(a) [Involuntary resettlement

IHouscholds to be reseitied under this Project is very few, if any. However theic is a
possibility of some private assets such as the cultivated land and fruit irees 1o be
compensated especiatly along the diversion route close to the populated area.
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(b) Population increase

The Project arca is expecied to expand almost twice as large as the preseat arca. This
means that the human resource requirements for the whole Project arca will be more
than double, and that labourers will have to come from outside areas as it is already
happening. Besides, population will be increased during the construction stage, in
particular in the Eeological Regions | and 3, due to the influx of workers. Domeslic
infrastructural services and facilities should be properly arranged to meet the population
increase should be properly arranged without causing adverse environmental impacts.

(¢} Outbreak and prevalence of diseases

It is clearly seen that the increase of the Project arca will obviously accelerate the water-
borne discasc cases such as schistosomiasis and malaria. But, due to lack of biological
and pathological researches to predict the case increase rafes, the impact and level of
increase of discases can only be determined by continuous monitoring.

(d) Increase of solid wastes

‘The generated rice husks will be piled more as rice production increases, cspecially
around the existing central rice mill and village arca. This will distarb air quality duc to
wind. Beside dosestic wastes resulling {rom the population increase will deteriorate the
canals” function and water quality. All these affect the surrounding people and livestock.

{¢) Proliferation of hazardaus species

The planned headworks and diversion channel will promote further proliferation of
crocodiles in the river and perhaps in the inundated areas of the new headivorks on the
Kikuletwa river. This is becausc the growih of littoral macrophytes along the river
panks will become intensive with time, hence creating suitable habitats for crecodiles to
proliferate. So crocodile intrusion into the channel, even by terrestrial migration, will be
harmfu! in the Ecological Region 3.

3.12.6 Conclusion of ¥nvironmental Study

As mentioned above, major adverse impacts related to the five items could be predicied.
Necessary protective / mitigative measures against them should be taken for cavironmental
conservation. But the results of the EIA study generally showed that the Project activities would
have no significant negative impacts on 1nost of the social and natural environmental items.

It can therefore be concluded that, within the limitations of the prediction and
assessment methods employed duting the EIA swdy, the Project is considered to be
environmentally viable, provided that some mitigation mcasures be implemented  (these
measures are described in Chapter 8 : Environmental Conservation Plan).

Finally, it is recommended that the contents of the EIA report be reflected during the
detailed design and other pre-project undertakings 1o ensure environmental sustainability of the
Project during its construction and operation stages.

3.13 Women in Development

3.13.t Introduction

Women in the Study Area conslilute half the number of the population. They are
responsible for agricultural waorks at all scasons. However, according to traditional laws and
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customs existing in the Arca, women are not allowed to own, purchase or inherit propertics,
though they arc the miain producers.

The situation of women in the Study Areca is worse both socially and economically. The
recent information on (he literacy rate for women and infant mortality rate in the Kilumanjare
Region was no available, but those in 1978 were 67% and 7.6%, respectively.

3.13.2 Women’s Workload

The Study revealed that women work longer hours than men. Women perform 60% to
80% of agricultural work.  The table below shows women’s workload per day:

Women's Weorkload per Pay

o Wwe o Adbvies o Hours
5.00 - 6.00 Waking up, washing, cooking, cating, feeding cattle, milking 1.00
G.00 - 6.45 Walking 1o the ficlds (12 km) 0.45
6.45 - 15.00 Waorking in the ficlds 845
15.00 - 1630 Collecting firewood and return home 1.30
16.30 - 17.00 Fetching water (approximately Tkm 1o souree) 0.30
17.00 - 19.00 Lighting fire/cooking meal for family 2.00
19.00 - 20.00 Serving meal and ealing £.00
20,00 - 21.00 Washing chitdren, herself, and dishes 1.00
21.00 Going to bad

Source: Regional Conununity Development Office. Kilimanjaro

A woman works at least 17 hours a day.  She doesn’t have any chance o participate in
other activitics such as altending public meetings, waining, group discussion, ctc.  This tight
activity schedule is the major setback for women development.

3.13.3 Present Condition in the Study Area
(D The Role of Men and Women in Farm Work/Side Work

The table below shows the participation of men and women in agricultural production in
the Kilimanjaro Region.

Role of Mcen and Women in ¥Farm Work

o Agnedlwre 0 Men o Women - Boys  Gids
Cleaning (farm preparation) ¥ *

Hoeing/Culuvation * * * *
Seeding _ * *
Weeding * * *
Carrying manure to the famn *

Carrying harvest to storage * * ¥ *
Presegving ceop * *
Processing crop * *
Subsistence farming (gardening) % *

Source: Conpmunity Developurent Department, 1996

Due to insufficient income from agricultural activities, some men arc engaging in other
activities in and outside the village (o supplement the meagre income in order to meet the living
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expenses. The activities include employment as civil servant in government offices, parastaial
and private organisations, petly trade, ete.

There are fow women engaged in activities similar to men.  Their activities mostly
include clerical work, receptionist, nurse, teacher, pelty tracer, cte. Women workers account
for only 5% of the total population.

{2) Source of Water for Houscholds

Women carry the burden of water collection for family use. The souwrces of water
available in the Study Arca are domestic and public taps, irrigation canals, wells, rivers and
springs. However, only a few houscholds (about 10%) are supplied tap water.  Those who do
not have water supplicd to their houses, spend an average of half to one hour daily collecting
water for their family. This represents a great deat of encrgy and time loss for wonien who take
responsibility for sustaining the security of their families and production from the land.

As women and girls primasily fetch water (occasionally assisted by boys), children and
particularly girls will be affected by low performance in schools duc to tiredness and time spent
collecting water that could otherwise be spent on study.

(3) Women’s Contribution to Agricullure

Ninety five percent of all women in the Study Area engage in agricultural aclivities, the
remiainder work as petty traders, art crafts, and wage earners employed in small holdings.
Despite women's major contribution to both food and cash crop production for local
consumption, the survey revealed that they do not reap the direct rewards of their worklond.

In the Study Arca, land ownership is governed by customary law and practices; men
according to this arrangement are heads of families and owners of the land; women only enjoy
residual rights.  To a very large extent this situation has contributed to the subordinate position
of women and to underdevelopment of the economy.

4 Participation of Women in the Cooperatives

In the Study Area, there is a CHAWAMPU. The cooperative has 783 members of
whom 136 or 17% are females. No women are holding leadership posts in this farmers’
cooperatives from the headquaters to branches. Of the rest of the women in the Study Area who
are not members of CHAWAMPU, some arc eager to recognise themselves and form socio-
cconomic groups to generate income and meet their daily family requirement. There is a need to
induce women 1o join cooperatives and to hold necessary leadership posts.

(M Women and Public Participation

The Study envisaged that heavy workload and child care responsibilities prevent women
from participation in public meetings, training, ctc. and that they need first to get permission
from (heir husband before altending. Some taboos and customs are the factors contcibuting to
low participation of women in public arenas as women are regarded as inferior to their male
counterparts.
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3.14 Public Meetings

J.14.t General

Public meetings were held under (he sponsorship of GOT with the assistance of the
JICA Study Team.  The objectives of the public mectings were to explain and discuss the
development plan of the Project.

A total of 8 public meetings were held including one for women only in accordance with
MAC”s suggestion (ref. Minutes of Mecting on November 17, 1997),

3. 14.2 Outline of Public Meetings

The meetings were held from Decenber 22, 1997 to January 3, 1998 under the
chairmanship of Mr. John Mahenda, Acting District Commissioner of Moshi District.  The
officials concerned such as Divisional Secretary, Ward Officer, VEO, Village Chairman, and
Chairman of CHAWAMPU attended at the mectings.

Explanation was made by KADP Director on the basis of the Explanation Note prepared
by the Stady Team. In order to get the full understanding of attendants, a leaflet showing the
outline of the plans in Swahili was distributed to all vilage leaders, and the devetopment arcas
and location of the main facilities were presented by the use of the Project layout map.

The total number of attendants the eight meetings were about 2,100 farmers  These
consisted of farmers, women, and leaders of villages.  The delails of the attendance are as

follows:

Attendance at Public Meetings

AR _ Village Attendants
(a) Existing Lower Moshi Project Arca Chekereni 550
Mabogini 360
Rau & Oria 300
Women's anly 70
{b) New lixtension Arca Miakuja 300
hMyuleni 300
(<) Lxpanded Arca Mandaka Mnono 200
Kaloleni 10

Before finishing the explanation, bencficiarics” opinions were asscssed by asking the
fellowing questions to which they were supposed to say “Yes” or “No” by just raising their

hands.,
(1) Bo you accept the development plan of the Project as explained 1o you ?
{2) Do you accept farmers’ dutics outlined and presented to you ?
(3) Do you paticipate in the construction works implemented under the farmers’
participation program free of charge?

The replies of all atiendants were unanimousty “yes” to all the 3 questions.



3.14.3 Results of Public Meetings

Discussions were made by allowing beneficiaries to ask questions, suggestions,
criticism or modifications to the proposed development plan. Many speakers firstly expressed
thanks to GOJ for having supported the Existing Lower Moshi Project. Usclul suggestions and
requests with their well understanding of the Project were obtained through the meetings. The
major suggestions and requests are summarised as follows:

- The environment is polluted by rice husks from paddy milling machine, so the Project
authority is requested to consider how to process rice husks into charcoal briquettes,
compost manure, livestock feeding, elc.

- A new paddy milling machine is requested to be procured to supplement the existing
one when the Project is operated at its maximumn,

- Water for domestic use is insufficient, therefore the Project authority is requested to
assist in supplying tap water to houscholds.

- The Project authority should construct necessary bridges to case communication and
transportation of paddy.

The specific suggestions and requests for respective areas raised in the mectings, are as
follows:

(1)  Existing Lower Moshi Project Arca

In this area, there were 4 public meetings including one for women only.  The relative
4 village people made strong desires for the implementation of irrigated rice cultivation through
exploitation of new water source, being anxious about the present scvere water shortage.
Especially, the Chekereni village people were keenly eager for urgent impleientation of the
Project since they had provided watercourses with concrete block lining at their owa cost, so as
to cope with constant water shorlage.

In the women's public meeting, lots of opinions were centred on the need of training
toward promotion of the women’s independence.  For the Project, most of women wished for
its earlier implementation because of increase of income leading to enhancement of living
standard in spite that their workload would be increased.

(2) Expanded Arca

The rice production in this area has arrived at certain level by introducing the same
variety and cropping pattern of paddy with the Existing Lower Moshi Project Area, however it
would be stalled due to lack of irrigation and drainage facilities,  From such situations, the
village people in the Expanded Area were much interested in technical irrigation and drainage
system to be provided under the Project.  In addition, the Mandaka Mnono village people gave
their concern to the flood protection scheme since this village is frequently attacked by flood.

(3)  New Extension Arca

The village people in this arca, are presently cullivating maize, sunflower, ctc. under
rainfed condition, so that agriculllufc production is much influenced by the weather condition.
Even drinking water is not sufficient for them. From such present sitvations, they offered
their strong wishes on the Project implementation which would enable to provide stable water
supply for irrigation and domestic use.



CHAPTER 4 FORMULATION OF DEVELOPMENT PLANS

4.1 Problems and Constraints to Profitable Agriculture Development

In the Study Arca, agricultural activities arc presently executed in the Existing Lower
Moshi Project Area, the Expanded Arca, and the New Extension Area o réspcciivc levels,
‘These activities were reviewed through site inspection, discussion with the govermment
agencies and farmers” organisations concerned, and stady of data and information collected.
As a result, many problems and constraints were clarified as shown in Table 4.1, which shall
be adequately examined and reflected upon the formulation of the respective  project
development plans.  The major problems and constramnts common in the agron(_imy and agro-
cconomy in the Study Arcaare 1) restricted cropping season due to low temperatwre; 2) absence
of a quality rice seed supply system; 3) less intensive farming practices for upland crops; and 4)
poor cooperative and economic activilics such as farm inputs supply and marketing of farm
products.  In addition, the specific problems and constraints in other fields in the respeclive
arcas we as follows

(1 Existing Lower Moshi Project Area

Shortage of irrigation water.

