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ABSTRACT

This report presenis the findings of two experts appointed
under the Technical Assistance sector of the United Wations
Development Prcgramm@vto provide asgistance in water development
planning and soils aspects of irrigation development in Tanzania.
The experis, who were appointed by the Food and hgriculture
Organization of the United Nations, the executing agency, served
in Tanzania from July 1963 %o the end of December 1968, and from
May 1964 %o April 1968,

After short periods of mervice in other technical offices
of the Government, the two experis joined the Investigation and
Plamning Unit of the Ministry of Lands, Settlement and Irrigation
Development. Much of their time was spent in visiting irrigation
schemes throughout the country, and the body of this volume is
based on the reports writiten by the experts on these schemes at
the request of the (overnment.

The report siresses the desirsbility of stage-by-stage
development suited to the particular requirements of the area
concerned; and emphasized that, &3 in the case of Ismani Valley,
basic needsysuch as the §hpply of water for drinking and for
cattle, must be fulfilled before embarking om irrigation schemes,
The need for skilled manpower, with practical rather than academic
training, snd the importance of management and orgenization in
irrigation schemes, are also brought ocut. Detailed practical
recommendations are given for each of the nine schemes discusseds
Bihawana Mission, Kilangali, Amani, Kigoma, Ismani Valley,

Mwakdi jembe, Idowa, Pwags, and Stieglers CGorge. In addition io
other technical appendices, the wreport contains & summary of .
reporte om irrigation development written for the Government of
Tanzania since 1956, by consulitants, missions, FAO and other
organizations.
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ChapterAI

IRTROTUCTION

1. Government Request and Appointment of Bxperts

This report is an account of two assignments under the Technical Asglistance Sector
of.the United Nations Development Programme,; resulting from requests by the Government
of Tanzania for assistance in water -development planning and in soils aspects of
irrigation developments Owing to the closely overlapping nature of these assignments,

thi findings and recommendations of the two experts appointed are presented.im a single
Voiume,

In accordance with the Government of Tanzania's request, the Food and Agriculture
Organization of the United Wations appointed Mr. C.J. Huy an irrigation planning
engineer; to the post of adviser on water development planning, and Mr. D.R. Harris,

a solls irrigation speclalist, to the post of adviser om soils aspects of irrigation
development. Mr. Hu served in Tanzania from 1 July 1963 to 28 December 1968, and
Mr. Harris from 3 May 1964 %o 14 April 1968,

20 -Terms of Reference

The terms of reference for MHr. Hu were as follows:

i, To advise and assist the Ministry of Agriculture in Irrigation Development.

ii. To organize the collection of the basic data necessary for the economic
appraisal of projects being planned or developed.

i1iis To undertake general appraisals of irrigation schemes.
¥r. Harris®! terms of reference were:

i To conduct detailed soil surveys of areas under consideration for irrigation
and to provide land use classification for potential settlement projects.

.1, To investigate,as required,seepage and salinity and other problems arising
from irrigation development, and to provide advice on measureiy for avoldance or correction.

ills To investigate the water requirements of crops.

ive ‘To train local technicians in soil survey and soil analytical work.

3. Summary of Assignments

On Mr. Bu's arrival in Tanzania or 1 July 1963, he was attached to the Ministry
of Agriculture, where he served im am advisory capacity until May 1964, when he was
transferred to the Minisiry of Lands, Settlement and Water Development. On 3 May 1964,
Mr. Harris arrived at Dar-es-Salaam, and was stationed at the Water Development Division
Project Planning Station, Ubungo, seven miles from Dar-es-Salaam. While at Ubungo,
Hr, Harris was engaged in reporting on existing and proposed irrigation schemes.
During this period,assistance was also given in the, desigyg and equipping lof the new
Soils Laboratory, Ubungo.



On 21 September 1964, Mr. Harris joined Mr. Hu at the headquarters of the Water
Development and Irrigation Division in Dar-es-Salaam. Many joint investigations were
carried out and several reports were written on irrigation schemes at the request of the
Ministry. Chapiters 4 to 13 of this volume are based on these reports. The experts were
assisted in many of these studies by another FAO expert on a Technical Assistance assignment)
Mr. ©.A. Sabry, Rural Institutions Officer.

In December of the same year, the experts joined the newly formed Investigation and
Planning Division of the Ministry of lands, Settlement and Water Development and collaborated
with its staff for the remainder of their assignments. The functions of this Division are:

i. To indicate and organize programmes of research and data collection, either
directly or in conjunction with existing research organizations or external Technical
Assistance projects.

ii. To identify, from research findings, the most fruitful areas for development
effort.

iii. From this, to formulate development programmes.

iv. To prepare feagibility studies and assess the relative rates of return (in terms
of cost-benefit analysis) of different projects.

v. To prepare submissions for external assistance.

vi. To analyse and evaluate the effectiveness of existing projects, in terms of
their economic and social resultis, so that the lessons of current experience are reflected
in the formulation of programmes and policies for the future.

vii. To translate policy objectives into realistic, phased development programmes.

viii. To watch the progress of these programmes, and prepare reports on the problems
of implementation.

ix. To maintain liaigon with Devplan and Treasury on all problems of forward
planning, implementation and control.

X. To provide general economic advice on the Ministry's work.
During their assignments, the experis also gave advice on the routine work of the

office and participated in a working party for setting up an irrigation policy for the
second Five-Year Plan.

4. Acknowl edgements

FAO is greatly indebted to the many individuals who collaborated with the experts
during their assignments, and who offered helpful advice and assistance, and especially
to the Honourable Minister for Agriculture, to the Honourable Minister for Lands,
Settlement and Water Development, to the staff of both Ministries, in particular their
Principal Secretaries, to the Director of the Water Development Division, and to the
staff of the Investigation and Planning Division to which the experts were seconded.



Chapter 2

CONCLUSIONS AND RECOMMENDATIONS

1  Prospects and Priorities for Irrigation Development

Investigation of the irrigated and potentially irrigaeble land in Tenzania indicated
that there is abundant land suitable for irrigated agriculture, provided the necessary
infrastructure is made available,

The problems of salinity and alkalinity are not widespread, and can be avoided by
careful selection of the areas to be developed and by provision of drainage systems.

For the immediate future irrigation development should be concenirated on areas
suited to the production of rice, using supplementary gravity irrigation, and on the
limited development of areas for the production of high value orops, such as sugar and
vegetables,

Development should be based on pilot areas, in which a simple farming system, using
well-tried crops familiar to the people of the area, is tested and demonsitrated.
Development should alwaeys take account of local requirements and local farming practicesol/

"Village Irrigation Schemes"; usually based on an existing irrigated area, should be
developed wherever the local population show a desire to participate in such schemes.

Irrigation development should only be undertaken when other basic needas of the area
concerned have been met. In the case of the Ismani Valley (see Chapters 8 and 9), the
domestic water supply should be made adegquate for the needs of the population and their
cattle before any further development ism attempted.

2. Financial Policy

It is essential that irrigation schemes should be financially viable. All such
development projects have a number of general objectives, with greater emphasis on a
specific objective, according to the particular circumstances. Normal objectives are
to obtain the highest benefit from natural resources, the highest productiviiy per unit
of land area, and the greatest financial return. In Tanzania, where natural resources
are plentiful and there are relatively large areas of land available, the chief aim
should be to maximize financlal return on investment.

In the interests of sound financial planning, investments in irrigation schemes
should be handled by a special body, such as a water resources council. Within this
body, responsibility should be centralized, and supervision should be mainteined over the
financial management of the schemes. A revolving fund could eventually be set up, when
a sufficient number of schemes is involved; for the present, however, the essential
requirement is to maintain a realistic estimate of the total funds aveilsble for such
schemes, ag a basis for planning.

1/ This point is well illustrated in the final report of the Special Fund Project "Survey
and Plan for Irrigation Development in the Pangani and Wami River Bamins": see also
Appendix 1 below, Summary of Reports on Irrigation Development in Tanzania.



3o The Weed for Skilled Manvower

The requirement Ffor skilled menpower for lrrigation development in Tanzania is
congiderable, Experienced, trained men are needed not only for irrigation engineering
and for the solls and agronomic agspects of the schemes, but for management. Al the
same time, there is a lack of trained men %o £ill lower and middle-ranking posts,such
as that of foreman or engineer’s assistant, There 18 a need too for trained soil
surveyors of graduate level to head soil survey teams,

The Water Development and Irrigation Division is endeavouring to overcome these
deficiencies through training programmes. Mive students are at present situdying for
the B.Sc. Barth Sciences degree at Uppsala, Sweden, and they will help $o £ill the gap.
But larger—scale training programmes at all levels are needsd., In future training
programm@spit is recommended that the following points ;be considered§

i. Training should never neglect the practical aspects of the work which
future trained technicians will have to perform., College and office training should
always be supplemented by practical work in the field.

ii, The training programme should be designed $o keep pace with planned develop-
ment, so that the trainees can be employed usefully as soon as thelr training is com-
pleted and so that adequate numbers of trained men are avallable in time for each
planned development phase.

1ii. BEvery effort should be made to ensure that trainees, once trained, continue
to work inm national irrigation development schemes., The remuneration for the work ang
prospects for promotion should be sufficient to encourage them to remain. Training
involves a considerable investment which will be lost if the pay and conditions of
work are poor, and the trained men leave to find work elsewhere,

4o Exdisting Trrigation Schemes

The expert visited and reported on a larges number of irrigation schemes which had
been built by Governmment over the last fifteen years.

Table 1 shows a list of such schemes, and indicates the amount of work %o be done
and the problems that will have %o be overcoms if these and similar schemes are to
become productive.

In only a few cases are there soil limiting factors. Kalimawe and Faururu are
the only sites in Table 1 where the expert considers the soils to be unsuitable for
irrigation. In each case, the solls are highly saline/alkaline with the added com=
plicationtof a high saline water table under much of the Kalimawe area)and shallow
soils at Naururu.

In the past the selection of the areas to be developed was probably influenced
by the presence of traditiomal irrigation and the ease with which water could be
supplied at command level, Often very little was done in the way of soil investigation
during the planning and construction of these schemes, but as the local irrigators
were usually good Judges of soilythis lack of investigation did not affect the outcome
much; but once the increased water supply was misused and wasted,the problems of
drainage and risk of salinity build-up became apparent in many places.

In Table 1,41 can be seen that almost every scheme is lacking in management,
It carmot be siressed too strongly how imporiant management and discipline are going
to be in the future development of irrigation in the country.
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Table 1

IRRIGATION SCHEMES

Hame of
Irrigation
Scheme

Distriot

Hater Supply

Cost
to | Improvement
date costs

Cost/
Acre

Remarkse Acreags

1. TKOWA Dodoma

2. MLALT

Horogoro

3. KALENGA Iringe

4. EISIVWANT Pare

5, KITIVO Lushoto

6. ETLANGAII Kilosa

Te HIOLO T Eiloss

8, HIOLO IT  Kilosa

Gravity below Dam
from Mlali R.

Gravity

Gravity from L., Ruzhs

Gravity from Kisiwani R.

Gravity from Umba R.

Gravity from Miyombo R.

Gravity from HMwega R.

Gravity from. Hwega H.

She T, Sh. T, Sh, T,

157 575 20 0CO 133

706 300 17 500 100

400 000 540 000 900

82 820 100 000 200

338 900 400 0QO 400

Hoh. 600 000

- 1 000 000 1 000

- 600 000 600

Built by W.D. and I.D. in 1957,
never properly utilised. Area
of good soil limited to 150 acres.

150

Bullt by W.D. and I.D. in *50s,
Limited water. Drainage and
management neaded,

175

Built by W.D. and I.D. in 1960,
Area limited %o 600 acres.
Drainage, flood protection and
management needed.

600

Buil% by ¥.D. and I.D. Weir only. 500
Limited dry meason flow.

HMenagement and distribution

system needed.

Built by ¥.D. and I.D. in 1960. 1 000
Distribution systemn and
management needed.

Built by Agrioc. in 1948,
Headworks, distzibution sysiem,
flood control and management
needsd,.

1000 +

Hsadworks, river stabilization, 1 000
distribution systen and
management needed.

Headworks, distribution system
and management nesded.




Table 1 (continued)

Wame of Cos%t
. Irrigation District Water Supply to Improvement Cost/ Remarks Acreage
Schene date costs Acre
Sh., T, She T, Sh. T,
9. NAURURD Same Gravity from Pangani R. - 2 400 000 & 000 Pumping and headworks, 400
distribution system, storags,
flood control, drainage and
management needed.

10, GONJA Same Gravity from Itemera R. - 3980 000 5 400_]_./ Drainage and distribution 700
system, storage end management
needed.

11. NYANZWA Iringa CGravity from Itemera R. - T20 000 2 400 Headworks,; distribution. 360

12. URD CHIFI Hoshi  (raviity from Bau Swamps H.ho 600 000 600 Built by WeD. and I.D. in 1955. 1 000
Field layout, flood control,
land consolidation and
management needed.

13 HANGOLA’ Mbulu  Gravity from Gordon RH. H.A. 700 000 700  FHew weir, main ocanal, distribu- 1 00O
tion system and management needed.

14, HMANG'ONYL Singids f&ianje Mungea Dam 346 200 200 000 300 Built by W.D. and I.D. in 1957. 1 00O
Abandoned: requires rehabilitation.
Hanagement needed.

15. UTENGULE Hbeya CGravity from Kbalizi R. 141 150 400 000 400 Land consclidation, distributiom 1 000

’ system and management needed.

16, KALIMAYE Same Gravity from Dam 1 134 920 280 000 700 Built by W.D. and I.D. in 1958, 400
Drainage, distribution system and
menagement needed.

17. MOMBO Lughoto Gravity from Mombo R. - 600 000 1 500 Under comstruction by W.D. and I.D.
Management needed. 400

TOTAL Shse 3 307 865 13 257 500 1 140 - per acre average price TOTAL 11 625

1/ Combined with Hydroelsotric generation.




5. Future Soils Surveys for Irrigation Develcpment

The soil land clagsificatlion system established by the Soil Conservation Service
of the U.S5. Department of Agriculture snd the Irrigation Land Classification of the
U.S. Department of the Interior, Bureau of Reclamation,should be followed when
‘evaluating land for irrigation development.



Chabpter 3

THE BACKCGROUND T0 IRRIGATION DEVELOFMENT

Lo Climatic Condltions

1.1 Rainfall distribution

Acvording to the mean annual rainfall map, based on all data up %o 1965 and
published by the Covernment in 1966, mean annual rainfall by area in Tanzania is as
phown in Table 2.

Table 2. HMEAN ANNUAL RATINFALL BY ARFA

Percentage of

Rainfall (mm) Square Miles total area
Over 2 600 196 0,06
2 200 « 2 600 331 0,10
1 800 = 2 200 1 950 0.57
1 400 - 1 800 5 044 1,50
1 Q00 = 1 400 60 893 17,80

800 - 1 000 155 976 4570

600 «  B00 59 660 17,40

400 = 600 49 500 14.60

200 - 400 T 600 2027

TOTAL 341 150 100,00

1.2 The need for irrigation as releted 1o mean annuval rainfall

Areas with over 1 800 mm mean anmual rainfall could be roughly said not %o
need any irrigation for the growith of crops. The total area of this category is only
2 477 square miles or only 0.73 percent of the total avea of the couniry, and is mainly
high mountain slopes.