Low patticipation rate in CHAWAMPU.

Imperfect CHAWAMPU’s By-Law.

Poor maintenance of farm roads and drainage canals.

Need of strengthening of O&M and water management organisation.

(2) tixpanded Area

Organisational weakness of WUAs.

Poor canalisation system.

Poor drainage condition.

- Lack of technical know-how in O&M and water management.
Poor road density

(3) New [Extension Area

- Presence of salt affected arcas,

Extremely poor financial status of farmers.

Absence of irrigation and drainage system.

Poor road density and less maintenance of existing roads.
Very limited water sources for domestic use.

L

[

Table 4.1 presents in detal the problems and constraints in the Study Area.

4.2 Basic Development Concept

(N Development Objectives

As mentioned in Chapter 2, GOT has repeatedly declared the needs of attainment of self-
sufficiency in food and the allevation of poverty through rural development in the relevant
national development plans.  On the other hand, the Study Area is facing 1) the decrease in
food production and water conflicts among farmers due to constant water shortage; 2) a gap in



farmers” income caused by different level and/or lack of irrigation and drainage facilities; and 3)
also another gap in rueal tife level due 0 non cquitable availability of rural infrastructure.
Taking into consideration the above, the integraled agriculture and rural development in the
Study Area aims at increasing food production, raising the living standards of rural people,
stabilising and developing rural agriculture, and finally contributing to the attainment of sell-
sufficiency in food as meationed above.

2} Strategics for Sustainable Development Plan

The Existing Lower Moshi Project in the Study Arca where a well-planned irrigation
and drainage system had been provided,  has brought about execellent resulis exceeding the
targeted crop production, under cooperation of GOT and GOJ and also due to enthusiasm of
farmers in drrigated paddy cultivation.  However,  the study results on the agricultural
activities in the Existing Lower Moshi Project Area relate the nceds of strengthening and
imiprovement of soft aspects such as O&M, agricultural extension services, agricultural support
services, and farmers’ organisations, to maintain such execcllent results.  H is antictpated that
these would come about when the development plan is implemented in the future.  Thus,
taking into account the lessons learned from the actual operation of the Ixisting Lower Moshi
Project Area and development constraints faced in the Expanded Avea and the New extension
Area, the integrated agriculture and rural development plan for the Study Area is formulated
focusing on the following points:

{a) Hard aspects

- Exploitation of stable water sources
- Introduction of irrigation and drainage system with casy O&M
- Equitable provision of rural infrastructure in the Study Arca

(b) Soft aspects

- Introduction of profutable irrigated paddy cultivation

- Application of the practical strengthening plan of KADP and farmers’™ organisations
by full use of the present system under relevant law and act.

- Application of the strengthening plan of agricultural support services in line with the
project implementation plan.

- Preparation of (he O&M plan considering handing-over of O&M activities to the
farmers’ organisations.

In addition, it is necessary to adopt a well-harmonised approach for both the hard
aspects and soft aspects mentioned above, to implement a sustainable rural agriculiural
devclopnmient by incicasing food production and raising the living standards of farmers.  In this
Study, it is proposed to implement stepwise strengthening of farmers’ organisations and
agricultural support services, in line with the implementation schedule as shown below:
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Furthermore,  there find the different agricultural activities in the Existing Lower
Moshi Praject Area, the Expanded Area and the New Extension Area.  In the formulation of
the development plaa, therefore, the following attention shall be given to the respeciive arcas:

4.3 Agriculture Development Plan

4.3.1 Basic Approeach

The existence of high potential for irrigated agricultural development in the Study Arca
has been proved by the past integrated development efforts of GOT and GOJ.  Aiming to
rationally exploit this potential and to ensure efficient and sustainable use of land, water and
human resources for agricultural development in the Area and for improvement of the living
standards of rural people, the basic concepts for agricultural development and specific areawise
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approaches to the development are established by incorporating the lessons learned from the
past expericnees in agricultural development in and around the Study Arca as follows:

(a)

{b)

{c)

- To envisage integrated agriculture development well synchronised with eagineering
and institutional development;

- To lake arcawise approaches to cnsure that development approaches will duly addeess
specitic development constraints in (he respective areas,

- To formulate the rice cropping calendar 50 as to avoid low temperature injury; the
critical period of about 20 days from the booting stage (o 5 days after heading should
not coincide with the period of cool temperature in July and August;

- To formulate the agricultvral development plan paying due atteation to soil and water
management to prevent soil degradation and also paying due atteation to animal
husbandry;

- To use the existing rice fields in the Existing Lower Moshi Project Area as the nucleus
area of the whole Project Area and make the best use of the Area for extension and
training purposcs; and

- To strengthen and expand supporting services based on actuat needs and well
synchronised with the progress of the Project implementation.

The specific areawise approaches so established are explained below:
Existing Lower Moshi Project Area

The introduction of paddy base cropping patiern in the cntire arca is planned.  The
subject arca will not cncounter any scrious technical constraints in the agricultural fand
use when irrigation water supply is ensured.  FThe majority of farmers in the arca have
experiences in paddy cultivation, including those in existing upland frelds who obtained
such experiences as farm labours.

Expanded Area

Drainage conditions present constraints in the Expanded Arca. In addition, the urban
development plan of Moshi Municipality will restrict the development option in the
Kaloleni area located in Moshi Urban District.  Accordingly, the basic development
approaches to the area are 1) to improve or develop drainage sysiems; 2) 1o expand
irrigated area in the Mandaka Mnono area through the rchabilitation/upgrading  of
irrigation system and the introduction of improved water management systeny; and 3} o
formulate the development plan for the Kaloleni arca respecting the urban development
plan of Moshi Municipality (proposed site for oxidation pond for sewerage treatinent).

New Extension Area

When irvigation water supply is ensured, no serious technical constraints for agriculiural
development will be encountered in the area cxcept for the southern pat of the area
which is affected by salt accunwulation. The salt accumulated arca is preseatly utilised
for omzmg and the requirement for grazing land, especially for the Maasai pastoralists n
Miakuja, as welt as land suitability of the areas are to be considered in the formulation of
the dcvelopmcm plan for the area. It addition, no irrigation farming is practised in the
enfire arca and the primary constraint for irrigated agriculture is farmers” capabitity to
adopt 1rngai:0n farming technology. The approaches to agricultural development in the
area therefore, are, 1) to introduce a rice-based cropping pattern within the availability of
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irrigation water supply; and 2) to formulate the land usc plan based on land suitability
and taking the requirement for grazing land into account.

4.3.2 Land Use Plan
(D Basic Approaches

The basic approaches for agricultural land use planning have been established taking into
account 1) fand suitability for irrigation fanming, 2) present land use, 3) resulis of irrigation and
drainage siudy, 4) requircment for grazing land, and 5) the urban development plan for the
Kaloleni area as follows:

- Exclusion of strongly salt affected areas covered with Eutric Cambisols, Saline/Sodic
Phase, which arc asscssed currently not suitable for irrigation farming, from the
Project Area;

- Consideration of the present land use which retlects existing needs for specific land use
as grazing tand;

- Results of irrigation and drainage study;

- location of the proposed site of the oxidation pond in the wban development plan of
Moshi Municipality; and

- Future expansion of village yards under the implementation of the Project in the New
Extension Area.

2) Project Area

In accordance with the basic approaches for agricultural Jand use planning, a target area
of 6,181 ha (73% of the Study Arca) has been delincated for irrigated agricullure development.
Based on the result of calculation of water balance between this irrigated agricullure
development area which could support the proposed cropping pattern, and the application of a
water right of @ m/s in the rainy season and 5 m'/s in the dry season, the target area for
agricultural development under the Project (the Project Area) is estimaied to be 4,700 ha net or
5,809 ha gross as discussed in Sub-section 4.7.5 and summarised below:

Present Land Use in the Delineated Project Area

(Unit : ha)
Study Area Wilh Project Qutside Project
~ LandUse ~ Gross _ Gross Net Gross
Imigated Paddy Fields 2,002 1,927 1,495 75
[irigable Upland Ficlds 1,162 1,162 1,0H6 0
Rainfed Upland Ficlds 4,160 2,650 2,103 1,510
Grassland/Grazing Land 970 70 56 900
Village Yards 150 150
Tolal 8,444 (100%) 5,809 {69%) 4,700 2,035 (31%)

3 Land Use Plan

The proposed arcawise land usc plan in the Study Area was formulated based on the
basic approaches for fand use planning. The plan aims at increasing the area of irrigated paddy
fields by 3,882 ha gross by converting 3,812 ha of upland fields and 70 ha of grassland/grazing
land. The overall proposed land use plan for the entire Study Area and the Project Arca in
comparison with the prescat land use is summarised in the next page:
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Proposed_l.and Use (gross)

(Unit : ha)

With-Project/Study Arca

_ lLandUse Present/Study Arca Project Area Outside Project Ara Change
Irigated Paddy Ficlds 2,002 5,809 75 + 3,882
{rrigable Upland Ficlds 1,162 0 0 - 1,162
Rainfed Upland Trelds 4,160 0 1,510 - 2,650
Grassland/Grazing Land 970 0 200 - 10
Village Yards 150 0 150 0

Tolal 8,444 5,809 2,635 -

As mentioned above, the net irrigation command arca (irrigated paddy fields) in the
Project Arca under the “With Project” condition is estimated at 4,700 ha or about 80% of the
gross arca. The increase of area of irrigated paddy ficlds is 1,046 ha m the Existing Lower
Moshi Project Area, 69 ha in the Expanded Arcea, 2,090 ha in the New Extension Area, totalling
3,205 ha or 314 % of the preseat area of irrigated paddy fields in the Atea as detailed below:

Increase of Net Irrigation Command_Arca under With Projeet Condition

(Unit : ha)
Project Area Project ArcafWith-Project Increase

- Area _ Present(net)  Gross Arca NetAre Awa in NetArea
Existing Project Arca 1,104 {100%) 2,654 2,150 (193%}) + 1,046
Expanded Ana 391 (100%) 542 460 (118%) + 69
New Extension Arca 0 2,613 2,090 + 2,090
Total 1,495 (100%) 3,809 4,700 (3145) + 3,205

4.3.3 Crop Production Plan

) Proposed Cropping Paitein

In the cropping pattern under the Project, the cultivation of paddy and alfalfa as a soil
amclioration crop is proposed in accordance with the basic approaches for agricultural
developinent.

The proposed cropping pattern at the full development stage which is shown in Figure
4.1, envisages paddy cultivation with a 100 % cropping intensity (4,700 ha) in the rainy season,
and paddy culivation with a 50 % cropping intensity {2,350 ha) and alfalfa cultivation with a
20% (940 ha) in the dry season.  Alfalfais planned to be cultivated in rotation with paddy once
inevery 5 years.

Proposed Cropping Pattern/Cropped Arca & Intensity

Paddy Affalfa
~ Praject Area ~ Rainy Season Dy Scason Dry Secason Asnul
Lix. LM Project Arca* 2,150 ha (100%) 1,075 ha (30%) 430 ha (20%) 3,655 ha (170°%)
Expanded Area 460 ha (i009%) 230 ha (50%) 92 ha (20%) 782 ha {176%)
New Extension Area 2,090 ha (100%) 1,045 ha (50%) 418 ha Q0%) 3,553 ha (170%)
Projcct Arca Total 4,700 ha (100%) 2,350 ha (50%) 940 ha (20%) 7,990 ha (170%)

%: Existing Lower Moshi Project Area
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(2) Anticipated Crop Yields and Crop Production Plan

The crop yields under the “With Project” condition are cstimated on the basts of the past
crop cut survey records in the Existing Lower Moshi Project Area in the case of paddy,
however that of alfalfa is estimated based on the yield level at NAFCO neighbouring the Project
Aritin the south,

(a) Anticipated crop yiclds
1} Paddy

The target yields of paddy in the Existing Lower Moshi Project Area and New
Pxiension Area are conservatively set at 6.5 tha in the rainy scason and 7.0 vha in
the dry season, which are similar to the present yields in the Existing Lower Moshi
Project Area. Those in the Expanded Area are estimated at 6.0 tha in the tainy
scason and 6.5 tha in the dry scason.