The areas between 1 400 mm and 1 800 are mostly located om Lake Victoria, in the
Tilembero Valley and in the Kilimanjaro and Pare mountains, The total area is 5 044
square miles or 1.5 percent of the total ares of the country., Even in this area,there
is some drought due to the errgtic nature of the rainfall, The major portion of
cultivable land falls in the categories between 1 000 = 1 400, 800 « 1 000, 600 = 800
and 400 = 600 millimetres, which represent “about 17.8, 45,7, 17.4 and 15.6 percent
respectively as shown in the above table, -



The area between 1 000 - 1 400 mm of mean rainfall can be cultlivated with natural
rainfall, but without irrigation) periodioc droughts are unavoldsble,

The bulk of the cultivable land falls within the limits from 600 — 1000 of mean
rainfall. Dry-land culdivation in these areas generally involves some risk, and ‘
frequept droughts of varying severity can be expected. Under traditional low-cosh
production, the effects of such droughts arve accepled as part of the peasant's lokb.
But if he is %0 increase hism capital at risk,by loans for fertilizer, imprdved seed,
equipment etc., the effects of drought may be financially crippling.

1.3 Seasonal rainfall distribution

Dry-land crop production is limided %o part of the year over most of Tanzania.
Although the actual rainfall pattern varies guite considerably throughout the country,
the general rainfall pattern is as follows.

During Decenmber, there is in gemeral a short rainy period, followed by & short dxy
period in Februaryj March. April, May is the season of heavy rainms. A long dry period
occurs during the months June to November. In very general terms, therefore, the
period December-June is the planting period. Lultivators usually plant in December
when the first rein comes, and harvest in June or July. But the rainfall iz inconsige
tent. It varies from place to place and from year %o year. All the harvests have o
depend on the weather. For inmstance,in the Pare Distriot, on average sbout once in
five years the rains fail 4o come in time and s drought year resulis. Irrigation
is fhus not only able, o put an appreclisble amount of additional land into productive
use but also sliminates the adverse effects of drought in areas of rainfed cultivation.

2¢ Early Irrigation in Tanzanis

Irrigation has been prdcticed in Tanzania as far back as history can trace.
The now defunct,elaborate canal system on the lower slopes of Oldonyo Longail in
Masailand was built by the agriculitural Sonjo tribe during pre-Furopean days. The
irrigation system practised om the slopes of Kilimanjaro dates back also 4o pre=
Buropean days im this country. The Wambunga system of rice cultivation im the
Kilombero Valley is as old as the #tribe itself, Other rotable irrigation systems have
been developed in the Usambaras, Pares, Sukumaland and Tukuyu.

In the lower river basins, people have pracitised flood plain cultivation by flood

irrigation since time immemorial, motably im ths Lower Ruflji, Lower Buwu and Central
Wami areas,.

3o  Government Participation im Irrigation Development

3ol Early schemes

Recently, about 1955, the former divieion of Water Development,was expanded
to include irrigation under what was then the Ministry of Agriculture. This was the
gtart of Government participation in irrigetion development., During the period that
the Water Development and Irrigation Division (W.D.I.D.) was attached to the Ministry
of Agriculture,quite a few irrigation schemes were constructeds Kalenga, Nlali, Kifivo,
Tkowas, Kalimawe, Utengule and Uru Chini are examples. They were built with the notion
that irrigation schemes could be properly managed by local authorities or reglomal
agricultural officers who had little or no knowledge of irrigated cultivation. The
reasons for the failure of these schemes are multiple. First, bhere was no coordination
between the implementing and menaging agencies. The schemes, once lmplemented, were
put into the hands of people without any experience in irrigation. Second, the
initistive was always from the farmers themselves. Third, there was no planned
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organization. No rules were laid down for settlers, Fourth, there was mo UGovernment
agent responsible for overall development, Ninox reasons were: poor engineering, silt
problems, failure to provide for a disiribution syst@mmfand lack of proper soil
investigation.

3.2 Reorgenization of respongibility for irrieation development

In April 1964, following a Government reorganiszation, the W.D.I.D. was
transferred to the Minisiry of Lands, Settlement and Water Development, and was charged
with unified responsidbility for irrigation development, W.D.I.D.y aware of the failure
of most previous schemes, was very caubtious about implementing new schemes. In the
period from April 1964 to the end of 1968,two main steps were taken, which are described
below

7

303 Reorganization of Mbarali irrigation scheme

This scheme had been rum for four years (1960/64) by the Tanganyika Agri-
culture Cooperative with little success. In April 1964, W.D.I.D. took over the scheme
and reorganiged it., The scheme is now under the direct control of W.D.I.D. staff,
operating as a CGovermment farmy paddy is the main cropy, and paid lebourers are employed.
The yield of crops has improved conslderably during this period. A yield of 22 bags
of paddy to the acre was obtained in 1966/67. The cultivated area has been constantly
increased from about 500 acres in 1964 t¢ 4 000 acres in December 1968,

304 Mombo irrigation scheme

Mombo scheme was carefully investigated and designed; 200 acres were
constructed during the year 1966/67 and subsequently planted with paddy rice. A yield
of 15 bags of paddy to the acre was harvested during the year 1967/68,

4o Organization

Irrigation development in Tanzania may be organized in any one of the following
wayss

4,1 Government state farm

The Government is owner and carries all responsibility for failure or
successy there is practically no local participation in the farm, except im the context
of the employer-employee relationship, The returns as well as the losses. will all be
directly borne by the treasury. The advantages of state farm management are:

i Centralized management is more easily achleved through the Government and
managerial problems are reduced to the minimum,

i, Improvements in production are more readily attained with central Govern-
ment support.

i1ii, Services and supplies such as seed, fertilizers, mechanization, marketing,
extension'etc., needed by satellite setilements around the state farm,can be supplied
much more efficiently through the state farm.

Hovever, there area ;few problems which should be borne im mind and solved in a
practical way. For instance, the general sccounting and auditing sysiems are based on
adninistration and are mot viable for farm management. MNore flexible procedures and
regulations are needed to meet the daily requirements in the field.
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4.2 Cooperative manasement

The farmers are organized into a cooperative body at thelr own will. They
are free to operate on their holdings, working out their own farming programmes,
Pormulating thelr own markedimg chamnels. They would, therefore,carry slome the fruits
or burdens of success or failure. The returns and losses will all accrue directly to
them and,therefore,wlll have no effect on the treasury.

This is the method most generally adopted for irrigation development throughout
the world. The Government is responsible only for investigationgplamming, design,
cqnstruction,and financing of the scheme, and turns over the running of the scheme to
the cooperative who is responsible for management mnd for repayment of the capital
investment, according to the policy laid dowm by the Governmente

The main problem is the difficulty of organizing cultivators into a proper
cooperative which can be run efficienily. Recently the Uovernment of Tanzania has
devoted its efforts towards social Communal development on a willage basis.

As far as irrigationm schemes are concerned, which reguire strict discipline and
adherence to cultivation schedules, s pre-cooperabive transitional period is deemed
necessary.

4.3 Satellite settlement

The idea of satellite metilement around the mtate farm is logical and sound.
I+ should be applied %o medium and large irrigation schemes. The ultimate pattern of
organization for these satellite settlements should be either cooperative or communale
The participation of the Government during the initial stage is deemed necessary and a
joint management for this period ds required.

However, the management set-up could be different, as most of the help on exXperie=
ments, research, extensions, markebting, credit,and mechanization,etc.) can be obtalned
Prom the nearby state farm., Less managerial staff is therefore needed. The management
would consult with the nearby state farm and would be a kind of sub-station of the
state farm. Consequently, the managerial cost would be cub down to a sirict minimum.

5 Settlement Poliey

The Tive-year development programme for settlement lisits T4 new pilod settlement
schemes, each costing £150 000 for 250 farmers. These schemes have been distributed
over the country, with little regard to the needs and priorities for each reglon.
Cash crops for these schemes were alsc listed with insufficient consideration for the
demand and the economics of their producition.

Additional planming and more assessment should be given to the sebtilement programme,
especially with regard %o

i, Fixing of priorities and numbers of pilet sebtlements for each reglon.

ii, Proper and careful selection of cash crops to be produced on each mcheme,
with due regard %o the economics and the potentialities of production,

1ii. Reconsidering the optimum cepital needed for each schemej and

iv, The number and the selection procedures of the settlers.
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Houging of the schemes should be of the same standard as a normal; farmers house
in Tanzaniae. DBxlernal cepital expenditure on housing should be avoided, and should not
compete with production tools, i.e. tractors or other agricultural eguipment. Settlers
ghould only earn better housing as they inocrease thelr income through work on the
gcheme. Capital expenditure on housing ocould be reduced to g minimum as ample locsal
building materials are available near wmost of the schemes,

Lack of funds proved to be opg of the main setbacks to the execubion of this year's
settlement programme. The cav,sgj should seek other sources in cooveration with the
Treasury., Loans from the Cooperative Bank, especially in the case of cooperative
settlements, would probably make subsitantlal contributions to the programme,

The Cooperative Bank, through iis supervision on expenditure on the loans, would
check constantly on over-expenditure, and on the economicsg of the schemes. Advice
should be in favour of supplying sll financial assistance to the settlement schemes,
even if originating from the Treasury through the Cooperative Bank,

The C.V.8, 18 an advisory board on settlement. Its executive is the Division for
Settlement. Ag settlement schemes will be formed in cooperatives and run on a COMMEI—
cial basisy; a specilal accounting system has to be worked out to clear the demarcation
between public fC&WQS@ and D.8.2/)and privately owned funds (Settlers®)s. It is obvious
that two asccounding systens must be employed:

a. The C.V.H. and the D.3. will operate through the Government accounting system,
and would act a8 an advisory and lending agent to the seltlement schemes, debliting o
thelr accounts the cost of services that have been exbended to the schemes,

b. The settlements will use the cooperative asccounting system and would repay to
the C.V.8. and D.S. the cost of the services that have been extended to them. The
benefits will be credited to each of the setitlers according to his production. It is
very important that each setitler should always kmow his financial position and the
amnount of hisg debt or credlit.

The relationship between the advisory and the lending agent (CoV.S, and D.S.);
and the settlement scheme must be clearly defined along the laws of land tenure, and
the cooperative rules for settlemenis,

The Governmend, in the cass of pilot or other settlement schemes; has been extending
loans and technlcal assistance o the settlers, so that production on these sgchemes will
be organiszed and geared to achleve transformation in agriculdbure. Therefore i+t should
be ensured, through the laws and rules binding the settlers, that transformation in
agricultural production will be achieved and maintained on these schemes until such
time as Government loans are repald.

Plens for most of the pilot settlement schemes have originated and are executed
through the H.@. of the Division of Seittlement. Local requests should be given more
attentlion, and the plamning of the schemes should normally originate from the regions.
Bramples of successful local settlemenis ave numerocus, and if provided with minimum
assiatanc@»might prove more economical than the botally assisted pilot schemses.

This calls for a complete economle and $echnical appraisal for sebilement schemes
which are presently under development. Sipisequently it might be more benefieial for
the country if assistance were extended to local settlements rather them to highly
capitalised pilot schemes,

1/ Commission for Village Settlement
%/ Division of Settlement
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Chapter 4

BIHAWANA MISSION GRAPE IRRIGATION SCHEME

ls -Ceneral

Five years ago, the Roman Catholic Mission at Bihawans fried vine growing inm the
mission-allocated aress It has proved t0 be very successful. The Mission intends to
expand the area. Three wells have been dug on %he left bank of +the Bihawens River to
abstract water; two of them are provided with pumping egquipment. The wells are
connected with collection pipe lineg and, to some extent,provided with filters in the
river beneath the ground level. However, the yields of these pumps are rather low;

2 000 gallons per hour for one, and 1 000 gallons per hour for the other during the

dry seasom. Deducting the waber used for the whole Mission community (about 1 000
gal/hour)gths remainder which could be expected for irrigation purposes is very limited.
Tp t0 the present.only one acre of grapes haos been planteda

Cn 9 June 1964, during e conversabion beitween the Romen Catholic Bishop and
Mr. Shaw, then the Reglonal Water Engineer, the Bishop stated that £15 000, Italien
funds, were available to provide an ;rrigation Bcheme at Bihawana. The Mission asked
WoD. and T.D. %o put forward a Scheme H0 use this money +o the best possible advantage.

2o Water Hegquirements

2.1 Depths of irrigation

The Dodoma District is a dry area with an average rainfall of 20 inches;
the limiting factor for irrigation is the availability of water, as ih¢ water is
precious in the area. The Mission practices orchard lrrigation for the vines, The
waber requirement for ome application im 12 Q00 gal/aca

12 000 1 12 = 053 inch
eo5 T 3,880 53 inches

202 Application

According to Pather Jobn, the Mission applied three applications during the
dry season only. So the total water requirement is:

0.53 inches =z 3 @ 1lo6 inches
The very low application of water is due to very careful and economic application

of water practised by the Mission. The normal application should be based on five
applications with 15 000 gal/ac eache

16 = ?1{’% x «% @ 3¢ 3 inches

3 Beonomics of the Scheme

Average production of grapes at Bihawana at present is 2 000 lbs per acre per
crop or 180 gallons of wine. For iwo crops a year, that is 4 000 1b8 grapes or 1 600
bottles of wine (1 litre capacity).
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4000 = 2/~ - Shs. 8 000/~ grape
1600 x 6f= 9 600/~ wine

i

The planting cost per acre for grapes is estimated at £50 or Shs. 1 OOO/-.

The benefits to be derived by irrigation of crops such as vines are sufficlent to
justify considerable capital expenditure, where the supply of water is extremely limited.

On the other hand,any irrigation enm peasant crops, such as maize,is not economically
recommendable dne to very expemsiwve capiital investment involved,

4o To gog_’:r_aghx

The catchment of the Bihawana river abowve the proposed irrigation area lies to the
west of the Dodoma-Tringa road, about seven miles from Dodoma. The steep granite hilla
rising to 600~T00 feet above the river bed to the north and south are drained by a
series of gullies into the sendy river bed, forming a catchment of eleven square miles.
These hille are covered by low thorn scrub which is used as rough grazing by the local
herdsmen.

On the level sites along the norih bank of the wiver, there are seversl shambag and
cattle bomas. Crops include maize and milled (seed gating birds are a-big pest).

Se Coology

The ares is dominated by the grenite bill on which the mission church is bulld.
The proposed irrigation ares lies paritly on weathered materiel at the foot of the hill
and partly on alluvial maierials from the zlver.

There arve several rock outcrops in the river bed and along the banks, mainly s fine
gritty caliche with some grey and green talc like schist, exposed by well-digging, lying
under the river sand in places.

6, Soils

The soils aslong both banks have been strongly influenced by the alluvial action
of the river in the past., The present bed of the river is full of sand lying on an
undulating strata of clay over rock., There may be other older beds of riverine sand
nearby which could be used for waderground storage if comnected %o the presemt river
course,

Examination of the many pite and wells on the south bank showed that the soil
pattern is very complex and the water tables have a very wide varialbion in depth over
a short horigontsl dlstance.