2} Alfalfa
The target yield of alfalfa is conservatively sclat 3.0 tha under the Project.
(b) Anticipated crop produciion

On the basis of the anticipated crop yiclds, the anticipated crop productions at the full
development stage are estimated as presented in Table 4.2 and shown below:

Crop Production under Present and With Project Coaditions
(Unit:ton)

o Ceops 0 Present 0 With Project - Increment
Packdy 7,700 46,700 + 39,000
Marzse 5,800 - 5,300
Alfalla 2,800 + 2,800

Total Food Crops 13,500 46,700 + 33,200

(3) Crop Production Plan

In accordance with the estimated build-up periods of crop yields and cropping intensity
and the implementation schedule of the Project construction works, the crop production plans
for the entire Project Arca were formulated. The full development will be achieved in 2006 in
the Existing Lower Moshi Project Area, and in 2009 in the New Extension Area and Expanded
Arca. The time series crop production plan is summarised in the following table,

Crop Production Plan under With Project Condition
(Unit : 1,000 tons)

. Year  Rainy Season Paddy  Diy Scason Paddy  Annual Paddy Alfalla

2001 - 3.7 8.7 € 19%)

2002 10.6 10.7 21,3 46%) 017 &%)
2003 14.3 £2.1 26.5( 57%) 0NN 6%
2004 16.6 12.1 28,1 62%) A 6%
2005 23.4 14.0 37.4( 80%) 1.40( 50%%)
2006 272.2 14.9 42.0( 90%) 1460 32%)
2007 29.4 15.4 42.0( 90%) 2.82(100%)
2008 30.3 15.9 46,2 95%) 2.82(100%)
2009 30.1 16.3 46.7(100%) 2 .82(100%)
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(4) Farming Practices

The farming practices for irrigated paddy recommicnded by KADP have been successfully
practised with the average yield of over 6 vha in he Existing Lower Moshi Project Arca.
Accordingly, application of the said practices in the entire Project Area as the basic farming
practices is recommended.  However, introduction of other varieties than IR 54 in rotation is
to be promoted urgently in order to avoid huge crop losses because of the owtbreak of certain
pests or discases induced by the continuous cullivation of a single variety.  Farming practices
for alfatfa should be established through the verification trial.

(5) Tractor Requirements

In the proposed farming practices, utilisation of 4-wheel tractors for land preparation is
proposed in order to ensure proper land levelling and observance of cropping schedule by
farmers, as well as for efficient waler management and rational use of irrigation water.  The

number of tractors required for land preparation at the full development stage is estimated ot 72
units.

(6) Labour Requurements

The labour batance study indicates that labour shortage would occur in the transplanting
and harvesting periods in the rainy scason whea all the paddy fields are under cultivation. The
labour shortage in (ransplanting is estimated at 11 man-days and that in harvesting is {8.5 man-
days for a typical farm of 1.0 ha.  Such shortage will have to be made up through labour
exchange among villagers or by employing casual labours within or from outside the Project
Area.

(7) Post-harvest Facilities

Presently most paddy produced in the Project Area is sold o traders after harvest
generally at ficlds except for a portion kept for family consumption or else.  Such marketing
practices by farmers will continue as the activity of traders or business-minded individuals has
become subsiantially intensive in and around Moshi since the privatisation of inarketing of farm
products.  Fusther, it is expected that such business-minded individuals or private sectors will
positively participate in the marketing of increased rice products under the Project, and
marketing constraints of farm products in terms of volume will nat be encountered in the future,
However, provision of drying yards and storage facilities for short time storing prior to
shipment will be highly required in order to aveid degradation of paddy quality dudag
transportation.  Itis strongly proposed to promote timely participation of the private sector in
such paddy procurement, drying and iarketing operations.

The rice mill plant of KPHC is presently operated below its capacity.  With the
expansion of paddy production in-the Project Arca, a substantial increase of the handling
volume of the plant is expected and it will become necessacy to share the increasing demand for
processing of paddy. The expansion of handling volume will improve the financial status of
KPHC. Due consideration of the management of KPHC and KNCU for this subject is highly
recommended.



4.4 Agricultural Support Services Strengihening Plan

4.4.1 Agricultural Support System

While, institutionally, agricultural support scrvices under the Existing Lower Moshi
Project are implemented by MAC and KADP, the greater part of the services has been done
through KADP,

The contribution of well programmed and intensive agricultural support programs
implemented by KADC/ KADP as shown in Table 4.3 (o0 the successful rice production in the
Existing Lower Moshi Project Area has been highly cvaluated by various sectors both in
Tanzania and Japan.  The present agricullural support programs are formulated in accordance
with the basic recognition of the needs for strenglhening agriculiucal support services and by
making reference to the services rendered in the past and the suggestions given by the JICA
experts in KADP and KATC. The proposed system for agricultural support aclivitics is
worked out in line with the Project impleimentation schedule.

4.4.2 Research, Extension and Training
(D Experimental Programs

(a) Program and approach

‘The proposed experiimental programs executed by KADP in cooperation with KATRIN
and KATC include varietal sclection of rice and verification teials.  The primary
objective of the varietal sclection of paddy is the selection of optimal varieties having
similar characteristics to 1RS4 and adaptable to the environmental conditions in and
around the Project Area.  In addition, the selection of varieties having low temperature
tolerance and varieties having tolerance of high pH and sodium content is also to be
made in preparation for the worst.  The proposed verification trials include the

following:

- Variety Adaptability Trial : Adaptability trial of sclected rice varicties

- Crop Adaptability Trial : Adaptability trial of selected cropsfvarieties (in farmens’ fictds)

- Fertilisation Tnal : Effects of 205 and K, effects of Urea and Ammonium Sulphate,
amount of feriliser, et

- Trials on Soil Management  : Effecis of organic matters {including farmyard manure) on yicld

and soil permceability, ete.
- Trials on cultivation practices  : Planting density, direct sowing, plant protection, etc.

‘The varicties sclected through varictal selection are to be tested in farmers® ficlds
through wverification trials.  Then, if such varicties receive farmers® approval,
multiplication of the sceds and demonstration of the variclies are to be carried out in
succession.  Further, the adaptability of alfalfa as a rotation crop with paddy is to be
tested and alfalfa varieties suitable to the conditions in the Project Area are to be sclected
before the introduction of the crop in the cropping pattern.

(b) Implementation schedule

The implementation of the experimental programs is scheduled to start in 1999 in
parallel with the commencement of the detailed design of the Project by placing priority
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(2)
{a)

in the varictal sclection of paddy, variety adaptability trial {paddy), and crop adaptability
trial (alfalfa).  The varictal sclection of paddy and variety adaptability trial (paddy) arc
scheduled to be carried owt continuously in order to mect the urgent need for the
introduction of new varictics which will be brought about by the outbreak of pests and
discases. ‘Table 4.4 shows the detailed implementation schedule of experimental
programs.

Extension Programs

Requirements and approaches

The requirements for extension subjects and the proposed approaches by target arca arc
cxamined as shown in Table 4.5,

Summary_ of Proposed Extension Programs

Arca Subjecis (o be addressed Proposad Approach
Existing Lower Moshi |- Training and extension on O&M, plant|- Tield extension
Project Arca protection, soil management. activities (T&V system)
- Introduction of new varieties and new |- Demonstration fickd for new vaneties and
CIOPSs crops, and s0il management
- Strengthening of farmers’ - Mass guidance and campaign
| orgamisations |
Expanded Area - Training and extension on rice farming{- Pemenstration plot of recommended
from sceding to harvesting, ducto farming practices and extension
limited experience of Fanmers activities (T&V system)
- Training and extension on O&M, plami}- Demonstration plot for naw varieties and]
protection, soil management crops, and soil managemeat
- Introduction of new varictics and new
Crops
- Swreagthening of farmers’ - Mass guidance and campaign
_organisations i
New Extension Awca - Training and cxtension on rice farming|- Demeonstration plot of recommended
from seeding to harvesting, dueto less| Farming practices and extension
experience of farmers activities {T&V system)
- Training & extension on O&M, plant |- Demonstration plot for new varieties and
protection, soil management ctops, and soil managenent
- Introduction of new varieties and new
cTops
- Bstablishment of farmers’ - Mass guidance and campaign
organisalions

(b) [Implementation schedule

The proposed extension programs include demonsteation activities, mass guidance to
farmers and ficld extension activities{T&YV system) by KADP extension staff. The
implementation of the programs should better be plannied in accordance with the
progress of the Project implementation and is scheduled to be started | cropping season
or | year prior to the completion of the Project works.  The implementation schedule of
the cxtension programs is given in Table 4.6. The requirements for extension subjects
and the proposed approaches by target area are examined as shown in Table 4.6.
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3) Training Programs
(2)  Requirements and proposed approaches

The requirements for training programs ace similar to the requirements for extension
programs. The proposed approaches are training of selected target groups in class for
the entire Project Area and, especially for beneficiary farmers of the current upland
fickds i the Existing Project Arca and New Extension Area, ficld practical training in
advanced farmers ficlds,

{(b) Proposed training programs and schedute
The proposed training programs for the subjects to be addressed are explained below.
1} Farmer training

- Objectives and activities :Training  of representative  farmers  on  general
subjects and specific subjects as required in class
such as recommended farming peactices, O&M, and
group activilies

- Target group : Tertiary block leaders or other representatives of
farmers
- Participants/duration :25 participants per course; basic course 5 days

(depending on subjects)
2) Field practical training

- Objectives and activitics : Practical induction training of beneficiary Farmers
having no expericnces in management of irrigated
rice farining by having them engaged in rice farming
from sceding to harvest in existing paddy ficlds in
the Existing Project Arca under the guidance of
advance farmers in the Atea

- Target group : Preferably all beneficiary farmers having no paddy
fields in the target area (current upland fields in the
Existing Lower Moshi Project Arca and New
Extension Arca}

- Timing/duration : One season prior to the starl of rice cultivation in

paddy ficlds of beneficimy fumers; | cropping
season

The annual requirements for such training programs corresponding to the progress of
development works or the proposed implementation schedule of training programs are estimated
as shown in Table 4.6.

(4) Seed Multiphication Programs

{a) Proposed system for seed multiplication

The system for rice seed muliiplication tentatively proposed for the Project Area is as
follows:

.64 -



{  Breedos Sceds: froin IRRI, KATRIN, etc. |

[ Varielal Selection by KADD, if necessary ]

[ Production of I"uutdmion Sceds by KADP |

Production of Ccniﬁtd Sceds by Seed Growers
(selected fanvers)

l’ ---------- Sced centification by TOSCA

i Distribution to Fasrmers |

(b)Y Seed multiplication plans

The multiplication of sceds should be continued to nwet the demand for sced
replacement in the Project Area and its surroundings.  The proposed secd
multiplication plan is formulated as shown in Table 4.4.

In addition to the multiplication of rice sced, the multiplication of alfalfa seed is also
necessary to supply Farmers seed resources at the initial stage of introduction of the crop
and to provide seeds for periodical replacemient.  The multiplication of the sced is to be
made after the verification of it as a rotation crop with paddy.  The land requirements
for alfalfa seed multiplication farms operated by KADP are estimated at 2 hain 2001 and
2005, and 9 ha in 2004 and 8 ha in 2007,

(5}  Strengthening Plan for Agricultural Machinery Services

Tractor hiting services rendercd by KADP have been a key supporting activity leading to
the remarkable achievement of paddy cultivation in the Existing Project Area. In order to
ensure a rational ulilisation of valuable irrigation water, mechanisation of land preparation as is
practised in the existing arca and other ficlds is considered essential.  Tractors procurement
and operation plans are proposed in accordance with the stagewise development plan as shown
in Table 4.4. n (his plan, (he required number of tractors (SOHp) is estimated at 72 nos. at
peak time.  Operators required for these tractors will be trained centring on the present 16
operators of KADP through “on-the-job training” for 3 years from 1999 to 2001.

4.4.3 Strengthening Plan of Agricultural Credit

The development of effective agricultural credit has more or less confronted difficultics
in many developing countries.  The reasons may generally be that the commercial banking
system is not suitable for smal! ciedit and in the case of commercial credit banking system, the
interest rate tends (o be high and troublesome documents are requested.  In order to cope with
the problems mentioned above, numerous countrics have introduced some institutional banking
systems specialising in agricultural and small fanmers’ credit with governniental assistance.

GOT has also been under the same sitnation.  Once banks used to furnish funds to
agricultural cooperatives and agricultural parastatals such as NMC and NAFCO under the GOT
~direction. However, GOT which was unable to bear huge debts, has enacted the Banking and
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Financial Institutions Act in 1991 10 help establish the framework for a healthy and competitive
banking system. Under the Act, the banks wete to become strictly autonomous institutions
opcrating solely on the basis of commercial criteria and with no interference from GOF.  This
policy change led to huge debts of long standing for the commercial banks that lent to
agricultural cooperatives and agricultural parastatals. Commercial banks are now indifferent
about agricultural and small farmers credit through agricultural cooperatives, due 1o the default
of past loans.

Under the above circumstances, establishing a plan for strengthening agricultural credit
is asort of work that is casy lo say but difficult to do.  The following plan, therefore, is rather
a recommendation to GOT and CHAWAMPU for future action concerning agricultural credit
thant an actual implementation plan for improving agricultural credit

(1) GOT

GOT should not leave agricultural credit completely to the care of comimercial banks,
but should examine the necessity/possibility of establishing a new governmental credit

institution on agriculure and/or some fastening measures on agricultural credit to commercial
banks.

(2} CHAWAMPU

When CHAWAMPUY implements agricultural credit activity, the following matiers
should be duly considered:

(a) CHAWAMPU should fistly strengthen/improve its financial position as well as
financial system including auditing.

(b) [In order to strengthen CHAWAMPU’s financial position, selling and buying activities
of agricultural produce/inputs should firstly be given high priority for a while.

{c) When CHAWAMPU considers the implementation of agricuitural credit within the
present institutional framework, it would be more realistic to apply the Rural Saving and
Credit Scheme. In order to implement the scheme, CHAWAMPU has to open a
Group Saving Account on behalf of the scheme members. To raise fund for this
Account, CHAWAMPU should consider to invoke Article 17 of Moshi District By-
Laws stipulating that “every project beneficiary shall sell o CHAWAMPU a portion of

the paddy produced from the Agricultural Land as may be determined by
CHAWAMPU”.

(d) The agricultural credit activity should be initiated under the consensus of the members.

(e) In implementing agricultural credit, CHAWAMPU should make the observance of
repayment and its term known to everyone without exception.

4.5 Institutional Development for the Project
4.5.1 Administrative Organisation
KADP has authority to operate and manage the Existing Lower Moshi Project, and has
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technical staff familiar with irrigated paddy farming as well as technical know-how for
managing the Bxisting Lower Moshi Project.  KADP, definitely, has control over the paddy
farmers in the Existing Lower Moshi Project Arca through planning and management of
irrigation water allocation and paddy farming under the conditions of water shortage. Apart
from the above control, KADP has supported the paddy farmers through delivering technical
know-how on modern paddy farming and providing tractor hiring services, etc.  Furthermore,
KADP has acted as a substitute for rural community through the assistance/pronotion of the
cstablishment of farmers’ organisations such as WUAs and CHAWAMPU to accelerate the
cooperation among the beneficiaries of the Existing Project.

On the other hand, CHAWAMPU, established as a farmers’ organisation, has played a
very important role in the operation and management of the Existing Lower Moshi Project by
bearing the running cost of the Existing Lower Moshi Project on the principle that benefictaries
should pay for pait of the cost concerned.

A governmental ageney established with specific objectives should be dissolved basically
when it has successfully accomplished its intended objectives.  Once GOT has decided to
transfer the management of the irrigation projects to farmers’ organisations, it is desirable in the
interest of GOT that CHAWAMPU as the beneficiarics’ organisation takes over the
responsibility of management of the Project from KADP.  Furthermore, it is also desirable and
ideal that CHAWAMPU has encugh capability for the managemient of the Project and then
becomes an econonic and social nucleus in the rural community.

However, it is very difficult and inappropriate for KADP to transfer the O&M of the
Project to CHAWAMPU at present stage.

Under the basic understanding mentioned above,  the basic approach to the institutional
development plan for the Project is as tolows:

(a) The proposed plan shall take a stagewise approach: The Ist stage is a preparatory
period for handing over the responsibility for management of the Project to farmers’
organisations. In the 2nd stage, water management, O&M activities, and agricaltural
machinery service, etc. shall be handed over to farmers’ organisations after full
completion of the preparatory period.

(b) KADP shall take more progressive and substantial activities for managing and operaling
the Project, particularly in terms of O&M irrigation facilitics, agricultural support
activities, and strengthening of farmers® organisations including CHAWAMPU in the
15t stage. KADP, therefore, shall be strengthened in terms of its organisational structure
and staffing. The time of handing over KADP’s respansibility for the Project
management is tentatively assuined to be 5 years ofter the completion of the final phase
of the Project implementation.

(c} KADP shall make best efforts to strengthen farmers’ organisations and to transfer the
necessary relevant technology to the technicians concerned so that the operation and
management of the Project can be transferred to the farmers’ organisations as quickly as
possible.

(d) CHAWAMPU shall be strengthened/developed in its financial, organisational and
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human struciure so as (o (ake over the management of the Project through solving the
problems it faces now.,

4.5.2 Strengthening Plan of KADP

(1)

Stagewise Strengthening of Organisation

KADP’s organisation will be changed in line with the transfer plan of O&M activities for

the Project facilitics to farmers” organisations from KADP,

(@

(b)

1si Stage

Presently, KADP is composed of § sections : Administration, Irrigation, Machinery,
Extension, and Handing-over Scctions.  The water management issue is under the
jurisdiction of (he lirigation Section and includes activities such as irrigation planning,
O&Mof facilitics, and guidance to CHAWAMPU.  Ilowever, activities of monitoring
of basic data for irrigation planning arc not performed satisfactorily because of financial
and staffing constrainis. Accordingly, the Irrigation Scction shall be strengthened by
dividing it into 3 sub-scctions, namely 1) Water Management Sub-section, 2) O&M
Sub-section, and 3} Monitoring Sub-scction as shown in the organisation structure for
the Ist stage in Figure 4.2.

In order to execute the actual handing-over job, a section in charge of handing-over shall
be established withink KADP  inuncdiately after the conunence of (he  Project
implementation.  The Handing-over Section shall consist of two sub-sections, Legal
and Training Sub-scctions. The Legal Sub-section will be responsible for all the
administrative matters relating to the handing-over such as legal procedures and other
administrative issues,  The Training Sub-section will be responsible for the preparation
of training and education programs for larmers and farmers’ groups and for the
implementation of such programs during the transitional period (in the st stage).

The Extension Section shall be transformed into the Agronomy Section.  The latter
shall be divided into three sub-sections, namely Experimental, Extension and Training,
and CHAWAMPU Sub-sections, aiming to strengthen not only (he extension activities,
but also the experimental activitics such as various verification tests for rice varicties and
seed multiplication, and CHAWAMPU and water users’ groups.  The proposed staff
for the respective Sections/Sub-sections is 136,

2nd Stage

Water management and O&M works shall be handed over by KADP to WUASAWUE
under the agreement of the Joint Committee for Fanding-over after the completion of the
transitional period.  O&M works by the WUAS/WUF shall cover all the Project
facilities except for the headworks and diversion canal, of which O&M should better be
undertaken by KADP because of their location and size. The organisational sinucture
of KADP in the 2nd stage will consist of 2 sections: Administration and O&M Sections
as illustrated in Figure 4.3, The O&M Section will be composed of the Headworks,
Diversion Channel, and O&M Equipment Sub-sections.  The required stall for the
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respective Sections/Sub-sections is proposed Lo be 35.

After substantial completion of agricultural supporting scrvices by KADP, the
extension and training works will be transferred to ZIE or DALDO, and cxperimental
and seed mubtiplication works to KATRIN experimental farm in Morogoro district.

(2) Coordination Chart for O&M and Water Management of the Project

As mentioned above, O&M and water management of the Existing f.ower Moshi
Project are jointly undertaken by KADP and CHAWAMPU, under the Implementation
Committee jurisdictionaly belonging to RAS.  In this Study, this institutional system will be
maintained, although the Committee will be re-organised in tine with the recent government
policy and also considering that the Project is extended over 2 districts of Hai and Moshi.  The
re-organised Committee will consist of a Regional Agriculture Development Officer, Zonal
Ircigation Officer, District Cooperative Officers of Moshi and Hai. District Executive Directors
of Moshi and Hai, Councillors of District Council, ete.  Representatives of CHAWAMPU and
Water Users Associations will be also members of the Commiitice ( refer to ANNEX-N).

{3)  Training of KADP Staff

The number of KADP stalf members will become 136 at the peak time i the 1st stage.
About hall of them, say 72, will be tractor operators.  The agricullure and water management
staff will increase by about S workers each. "Their training is proposed as mentioned below:

(a) Training period
The training of KADP staff will be executed for 3 years from 1999 to 2001.

{b) Tractor operator

Tractor operators will be trained through “on-the-job training” centring on the present 16
tractor operators of KADP in the Existing Lower Moshi Project Area.

(c) Agriculture, O&M, water management stafls

The required number of agriculiure, O&M and water management staff members will be
assigned following the re-structuring plan of GOT.  These government enployees
have basic knowledge with some experience, however, it is necessary to fuither
upgrade their knowledge to ensure successful and effective implementation of the
Project.  For this purpose, il is necessary (O assign the following several
specialist/experts:

1} Agricultural Machinery Expert (including trainer of tractor operators)

- Preparation of the training program for tractor aperators
" - Technical giidance on agricultural machinery usc
‘Fraining on O&M of agricultural machinery
Technical guidance on the use of O&M equipment

)

2) O&M Expert

- Review and updating of the O&M manual
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4)

- Preparation of training materials for O&M and farmers’ on-farm development

- Training of KADP staff involved in O&M and farmers’ on-farm development

- Providing necessary advice for improving supporting activitics

- Monitoring and evaluation of agricultural support scivices for O&M and on-farm
development

- Follow-up training of officers

Institutional Expert

- Advice on steengthening of CHAWAMPU

- Modification of CHAWAMPU” By-Law

- Preparation of training materials for CHAWAMPU .

- Training of KADP staff involved in supporting seeviees to CHAWAMPU

-~ Monitoring and evaluation of agricultural support services for CHAWAMPU
- Advice on establishment of WUAs

- Follow-up training of KADP staff

Agronomist / Agricultaral Extension Expeit

- Technical advice on preparation of training programs coordinated by DALDO

- Technical advice on participation approach in the field training prograins

- Implementation of workshop for senior stall (DALDO, ZIL, etc.)

- Technical advice on ficld training of DIVEO and VEO coordinated by DALDO

- Technical advice on field training of aggressive farmers managed by VEO

- Technical advice on ficld training of gencral farmers managed by VEO

- Technical advice on momitoring and review of the training programs and
extiension services

- Technical advice on improvement of fanming practices

- Technical advice on preparation of guideline for proposed fanming practices

4.5.3 Strengthening Plan of CHAWAMPU

(0
(a)

Ist Stage

Plan of CHAWAMPU organisation

CHAWAMPU will maintain its two major functions in the 1st Stage; the first is an
executing body for water management and O&M of the Project, and the other is a
farmers” organisation for agricultural marketing.  The outline of the strengtheaing plan
of CHAWAMPU is shown in Figure 4.4 and described below:

1

2}

3

The CHAWAMPU s jurisdiction area should expand over the 8 villages” areas.  As

a result, the Board of Bxecutives should be increased from 15 to 20 or mosc
members .

In order to provide advice and suggestions as requested from the Board of
Executives, two Consultative Commitices on Cooperative and Water Management
should be established.