The area that is used as s vineyard at present is on two smoll types., The firvst
which extends over much of the proposed area ils & sandy clay loam (7.5 YR 5/4 brown)
lying on a silty clay over schist-like material in an advanced stage of decomposiition.
The other soil meen was a sandy clay (10 TR 5/3 4 5/2 brown) forming in situ from the
underlying rock. This could be considered as the exbtreme shallow phase of the first
soil for irrigation purposes., The wines did not show any differences when planted in
the different soils types as they are planted in pits 1 meitre deep, and back-filled
with a made-up soil containing cattle dung.



A profile expoged in one of the pite dug for vipes was exemined.

o

The soll

description is below.

Locations

Topography:
Land Use:

Veogetation:

Surfaces

Depth:
0-13 cm

13-37

37-85

§5~100

100--120

120170

170200

Pit Wo. B/

About 100 yds west of the vineysrd pump house.

Almost lewel., Very light slope o west, 0.2 pevcent.

Dry arable, malze last seaszon,
Fil.

Ploughed, hard clods and plough.smesred lumps.

Reddish browm, (5 YR 4.5/4 dry 1/), sandy loan/sandy clay loam,
slightly hard, fine subangular blocky and single greins. HWHany
small pores and dead roots.

Absorbs water rapidly. Clear boundary fo:

Dark browm, (7.5 YR 4/4 +4/§ dry)s fine sandy clay loam, slightly
hard massive with few fine pores and roots. Absorbs water readlly.
Werging into:

Reddish yellow-browm (7.5 YR 6/6 4 B OTE ﬁ/@ dryY, eilty elay loam,

hard masalve, few roots or pores., Ocoasional fine vertleal cracks,
Absorbs water slowly. Herging into:

Reddish brown, reddish yellow-yell
6/6, 10 TR 5/4 dry), sandy o
many fine pores. Absorbs wa
Tiong, not hard.

rish brown, (5 TR 5/4, T.5 IR
ne &lightly hard, massive with
1lye. Few small dron conere-

[

Ind of plt, sitart of =

A above.

h rusty me

gradig

Sandy clay. Colou
wealk Tine aubangul
Abgorbs water readily.

Watering rock, o
with dark st

Sample Wos.

20 Dcbober 1964.

Bunsell Soil Colouxr Chart
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7» g‘id:cologg
7ol Rainfall

Table 3. RATHFALL AT DODOMA: 19281960

(inches)

January BeTd
February 4277
March £.93
April 2,07
YHay 0,21
June Do 04
July e
Augus¥® -
September »05
October 019
Fovember .78
December 06

Tobal: 280 54

PR ——

Maximum 3,28 inches on 10 January.

Bihawana Mission

{inches)
1961 24
1962 30
1963 23

Average of three years: 206 inches

To2 River flow

No hydrological records regarding flows of this Bihawana River exist.
The Bihawana River is non-perennial, and flow occurs only ten %o twelve times a year

during the rainy seasonj " only one or two floods ocour annually. According to the
Mission:
River Flow during Floods
Duration 6= hours
Meximum depth of flow recorded 4 feet
Average depth of flow 3 feet

Approximate discharge of the xiver during flood

River width average 200 feet
Depth of f£flood water 3 feet
Velooity of water 6 £t/sec

Discharge Q = 200 x 3 x 6 = 3 600 cusecs
Maximom dischargs = 200 = 4 x 8 = 6 400 cusecs



A semple of river sand teken from a point downstream of ithe Ford had 54
percent voids. FPermeability ism,therefore,;high and a figure of 0.45 ft/hr was obtained
in the laboratory.

8o Possibilities of Abgtraction of Water for Trrigation from Bihawana River
{ses Drawine No, 2

8.1 Deep.wall sround waber

This may be the future potential in Dodoms District. But for Bihawana Schenme,
it is not ecomomic to implement desp.wsell ground water where surface water is availsble.

Well polnt pumping and splder irrigation are not suggested due Ho the fact that
the river longitudinal snd cross sectlons ave irregular,

The proposed method of abestraction ils by pipeline collector,with perforation
facing upstrean to collect water. The pipeline should be 9 inches in diameter and
placed with & slope of 500 %o 1 connected with the existing well. The well would act
ag a bank to assure the continuity of pumping.

The pipeline collector should be placed 10 £% to 15 £4 beneath ground sand level
Ca@ccrdiwg to the sand depth of the river) fo sssure maximum collection from the sand
rivers,

The pipelime collector should be connected with four to six filter pipes, placed
along the lower channels of the river. These should be 3, 4, 6 inches in diameter
according to the depth installed.

The Tilter pipeline should be slotted and embedded in gravel or stone to a depth
of 2 £4. The length of fthe filter pipe proposed iz 50 ft.long.

8,2 Sub-ground basin (see Trawing No. 3)

Eztimated wvolume of water availsble. Length of the river between the rock
bar upstrean and second well is about 8 000 f£t.

The width of the send bed of the river is around 200 £t and the depth is 10 £%
average.

8o the total volume of sand dss

8 000 x 200 £ 10 = 16 000 000 £¢3

Agsuming 25 percent of the wolume within this sand reservolr is waters

16 000 000 £ x 25% = 4 000 000 743

Approximately 4 Q00 000 £43 of water om 4 000 000 z 6,2 = 24 800 000 gal.

0f this volume, how wuch would be avatlable for ebsitraction? What is the effective
capacity? This is actually a very inieresting hydraulic problem. Factors to be
investigated include:

{a) TLosses due to immedlate evaporation

(b) Capillary action of water within sands %o bring the water to the surface,
consequently evaporation losses;
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(o) Deep percolation loszes
(a) Beepage losses benmeath the sub-ground barrler;

e ' ™ N
(e) MHoisture-retention capacity of sand which amounits to & to 8 percent of the
volume of mandssg

(f) Bfficlency of the bavrier, and efficlency of the filters.

T4 48 very difficult 4o pssess the pervcentage of effective capacity of the sand
roservolr for the present tinme. Amgwaygt@ﬁ%a%ively we estimate that 30 percent of
waber in the sand reservoirs could e uiilised for irrigation purposes. That is
24 800 000 x 30% = T 440 000 gal,

Estimated irrlgable acreage: assume five applicationms of irrigation of 15 000 gal/ac
annually and interwvals of applicetion,30 days.-

The possible lrrigable acvreage ls:

7 500 000 = 100 scres
75 000

Pumping capaclty to be provided:

00 000 .
o { -
150 ﬁ) = 50 000 gwl/d&y

on 10 hr/&ay basis 5 000 ga&/hr
During the wed season, the sand reservolr is quickly recharged. In order %o
increase the acreage,and 23 a safety Tactor im case of breakdowns,l00 percent additional

capacity should be provided, that is 10 000 gal/hr {i.80, 2 = 5 000 gal/hr pumps )

8.3 Storape tanks

In order to increase the acresge of vines undsr irrigation, storage tanks near
the plantation are necessary. The storags tanks could be at the point of abstraction
8 well as at the plantation. The storage at the point of absiraction is related o
flood storage, which is thought o be less efficlent and exrpsnsive due %o the sandy
nature of the Bihawanas River during floods. PFor the present time)only the storage in
vanke st the plantation is considered.

The storage tanks serve:

e Additional acrsags doring the Ary seasong

Zo Safety againsgtany breagkdown of pumpings

3o Increase the irrigation cespacily by storing the banks duving flood time,

It is assumed that with 50 percent of the waler reguired during the dry season
gtored in the tanlk, screage could be incressed sccordingly, but as storage tanks are
very expensive, low wabler reguirement dala are useds

3 applications x 12 000 gal = 36 000 per acves

50% 18 000 gal

In order to irrigate 50 acres, the nscessary bank capacity is:

18 000 = 50 = 900 000 gal



8.4 Application of irrisation water to vines

In erder to economlse in the amount of water applied do each vine,the adoption
of pot irrigation ds advocalted. The bagie of the pot method i 4o supply xwvi@a%ﬁmﬂ
water to the root zome only. This can be achleved by sinking a olay pipe of sulbable
length and diameter near the vine or betwesn two or thres wvwines so that when the plpe
ig filled with water it wets the subsoil around the roots only and there ig practically
no loss by evaporation or wasteful wetting of soil away from the roots of the plant,

The present rate of water application could be reduced by 2% percent.

Tolume of pipe 3 £ x 75 £5 = 1,32 £t

1632 £13 x 6.25 e 8.25 gal
Assuming a planting of 680 wvwines per acre and an application of 12 000 gal per
acre,each vine should receive m{@g@@ s 1Ta6 gals
O

As 12 000 gal/acr@ is rather low, & figure of 22 gal is more veallstic. The
general opinion at Bilhawans is that "1ittle and often®™ is the best method of irrigating.
Thus two applications of 8,25 gallons each by pot methods may be as good as 22 gallons
applied at one time and result in the saving of 5.% gallons per vine.

9. Construction Method

9,1 Subeground barrier

The proposed consiruction method iz %o place & ciay oarrner across the Bihawana
river.

(a) TLocations few feat downstream from the Hission Well Aj

(b) Direction: normal to river banks

(o) Section of the clay barrier. (Drawing No. 4)

Lyen aimw@ xy one Toot from downsibrean
art from downsbresm sids

X him& the poles So prevent
(Re¥=g wnna@%u<%1oma The poles

,.7

(a) Two lines of poles are dr:
and two feet from upstresm. These
and 1 1/2 £t from upstream side, I
the sand Trom falling in. Dewatbe:
are reinforced,when ﬂ@ceqs&@vy&v g
section ahonld be constructed i

@ . The deepest xiver
tion of %1&% in ibe

R
TER

Porous barrier at B.

The barwrier at B iz for two
a. To angment the discharge
be o slow down walber movement in

with centre %o

L dnches snd length
£ 15 £% below the

The proposed barrier is only dwo st
centre distance of & inches in one line,
gocording to the depth of sand. The dops
sand surface.

b4

Blasting of the rock bar & 000 £t ups £t by 10 £ nean

the road crossinge



20

9.2 Storage tanks

factory within the Hisgion, it will be more economic %o
tanks. )

An there ls a brick
nse bricks for the construction of slorage

%, \?&

The proposed unlt storags btank will be I8 £% by 30 £4 and & £% depth’ built half
underground 1% gives & capacity of

o way S, g S 3 %
w30 x 8 g 3 600 £~
0 x 6,2 o 22 3P0 gal Say 20 000 gal

=

&

vaprelty needsd bo dnorease the acreage from 100 acres %o 150 acred:

o

3x 12 000 2 50 x 50% = 900 000 gal
900 000/20 000 w 45

45 units are needed.
These tanks could be bulld successively,according to financlal sbility, and with
gombined wrdts. The proposed unid sise offers economic reofing, which is the wmain cost

of atorage tanks. The cost of these tavks is estimated st sh 0.3 per gal. That is
0s3 2 20 000 = sh & O00.

10 FPhasing of the Schenme

10.1 Phase 1

(a) Subground Barrier at Section A.

{(b) Porous Barrier at Section B,

(e) Well re-modelling A.B.

(4) Bquipment.

(e) Blasting of rock bar 6 000 £ upsivean,

(£) Storage tanks 20 unite.

Costa: 8. £ 500

B, 100

. 100
“ 300

200
20 x 6 000/~ 6 000

w

o O

&7 200

10.2 Phase 2
Storage tonks as many a8 needed:

25 % 65 000 = 8h 150 000 & &

=
|
\J1
o
(]

m

10.3 Phase 3

Flood storage.



The scheme should be implemented successively.

As the irrigstion scheme is expensive, it would be uneconomic to irrigate peasant
farms with crops such as masize or beans. Even during the wet season, when a surplus
of water is avallable, the acreage of local farms that could be irrigated is quite
limited. It could be used to train %the local farmers to plant vines, under the super—
vision and advices of the Mission.

After the completion of the sub-ground barrier, the water level downstream from the
barrier wlll be lowered, so the abstraction of water by water holes would be more
diffieult. The sponsor of the scheme should be responsible for the construchion of
adequate water holes along the rivery for the bemefit of the local people.

1le Conclusions and Recommendations

Turing the wei season 1964-65, invembtigations should be made on the dlscharge
capaclty as well as draw downs of the existing well %o assess the water movement in the
gand river.

The cross sechion wmads %yVRm%@&&£Oﬁ Dodoma should be extended to the limit of sand.

The suggested scheme could be carried cut during the 1965 dry season.

The mamber of storage tanks is flexible, they could be constructed according o the
financial ability.

@

As the ecomomic wvalue of this scheme is very high, auy future increase of acreags
would be Yest aohieved by coustructing a flood storage reservoir.

The best flood storage wlll be, probably, & ssnd reservoly near the river.
The abstraction of irrigation water from sandy river is mew in this countyry.
The experience obiained in this scheme will be highly valued for similar problems in

other areas,

The estimates made in thisg report are Tather on the safe slde., I% is hoped that
better pump yields and & larger acreage could be oblained.

L/ Resional Water Bngineer
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FILAWCGATY TREIGATION AREA

During o recent visit of the Second Vice-President sthe local people asked for
help %o dmprove the exlsting lrrigstion at Kilangali. As & result,the FAO Team was
agked to make an amppraissl of the ares with » view to starting a "Willage Irrigation
Scheme.,

i@ Hisbory of the Avea

Irrigation was started in 1948 when the Deparitment of ALgriculiure opensd a
mechaniged rice farm. This project was sbandoned in 1951 due to several difficuliles,
mainly flooding, poor communications, and sticking of equipment in the wet soil,

The Depariment of Agricultbure continned to operate the canal so as to allow local
farmers to irrigate rice ghambas (farms).

In 1960, the scheme was handed over %o the Native Authority and since then several
attempls have been made to get the scheme working properly.

In the past years, several officers from the Depariment of Agriculture and W.D.
and T.D. have visibed ths arvea. MHost of them agreed that the area was promising but
all emphasised the past difficuldlies of maintaining the system and water control
disciplines; the danger of floods destroying the headworks wes frequently menitloned also.

A Farmers Assoclation has been formed at Filangali. There are 239 members, all
residents of the area. Tm the past, farmers living in Xiloss town used to cultivate
paxrt of the srea, presumably using local labour., This prastice has mow stopped and
regidence 1l a condition of membershly in the Associstlion.

This year the Associatlon, as

g communal efford, has cultivated 519 acres of
irrigated paddy and 140 acres of dyy 1

and cobbton.

The "Manager® of the Asscociation is the local Wediesl Assistent whose salary is
paid by the District Council,

2o Dageription of the Ares

2ol

About 16 miles S.1, of Kilosa.

2.2  Altitude

s

Approximately 1 550 feet above sea level,

2.3 Topography

The ares lieg betwsen the Miyombo and Mkate yivers. The whole area has been
laid down by river action with s general slight slope towards the 8.E. Microtopography
is guite marked, especially near the present or old river beds.