Under the Board of Excecutives, four divisions shall be established:  Administrative,
Agricultural  Cooperative, Water Management, and Machinery  Manageinent
Divisions. The major tasks of cach division are as follows:
- Administrative Division
The Administrative Division will be in charge of the sceretariat of the Board of
Executives, accounts, and other works not belonging to other divisions.
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- Agriculturat Cooperalive Division
‘Fhe Division will be in charge of agricultural marketing, agricultural inputs supply
and paddy sced multiplication activitics.
- Water Management Division
This Division will undertake water management and O&M works for the facilities
after the tedtiary level under the guidance of KADP.
- Machincry Management Division
This Division’s activitics will be focused matnly on the operation and maintenrance
of ransportation equipment possessed/puichased by CHAWAMPU. The Division
secretary  should make effort to train/bring up repairmen and operators of
agricultoral machinery and O&M equipment to cope with the handing over of those
machingry and cquipment.

4) A CHAWAMPU Village Office shall be established in each village concerncd and
staffed with a chairperson, a shop manager in charge of agricultural cooperative,
and a supervisor in charge of water management and O&M works. The shop
manager will actually be responsible for a shop operated by the Village Office
directly, and the supervisor will be responsible for water management and O&M
works in the command arca concerned and Haison/coordination with WUGs in the
arca under his jurisdiction.

(b) Proposcd O&M activities of CHAWAMPU

The present water management and O&M system in which KADP and CHAWAMPU
execule on a cooperative basis is also to be continued.  The systematic organisational
chart for water management and Q&M works is shown in Figure 4.5. The proposcd
strengthening plan of CHAWAMPU for water management and O&M is as follows:

1) CHAWAMPU shall be responsible for operation of the facilities after tertiary canals
as it is at present.

2) A WUG shall be cstablished in cach tertiary block having a command area of around
S0ha. WUG as a voluntary group shall establish its customary rules and cairy oul
0&M of watcrcourses and icrigation blocks.  The customary rules should inciude at
least the following items:

- Any person who has land in the tertiary block shall be member of the WUG
concerned.

- higation water shall be provided only to the fickds of the W UG’s members.

- The member shall obtain WUG’s approval before lending his Fand 0 others.

- All the members of WUGs shall be collectively responsible to the WUA concerned
for observing the cropping calendar and O&M of tertiary irrigation  facilities.
When members of WUGs offend against the Moshi District Council by-laws, the
CHAWAMPU through the related CHAWAMPU's Village Office shall have the
right to stop water supply to the tertiary blocks concerned.

3) The supervisor in cach CHAWAMPU Village Office will be responsible for water
management and 0&M of the facilitics after the tertiary level and WUGs under his
jurisdiction. The CHAWAMPU Village Office together with the Water Management
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(c)

(2)
(1)

Division of the Headquaters shall execute the following activities effectively:

- Participating in the Joint Commitiee on the Lower Moshi Integrated Agriculture
and Rural Development Project;

- Preparing the village’s O &M plan and its monitoring.;

- Preparing a proposed cropping calendar covering ils beneficiary area; and

- Collecting water and cultivation charges from beneficiaries through the WUGs and
sending them o CHAWAMPU’s headquarters.

Agricultural marketing activities of CHAWAMPU

The proposed plan for strengthening agricultural marketing of CHAWAMPU is as
follows:

1y CHAWAMPU’s jurisdiciion arca shall be expanded over the 8 villages.

2) In each of the villages, a village’s branch office shall eperate a shop under a shop
manager.  The cconomic aclivities of cach branch are, for the time being, strictly
limited (0 agricultural inputs and daily necessarics supply activities.  The branch’s
activitics, then, shalt be gradually expanded to other arcas with the strengthening of
the institutional and cconomic capacity of CHAWAMPU.  The activity of sclling
agricultural produce shall be given high priority . On the other hand, agricultural
credit shall be initiated with the consensus of members and careful examination of its
practicability because of the requircment of highly skilled managerial staff and the
nisky nature of agricultural credil.

3) With regard to the agricultural inputs purchasing activitics, CIIAWAMPU should
make best efforis to minimise selling prices by procuring materials directly from
wholesale dealers and/or producers under an annual purchasing program prepared
by the Agricultural Cooperative Division.

4) As for the agricultural selling activitics mainly for rice, CHAWAMPU should
construct needlul post-harvest facilities in cach Village Office.  These facilitics,
which are ill equipped at present, include drying yards, small milling facilities, and
storage facilities for short time storing prior to shipment.,

5} CHAWAMPU shall make efforts to invite farmers lo join the organisation by
establishing its sound administrative foundation, providing good services like
carriage scivice, ete., and expanding s cconomic activittes corresponding to the
farmers’ needs.

2nd Stage

Plan of CHAWAMPU organisation

In the 2nd stage, CHAWAMPU will be iransformed into two new farmers’
organisations. One is the Water Users’ Federation (WUF) that will be established in
accordance with a new mandatory legislation like Japanese Land Improvement Law.
WUF will be composcd of WU As that arc also established under the new mandatory
legislation in cach village concerned.  WUF together with WUAS is to exccule water
pranagement in the entire Project Area and O&M of all the Project facilities other than
headworks, diversion channel, and refated structures. WUF will also manage and



(b)

{c)

operate the agricultural machinery and O&M equipment.

The other is the Agricultural Cooperative that is an independent farmers organisation
specialising in agricultural marketing and agricultaral credit, ete.

O&M activities of WUF and WUAs

1) Under the new mandatory legistation, a WUA shall be established in cach village to
replace the CHAWAMPU Village Office.  In order to execute a past or parts of
water management and O&M of the Project facilitics jointly with another WUA, any
WUA may organise a federation of WUAs which has functions similar to thosc of
the Water Management Division of CHAWAMPU. WUGS established in the st
stage shall continue their activities under the new O&M system.  The organisation
sel-up is as shown in Figure 4.6.

2} All the costs incurred in water management and O&M of the Project facilities shall be
paid from irrigation fees collected from all the beneficiary farmers. ‘Fhe fees
collected should immediately be deposited in a bank account of ecach WUA.  As a
means to ensure fair collection of irrigation fees, cettain rules for penalty and reward
should better be included in the articles of WUA.

3} The success of agricultural development in the Project Arca will largely depend on
the availability of supporting services. To ensure coordination of the suppoiting
services and agricultural activilies of farmers, coordination meetings of all people
concerned are proposed to be held periodically.  Furthenmore, for steengthening the
capability of WUAs and WUGs, education and (raining of these organisations
should better be progranuned and implemented in cooperation with KATC.

Agricultural marketing activities of the Agricultural Cooperative

Crops production will increase sharply after the full completion of the Project. The
demand for agriculural inputs and agricultural credit will also increase due to the
increase in the number of beneficiary farmers.  Thus, the Agriculiural Cooperative will
be much more necessary and useful in the Project Arca.

Like WUF and WUAs, the Agriculturai Cooperalive Division will be independent as a
real agricultural cooperative.  While the farmers’ organisations are basically organised
to meet the farmers’ spontancous needs, CHAWAMPU has alrcady established and
performed cconomic activities.  The proposed plan for agricullural marketing activities
will give more priority to the development of cxisting CHAWAMPU than to the
establishment of new organisation.  fn this case, whether the name CHAWAMPU will
continue to be used or should be changed is not a matter of great concern.

Since the actual O&M works for the Project will be carried oul by WUF and WUAs
under the proposed plan, CHAWAMPU can afford to engage in economic aclivilics
only. [In this connection, CHAWAMPU should endeavour to take a more positive
attitude for tackling new cconomic activitics revealed through the Farmer Interview
Survey, namely input supply, machinery service, selling of produce, and extension and
information for marketing.  In proportion to the expansion of cconomic activitics, (he
administrative organisation and facilitics of CHAWAMPU should be strengthened as
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needed.

The working funds of CHAWAMPU will basically be covered by members’
contribulion, commissionsfprofits accruing from economic activitics like purchasing and
selling of agricultural produce/inputs, and loan from banking institutcs such as banks
and cooperatives’” unions.  In order to facilitate loan through the agricultural credit

system, CHAWAMPU shall join KNCU which is the Agricultural Cooperative Union
covering Moshi district.

4.5.4 Handing-over of O&M of Praject Facilities to WUAS/WUF

In compliance with (he Government policy, the handing-over of O&M of Project
Facilities to farmers” organisations shalf be planned under the Project.  The O&M works will
be handed over 5 years alter completion of all facilitics although the 6 years of construction time
are preparatory time for handing-over work.  The Handing-Over Section of KADP will
execute the necessary jobs for the handing-over of O&M of the Project facilities such as
preparation of schedule, monitoring of O&M activitics by farmers, preparation of inspection
repord, etc.  The Project Implementation Comunittee will review the report and other supporting
data submitted, and will make a final decision on handing-over of O&M of the facilities to
WUAS/WUFE.  Judging from the past experience of CHAWAMPU in O&M and water
management activities, itis proposed that the Project facilities except the Kikuletwa headworks,
and diversion channel, be handed over to the farmers’ organisations eventually.  The handing-
over period is provisionally determined to be 5 years after completion of the Project.

4.6 Irrigation and Drainage Plan

4.6.1 Basic Approach

The irrigation development plan for the Project shall be formwlated taking into
consideration the lessons lcarned from the Existing Lower Moshi Project and the currently
envisaged problems and constraints to the Project Area, aiming to establish a sustainable

wrigation system. In the plan formulation, a special focus shall be given to the following
matiers:

(a) Application of the irrigation water requirement estimated based on the  actual
measurements, soil conditions, and irvigation method,

{b) Design of the irrigation and drainage canal systems, paying attention to the introduction

of admunistrative boundarics into canal layout for easy establishment of farmers’
organisations.

{c} Design of the canal system which conveys irrigation water from the main canal (0

respective field plots through sccondary canals, tertiary canals and watercourses in turn
as much as possible, for easy water management.

d) Provision of simple irrigation and drainage facilitics including measuring devices, for
ing

easy operation, maintenance and water management by farmers’ organisations in the
future. '
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4.6,2
(1
(a)

(b)

(2)

Basic Figures for Irrigation and Drainage Plan
Field Water Reguirements

Paddy

As the estimated crop cvapotranspication (Ete) by the Penman micthod alinost coincided
with the mcasured values, it is proposed that the field water requitement of paddy
estimated according to the following procedure:

1) The crop consumplive use of rainy and dry scason paddies is cstimated using the
modified Penman method and crop factor.

2) Percolation rates in the rainy and dry scason arc calculated by deducting the
estimated crop evapotranspiration from the measured data of KADP for 4 years from
1087 to 1990, and then the average ones are taken.  The estimated percolation rate
is 8 mm/day throughout the year.

3) Field water requirements for rainy and dry season paddies are calculated adding the
estimated crop evapotranspiration and the determined percolation rates.

Upland crop

Using the modificd Penman method, climatological data and the crop cocfficient of
aifalfa as cited in the FAO Publication No.24, its consumptive use was caleulated.

Unit Irrigation Water Requirement

The unit irrigation walter requirement for paddy is cstimated based on the field water

requirements mentioned above, cffective rainfall, and irrigation efficiency.  Since there arc two
irrigation efficiencics depending on waler sources as mentioned above, the following 2 uni
irrigation water requirements at water absiraction points are proposed:

Unii_Irrigation Water Requirements

{Unit : /s/ha)

Crop Jan. Feb. Mar. Apr. May Jun  Jul.  Aug. Scpt. Oct. Nov. Dec

{a)y Arca 1o be supplied from Njoro and Rau rivers
Rainy Season Paddy 0.1 1.2 2.2 1.9 1.8 1.0 0.} - - - - -
Dry Scason Paddy 0.2 - - - - - gl 1.6 21 23 2.2 1.2
Alfalfa o 1.3 04 - - - - - - 03 10 L7
(b) Arca to be supplied from Kikuletwa civer
Rainy Season Paddy 0.1 1.4 2.3 2.0 1.8 1.4 0.1 - - - - .
Pry Seasen Paddy 0.2 - - - - - 0.1 1.2 23 24 23 1.2
Alfalfa 1.4 0.5 - - - - - - - 6.3 1.0 1.2

3)

Design Discharge of Irrigation Canals

Taking into consideration the abave wo unit irrigation water requirements, the resulis of

water balance study, water supply method, and simplification of design, the design discharge
for cach irrigation canat is proposed as follows:

t

Diversion channel O m'fs

Main irrigation canal : 2.3 lit/stha
Secondary irrigation canal : 2.4 lit./s/ha
Tertiary rrigation canal : 60 lit./s/25ha



(4)

Drainage Water Requirements

As mentioned previously, no technical problem has been found in the drainage system

provided in the Bxisting Lower Moshi Project Area. Accordingly, the same approach to the
drainage plan including caleulation of the drainage requirement, was applied to this Study
although the rainfall data were updated.