The bed of the Miyombo wiver is reissd above the surrounding land and is sill
buildine uwo slowly.
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2.4 Vegotation

The vegetation of the Kilangani area may be classified as Valley Grassland,
trees occurying less than 10 percemt of the ground and subject to seasonal flooding.
(Gillman Amers Geographical Review 1949). The air photos of the area show that the
trees tend to grow along the lines of present and older, now buried,river courses.

The slight ridges between the river courses carry an open grassland with Acacia BPoy
the most abundant shrub or tree., OFf the vegetation along the rivers, the most conspice
uous species is the palm Thyphanae.

The wetler areas and those areas now under the influence of irrigation have a thick
cover of peremmnial grasses and herbs with the sedge ‘Cyperus rotundus; nut grass is. very
common., This is a troublesome weed especially under irrigation.

The whole area has been modified by the seasonal fires that spread across the ares
during the dry season, these fires seem to originate from the Mkata swemps and the small
area of shambasg around Kilangali village.

2.5 Soils

Over the greater part of the area the soil is a deep, dark greyish-brown,
cracking sandy clay of alluvial origin having a low permeability and of moderate fertie
1ity. There is no evidence of widespread =salinity or alkalinity, but small areas are
apparent locally. The analysis of nine profiles submitted recently shows that all -
samples are non-gsaline (U.S.D.A classification = (B.C. less then 2 millimhos per cm)).
See Table 4 .for details of analysis. Calcium Carbonate concretions are found at depth,
and base exchangs results show that both phosphorus and potassium levels are low and
crops will benefit from applications of P + K fertiliser.

2,6 Drainage

As the permeability of the soil ls low, and the ares rather flat, parts will
be flooded following raini other paris will be flooded by the river rising over the
river banks, As the fall of the land is S.E. fowards the Mkata river,there will be a
tendency for the flood water to move in that direction umless prevented by local topo-

graphy.
2.7 Rainfall

The nearest rainfall station to the Kilangali area im Kilosa, 16 miles to the
¥.W, The records extend over 40 years 1922~62, See Table 5. The rainfall follows the
general pattern in Tanzania: the wel season starts in November and ends in May and the
dry season runs from May to Cctober., It is to be noted that with an average rainfall.
of 1 011 mm and a ninimum recorded of T45 mm the area should not be considered arid.

There are two upstream rainfall stations in the catchment of the Miyombo, Madizini
Estates and Ulaya, covering & period of 13 years and 4 years respecilvely.

208 Huz d,I‘OlOﬁz

A gauging sitation on the Miyombo was set up im 1951. Records were kept from
Fovember 1951 to June 1959, with a gap im readings from October. 13953 to April. 1954,
and during January. 1956 The Station was closed in 1959
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Date Yearly Min, Water level and ¥low cusecs Tearly Max, Water level and Flows cusecs

Wove 1952 1,60 42 4e5.52 8,10 700
Wov, 1952 1.50 29 = 5053 5,10 275
Dec. 1952 1.10 29 865055 700 500
War. 1953 1,20 a2 305056 8,50 TR0
Dec, 1954 1040 3? 19@4—@ 57 8.80 800
Jan. 1955 1.20 a2 3163.58 9,20 900
Dec. 1956 1,70 37 1163059 8,00 700
Nove. 1957 1,90 12

Hov. 1958 1,60 33

The flow figures are only approximate, estimated from 5 gaugings: one in 1951, two
in 1952, one inm 1953, one in 1955, The maximum flows are only for the river channelj
they do not allow for flows above the bank level.

The river bank immediately upstream from the off-iske is only 8 feet higher than

the river bed. I% cem be assumed that,apart from a few wery dry years,the rlver has
gpilled over the bank during the rains,

3o ITrripation Sveotem

Cravity flow from the Miyombo river,.

A short esarth eut leads water from the river into a slulce consisting of four
2 fool diametre gated pipes enclosed in masonry. These discharge into a concrete-lined
channel section,60 feet long,leading to the main earth canal about 5 miles long.

A simple wbir of stone-filled baskeds built across the river just dowmstraam of
the lead=in cut is now badly damaged. The present structure of sticke and stones is
holding up a very small head of water; snd the next high flood will probably wash most
of it away. .

The main canal does not command the land near the river through which it passes,
Some years agoy the river broke into the canal about 140 yards down from the headwoxlk,
and the canal was deeply scoured and widened., It now looks more like a small river bed
with deep, steep banks., This means that the water does not reach command level for a
considerable distance down the canal.

The canal is poorly maintained, heavily overgrown with grass and reeds and badly

damaged in places; possibly by cattle; although no catile were seen at the time of our
vigit. Some of the bresks in the bank have been repaired by the local farmers,

do Cultivation Methods used

The rice seed is broadecast over the land following cultivation and watering
in FNovember-December, and the crop is watered every 10 days unless the rainfall is
sufficient. The water is flooded over the land from crude secondary canals, There are
no gates or plps outlets., The farmers have to break into the bends and replace the
soil after each irrigations as a result there are many wet patches and lesking bunds,

From the appearance of the crop at harvest,it was elear that little weeding had
been done and the stand of wrice over large parts of the area was poor as a resuldb
also uneven watering led to patchy growth.
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Harvesting is by hand, the ears are cut off and the straw left standing. The ears
are stacked for drying and thrashing by hand.

There were two self-propelled combines on the area but both were unserviceable.

The cost of transporting these machines, %o harvest only a part of the acreage, was
probably not Jjustified economicslly.

Following harvest, mo other cultivation is done until the next seamon'sland prepara-
tion for the paddy. But this yearga small part of the paddy was ploughed after harvest
with the idea of growing a dry season crop under irrigation. The land in our opinion
wag not suitable and the season was too late to make further cultivations on a more
suitable area worthwhile,

5 Cotton Cultivation

140 acres of cotton was planted as a communal effort by the members of the Farmers
Association. The plant stand was even and the plants healthy. The crop was sprayed
eight times from the alr at a cost of sh 92/— per acre (Kilosa airstrip is about 10
miles from the area).

The expected Field was stated as 1 200 1bs seed cotion per acre. The late rains
this year had delayed ripening and the heavy texture of the soll had eggravated the
condition. Consideration should be given %o growing the cotton on ridges nexrt season.

6. Problems

i. Ae the area is located in a swamp area which is frequently flooded by Miyombo
river, the main problem in the Kilangall Irrigation Scheme is drainage rather than
irrigation.

ii. The present main canal has been partly widened by the spates of the Miyombo.

1ii. The present main canal has been silted badly by the river floods. The canal
bed grade is now irregular, hence the difficulty of setting the water to the irrigation.

Av. The irrigation area is not properly designed. There are no proper off=~takes
whatsoever, and no distribubion system.

Te Recommendations

As both water end scil are available im the area, the future potential is high and
feasible.

As the river spills frequently, omly two methods can be envisaged:

i. To protect the area by dyking would cost less, but the maintenance cost is
rather expensive.

ii. To regulate the river by upstream reservoir or reservolrs would be ideal,
if adequate dam sites are available.

14 is estimated that after the river is regulated by upstream reservolrsy them the
irrigation area could possibly be extended 4o 10 000 acres,
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7.1 Proposed development programme

For the present timm, as the scheme and headwork are already built, it is
advizable to develop the scheme in the following phases:

Pirst Phase

i, Remodelling the existing main canal by providing adequate canal
bed grade and oross-sections. This should be carried out by self-help, with technical
assistance from the Regional Water Engineer (R.W.E.), Morogoro.

il, A simple off=take siructure should be designed by the RoW.E.,
Morogoro. Five or six such sitructures shonuld be builit along the main canal, wherever
it is necessary, to control the irrigation water.

This could also be implemented by self-help, with technlical assistance by the
R.W.E. The cost of materials (such as cement, stop logs, etc.) should be subsidized
by the CGovernment, if Ffinancially possible, or through local loan agency.

Second Phasge

Vhen first-phase improvements have proved o be useful, the following
further improvements are suggested for the second phase:

i, Relocate the widensd mection of the main canal, where necessary.
ii, Provide the area with a simple irrigation system.
iii. Provide the area with a drainage system.
It is 4o be noted that, during these two phases, the irrigation area should be
limited %o 1 500 acres, because the lowest flow in the river is only 29 cusecs and
the conveyance losses are considerable,

Third Phase

When sconomy of the scheme is proved, the whole area could possibly
be extended to 10 000 acres bys

io Dams and reservoirs upsitrseam.
ii. Regulation, control and cleaning of the Miyombo river.
iil, Proper off-take structures to command the whole area.
ive Properly designed irrigation and drainage systems,

7.2 Kstimated costs of the development programme

First Phase
i, Remodelling of the existing main canal (by self-help) 400 Mondays.

ii. Simple off-take structures 6 x 500/~ = sh 3 000,



27

Second Phase

i, Relocating the widened section of main canal § 003 ‘f& x sh 10 =
sh 50 000.

ii. Simpde irrigation system at sh 200/— per acre.
200 z 1 500 = gh 300 000,

Third Phase

The ultimate development is aimed at 10 000 acres at a cost of
£150 per acre., 10 000 x £150 = &£ 1 500 000.

A preldminary dam-site investiigation should be carried ouit by Regional Water

Engineer, Morogoro, tc investigate capacities, embankment volumes, preliminary foun=
dation studies, etce
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Table 4

ANALYTTCAL DATA FROM NINE PROFILES AT KILANGALI

M/100 Txohangeaple Bases (mill e%%iVaients/Pm
Site | Depth | PH (Conductivity) | 100 gm osphorus .
° (?fi) zCa012§ Millimhos/cm Ca | meg | Na | X | Mn [ Motal | Organic
. 0.1 8.8 15,1 1,07 0637 79 188 160
SRS o 21544 40 125
3 T 6.8 0,552 115 T4
4 6.8 0,102 16 45
B 1 507 »073 11.5 8e4 0,77 0042 <104 183 162
2 601 0244
3 601 0387
4 6.0 +376
c 1 6,0 2053 8,7 4o3 0,43 0,20 158
2 7@2 0126 )
3 7.8 2563
4 7.8 1.937
D 1 640 -078 ToT 6.7 0.81 0,33 131
2 6.6 0282
3 To2 0611
4 7.6 1.158
B 1 504 +090 12,1 802 0,43 0042 079
2 566 .101
3 6.1 2144
a A.A R8O
F 1 601 0082 803 508 0076 044—2 0104
2 702 0215
3 7106 1.549
4 8.0 «750
G 1 507 .098 10.3 8.2 0,54 0,33 158
2 603 0130
3 6.8 0232
4 Te2 »314
E 1 507 2076 803 602 0,69 0,29 o608
2 606 0124
3 ToT + 508
4 7.8 «697
I 1 563 2073 79 5,8 0637 0033 182
2 6.3 2093
3 703 0236
4 1.5 « 372

Water Sample PH 9,13 Conductivity 224 Millimohs/cmsy Sodium 4.3

PPMs Potassium 2.5 PPM,
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Table 5
RATHFALL RECORDS

(mm)

Station Jan. | Feb. | Har. Apr, Hay | June | July | Aug.| Sept.| Oct.| Fov.| Dec. | Yearly
Station A 123 124 176 209 78 13 6 13 15 32 90 132 1011
Kiloss
6° 50'S 37°00E H 312 281 364 390 212 61 65 59 68 189 341 312 1 424
1 611 £% 973601 _
(mm) 1 18 31 49 31 3 1 1 1 1 1 4 13 145
Station A 232,8 196.,6 298.3 443,7 165 371 26,2 37.1 20,8 61,5 171.0 288.3 1 978.4
Madigini Est, .
791505 36°45'E H 469.5 436  957.0 1 124 432  116.0 170 260 64 438 802 765 3 249.2
3 000 £4 973601
13 years L 57 52 171 126 12,2 065 3 3 0 0 4 39 10761
mm)
Station L 177.9 116.5 266.8 148,1  30.8 406 9.5 61.5 Teb6 2705 11666 156,0 1 123.4
Ulaya
7°04S 36°34'E H 253,2 181.0 351.7 212,3  48.4 13,5 28,9 216.7 21.2 5l.4 261.5 248.4 1 427.2
2 000 £% 973601
4 years L 133.3 67.4 116.6 102,9  17.0 0 1.0 1.3 0 9.9 3.0 48.3 871.5
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Chapter 6

AMANT TEA SETTLEMENT SCHEME

Following a meeting held on 4 December 1964 im the C.V.S. Office at Dar-es-Salaam,.
to discuss the development of a Tea Settlement in cooperation with Karimjee Jivanjee
Estates Ltd.,a visit was made to the proposed area on ,7 Decembsr 1964 (accompanied
by Mr. Nichols, Mr. H. Cooper of Agriculture; sand lir. Waller of Karimjee Estates)o

1, Seils

As there sre already old established tea plantations in this area, there is no
reason why the soils in the proposed new scheme should mot be suitable for tea,

The major factors in selecting tea soils are the pH value and the permeability.

The pH can only be determined by analysis, but the permeability may be assessed by
observation., The soils in the ares visited are both permeable and deep.

2 Pogsible Potash Deficiency

Many bushes have become infested with Armalasis fungus which makes the observation
of potash deficiency difficult, but there are signs of what may be potash deficiency.
Fertilizer trials, and applications of small amounts of potash fertilizer to the tea
plants after they are established is recommended.

3. The Root Pungug-Armalasia

This endemic disease is liable to be a very big problem if the new fields are not
cleaned of all stumps and timber fragments prior to planting. Close inspection of all
newly cleared areas by qualified officers wlill be necessary before any planting can be
started. This disease,if present on settlement schemesy can be very detrimental to
individual farmers as 1t would affect a large part of the holding and decrease seriously
their income Tor several ysarse

4o Erogion Hazard

The maximum population of bushes per acre may have to be reduced to allow the
planting of Vetinevia zizanioides grass to combat erosion, particularly in the early
stages before the tea bush itself protects the soils, The disturbance of the soil during
gtunp removal can lead to irregularities on the surfacey,and to concentration of run-off
and the formation of gullies. The use of a cover crop,such as Oxealis Spp. ymay be of
great help in the establishment stage.

56 Clearing

Most of the land im which it is proposed to plant tea has been already cleared by

the farmers (squatters) for growing food crops. Howevery; the land has not been properly
stumped (see Sectiom 3).

Mechanical equipment could not be used for this work but "monkey” winches will
bave to Le provided to the settlers for removing the stumps,
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The clearing costs will be negligible, and the men-hour requirements for planting

one acre of tea;as discussed im the meeting on the 4ths ' could be reconsidered accord-
inglya

6o Water

The W.D. and I.D. Enginesr reported that he did not have instructions %o accompany
us., Still there are adequate water supplies for domestic uses in the valley bottoms.
The conveyance of water to the settlers® houses could be postponed at this stage until
the final lay-out of the schemes iz decided,

7. Human/Social Aspects

The greatest difficulty in implementing this settlement scheme will undoubtedly
be the human factor. The main purpose of the scheme is to find a solution %o +the
squatters® problem on the Karimjee estate, The squatters have been living on the land
for a long tlme. It is true that the estate has on several occasions tried %o get rid
of them, but it is believed that a sort of relationship exists between the squatters
and the estate. Part of the area is still under heavy foreat; the costs of clearing
are high (estimated at £80-90 per acre). The settlers. practise shifting euldivation,
partly clear the forest; cultivate food crops for two or three years then move %o clear
a new area. The estate takes over this cleared and ebandoned land, which saves clearing
costs, and plants tea.