(@)

(b)

4.6.3

(n
{2}

(b)

Paddy ficlds

The drainage water requirement for paddy fields is estimated under the condition that a
S-year probable daily rainfall could be drained allowing a 48-hour retardation in the
ficlds.  The following cquation is employed for calculation:
Q=qxA
q = (R,, x 107 x 10Y/(3,600 x 48)
whiere, @ :design deainage requirement (Ms)
q :unit drainage requircment (1/s)
A drainage arca (ha)
R, : S-ycar probable daily ramnfall (mm/day)

Since the S-year probable daily rainfall is 87mnvday,  the unit drainage requirement for
paddy fields is estimated at 5 Ws/ha.

Upland crop ficlds

The drainage water requirement for upland crop fields is estimated based on the 5-year
probable hourly rainfall of 30mm/hr, using the McMath formula:
Q=207 xS x A"

where, Q : flood discharge (1/s)

S :fall of main drain between the farthest point and the connection point
A drainage arca {ha)

Ierigation Plan

Irrigation Method
Paddy

In the Existing Lower Moshi Project Area, water is supplicd continuously down (o
terttary canals, and then, a rotational water supply is made within the tertiary blocks.
Considering the fact that there was no substantial problem with such irrigation method
in the past and that the same irrigation canal system will be adopted, water supply under

this Project is also planned by combining the continuous supply and rotational supply
systeims.

Upland crops

Irrigation water for alfalfa will be supplied intermittently by the basin irrigation method,
using a ficld plot for paddy. The proposed irrigation interval is 7 days at peak time and

its multiple days like 14 days and 21 days at other growing stage, in the light of calendar
week.
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2) Irrigation Canal System

In the Existing Lower Moshi Project Area,  the existing irrigation canal system will be
used as it is.  However, the design discharge will be increased by about 70% for main canals,

and 30% for other canals and, therefore, heightening works will be required as described in
ANNEX-K.

‘The New Extension Area is located around the Lxisting Lower Moshi Project Arca.
Irrigation water is planned to be supplied from the Kikuletwa river through a diversion channel.
The irrigation system in this Arca will be designed independently as much as possible, so as not
to interfere with that of the Existing Lower Moshi Project Area although the same system design
criteria are applied.  The irrigation canal layout is planned taking into consideration not only
the topographic condition but alse the village boundaries, for casy operation and maintenance
by farmers’ organisations. The New Extension Arca will be provided with three irrigation
systems:  Systent-A, System-B, and System-C.  Each system will be composed of mam,
secondary and tertiary canals.  Irrigation water will be delivered to each field through these
canals in the respective order, that is nol main to lertiary canals or the fields and secondary
canals to ficlds, taking into due account easy water nranagement.

The Expanded Arca consists of Kaloleni and Mandaka Mnono villages, located
separately from cach other.  These ward and village are partly covered by the cxisting farmers’
ircigation system.  Accordingly, the irrigation system plan is worked oul by following this
existing systenr as much as possible.  Kaloleni village is divided into three areas by the Njoro
and Mamba rivers: Northern Kaloleni, Western Kaloleni, and Southern Kalolenti arcas.

The Northern Kaloleni area (4 ha) is irrigated {rom three springs.  Since spring water
is enough to irrigate the arca,  two small supply irrigation canals will be so constructed as (o
connect with them. The Western Kaloleni area (27 ha) is prescilly irrigated from a large
spring using small excavated canals.  Since this spring has a sufficient discharge for irrigating
this aren with the existing irrigation system, the proposed irrigation canal system will foltow
this system as much as possible. The proposed irrigation canal will consist of two small
supply canals. The Southern Kaloleni area (69 ha) is presently irrigated from the Goa spring
and the Njoro river.  Taking into account the water volume of the spring which is aboul 100
lit./s, this area will be divided into two areas: one area of 32 ha will be supplied with water from
the Goa spring, and the other of 37 ha from the Njoro river.  The former will be provided with
onc small supply canal, and the latter with two small supply canals.

The Mwanangurawe spring is the water source for the Mandaka Mnono area of 360 ha
net.  The discharge of this spring was measured to be less than 300 fit/s, which could not
cover all the Mandaka Muono area.  Accordingly, the deficit will be made up wiih water to be
supplied from the Mamba river by constructing an intake structure and a supply canal. The
existing canal will be improved and linked with this supply canal.  The proposed canal system
consists of one main canai, two sccondary canals, and 27 tertiary canals.
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4.6.4 Drainage Plan
(1) Drainage Method

According to topographic condifions, excess waler can be eliminated by gravity from
the Project Area to the rivers/streams flowing ncarby.  In the Existing Lower Moshi Project
Arca where a gravily type drainage system was constructed,  there has not been any technical

problem since 1986.  Accordingly, the same gravity drainage system will be applied to the
other areas t{oo.

(2) Drainage Canal System

In the Existing Lower Moshi Project Arca, no major repairs and/or rehabilitation will be
nceded for the existing drainage canal system.  Remaval of grasses and sediments from drains
will be necessary for keeping a smooth flow condition in the drains.

The Expanded Aren consists of Kaloleni and Mandaka Mnono villages.  Both areas are
provided with a primitive irrigation system, but no drainage system. A drainage canal system
is therefore planned in connection with the improvement of the existing irrigation system.  In
the Kaloleni viltage area,  the Njoro river will function as the main drainage canal, considering
its topographical condition.  One sccondary drain will be joined with it at the northern cnd of

the Kaloleni area.  Tertiary drains are planned to be directly connected with the Njoro river and
the secondary drain.

The drainage canal system in the Mandaka Mnono area is also planned following the
improvement ptan of the existing irrigation system.  No main drain will be required due (o the
long and narrow arca. Insicad, a secondary drain will run around the centre of the Mandaka
Mnono village, from the south to the north, and will flow into the Rau river.  The tedtiary
drains in the upstream arca are planned to flow into the Rau river directly, but the remaining
ones through the secondary drain.  An intercepting drain will be required along the left side
of the main canal and lefl secondary canal, in order to cut floods from the hilly arca and to
protect the project facilities from such floods accordingly.

The New Extension Arca extends around the Existing Lower Moshi Project Area.  Two
main drains are required for the New Extension Area.  The first is the existing main drain
(MD-3) flowing in the eastern part of the New Extension Arca, and the second is a new main
drain to be located in the western part.  Four new secondary drains will be connected with
MD-3, toevacuate the excess water from the western arca. The second new main drain will
be joined with the four new secondary drains and two sub-secondary drains. The two main
drains will finally pour themselves into the Nyumba Ya Mungu reservoir:

4.6.5 Irrigation and Drainage Facilities
(D Design Criteria

Since the Existing Lower Moshi Project Area has been well operated, in this Study the
irrigation and drainage facilitics are designed using those of the Existing Lower Moshi Projecl.
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(2)  Required Irrigation and Drainage Facilitics

The required irrigation and drainage facifitics detenmined from the canal layout designed
on 1:5,000 topographic maps are as follows:

List_of Required Irrigation and Drainage Facilities

o hem EX IMProjectAma Bxpanded Area - New Fxtension Area
Main and supply canals 10.2 km 31 km 9.6 km
Secondary canal 250k 10.3 km 250 km
Tertiary canal 65.6 km 18.0 km 703 km
Main deain 16.6 km - 1.5 kin
Secondary drain 320 km 7.4 kim 27.6 kim
Tertiary drain 40.9 km 13.4 km 60.5 kin
Structures 1,077 nos. 193 nos. 309 nos.

4.6.6 Flood Profectien

)] Need of Flood Dikes

The Mandaka Mnono area extends along the left bank of the Rau river. According to the
site inspection and interview with farmers in the Mandaka Mnono area,  some parts of the arca
are suffering from floods by the Rau river and also some small streams from the hilly side every
year. In order to protect the crops and the irrigation and drainage facilities to be constructed
under the Project, it is essential to provide flood protection dikes.  Tn the canal layout plan
for the Mandaka Mnono arca, the main canal and the secondary canal No.2 will run on the
castern side, and the secondary canal No.! on the western side.  The flood protection dikes
were therefore designed using the cimbankments of these canals, 50 as (0 save construction cost.

{2) Design Criteita for Flood Protection Dikes

The designed section of the dike has a crest width of 2.5 m, inner side slope of 1: 2.0 and
outer side slope of 1:1.5, which is the same as the present section because the existing dike is
functioning satisfactorily. The proposed length and height of the dike are as follows:

Proposed Length and Height of Dikes

Pk o Leagthgowy o Height(m)
Northern Flood Pratection Dike 7.1 1.0
Southcen Flood Protection Dike 8.4 03-23

4.6.7 Farm Roads

All the irrigation canals in the Existing Lower Moshi Project Arca are provided with the
following farm roads for O&M of the Project facilities and transportation of agricultural inputs
and outpuis:

- Main farm road : along the main irrigation canal, 7 m wide and laterite-paved

- Secondary farm roads : along sccondary irrigation canals, 6 m wide and unpaved
- Tertiary farm roads  : along tertiary irrigation canals, 4 m wide and unpaved
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Based on the design criteria mentioned above and the feasibility level canal Jayout on the
1:5,000 topo-maps, new farm road networks will be established for the Expanded Arca and the
New Extension Area, and the farm road network of the Existing Lower Moshi Project Area will
be rehabititated.  The newly established farm road networks for the Expanded Arca and the
New Extension Area arc as follows:

Required Length of Farm Roads

. Pameood  ExLMProject Awa*  Exponded Area | New lixtension Arca
Main fann road 17.7 km £.2 km 10.0 km
Sccondary Tarm road 387 km 84 km 297 km
Tertiary Tarn road 55.6 km 18.0 km 823 km

# Fxisting Lower Moshi Project Arca. The required length means that of the fum wads alrealy

conshiucied

4.6.8 On-farm Works

On-farm works consist of watercourses, field drains, field roads, and their related
structures.  Land levelling for paddy fields and conslruction of farm ridges are also included in
on-farm works.  The on-farm works for the Existing Lower Moshi Project Area were executed
satisfactorily and no problem has been found so far, therefore the same design criteria are
apphicd for the upland crop area in the Existing Lower Moshi Project Area, the Expanded Area,
and the New Extension Arca.  The required on-farm works cover an area of 3,600 ha in total
consisting of 1,050 ha in the Existing Lower Moshi Project Area, 460 ha in the Expanded Area,
and 2,090 ha in the New Extension Arca. However, the knd levelling work is planned with a
tolerance of + 10 ¢m instead of + 7.5 cmy, because further levelling is expected to be done by
farmers themselves through land puddling activitics on a participatory basis.

4.7  Water Source Development Plan

4.7.1 Basic Approach

In order to solve the water shortage problem in the Existing Lower Moshi Project Areca,
and also to relieve the surrounding areas from unstable rainfed cultivation and insulficient
domestic water condition, it is csseatial to look for a new additional water source near these

areas, say the Study Area.  The basic concept for preparation of the water source development
plan is as follows:

(a) The first priority shall be placed upon the maximum use of the existing water source of
the Njoro and Rau rivers.

(b)Y The water deficit after the maximum use of the existing water source shall be
supplemented through cxploitation of new water sources, (0 minimise Costs.

{c) The cxploitation of new water source shall be considered from the viewpoint of
application of gravity irrigation to the Study Arca.