Most of the squatters are making a considerable amount of money by:
Lo Selling timber as they clear the forest.

2o Selling food crops.

3o Obtaining wages for casual work onm Karimjee estate.

4o Selling liquor to estate labour (made from sugar cane).

8, The Squatter Problem

I% is proposed that the 300 odd families squaiting on the estate would be settlers
in this scheme. The estate will provide the land, development capital, and technical
gupervision. The squatiters, except for a few that have already reached the edge of the
forest, are, as previously stated,meking a considerable amount of money and will meed
very strong incentives to be persuaded to plani itea and participate in & settlement
scheme; particularly s the tea bushes take three 1o four years to produce. Also the
presence of a strong feeling of distrust for all projects initiated through the esiate
must be taken into account. The possibility of the Karimjee estate providing part;of
the loaned capital in form of developed tea land could be investigated. In turmy, the
estate can develop an equal area on land they are prepared to make avallable for the
s#cheme. The squatters will;thereforeshave an immediate income and thus an incentive
to plant more tea and participate in the scheme.

9, Kanagement

The management of this scheme might pose problems. The rslation between the techni-
cal manager appointed by the estate, the manager appointed by the commission, end the
agriculture tea officer responsible for the area, must be clearly and well demarcated.
The costs of technical supervigion supplied by the estate must be carefully examined
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and should be to a certain extent ralated to the area under development.

10, Sugrested Development Programme

(L) The soils and topography of the proposed area are considered to be sultable
Tor tea produciion. Analysis to determine pH values is recommended as a final check.

(11) A programme for Ffertiliszing must be worked out, especially for supplement-
ing potash.

(a34) Proper supervision should be given to clearing, so as to prevent Armalaria
fungus from occuring in the tea plantation.

(iv) A progranme should be worked out for checking erosion, especially during
the development period.

(v) Further investigation should be conducted on the human social problems,

preferably by posting a special officer or several officers in the area to collect
information on this subject.

(vi) " A system for providing sitrong lncentives for the squatters to join this
scheme should be established. Investigations should be made of the possibility of the
Karimjee Estate to provide part of +the capital in form of developed tea land.

(wid) To define the management responsibilities on the scheme; the costs of
administrative and technical supervision should be compatible with the planting programme,

(viii) We suggest that, for the time being, and due to various problems involved
in the development of this scheme, . work should be started on a present plantation

basis; and that future expansion and the formation of full-scale sstilement schemes
should await the outcome of the above.

11l. Information Required

It is suggested that the following information is gathered on this area:

(i) Number of squaitters, age and sex of their dependants.

(ii) System of land tenure practised among the squatters (holdings of each family).
(iii) Estimated income per family and the various sources for this income.

(iv) Agriculture practices, rotation and system of culbivation used on the land.
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Chanter 1

SETTLEMINT SCHEMES IN THE KIGOMA DISTRICT

1. Introduction

This report was requested by the Commissioner for Tillage Settlement for investi-
gating the possibilities of assistance for four settlement schemes w Ilagala, Kasaba,
Mayenge and Mkuti - which were started in 1964 by the Kigoma local authorities.

Assistance for these schemes could be extendsd either in the Porm of food suppllies,
which are granted to the Governmment under the Freedom from Hunger Campaign (FFHC), ox
by providing capital for these schemes as for other assisted settlements.

Mr. Sabry and Mr. Harris of the Investigations and Planning Division, and Mr.
Vincent of C.V.S., visited these projectssas well as, at the request of the Kigoma Ares
Commissioner, sn additional projecty; Bulombola, which is in the same arsa. The group
also had discussions with the Regional Commissioner of Kigoma, the Ares Commissioner

and the Agriculture regional staff there. The trip to Kigoma took place on 24, 25 and
26 March 1965,

As these settlement projects have dlfferent aspecits, this report will deal with
each scheme as an independent unite.

20 Bulombolas Settlement

2.1 Location

About 19 miles from Kigoma on the earth road to Ilagala,at an altitude of
about 2 TOO f£t.

2,2 Soils
The area under cultivation was previously covered by wooded grassland and has
a deep, dark brown clay loam soil with a high organic matter content. The present
fertility status of the soil is high, but rotations,and fertiliszers or manuring will be
necessary to maintain yields.
2,3 Rainfall

The nearest station with a record of rainfallis at Ujiji, about six miles
distant. The rainfall at Bulombola is probably similar in amount and distribution.

The average ammual rainfall at UJiji (altitude 2 250 £%) is 34.85 inches (1922-58).
The average monthly rainfall in inches (1922-58) is as follows:

Jan, Febo Kar, Apr, May June July Auvug, Sept. Octo Nov, Dece

450  4e45 5.89  4.95 1,80 0.16 0.06 0,08 0.08 1.80  4.51 5.85

2.4 Domestic water supply

The nearby lake is one unfailing supply of water for this scheme, but from a
health point of view)a properly constructed well or tapped spring would be the best
solution.
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2.5 Ueneral description of the scheme

This scheme is based on cotton production. PFifty people with thelr dependents
have been sebttled on unoccupled lands most of the settlers were originally from UJjiji
village and from sreas affecied by last year's flooding, Land was occupied in October
1964 and the settlers, although arriving late in the season, were able to cultivate and
plant 64 acres of cotton = an average of a little over one acre per settler.

2.6 Local assistance to the project

The local authorities were responsible for the selection of the settlers.
They were transported to the project site free of charge, They were also assisted by
weekly free issues of T pounds of malze flour; and undetermined quantities of salt,
beans, palm oil and curry flour. Assistance was provided from the funds of regional
comnitiees or through donations from the local population.

Cotton seed was supplied free of charge through the Lint snd Seed Marketing Board,
and loans were available for pest control equipment and chemicals, as well as chemical
fertilizers.

Wo mechanical assistance was given for cultivation and work on the fields is
carried out manually., Technical assistance is available in the form of one agricultural
field asgistant serving this project and another nearby scheme, as well as through
technical supervision up to regional agriculiure levele.

Wo assgistance for housing was given to the settlers. They were able to put up
temporary houses near the scheme, using local building materisls.

207 Programme of development

1% is proposed thatithis scheme would reach full development in 1965. It is
planned that the number of settlers would reach 100 during the coming planting season.
I% is also hoped that each settler would cultivate 3 acres of cotton and 2 acres of
subsistence crops. Buit this area could certainly be increased if mechanical assistance
were provided.,

At present the settlers are organized as a Tarmers’ association, and it is hoped
that in future a cooperative society among the settlers would be formed; +he scheme
will then be able to take care of itself., The plan provides for giving to each settler
a right of occupancy over the area he iz cultivating.

2,8 Assistance reguested

20801 Immediate agsistance

External assistance in the form of food, or funds so that food could
be purchased locally, is needed due to the exhaustion of local funds. Otherwise settlers
would lack support until harvest time,

The period during which this assistance is to be extended would be +ill 31
May 1965 for settlers already on the scheme, and to carry the new settlers for one year
until they harvest their own crops by May 1966,

2.8,2 lLong-~term assistance

This type of assistance would also be provided through the central
government o cover the purchase and supply of capital commodities, and could be extended
in the form of loans and in some cases as grants for planning, communications, improve-
ments,an& for drinking water supply, eic.
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2,9 Discussion

This project was started with the least poseible aseistance, yet,when the
fields were visited,the cotton crop was bealthy and it was obvious that culdivation
was maintained up to the normal standards by the settlerss It is safe to state that
the settlers® fields were mostly in a better condition than other cotton planted nearby.

The settle?s bhad also constructed temporary accommodationg, using their owm resources
;ﬁ% local materials, end all indications prove that setilement on this scheme is SUCCes =

The present situation calls for quick action in assisting the settlers who are
already on the scheme by providing them with subsisience rations, either in kind or in
cash, until their cotton is harvested; for it is sconomically unsound %o asbandon at
this stage the maintenance and care of their fields until harvest time, which is near.

As for further assistance, the matier calls for additional examimation Ffor the
following reasons:

i. The scheme, if contimuing to rely on manual labour for cultivation and Por
clearing, might barely reach the proposed plan for developing 3 acres of cotton and 2
acres of subsistence crops per settler, Assuming that each settler will eventually
manage to plant such an areay, the direct returns from cotton would bes

3 x 800 1bs (average yield) = sh 1 200/~

Cost of production per acre (the settler would provide labour), including
spraying,would bhe sh 150/--y or for three acres sh 450/—.

Bach settler will net sh 650/m9 or about sh 200/w above the average income
in Tanzania, without including returns from his subsistence crops.

il, It is obvious that im the event that the setilers cannot manage the proposed
acreagey this scheme will not be viable, as there will not be enough incentive %o
encourage the seittlers to remain on the scheme,

iil, I% is up to the regional agriculture officers %o see that production per
acre is maintained above the estimated average. This could be achieved by constant
supervision over the settlers %o ensure that agricultural practices are executed up to
the required standards. Also careful and consiant examination of soil potentialities
in thig area is essenitial as yields would tend to decrease as the land is repestedly
$illed. The Agriculiture stafl should be in a position to advise on the most economical
methods for maintaining the soil’s production, either by rotating or by fertilising,
or through combined measures.

ive In view of these problems it is advisable that the present number of setilers
on this scheme should not be increased, unless indications are strongly in favour of its
success,

2,10 Recommendations for Bulombola settlement

is That immediate assistance in the form of food commodities be extended
to the setitlers of this scheme until their cotton is harvested.

ii. Wew settlers should not be introduced to this project unless production
averages are achieved by the existing setitlers. Therefore, no further assistance (sub-
sistence) should be extended to new settlers unless the settlers which are already on
this project achieve their goal.
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3. Tlagala Settlement

3.1 Location

Ilagala lies at the end of the sarth road,about 33 miles from Kigoma on the
north bank of the Malagarasi river.

) 3@2 Soils
The soils of the area have been investigated by the Land Planning Officer,
Western Region, and are described in his report of 28 March 1965 (Folio 64 File VSV
20/2)
33 Rainfall

' The nearest rainfall station is at Ujiji, some 18 miles to the N.N.W. of
Tlagala; and it is assumed that the figures at Ujiji relate 4o conditions at Ilagala.

For rainfall figures at Ujijl see Section 2.3 above.

304 Domestic water supply

A% present,the river is used as the main supply. For the future a pumped,
filtered supply will be needed at the settlement. The whole object of the exercise at
Tlagala will be the improvement of the standard of living, and the health aspect cannot
be ignored., Construction of a pipeline and pumped supply will cost in the region of
£1 700 per mile of pipe,and about £1 000 for a tank and pump to deliver 500 gal/h.

305 Ceneral description of the scheme

Tlagals has two main types of farming land:
i, Land in the delta of the Malagarasi river.
ii. Higher land surroungding the village,

The land in the Malagarasi delta is subject to flooding of varying intensity.
Last year's flood was an exceptionally high one. As a result, about 400 people had to
be moved o higher land, and some of their crops were destroyed.

The regional administration has a plan to urge the people to abandon cultivating
in the delta,and to shift thelr shambas to the higher grounds and grow cotton, sisal
and other crops. Some reports and correspondence on Ilagala exist from 1963. The
object wag to start a village settlement scheme in this area, but up to now nothing has
materialised. In all, 300 families are living in Ilagala. The total area under cotton
is about 368 acres. A cooperative society of 200 members exists in this villageo

3,6 Asgistance to the vproject

The victims of the floods (100 people) were assisted by the local administra-
tion by free issues of malze flour, salt, palm oil,etc., as was done in other schemes.

Cotlon meeds were pupplied free of charge through the Lint and SeeiMarketing Board;
also loans were available (in kind) for pest control equipment and chemicals, etc,

Wo mechanical assistance was given for cultivation, and work in the fields is

carried out manually. Technical assistance is available through local regional agri-
cultural staff,
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Some assistance in hcusing was provided. The Fflood refugees erected their new
houses in the village on lLigher ground,

3.7 Programme of development

The regional administration is hoping that a pilot village settlement scheme

‘would be started at Ilagala by the Commission for village settlement. Correspondence
on this matter exists since 1963,

A Russian delegation which visited the area suggested that a state farm should be
started instead of a settlement scheme,

3.8 Assistance requested

38,1 Immediate assgistance

Immediate assistance in the form of subsistence food for 100 flood
refugees. The need for this assigtance is also due to the exhaustion of funds and other
assistance which was provided locally to the settlers.

The period to which this assistance is to be extended would be until harvest time.

3.802 Long-term assistance

Long-term assistance was requested to start a village sebttlement schenme
in Ilagala.

3.9 Discussion

The present agriculitural development that is tsking place at Ilagala cannot
be considered as sebtlement work, The efforts of the regional administration are more
in.the nature of diversification of agricultural production which is practised im this
village, The main purpose of this work is to cope with Puture flood problems as well
ag %o increase and diversify production.

The requested immediate aid would be mainly %o relieve flood refugees and support
them until their new crops are harvested, and should be supplied through other organiza-
tions which are responsible for this type of assistance. The Commissioner for village
gettlement is mainly responsible for assisting land settlement.

As for the proposed plan for a pilot willage settlement scheme near Ilagala, 1t is
up to the C.V.S. to make a decision on this matter without allowing for further delays,
so that local adminisiration should be informed of the Commission®s intentions as goon
as possible. The present agricultural situation in Ilagala is not in fevour of starting
new pilot settlement schemes as there is no reason for resettling people of this wvillage.
Such a measure wil¥ lead o needless expenditure for developing new institutions for
services which are already available in this village. Other areas in Kigoma region
would be more suitable for organised village settlement schemes.

3,10 Recommendations for Tlagala

i. Tmmediate assistance to the flood victims at Tlagals should come from
other agencies in the Central Government and not from C.V.3.

ii. Agricultural development under way at Ilagala is more in the nature of
improvement than settlement or itransformation.

iii. An immediate decision must be reached and the Regional Administration
advised about the proposed plans for developing a Pilot village settlement at Ilagala,
Conditions at Ilagala are not up o the requirements for this type of settlement.



4o Kasaba Settlement
401 Location

This settlement is close to the point where the Kigoma-~ILlagala road crosses
the Kigoma~Tabora railway. It is about 4 miles from Luiche station and 13 miles from
Kigoma by woad.

402 -Boils

The soils on thig getitlement scheme are red loams to sandy loams, For cotiom
growing these soils are rather coarse, that is,they do not have a very high water-
retaining capacity. Nelther do they have a very high nutrient status or organic matter
contenty, but as the land is recently cleared,the present crop is healthy. But these
soils will not yield like the solls at Bulombola; fertilizers or manuring will be
necessary if satisfactory yields are to be obtained in the future, .On the other hand,
these soils are fairly easy to work,

403 Domestic water

At present the settlers are making use of a nearby spring which they said was
supplying their needs. Capping this spring would improve the quality of the water, and
perhaps the building of a night storage tank will increase the gquantity of water availe
able for daily use.

404 General description of the scheme

The scheme is based on cotiton produnction. Sixby-siz women from Ujiji have
planted an smcre of cotion each; they Have been settled on the scheme since Octhober 1964,

4.5 ZLocal assistance to the project

The local authorities have been responsible for urging the setilers Ho leave
thelr village at Ujljl and settle at Kasabaj by joining their efforts they would help
increase the country's production. The setitlers were transporited without charge to the
project site,and were assisted with free weekly issues of T pounds of maize flour, plus
salt, palm oil, elc., which were supplied from the local population. Cobtlon seeds were
supplied free of charge through the Lint and Seed Marketing Board, and loans in kind
were availlable for pest control and fertilizers.

Ho mechamical assistance was given for culbivation, and work in the fields is
carried out manually. Technical assistance was exitended through the Agricultural
regional staff,

Wo asslstance for housing was supplied. The settlers have erected temporary houses
on ‘the scheme by using local building materials.

4.6 Programme of develovment

It is proposed to fully develop this scheme during +his year; the number of
settlers would remain as it is, but it is hoped that the men at Ujiji will join their
women when they have proved the success of the scheme. I+ is hoped that during the next
planting season each settler will culiivate three acres of cotiton and itwo acres of food
crops., J.I% is hoped also that this settlement scheme would receive & tractore

At present, the settlers are organised in the form of a farmers' associations in
future, they would form a cooperative society.

It is aleo planned that each settler would be given a right of occupancy over his
holding.
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4.7 Assistance requested

i. Immediate assistance - in the form of food commodities available through
external assistance ( FFHC ) or in funds for its local purchase. The need for this
assistance resulted from the exhaustion of local funds; and there is a meed to continue
asgigting the setilers until they harvest their crops.

ii, Long-term sssistance - would be provided to cover the purchase of
capital commodities which are essential %o the project. This assistance could be
supplied in the form of loans, and, in some cases, grante Ffor planning, communications
improvements,; and for the supply of domestic water.

"4.8 Discussion

This project was started with a minimum of assistance when compared with some
other settlement schemes; yet it is noted that the settlers are using their full strength
to ensure the success of their scheme., Cotton fields are well tended and the crop is
healthy, although not comparable to the other schemes. This is due to the type of =oil
which is somewhat coarse for cotton. This soil characteristic might be beneficial in
this particular cese as the settlers are women and the coarser soils are easier to work
than the finer ones; but production is not expected to reach the average smet in other
gchemes,

The settlers have cleared the land and construcied temporary accommodationy, and
all indications prove that settlement in this scheme is successful at this stage.

Quick action must be teken to essist these settlers and provide them with
subsigtence food rations until their cotton is harvesited. I+ is not feasible to abandon
the maintenance and the care of +the fields after the cotbton has reached this siage of
gr owthoe

As for long-term assistance, it ig felt that some further achievement will have to
be fulfilled. :

i, The scheme is rel¥ying on manual labour, The settlers are women, usually
singley and it is doubtful if the planmed acreage could be reached unless the settlers
are helped by the rest of their families. When comsidering the soll and fertility of
this area, net returns per setiler might prove to be low for providing incentives for
working another year.

ii, Based on this year®s harvest a plan could be worked out, elther for assist-
ing this scheme in the use of mechanical equipment and/or through fertilising, ory, if
not, another more suitable ares should be found before the settlers &re discouraged.

iii. Therefore,provision must be made sopthat,in the event that the settlers have
not enpugh from their present acreage and are nqt abie to reach th? @evglppmen§~go§1§,
they should be supported and moved to a more suitable area, prob§b¢y adjacent to t e
rresent scheme where more suitable conditions for cultivation existe

40,9 Recommendations for Kasaba

i, Immediate assistance for the 66 settlers until harvest tlme.

ii, Consider methods for reaching high yields, through mechanical assistance
and fertilising, if this year's average cotton yields are favourable.

‘ jii. In case yields are mot favourable, and yields increases could not. be
realised by technical and mechenical assistance, settlers should be moved to & suitable
area and provision made 1o support them for one more year.
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5o Mavenge Settlement Scheme

5.1 Location

On the west side of the Kigoma-Kasulu roady about half mile north of the Miuti
river road bridge, about 18 miles from Kigoma.

5.2 Soils
The soils at this scheme ave wvery good. Developed on basalt, they are deep
and free draining, having been under modified miombo forest prior to clearing. The
goils have a very high nutrient status. The pH of the soil may be slightly acid but
this is outweighed by its vhysical condition.
The site is almost level, apart from the occasional ani-hill.

503 Rainfall

From a study of the vegetation in the aree,the raintall is probably a little
higher and slightly better distrituted then at Ujiji.

5.4 Domestic water

3% present the domestic water comes from the nearby river, but a supply could
be obtained from a ram-driven spring supply at the Mkuti settlement scheme, (see Section
6od)s

5.5 Qeneral description of +the scheme

This scheme is based on cobton and sisal production; 150 settlers, all old
people, have been moved to $his project since October 1964, mostly from the town.

Vegetation in this ares is much thicker then at the other schemes. The settlement
wag able to clear about 54 acres which were planted with groundnuts -~ 12 acres, cotton
- 30 acres, sisal nursery still under planting - 12 acres.

5.6 Assistance o the project

The local authorities were responsible Ffor the selection and free transport:
of the settlers. The settlers were also assisted with free issues of maize flour, salt,
beans, palm oil, etc., as in other schemes in this area.

Cotton seeds were supplied free of charge through the Lint and Seed Marketing Board.
Loans were available for pest control equipment, chemicals and fertilizers.

No mechanical sssistance was given; work in the fields is carried out manually.
Pechnical assistance was available through the regional agricultural staflf,

o houping assistance was provided, The seitlers have put up femporary houses on
the scheme, using lecal materials,

One hundred National Servicemen ars helping in land clearing.

507 Programme of development

I+ is hoped that the scheme will reach its full development during 1965.
It is planned for the number of settlers %o reach 200 during the next planting season.
Fach setitler would cultivate 2 acres of cottom, 3 acres of sisal, and 2 acres of
subsistence crops.
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?he settlers are presently organized in a farmers® association and it ia hoped
that in future a cooperative society will be formed among the setitlers,.

It is hoped that each settler will be given a right of occupancy over the area he
is cultivating.

5.8 Assistance requested

1. Inmediate sssistance -~ in the form of food commodities, which are
available through external assistance (as in FFHC),or in funds so that food could be
purchased locally. The need for immediate assistance iz due to the exhaustion of local
funds, and,therefore,settlers would lack support until harvest time.

ii. Long-term assistance - %0 be provided to cover the purchase of capital
commodities which are essential %o the project. This assistance would be supplied in
the form of loans,; and, in some cases in grants for plamning, communications improve-
ments, and for the supply of domestic water. Local authorities hope +that the Central
Government would comsider developing this scheme as a village settlement project.

5.9 Discussion

This project was also started with 1little assistance. Tt is noted that the
settlers are fully engaged in making their project a success, All the fields are well
kept and the crops are pariticulsrly healthy in this scheme, due to favourable soils and
other conditions. It can be safely assumed that production per acre will top the
average production in the area.

The settlers have cleared heavy bush, constructed their temporary accommodation,
and have properly planted and tended their crops., Here too, all indications prove that
the settlers are willing %o farm and occupy this area.

In this scheme also,action must be taken to assist these settlers by providing
them with subsistence food until their crops are harvested,

Long-term assgistance for this scheme cannot be advised at this stage unless its
development programme is carefully recongidered,

i The scheme is situated in heavy bush which needs great effort for clearing.
Careful supervision must be imposed on the settlers to speed up the programme for
clearing. They should not vely on the Wational Servicemen for all the work, 1If clear-
ing comtinues at the present pace it will be difficult for the scheme to reach its
objectives according to the programme.

il T+ is obvious ithat cobtton will realise high production standards in this
area, and it is advised strougly that it should be the main crop in the projesct.
The area for eazch settler would be as proposed im the other schemes, i.e. 3 acres of
cotton and 2 acres of subsistence cropsg.

iii. Oisal i3 a new crop in this ares, and is being introduced in the scheme.
Cotton anc sisal are not workable in a roltation without careful planning, especially
with regard to labour requirements; this is particularly true for sisal. The intro~
duction of a new crop im an ares should follow certain procedures. I4 is unfair to
make the settlers bear the consequences of trials on the adapfability of new crops in
an area. We advise strongly thai a technical and economic opinion for planting sisal
on this projedt should be sought from the authorities responsible in this field.

iv. At present sisal that has been planted in the nursery could be used as
hedges for the project, and could be processed manually. Large scale planting should
not occur except after careful planning.
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Vg As for additional settlers (%o reach 200), due to the particularly favour—
able conditions on this area,they could be Introduced o the scheme and supported during
clearing and plenting until they harvest thelr crops.

5010 Recommendations for Mayenge

ie Supply immediate assistance to 150 settlers until harvest.
ii, Proper supervision and stepping up the programme of land clearing.

444, Re-examine the merits of introducing sisal on this project, economically
and technically.

‘ iv.~ Introduce 50 more setilers as plammed. Assistance through issues of

food commoditlies should be pentemplate& for them uniil their land is cleared, planted
and harvested (12 months).

6o Mkuti Settlement Scheme

6,1 Location

Mkati is the east side of the Kigoma-Kasulu road, sbout one quarter of a mile
north of the Mkutl river road bridge, and about 18 miles from Kigoma.

602 Soils
The solls are very similar to these at Mayenge but the site slopes towards the
river. There is a good depth of soil of high nutrient status due %o its having been
under miombo-riverine forest.

Great care must be taken to avoid erosion on the sloping land. Any natural drainage
lives are best left uncleared, forming a strip of vegetation 200 feet wide.

603 Rainfall
The rainfall pattern is similar to that at Mayenge.

6.4 Domestic water

The settlers get water from a spring close to the present camp. The Mkuti
river is qulite clozse and this would seem %o be an ideal site for a hydraulic ram driven
by the river pumping the spring water to both Mayenge and Mkuti setilements. Such a
system has the great benefit of negligible running and maintenance costs,

6.5 Qeneral description of the scheme

This scheme is based on cotton and sisal productions 164 T.A.N.U. 1/Kouth
settlers were moved to this project towards the end of December 1964, The settlers
arrived late for the cotton planting smesson but they cleared about 35 acres, of which
20 acres have been planted with sisal.

6.6 Assistance %o the project

The local authorities selected lthe setilers and transporited them free of charge
to the scheme, They were also assisted with free issues of maize flour, sali, beans,
palm olly etc. &8 in other schemes of this area.

Technical assistance was available through the regional agricultural staff.

1/ Tanganyike African National Union
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Sisal transplants were supplied %o the scheme., Xo housing assistance was provided,
The settlers have put up temporary houses on the scheme, using local materials.

6.7 Programme of development

It is hoped that the scheme will reach its Tull development during 1965,
The number of settlers is planned to reach 200 during the mext planting season. Rach
settler would cultivate 2 acres of cotton, 3 acres of sisal and 2 acres of subsistence
crops. The settlers are presently organized in a farmers® aggoclation, but it iz hoped
that in future a cooperative society will be formed among the setilers of the scheme,

It is hoped that esach settler will be given a right of ocoupancy over the area he
is cultivating.

6.8 Assistance requested

6.8.1 Immediate assigtance

External assistance in the form of food, or funds to enable food to be
purchased locally, is needed due %o +he exhaustion of local funds. Assisitance should
be continued to the seitlers until they harvest their crops.

6.8,2 Long~term assistance

Long-term assgistance should be provided to cover the purchase of capital
commodities, which are essentlial to the project. This assistance would be supplied in
the form of loans, and, in some case, in grants to cover such items as planning, improve-
ment of communications, and for the supply of domestic water.

It is hoped that the central government would develop this scheme in conjunction
with Mayenge as a pilot village settlement project.

6.9 Discussion

This project was started with little assistance and it is noted that the
settlers are quite active in thelir jobs, although they were not able %o plant a crop
this season. The soils in this scheme are variable; and,if proper production is %o be
achieved,some careful planning has %0 be carried out for this area.

. Bush is also heavy in this schemey; and clearing should be stepped up so that enough
land is cultivated.

Considering the present stage of development it is difficult to decide whether
this scheme will be economically viable in fubure, but settlers already on the site
will have %o be assisted until they are able to harvest a crop,i.e. for a period over
one yeals

Long-term assistance for this scheme cannot be advised at this stagey; unless its
development programme is carefully re~considered.

4, Clearing should be supervised so that enough lend is cleared in time.

4i, Planting of sisal on this scheme is not recommended, as has been discussed
on Mayenge.

1ii, Additional seittlers should not be introduced unless conditions prove
favourable to this scheme,



A Starting a pilot villege settlement in Mayenge and Vkuti might be a recommend—
able project. But it should be understood that this would happen only after careful
plarming and after capital and rumming costs are available. Plans for a pilot scheme
might also be in confliet with the programme presenitly under execution.

610 Recommendations for Mkuti

i, Supply of assistance for 164 settlers until harvest time.
ii, Proper supervision and stepping up the programme for land clearing.
iii. Re—examine the plan for the development of this scheme.

iv, Hore settlers shouidpot be introduced until indications prove that the
scheme will be economically viable.

To Summary of Recommendations

7.1 Bulombola settlement

Imnmediate assistance in the form of food commodities or funds for the local
purchase of food for 50 people ill 31 May 1965. New settlers should not be introduced
to this project unless it is proved that the project is viable,

Te2 Ilagala settlement

Assigtance o flbod victims should be sought from appropriate authorities.
A decision on the possibilities of starting a pilot village settlement scheme at Ilagala
should be reached and advised 4o the local authorities as soon as possible.

To3 Kasaba settlement

Immediate assistance %o 66 seitlers in the form of food commodities or funds
for food to be purchased leocally should be extended up $ill 31 May 1965. Provision
nust be made for further food supplies for one more year if the project needs adjustment
due to the soil or labour factors. No further assistance should be supplied unless
yield standards prove that the project is viable.

T4 HWayenge settlement

Immediate assistance to 150 settlers in the form of food commodities, or funds
for food o be purchased locally, o be extended +ill 31 May 1965. Similar assistance
for 50 new settlers from the date they are introduced to the project till their first
harvest on 31 May 1966. Proper supervision and programming for land clearing.
Re~examine the agriculture development plan of the scheme.

To5 Mkutli settlement

Immediate assistance to 164 settlers in the form of Food commodities, or funds
for food to be purchased locally up till 31 May 1966. Proper supervision and programm-
ing for land clearing. He-examine the agriculture development plan of the scheme, with
due regard to wvariastions of goil., More settlers should not be introducedy unless
indications prove that this scheme will be economieally viableo

To6 (eneral recommendations

Assislance to settlers even in the form of foodstuffs for subsistence, should
not be handed out free of chargs. Setllers must never become accustomed to relying
on free support as this will develop into a continuing habit of asking for free help,



45

The price of subsistence food, or at least its handling and *tranport costs, should be
debited %o each settler's account and collected when his crops are harvested.