There exist five rivers near the Study Area : The Kikuletwa river, Kikafu river and us
tributarics; the Karanga, Weruweru, and Kware rivers. Based on the results of hydrological
analysis, new water sources would be narrowed down to the Kikuletwa and Kikafu rivers since
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other rivers have a small annual runoff of 20 to 40 million m'. The Kikuletwa river’s
minimum monthly discharge observed at IDD54 is 10 m'/s because much spring water flows
inta this river.  On the other hand, the Kikafu river shows a considerable annual variation in
runoff reflecting the rainfall patern, and its mean monthly discharge becomes 1.5 m'/s only in
October at 1DDS while in May it is 18 m'/s.  This means that the Kikafu river cannot be
expected as a new water source if a dam with an enough regulatory capacily is not available. A
study on the possibility of constructing a dam with regulatory function was executed uvsing the
available topographic map on a scale of 1/50,000 and through site inspection. The results
indicate that the topographic and morphological conditions of the Kikuletwa and Kikalu rivers
do not present any suitable dam site where the expected reservoir capacily can be created.

4.7.2 Water Demand
{1) lirigation Water

The unit irrigation waler requirements for the respective crops are discussed in Sub-
section 4.6.2.  In addition, the sugar estate and pilot farm including KATC shall be supplicd
with irrigation water at a rate of 70 U/s and 130 Vs, respectively.

(2) Domestic Water

Domestic water demand is calculated based on the forecast population and livestock in the
year 2015, The demands are 40 lit./s, consisting of 20 lit./s for human use, 10 lit./s for caule,
4 lit/s for goats and sheep, and some allowance for further demand for human use in the futuee,

4.7.3 Water Balance Study

A water balance study was conducted based on the river discharge data of the Rau, Njoro,
and Kikulctwa rivers, and the water demand estimated above, to assess the irrigation area
relative to the available water source.

In the Kaloleni area, three intake weirs will be consiructed near the springs while one
intake will be on the Njoro river. The Mwananguruwe spring, the primary water source for
the Mandaka Mnono arca, will be fully utilised for irrigation of the area, supplementing water
from the Rau river in the event that the water demand exceeds the discharge of the spring.
Thus, an intake weir is proposed to be constructed on the Rau river in the Rau Forest Reserve.
The Existing Lower Moshi Project Arca, Mabogini, Rau Ya Kati, Chekereni, and Oria areas
will depend primarily on the Rau and Njoro rivers for water source . The water deficit after
the maximum use of the water of these rivers will be supplemiented with the Kikuletwa river
water by constructing a new intake and a diversion channel.  The irrigation water for the
ixtension Arca including the Mtakuja and Mvuleni areas will be diverted from the Kikuletwa
river.

The monthiy discha}gc records from 1967 1o 1992 (26 ycars) were used for the study
taking into consideration the avaitability of the discharge data.  The proposed cropping pattern
for the water balance study is 100% for paddy in the rainy season and 30% for paddy and 20%
for alfalfa in the dry season. The maximum irrigable arca is sct @t 5,010 ha as discussed in
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Sub-section 4.3.2, which consists of 360 ha of the Mandaka Mnono arca, 100 ha of the
Kaloleni arca, 885 ha of the Mabogini arca, 1,265 ha of the Rauv Ya Kati and Oria areas, and
2,400 ha of the Mtakuja and Mvuleni extension area.

Aiming at the maximum use of available water source, the irrigable area of cach
abstraction point is esttimated.  Based on the aforementioned conditions, the irrigation arca
with a 80% dependability was estimated for both the Rau and Njoro rivers, and the Kikuletwa
river. The water balance study results indicate that the whoele area of 5,010 ha would be
irrigated in the rainy season and 3,507 ha in the dry season, of which 4,133 ha would be
irrigated in the rainy season and 2,711 hain the dry season from the Kikuleiwa river.

The diversion water requirement from the Kikualetwa river, in March and November
exceeds the discharge applicd for the provisional water right under the Project, which is 9 m'/s
in the rainy scason, and 5 mi'fs in the dry scason.  Thus, the balance study was carried out
again so that the diversion water requirement from the Kikuletwa river is not over the water
right. The water balance study results indicate that the whole area of 4,700 ha would be
irrigated in the rainy scason and 3,290 ha in the dry season, of which 3,823 ha would be
irrigated in the rainy scason and 2,494 ha in the dry scason from the Kikuletwa river.

The result of water balance study with the diversion water requirciment at each location is
shown in Table 4.7. For effective operation of the small-scale hydropower at the diversion
channel, it is proposed that the diversion from the Kikuletwa river be set at 9 m'/s throughout
the year, and then 4 m'/s will be returned to the Kikuletwa river via the Kikafu river in the dry
season {rom June to Noevember.

4.7.4 Delincation of the Project Area

After estimating the maximum irrigable area per abstraction point as mientioned in the
previous sections, a study an water allocation from the water sources, the Rau and Njoro rivers,
and Kikuletwa river, was carried oul as described in this sub-section.  Fiestly, the Expanded
Area and the Existing Lower Moshi Project Arca are to be irrigated by water from the Rau and
Njoro rivers.  Secondly, the Existing Lower Moshi Project Areais to be developed with water
from the Kikuletwa river 50 as to attain the maximum development.  Finally, the remaining
water froi the Kikuletwa river would be utilised to irrigate the Extension Area.  The following
table presents the calculated irrigation development arcas by arca and water source.

Irrigation 1development Areas by Area aud Waler Source

{Unit : ha}
____Rainy Scason (paddy) _ Dry Scason (paddy + alfaifa)
Arca Rau & :Kikuletwa|  Total Rau & |Kikuletwal Total
Njoro Njoro

Expanded Arca [ Mandaka Mrono 360 0 360 252 0 252
7777777777777 Kaloleni | 100 0 _ 100 0 0 70
Lx.Lower MoshijMabogini 257 628 88s 130 440 020

Project Awa _ [RauYaKai | 160 | 1,005 | 1265 | 294 | sor | sss
Extension Ama 0 2,090 2,000 0 1,463 1,463
Total 877 3,823 4,700 796 2,494 3,290

Note: Irrigation waler will also be supplicd 10 70 ha of the sugar estate through the Mabogini tniake ad
80 ha of the KATC farm through the Kikuletwa Intake
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4.7.5 River Discharge Change with the Project

The mean minimum flow, which may

S 2 take place in February, at the measurcment
# ) E point in 1DD54 station will be decreased to
» 2 IE 2.9 m's. The mean annual discharge will
Kiketenu 1.9 mis + also be decicased to 7.7 nv'/s. As for the
n station IDDI, the mean minimum flow, which

l '; may take place in February, will be decreased

b3 o 5.2 m's and the mean annual discharge

NN will also be decreased 1o 16.3 m's. The

\::Eﬁ::?:ﬁ: 2 Mungs vy monthly mean minimum tlow  of the
“:j:j:f:‘:‘:j:jj::j:j:j:j Kikuletwa river, in sumumary, is graphed in

"y . "y i
Mean Mininum Discharge of Kikglina River the ilgllfb on the h’ﬂ'

aficy brplemwntation of thy Froigst

There exist some water users between the proposed intake site and the Nyumba Ya
Mungu reservoir.  However, the sum of water abstraction of about 200 lit./s will be much
lower than the minimwn monthly discharge of the Kikuletwa river even after the Project is
implemented.  Thus, it is deemed that no problem would occur in these areas after water
abstraction from the Kikuletwa river for the Project Area.

4.7.6 Return Flow

The gross irrigalion waler requirement consists of evapotianspiration (ET), percolation
(P), and overall irrigation efficiency (1E). ET is consumed by crops and P and IE are supplicd
(o groundwater.  According to the measurement results for paddy at the pilot farm of KADP,
the ratio of ET to (ET + P) would be about 60% on an average, and the overall irrigation
efficiency is 69% for paddy. With these figures, the actual water consumption by paddy is
calcutated to be about 40% of the supplied water amount, and the remaining 60% would be
supplicd to groundwater and finally to the Nyumba Ya Mungu rescrvoir located dowastream.

Regarding the required time for the percolation water (o reach the Nyumba Ya Mungu
reservoir as the time lag between inflow and outflow and the outflow amount, a water balance
study of the aquifer was conducted, setting a model of vertical soil colunn of unil area cross-
scction, which consists of upper an unsaturated zone, alower unsaturated zone, and a saturated
zone in descending order from the ground surface. Decp percolation from the upper
unsatucated zone to the lower unsaturated zone takes place when the moisture contents in the
upper unsaturated zone exceeds the field capacity of the soil. Based on the imigation
requirement, rainfall, evapotranspiration estimated in the Project, it is simulated that the soil
moisture content reaches the field capacity and the decp percalation takes place 13 days after the
irrigation starts, assuming that the initial soil moisture content before irrigation is 20% and the
field capacity 30%.

The outflow amount of excess water from the upper unsaturated zone to the lower
unsaturated zonc decreases exponentially from time to fime. Based on the daily hydrograph at
IDC6, where the flow comes mwostly from the Miwaleni spring through the aquifer and it is
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deemed to represent the outflow pattern from the aquifer in the Study Arca, the decreasing
factor of discharge was determined.  For single seepage, the time that water takes to leave 90%
of the aguifer is estimated to be some 40 days.  Next, an analysis was conducted for the period
of onc year based on the proposcd irrigation schedule proposed for the Project.  Based on the
analysis resulls, the duration between the date on which decp percolation reaches a certain
amount and the date on which the cumulative amount reaches that amount is estimated to be also
arowind 30 to 40 days.  Thus, the estumated time lag between inflow and outflow is some 40
days at the maximum,

4.7.7 Effect on the Nyumba Ya Mungu Reservoir

Based on observed records in the period from 1987 to 1996, the cffect of water
abstraction from the Kikuletwa river on the Nyomba Yo Mungu reservoir was examined taking
into consideration the inflow of the Kikuletwa and Ruvu rivers, the owtflow from the reservoir,
salient features of the reservoir, evaporation from the reservoir, return flow effect, and so on.

The result shows that the water abstraction for the Study Area would never obstruct the
dam operation because the simulated water storage in the reservoir is abways larger than the
mininum volume, which corresponds to the minimum water level for the dam operation under
the condition of a 14 m's outflow from the reservoir.  Then, a maximum 26 m'/s oulflow
{rom the reservoir could be wtilised for power gencration throughout the year while sustaining
water abstraction for the Study Arca with the aforementioned discharge.  The reservoir
operation results with the Project are given in Figure 4.7, which also indicates the results of
waler balance study for the cases of 1) outllow from the reservoir: 14 m'/s, and 2) maximum
water release from the reservoir without water abstraction for the Project.  The result indicates
that a maximum 28 m'/s outflow could be released from the reservoir.

A comparison was made between the “with abstraction” and “without abstraction™ cases
as explained above.  The result shows that there is only a small difference between them,
The annual mean inflow (o the reservoir will be decreased by 2 m'/s in total.

4.7.8 Water Source Facilities

The water supply facilities consist of headworks and a diversion channel to lead irrigation
water from the Kikukeiwa river to the New LExtension Area and the Existing Lower Moshi
Project Area, and finally into the Rau river for conservation of the downstream eco-system. A
comparative study was executed for the weir lype, canal lining type, locations of diversion weir
site and diversion chanuel route, and diversion weir height, from technical and economic
viewpoints  The results are explained below.

(1) Headworks

A comparative study was conducted for five alternatives on focation of diversion weir
site, diversion channel route and diversion weir height.  As a resull, Alternative-C was
sclected from technical and economic viewpoints.  The selected location of the headworks is
approximately 4 km downstream of the existing TANESCO power station. The average
gradient of the Kikuletwa river at the headworks site is 1/30, and the riverbed clevation is EL.
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780.0 m.  The abutment at the site is characterised by a steep slope almost vertical or with a
gradientof 1:0.3to 1: 0.2, In paticular, the right side abuiment is very steep.  The site is
composed of wil breccia, and bedrock and basement rocks are found to be hard.  The

Kikuletwa headworks are broadly divided into 2 components, namely a diversion weir and an
intake structure.