In agriculiure settlement; as im pure agriculture production, work done in the
fields is different in nature. Some jobs in agriculture are best suited o women,
others to men or children. Therefore agriculture is based economically and technically
on the work of family units. If local authorities are seeking efficiency on these
projects,; settlers should be allowed to form family units a8 soon as possible. The
division of gsettlements into separate units for old people, for women, or for youths,
should be reconsidered.

Long-term assistance,in the form of loans, tractors amd other asslstance measures
is essential to these projects. The formation of a supervised agricultural cooperative
society will facilitate the access to bank and government assistance. Supervision is
essential so that assistance is used in & proper manner and paid for,

Planning of production in the settlements should be based on proved technical
methods. Innovations which are not based on concrete trials should never be used for
increagsing production. The settlers'! future should not rely on agricultural practices
that are not yet fully proved.
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Chaptexr 8

ISMAWT VALLEY DEVELOFPMENT: PART T-BACKGROUND

1, Introduction

The study team consisted of Mr., O.A. Sabry and Mr. D.R. Harris (FAO)? the Regional
Water Engineer, Mbeyaj the Regional Agricultural Officer, Iringa; the Ares Commissioner,
Iringajand the Regional Medical Officer, Iringa. Mr. A.J. Hu ?FAO) joined the study
team at & later stage.

The terms of reference for the team were broadly to examine the economic and social
benefits 6f the Ismani Water Development Project, on long and short-term basis,with
reference to water for domestic and irrigation purposes,respectively. In detail, the
team®s terms of reference were as follows$

A, The team shall determine the most advantageous form of settlement for the
Tsmani Area.

il On the basis of soil suitability, the team shall determine the areas where
people should be settled permanently, the size of village, water distribution system
and the social services required.

ili. The study shall also inelude crop and livestock husbandry and soll conserva-
dion programmes t0 prove the economic jusbtification of the project.

“iv, To examine, in general terms, the sultability of soil for ivrigation,
particularly in the Lambilele Mbuga area; and %o assess the fudure potential for irriga-
tion, assuming that up o 300 cusecs of waler could be made available by diversion from
the Little Ruaha River.

Va To prepare proposals for meeting the water supply requirements of the Area,
either by means of a diversion tumnel from Little Ruaha and a piped gravity distribution
systen, or from any other source comsidered more expedient,

vio The data collected and the repordt to be prepared should be in the form of

a well integrated and well phased development plan of the whole of Ismani Valley which
can be sold to a financial authority.

2o  Qeneral Information

Jomand is an avea of some 200 sguare miles tha+t lies to the norith of the Little
Rushe river; a hill range on the east separates it from the Morogoro-Iringa main road.
The town of.Irings is built on the south~western end of this renge. The great north
roady, Iringa-Dodoma forms & loose boundary alomg the western margine To the north,
flowing in an easterly direction is the Ureat Rusha river (%opographical sheet 215/III
1350. 000 Appx.I)e

The surface drainage from the western part of the area is collected by the river
Mbungus while rivers Ifolya and Mgera gather the run-off from its eastern part.
The two latter rivers merge into the large Lambilole Mbuga. Through the gap between
Uhambengetu and Kipangala Hills,the overflow from +this Mbuga is directed to the river
Mbungu which ultimately joins the Great Ruaha. The rivers Hbungu and Ifolyas flow only
in wet seasons., The Mgera river in its upper reaches supports peremnial water which
until recently has been dissipated over the Mbuga plaini but now is being directed by
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two man.made shallow cut ditches to the Lambilole and Mafifira are b
the morthern side of the Mbuga. 282 both docated on

The genera} topography can be described as brokenm and undulating with a good soil
cover. The altitude varies from 4 TOO %o 4 000 feet, very little of the areas is flat,

except within the Mbugas;but the slopes are not steep and the greater part of the area
is suitable for cultivation.

Soil erosion is not apparent,; except near the steeper edges of the drainage lines
where the cultivators have tried %o use every inch of land. 'The area has been cultivated
for a long time and the natural vegetation has been desiroyed or strongly modified.

Rainfall at Iringa Airport, 1960-64

Annual total in inches: 1960 1961 1962 1963 1964

18.9 247 307 24.4 19.2
Rainfall at Ismani, 1956=62

1956 1957 1958 1959 1960 1961 1962
2709 2508 23065 i 43@8 2408 24-07

The rainfall season.lasts from Mid-December to the end of April. During 6-7
months Ismani ares has practically mo rainfall,

The valley itself is made up predominently of rocks belonging to gneissic family,
which can be divided into two main types. Guariz = Peldsparchlorite m4§ericite Schists
and Hormblende ~ Biotite (neisses. The former are in general of lighter colour, less
resistant %o weathering; hence the hills which they form are usually round-topped.
These types of rocks seemed to occur under the greater part of Lambilole Mbugaj;i.e.,
approximately south of the line rumning through Lambilole-Dungaya settlement, along its
eagstern margin and extending to the south as far as the Nyambiriti - Mkalangetu hills
and $o Ilole mission. The western part, between Nyumbaniggkand Kigara setilements, the
whole stretch of Mbungu river and beyond the Irimga-Dodoms road are underlain by the
second type: Hormblende - Biotite Cneisges, dark %o black in colour. As these rocks
are less prone to weathering and richer in iron content, their soils coverage is
distinctlively deep red in colour and shallow.

The prominent hills and ridges enclosing the valley 1o the east and south are made
up of Granite and Grano-chlorite type rocks., Faulted granodiorites occur immediately
on the western side of the Uhambigetu hills and rum to the west where they cut across
the Hornblende - Biotite Gneisses at Kigaza village. Their extension under blanketing
red soils 4o the north-western limits of Lambilole is posaible.

The rocks forming the valley are of metasedimentary origin. During the past ages,
all these rocks were subjected to various geological forces, mainly 9 metamorphism and
faulting, as a result of which they became, as observed now, substantially deformed,
jointed in'places, shattered eand inclined in general south—easterly direction at angle

between 30 to 90 degrees.

The extent of jointing, degree of weathering, relief disposition and recharge are
some of the factors which have considerable bearing on accumulation of groundwater
within the rocks and on their yielding capacity. From this point of view the Quartz-
Feldspar—Chlorite~Sericite Schists appear to be better aquifers than the Hornblende -
Biotite Gneisses. Their joints' system is more open and reaches to a considerable depth.
The zones of weathering are usually deeper too, more consistent and of wider lateral
spread. However, because of deep jointing, groundwater within ° these rocks tends to be
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disposed at depths and its movements seem to be hindered by fine maierials derived from
the decompositiona of Chlorite Sericiteawhich clog the system of inherent fissuring,
thus reducing their yielding capacitye.

The Hornblende = Biolite CGneisses as a. unit are much more massive and harder rocks,
and less susceptible o weathering. Close and tight jointing is a typical feature of
these rocks, and groundwater is confined at depth to an irregular, scatitered pattern of
narrow zones of more pronounced shatitering or more open Jointing.

3o Land Use at Temani

Generally, Ismani area should be classgified agriculturally into five distinctive
ZONES o

3.1 The Nduli ares

This zone is in the south-western end of Ismani, around the Alrport., It
occupies an area of about 15 000 acres of well drained sand-loam soils,

Flueccured tobacco is the main cash crop in this aveag it is grown by native and
non-native farmers. Yields ave, at present,good but leave much to be desired., During
1964/65 season, yields are expected to average about 800 pounds of cured tobacco leaf
per acre. Although fertiliszers are used intensively, total dependence on rain has been
the main limiting factor ftoward betiter productiomn. It is believed that if planting
time could be advanced by one month to Novembery; this beidg only possible by irrigating
until rein starts in December, yields wmight reach 1L 300 pounds of cured tobacco leafl
per acre. These figures are based on actual ylields achieved by some farmers in Ndull,
and on findings from experiments at Seaten—dale Research Farm,.

3.2 The central Ismani

This zone includes all the areas om either side of Iringa DoﬁSma roady from
Kiginga bo Nyangoro, and including areas around Kihorogeta. This gone is about 100 000
acres and carries the greatest concentration of both buman and livestock population.
Development of this area has started about fifteen years ago, and particularly after the
congtruction of the Dodoma~Iringa road. Malze is the main cultivated crop in the area
and covers about 80 percent of ths total arable land. The estimated average yield of
maize per acrs in Ismani is 5 bags or 1 000 pounds. When calculated by Tanzania
standards, the yield is about double the average in the country (0.45 tons per acre
compared to 0,215 (1960)° 54111 the problem of utmost importance Ho the economy of the
area is the gradual declining in maize yields, Records point out that in the period
between 1950 to 1955 maize yields were about 9 to 12 bags per acre., By 1963, in a
period of less than 10 years,malze yields had fallen to the present average of 5 bags
per acre. This very rapid decline lis abiributed mainly to the following faclors.

i Large scale agricultural development has started in this area following the
construction of the Dodoma~Iringa road, Wost of the development was initiated and
supported financially by non-residents, wost of whom were not farmers by profession.
Their interest was in geliing quick réturns from the land. Therefore, agricultural
practices in this zone can be described as mainly of the soil-mining type; with no
consideration given to the preservation of the soil's fertility.

ii. A long dry season, with no proximity to adequate domestic water supplies that
could bs developed within the financial and technical means of the growers, dictated
monoculture cropping. Therefore,production was mainly oriented to a short growing, and
low labour —~consuming crop so as %o minimize domestic wabter use by farm labourers,
especlally during the dry season.
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. bFzr the same reason cabtitle busbandry and consequently grasss rotations could not be
adopted.

303 The ITgula ~Mkululg

This zone lies eastwards from ILgula to Mkulula. It is zbout 60 000 acres and
a relatively recent area of development, some parits of which are still unoccupied,
Here the level of smoil fertility is fairly high; and yields of maize, which is virtualls
the only cultivated crop, are comparatively high, about 8-9 bags per ascre. Farmers are
8till acquiring new plots in this zone at a rate that would put all good land under
cultivation within 3 years.

304 Lambilole Mbuga

This zone is situated to the east of the central Ismani zone and has an a
acreage of about 23 000 acres. The Hgera and two smaller rivers and several stresms
flow into %his ares which remains flooded for the greater part of the yvesr. Tt dries
up completely toward the end of the dry seasone.

Presently this zone supports a large number of cattle; about 50 000 head.. 11 OO0
of goats, 7 000 of sheep (for cattle distribution in Ismeni see Appendixz IT). I+t is
mainly utilised for grazing, but if supplementary irrigation was available,the zone
could have high potentialitlies for intensive asgriculiural uses.

3.5 Area morth of Nyangoro village

This zone covers an area of sbout 10 000 ascres of sandy loams end is very
suitable for flue.cured tobacco;. yet only one farmer (800 acre farm) grows tobacco.
The greatest part of the zone is unecccupied and is under thick bush., Some subsigbence
maize is cultivated by the local population but yields are very poor. Becaunse of the
unsuitabllity of the soils,a better practice would be to rotaite maize and %obacco, the
latterbeing more suitable for this type of so0il . Yalze would then benefit from the
residual effect of the fertilizers that wonld be applied heavily to the tobacco., On the
other hand, lack of domestic water supplies has again hindered tobaceo production in this
LZONG e

Lo The Development of Tsmani: General Considerations

The Tanzanis CGovermment iz interested in the development of Lsmani, mainly because
it ie one of the major maize producing areas in the country. In 1964, 19 676 tons of
maize were marketed for cash from this area. This amounts to 60 percent, “of the total
naize deliveries to Tanzania Millers Lid. from Iwings and Mufindi districits. But it is
feared that production per acre in Ismani will continue to decrease gradually, as has
been the case For the last Pifteen years; it has been often mentioned that the whole area
would someitime revert to subsistence cultivation., This would waste all ilnvesiments so
far, Therefore, it is important to plan transformation agriculture in Temani, with the
aim of laying down more stable foundations for production. The main objectives would be
0 increass productivity as well as to maintain the fertility of the soils. Seversl
complicated problems would face developmenty and,if production figures are to be restored
to the 1950 averages,i? is important that all aspects of the problems should be examined.
These problems are described in the following sections.

5  Hater Supply

Whether for domestic, cattle, op for irrigation purposes, waler is a major factor
that dictates the agricultural pattern and land uiilization im Tsmani. 18 changes and
improved practices are to be introduced, the solutlon to the problem of watex supply



50

should precede any other considerations, as pointed out in the following chapter.

Scarelty of domestic water supplies,; especially during the dry season, makes malze
pultlvation the best alternative in this asrea., Malze is a wet meason crop and, therefora,
regquires minimum water supplies.

In sdditiony; water affects the distributbtion and the intensity of the population,
labour force, and cattle in the ares. FProviding an adequate supply of domestic water
would immediately improve conditlonsyparticularly for labour, and would thusg help to
increase production, snd oreate better possibilities for land utilization.

6o  Agricultural Practices

6.1 Tobacco cultivation

The two tobacco.growing areas, at F¥duli and north of Nyangoro village, .are not
at present of top concern to the Government. Agriculitural practices in the two areas
follow the general pattern for tobacco cultivation in Iringa. Development of new farms
and settlements is under way especially in the Hduli area, There is a marked shortage
of domestic water supplies in the Nduli areas, but the need is greatest in the area morth
of Hyangoro village. Improvements to the supply of irrigation water for the tobacco
farms should be undertaken only after a more detailed feasibility study that would
include trials and demonstrations,

6.2 Maige cultivation

Decline in maize production per acre in Ismani is the most immediate problem.
Comparative yields in the Ilanga experimental substation in central Ismani, for
fertilizer and grass ley trials, and production averages in the newly opened lands in
the Tgule-Mikulula area, demonsirate effectively that the soils in the central area have
been mined forxr many years; and that unless proper agricultural practices are introduced
malze ylelds will keep on declinine as more pressure 1§ exerted on the land. Several
recommendations have been put forward to solve this problem and are included in the
working programme of the experimental substation. These are mainly:

", To introduce a proper crop rotation that would involve other crops than
maize, namely: groundnuis, beans, pulses, castor, sun-flower or grass.

ii. To encourage fertilizing, manuring, and the introduction of bettor maize
varieties,

iils To encourage animal husbandry.

603 Labour requirements

S5till some physical factors prohibit a full-scale improvement im the region,
In the case of introducing new crops in rotation,this could entail higher labour
reguirements. Comparisons in labour requirements between maize and groundnmuts (the
laﬁﬁr being the most promising alternative crop) clearly demonstrate that, when consider—
ing labour cosis,; malze would be more rewarding to an Ismani farmer,especially since
farming is done generally om a family-unit basis. The comparison is as follows:

1, Maize: Average yield per acre 500 1b or about 200 kg at sh /27 = 54/=,

A Tamily could easily care for 10 acres of maize (sse labour requirements Appendix
3). The gross revenue of a farm unit would be sh 54/~ x 10 acres = 540/=-.
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Ll

e Groundnuis: average yield per acre 650 kg at sh =/85 = 552/50.