The concrete gravity type wis adopted considering workability, diversion work during
the construction period, and topography of the proposed site.  the non-gated type spillway
with roller bucket type stilling basin was applied taking into account the topographic and
geological conditions of the site.  As foundation treatments against cracksfscams and
permeability,  consolidation grout and curtain grout will be required for the foundation rock.
The intake structore consists of intake gates, a connecting channel to the diversion channel and a
measutring device at the end portion of the structure.

The principal features of the headworks are sununarised below:

Principaal Featlurcs of Headworks

{a} Diversion woir (b} Intake structure
- Design tlood 1234 mds(I00-yo. probability)  -Type 1 Gravity intake
- Type : Concreie gravily - Operation : Manual operation
- Height ;28 m - Intake Water Level  : EEL.813.9m
- Length 72 m - Nos of intake gate : 2nos.
- Crest elevation cEL.8170m - Dimension of gate 3.0 mhigh
- Stiling basin : Ski jump type 2.3 muwide

(2) Diversion Channel

The topographic and geological conditions of the diversion channel routes are broadly
classified into two portions.  The upstream portion of the channel (highland area) with a length
of 12 ki, passes through a gently sloped tableland with clevation from EL. 840.0 m to
EL. 760.0 m. This portion is composed of wff breccia which s gencrally hard.
Unconsolidated deposits and alluvium soils are obscrved on the route, however, they are
extremely thin with a maximum depth of less than 1 m. The downstream portion of the
channel (lowland area) with clevation from EL. 755.0 m to EL. 740.0 m s about 12 km long.
The route is fully covered with hard alluvium deposits followed by gravel /sand layer.

As for lining, it was decided to employ shoterete lining for the channel portion mn the
hightand area and precast conciete block lining for that in the lowland arca, to reduce the
channel scction and maintenance cost during operation.  The water level of the channel is
principatly lower than (he original ground level to prevent illegal water tapping by inhabitants,
especially on the route in the lowland area.  Further, an inspection road is o be provided for
casy operation and maintenance of the diversion channel.  The major refated structures of the
diversion channel are the Longoi river siphon, Kikafu river siphon, Weruweru river agqueduct,
road crossing structurcs, railway crossing structure, drop and chute, bifurcation, cross drains,
footpath bridge, wasteway and end structures, and bridges.
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The principal features of the diversion channel are summarised below:

Principal Features of Diversion Channel

Design discharge : Q=9.0mYs
Total length ¢ 245 km
Concicte  lining : Shoterete Tining in highland arca

Precast concrete block Haing in lowland arca
Canal section : Trapezoidal
width =190 - 200 m
height = 1.90 - 260 m

Longiiedioal grelicnt ¢ 11,000 - 172,000
Design Bow velocily : less than 1.50 m/s
Related structures ;93 nos,

4.8 Rural Infrastruclure Development Plan
4.8.1 Basic Approach
(1) General

The rural infrastructure planned in the Project Area is aimed at improving the social
environment and stabilising agriculture. {1 is important that the rural infrastructure be
maintained directly by villagers, the prime users, who are aware that the system belongs to their
community and that it is necessary to preserve il for sustainable and effective use.  Therefore,

consideration shall be given to an casily operational and maintainable system in formulating the
rurat development plan.

This rueal infrastructure development plan is formulated mainly based on the results of
ficld investigation, study of data and information collected from the agencics concerned, which
are mentioned in Section 3.10, and applying the following basic approach:

{a) Maximum use of the existing facilities.

(b) Appropriate size and potential usage in the future.

(c) Application of the same criteria adopted in the Existing Lower Moshi Project Area.
(d) Simple structures for casy operation and maintenance by villagers.

(¢} Coincidence with respective development plans at village, district, regional and central
levels, il any.

(1) Reflection of opinions, suggestion and wishes of villagers within the framework of the
agreed Scope of Work.

(2) Rural Road Nelwark

Rural road development aims at siooth carriage of agricultural products and inputs, and
improvement of living conditions of the rural people. In order to attain this aim, the proposed
inspection road along the diversion channel will be furnished with functions of a rural road and
regarded as a main road for the Project Arca as same as the trunk road and the existing main
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farm roads.  Conscquently, the existing village roads connected to these main rouds will be
improved as village linking roads, and incorporated into the planned road system. In this
Project, new village roads will not be constructed and developed, and only the existing viltage
roads will be improved and repaired.

(3) Domestic Water Supply

‘The development plan, which is formulated for the purpose of improving domestic

water supply and providing a multi-purpose canal with water facilitics for domestic and
livestock uses, is based on the basic approaches described betow.

(@)

(b)

()

(d)

The water Tacilities for domestic and livestock uses should be developed according to
the number of users and livestock in the future.

The water facilities for domestic and livestock uses should be constructed with materials
available near the site to reduce cost; such materials are to be sclected taking mto
consideration operation and maintenance in the future.

The water facilities for domestic and livestock uses are designed to be simple structure,
which can be maintained by villagers themselves.

The water {acilitics for domestic and livestock uses in the new diversion channel arc
designed taking into consideration safety and convenience factors related to the channel
depth.

4.8.2 Rural Road Network Plan

(H
(a)

(b)

General

Criteria of sclection

The proposed village linking roads are selected based on the following criteria:

- Village roads with heavy traffic for passage and transportation of agriculiural products
and inputs.

- Village roads being in bad conditions in the rainy scason and having potential for good
access to the main roads through improvement.

- Viflage roads with heavy traffic running through centres of villages and having a role
as main roads.

- Village roads connected to schools and hospitals and playing an important role Tor
social life.

Design of village linking roads
The existing village roads will be improved as village linking roads based on the

following basic design concepl:

- Application of the same criteria adopted in the Existing Lower Moshi Project.

- Maximum use of existing village reads as village linking roads.

- Provision of refated structures such as drain, cross culvert and side drain, and/or
protection works such as slope protection, if nceded.
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(2) ixisting Lower Moshi Project Area

The resulis of inventory survey show that the cxisting road system in this arca ¢an
sufficicntly satis{y the said criteria, but rehabilitation and improvement of roads is required.
The rehabilitation and enhancement works for the existing road system are discussed as works
tor farm roads along the irrigation and drainage canals in ANNEX-K, and thus no such works
arc constdered within the rural development works in this Study.

3) New Extension Area and Expanded Awa

In the New Extension Area, the existing road network is composed of a few village
roads which are in very poor condition and are passable only for several months during the dry
season. Theretore, road networks composed of new {arm roads and village roads should be
planned using the same criteria as those for the Existing Lower Moshi Project Arca. The
existing village roads will be improved as linking roads 1o conncet the villages and the farm
roads to realize smooth baffic. But some village roads will be developed as farm roads
according to the irrigation and drainage canal system plan.

In accordance with the development concept, the total length of village roads connected
to the proposed main roads is about 1.0 km and these village roads will be rehabilitated and
imiproved in the New Extension Arca.  The same criteria as mentioned above will be applied
for the road works to be cxecuted in the Expanded Arca, and 0.7 km of roads in the Kaloleni
arca and 3.1 km in the Mandaka area wil be rehabilitated and improved. In addition, 2 simple
bridges will be built over the Rau and Njoro rivers (o conncect the Existing Lower Moshi Area
with Moshi city.

The works will consist mainly of reshaping of the road surface. The location and
length of road works are shown in Table 4.8.

) Proposcd Diversion Channel Route Area

From the viewpoint of road network in this area, the absence of village roads reaching
directly the town and/or parent roads such as trunk roads constitutes a great inconvenience for
villagers.  ‘Therefore, the inspection road proposed along Ihe diversion channel is considered

to be a main road in the area, and village roads will be linked to the inspection road for
cstablishment of the road network.

The proposed diversion channel will cross about 30 existing village roads in total. In
line with the development concept mentioned above, 10 village linking roads will be
rehabilitated and improved as village linking roads including related structures. The range of
rehabibitation and improvement will vary from 400 m to 1,000 mon both the right and left sides
of the channel. Rehabilitation and improvement of village roads connected with the proposed
diverston channel will be executed using the same criteria as those for other areas and cover a
total lengih of 4.9 km.  'the location and length of road works are shown in Table 4.8.

4.8.3 Demestic Water Supply Plan
(1) General
As mentioned in Section 3.10, a public water supply system is available only in the
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Existing Lower Moshi Project Arca, but its coverage rate is low.  All other areas are supplicd
with domestic water from shallew wells, springs, and rivers.  Thus, the quality of life in these
areas is still very poor and urgent measures ar¢ necessary to improve the living standards and
sanitation condition.  On the other hand, as can be observed in the Existing Lower Moshi
Project Area, the irvigation canals play the role of not only irdgation water supply but also
domestic water supply for such purposes as cooking, bathing, washing, and livestock drinking,
From these findings, itis deemed indispensable that water tapping facilities like washing steps
shall be provided as important domestic water supply facilitics in the New Extension Arca, the
Expanded Area, and also the Proposed Diversion Channel Rowte Area.

Due to insuflicient number of public water supply facilitics, villagers in and around the
Project Area are depending on irrigation water and the Rau river water . For the convenicnce of
villagers, a total of 12 places equipped with washing steps will be provided in the Existing
Lower Moshi Project Area,  According of CHAWAMPU’s By-Law, washing steps can only
be used for drawing water and any olher vse is prohibited. However, villagers are using the
irrigation water for washing body, clothes, vegelables, not only on the washing skeps provided
for that purpose but al any other places of convenience, namely near houses. In addition, cattle
and other animals can drink water at any places. e to the aforementioned reasons, irrigation
water is contaminated and contains very high values of BOD as mentioned in Sub-scction 3.3.4.

(2) Selection Criteria

The proposed water facilities for domestic and livestock uses are sclecied based on the
following criteria.

(a) Water facilitics for domestic use

- The water facilitics for domestic use are 1o be provided near the communities.

- The water facilitics for domestic use arc o be planned near road crossings with many
pedestrians.

- The water facilities for domestic use are to be located near the villages which have no
other walter sources.

- The water facilitics for domestic use are o be located at a maximum distance of 2 km
from villages (2 km is adopted as the maximum school distance for children in some
standards).

(b) Water facilities for livestock use

- The livestock troughs are to be located depending on the number of livestock using
the arca, difficulty of access, and proximity of agricultural lands.

- The livestock troughs are to be located near the communities and/or the road crossings
with many pedestrians.

3) Estimate of Population and Number of Livestock in Year 2015

The water demands of villager and the number of livestock in the Project Arca are
estimated based on the Water Development Plan in Moshi District and the population census in
1988. Details of the estimates are shown in Table 4.9.  In the table, the livestock number in
the Proposed Diversion Channel Route Area is computed from the population census (aken
between 1978 and 1988, but that in the other three areas is based on the information from
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RALDO. The ratio of canal users in the Existing Lower Moshi Project Arca is determined
based the resulis of verbal enquiries.  For the other three areas, the estimate is based on (he
ratio of users of springs, rivers and other water sources. :

(4) Water Facilitics for Domestic Use

Water facilities equipped with places for domestic use will be provided along the
diversion channe! and irrigation canals near communitics. The structures of these [acilities will
consist of an inlet, a suction pit with hand pump, and a washing place. The number of
facilities proposed to be installed in the respective arcas is as follows:

(a) Existing Lower Moshi Project Arca 1 24 places
(b) Now Extension Arca ;25 places

(c)} Expanded Area

- Kaloleni ;3 places

- Mandaka Mnouo ;5 places

(d) Proposed Diversion Channel Route Area @ 10 places
Total 1 67 places

(5) Water faciities {or livestock use

Facilities equipped with livestock troughs will be provided along the diversion channel
and irrigation canals depending on the number of livestock using the area, difficulty of access,
and proxumity of agriculiveal land.  The structures of there facilitics will consist of an inlet, a
suction with hand pump, and a drinking manger of 30 m long. The number of facilitics
proposed to be provided in the respective areas is as follows:

{a) Existing Lower Moshi Project Arca ;4 places

(b) New Extension Area : 6 places
(c) Expanded Arca

- Kaloleni ;3 places

- Mandaka Mnono 1 2 places

(d) Proposed Diversion Channel Route Area @ § places

Total 1 20 places
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