A femily cen only cultivate (if no% employing additional lebour units) 0.75 ascres

i32§4%§§fndix 4)s Thereforegth@ gross revenue of a family would be sh 552/50 x 0,75

It is normal practice in +the area to select planting seeds from last yeaﬁs orops
and as labour is supplied free by the farmer family, it can be assumed, therefore, that
other costs of production are negligible, and that the gross income per family unit
could be well considered as a net income. It is apparent then that returns from malsze
are higher than from groundnuts. Additionally, maize cultivation,on a family.size unit
does not put extreme pressure, through excessive labour requirvementy, on the family as
compared to groundnuis. The whole picture would change if cheap labour was aveilable
in Ismani. So until then,it would be a difficult job to introduce new crops to farms
in that area.

Other measures of agriculiural development, including the use of fertilizers,
improved varieties;etc. would also result in an increase in labour requirements; for if
successful, they would result in bigger yields and, therefore, more labour %o handle the
crop. Bventually, agricultural improvements in Ismani would result in more pressure on
water resources as additional labour is introduced. Therefore,development will be
delayed as long as the water problem has not been solved.

6.4 Pasture and animal husbandry

It has been suggested that grass ley altermating with maize would be a good
agricultural practice for Ismani, From purely technical considerations this might be
so but farmers do not yet realize that a long term increase in fertility to thelir solils
would compensate for the loss of half their maize production to grass, especially since,
at present, annual production cen be maintained at no cost on the Mbugas where feed is
plenty and free.

Cattle are kept mainly on the Mbugas during the wet season. The main object of
animal husbandry is beef production, yet some catitle are brought to the malze areas to
graze clear the maize fields; then they are driven off to the Mbugas as the water
shortage becomes acute. Thus the improvement of animal huslundry too is dependent on
golving the water problem.

o Marketing and Credit

The marketing of maize in Ismani is done through marketing cooperative soclieties
which are part of the Iringa Farmers Cooperative Union. Deliveries are made to Tanzania
Millers who are the main agents of the Wational Agricultural Products Board.

There are five cooperative societies in Ismani, namely: Tgula, Ndevelwa, Mkaunguga,
Kisinga, Kitapilomiva. The role of these cooperatives is mainly confined %o collection
and marketing, No credit is extended to the farmers through these cooperatives. TYet
by examining deductions in the price paid to the farmers (see Appendix 57, it will be
seen that cooperatives subiract a shT w/02 levy per kg of maize. This actually amounts
to 1/80 per 90 kg bag net,or to about 400 000/— from the whole Ismani area.

The value of the mervice extended by the cooperatives to the growers or to its
members was not considered in this report. It is suggested though to examine the
marketing of agricultural products in the area with the aim of making better use of
these cooperatives; and make sure that more assistance is extended to its members (i.e.
farmers) in aspects of agriculture production, especially in extending credit which
should be made available for the purchase of fertilizers and good seed, as well as for
payment of labour. Therefore, among other technical measures recommended for Ismani,
the problem of improvement of cooperatives and credit facilities should be given high
priority.
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8. Population

The population in Ismani fluctuates depending on the season, It is divided in two
distinet groupsi

i. Ismani locals

Ismani Aren ¥bunpu Valley Total
Wet season: Adults Children Adults Children
14 213 T 253 3 618 2 012 27 096
Dry season: 12 223 4 112 2 916 2 001 21 252
i~  Seasonal Labourers

Wet season: = 24 513
Dry season: = Nil,

The total population in the wet season is about 52 000; in the dry season it
decreases to 25 000, This position is attributed to- the unfavourable conditions,
especielly with regard to domestic water supplies, For this reason labourers are only
available during the wet meagon; they come in from distant places seeking employment in
Ismani. The average pay for one labourer per day is sh 3/35,including housing, plus some
assistance in ration supplies which are offered free by the employer. In the dry season,
labourers migrate back to their homes, This seasonal fluctuation has affected, in a
detrimental manner, the economy of +the area, in that:

(1) most of the labour.consuming jobs,such as harvesting, are achieved in a
very short time,i.e. before the depletion of the water supplies. Consequently, the
narketing is confined to a short period, putting a lot.of sitrain onm transport and
storage.

(ii) off-season labour-demanding crops could not be introduced favourably in the
area in & proper rotation with malze.

{(1i1) a large portion of the labourers! earnings are wasted on transport %o ‘and
from Tsmani.

9 Land Tenure

Yost of lands in Ismani are held under customary rights. Allocations have been
made by the local chiefs during the early settlemenis. Presently, allocations are made
through the district council. Records of the rights are not kept officially, which
meang that the sgituation regarding land tenure does not instill confidence or glve an
assurance bto the farmers on the future of their holdings. Recording and acknowledgement
of right would indeed give more stability in the area and would encourage injection of
capital and efforis on long term development. Additionally, proceduves involving the
implementation of tenure policy, could be effectively used for initiating valuable
reforms to the farme of this area.
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Chapter 9

ISMANT VALLEY DEVELOFPMENT: PART IT-WATER DEVELOPMENT

1o Introduction

At the requeat of the Director; WeD.IoDo, the FAO Investigation Team visited the

Ismani Vaelley area on 8-9Jenuary 19654t0 investigate and report on the Ismani water
supply projecis.

From a study of the correspondence on the above subject the following facts emerge:

On 29 January 1964,3 request for a pipeline was made by the local authorities
Iringa/lsmani to the WoD.I.Do B0 as %o ease the domestic water supply to the Ismani area.

On 18 February 1964, a rough estimate for supplying piped water from the Little
Ruaha was madej; prepared by the R.W.E. Mbeya ﬁofficer»in~oharge Iringa)@ It quoted a
cost of £150 000 to supply 25C 000 z2lldns.per "dd¥.

On 7 March 1964, the Officer-in-charge,lringa,; W.D.L.D., stated that the people at
Ismani had collected 30 000 shillings for an improved water supply. They did this by
collecting one bag of maize from each farmer. He also reporied that the possibility of
connecting the proposed Ismani supply to the present Iringa town pumped supply had been
discussed with the local people, on the understanding that the water would be sold to
them from kiosks, The Officer-in~charge, Iringa,quoted the Extension Officer, Agri-
culture, as saying the yield of maize was falling to 5 bags per acre ( 1 000 pounds?).
The Tanesco water~-right to generate electricity was mentioned at this stage (140 cusecs
at Tasamaganga from L. Ruaha).

On 16 May 1964, under the Title, Land Utilization = Ismani, Iringa District, the
R.W.E. Mbeya proposeds

ia A 2e-mile long tunnel through the Cherigimono hill to bring water from the
Ti%ttle Ruaha into the Ismani Valley wvia the Mbungu river dralmnage.

ii. The building of the dam at Tringa on the Little Buaha {(FPA0 - Bufiji Basin
Survey 1961).

iii. To divert 300 cusecs into the Ismani valley via the tunnel and to generate
en route 50 000 000 000 kwh/year; and to use the bulk of this 300 cusecs for irrigation
in the Ismani valley.

Cost of tumnnel £50 000 first phase
Coast of dam £1 200 000 gsecond phase

On the proposal to pump and pipe water from the Little Ruaha,the R.WH. quoted
20 miles of 6 inch pipe, costing £150 000 and pumping charges of £8 000 per year.

On 24 August 1964, it was stated that up to £1 500 was to be allocated to surveys
of the proposed tunnel at 1/10 000 (Head Office, W.D.I.D.)o

On 16 September 1964, the R.W.E. Mbeya received a letter stating that the prelimine-

ary investigations of the Ismani Water supply would be under the direction of the CoDoR B

(Ubungo) ®

5/ Chiie® Desia andi Rosearch Bnsineer

/
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On 14 October 1964, in a report on the Ismani Water Supply, the Director of Planning
(D. of D. and P.) gave his views on the tunnel v, pump scheme, and favoured the idea of
pumping from the Little Buaha. He further mentioned the easing of the problem if the
population was "pulled in" to villages or settlements. Then followed several lelters
between interested parties in which the real object of supplying drinking water to the
people of Ismani became lost in a weltber of technical data and coste and estimates
covering a major irrigation development and power production scheme,

On 7 January 1965,an aid application for Ismani Water Supply, Land Survey No. 46,
prepared by WeD.I.Doy gave the cost of the comstruction of a tumnel from the Little
RBuaha river and 20 miles of pipeline, with a second branch of 15 miles, as £265 000
spread over three years; and left the construction of the 60 megawait gemerating station,
the development of 20 000 acres under irrigation and the bullding of the Little Ruaha
dam to the future.

The pump scheme was dismissed as having too high a recurrsnt cost,

On 9 January 1965, a map giving the areas of *good" soil for development send some
estimated population figures,as and when the area is fully developed,was forwarded by
R.¥W.B, Iringa to the Regional Agricultural Officer who is undertaking an . "Agricultural
Foasibllity Study of the Ismani Area wlth Reference to a Water Supply from the Little
Buahs River%,

The R.W,E. comments that the proposed development could lead o a demand of 1.5
million gallons a dayy, which at the Iringa township price of sh 3/m per 1 000 gallons
would cost £80 000 per annum.

The gquestion of financing the development of +the area is also covered by the
correspondence and minmubes of file WD 302,

The Ministry of Lands, Settlement and Water Development had promised the inhebitants

of the lemani Valley area that £100 000, which wag estimated as the cost of the works,
was available for starting the scheme.

20 Dogerintion of the Aren

The Ismani Valley area of some 200 square miles lies to the north of the Little
Buehs wiver, separated from it by a range of hills. Iringa town is buillt om the western
end of this range. The Great North Road Iringa-Dodoms forms & loose boundary along the
western margin, and the north and east is bounded by low hills.

The area is drained by the non-peremnisl Mbungu river,; which flows east into the
Great Huaha. There 18 mo record of flows in this river. Drainage is interrupted by
a series of mbugas which eventually drain imio the river system,

The general topography can be described as broken and undulating, with a good =moil
cover. The.altltude varies from 4 700 to 4 000 feet; very little of the area is flat,
except within the mbugas, but the slopes are not steep and the greater part of the area
is suitable for cultivation. Soil erosion is not apparent except near the steeper edges
of the drainage lines where the cultivators have tried %o use every inch of land. The
area has been cultivated for a long time and the natural vegetstion has been destroyed
or strongly modified,

Rainfall at Iringa airport, 1960=64,

Annual total in inches 1960 1961 1962 1963 1964

18.9 2467 30.7 24,4 19.6
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Rainfall at Ismani, 1956~62

Annual total in inches 1956 1957 1958 1959 1960 1961 1962
279 25,8 23,62 - 43.8 24,8 24,7

3e  The Ismani Water Supply Scheme

3.1 General

Looking into the relatively short history of the "Ismani Water Supply Scheme',
it seems that the original and rather urgent target to be achieved, namely a satisfactory
water supply (which had been requested by the local population), had undergone consider—

able transformation when the technical side of +the problem was undergoing discussion and
examination.

From a limited rural water supply scheme intended to meet the immediate needs of
the local people in the Ismani area, it became a large multipurpose water development
projecty with the idea of digging a tumnel through the Cherigimono hill range to divert
300 cusecs from the Little Ruaha,with the possibility of irrigation development over
some 320 square miles.

In such a multi-purpose scheme, the return from the domestic water supply would form
only a minor part of the returns from the wholey; and undoubtedly the feasibility of the
scheme has to be based on the full-scale development of the area. For this reason alone,
realistic consideration must be glven to the prospects of irrigated crops and electric
power consumption inm ﬁheIringa‘Plateau/Ismani Valley area in the future.

3.2 Irrigation of the Ismani Valley area

So far, irrigation is not required by the unsetitled population of the Ismani
Valley area. Should a reliable water supply and other community facilities build up
better living conditions in the area and,therefore,urge a greater part of the population
to become more stable and to practise husbandry on a more permanent basis, irrigation
would most likely become a mecessity to palliate the long dry seasson. But because of
the undulating land, gravity irrigation can hardly be envisaged. Overhead sprinkler
irrigation would be the best systemy, so development of irrigation at Iemani will have
to wal®t wntil the region is much more advanced.

3¢} Present sgriculture in the Ismani Valley arves

Some T8 000 acres are under rain-fed cultivation abt present, the greater part
of which is used for maize; some beans and tobacco are grown, and the usual food crops
are grown near the houset. A few caitle are kept in the area, but the number that can
gtay throughout the dry season is small; like the farmers they have to leave once the
dry season staris and local surface water supplies dry out., Cotiton is not grown in the
area due to the regulations imposed by theMinistry of Agriculture, Tanzania.

3e4 Agriculiure output

The yields of maize are put at 5 bags/acre or 1 000 pounds per acre. Total
output of maize in Tanzania is some 600 000 tons. The area under cultivation of crops,,
including maize,is 16 400 000 acres. The total output of cereal starches is 3 520 000
tons. So it is possible to say that the output of the Ismani valley area is sbout
double the average for the whole country.
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3.5 Soils

After only a brief examination of the area,the general soil pattern suggestis
that the bulk of the area that is suitable for dry arable farming has been developed
for a long times some of the easterm sreas and the mbugas are still not used. The level
of fertility is not high but compared with other parts of the country is above average.

‘The only way to improve the fertility level of the soil without using artificial
fertilizers is by introducing rotations, including legumes; and by introducing mixed
farming and returning the animal manure to the land, something that is rarely practised
at present in Tanzanias and it seems that this is gomething the farmers are strongly
opposed to doing. The labour of moving the manure is considerable without the help of
some form of transport; and the manure tends to collect near the dwellings which are
not usually in the centre of the arable ploise.

4o Population of the Area

The number of people in the Ismani valley area is estimated at between 7 000-8 000
during the height of the maige growing season, but falls considerably in the dry season,
perhapeg to 2 000, The main population areas ares Tlole, Nduli, Lambilole, the Ismani
village area along the Great Norith Road, the Mbungu valley and Ukaninemo area. I+t is
egtimated (R.H.E.) that after development the population density will be 380 per square
mile (110 000 on 184 000 acres), as opposed to 26 for the whole of Tanzania. If the
area ig developed to 184 000 acres, and each family of five persons farms Pive acres,
the population will be 640 per sq. mile (1 per acre).

50 Utilization of the Generated Power

Taking into account the power requirements of an overhead irrigation system and
domestic demand, the 50 megawatts quoted previously isg considerably in excess of the
anticipated future demand.

Of the three main purposes of the Ismani Valley scheme « irrigation, hydro-electric

power and water supply « only the last requires immediate consideration, as the real
shortage of water is hindering permanent and organized settlement in the area.

6o Domestic Water Consumption in Rural Communities

The feasibility of tapped water supply schemes in rural Africa is frequently based
on a daily consumption of 10 gal/human. Provision for cattle also amounts to some 10
gal/head/day. This is more than is necessary.

Tapped water, supplied from relliable and permanent sources, delivered at kiosks is
needed in the following amounts in the Ismani area.

- Humans ; Dry season (8 months)s 6 gal/day/person
25 gal/day/family of 6.

Rainy season 3 gal/day/person
12 gal/day/family of 6.

(additional supply from surface water) -
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Cattle: Dry season (8 months): 8 gal/day/head
Rainy season Wil
(full supply from surface water)
The actual water requirements, with & population of about 10 000 and 5 000 head of
cattle are as follows. These amounts must be supplied from a permanent source (ground—

water or perennial river flow — no seasonal storage).

For 8 months, during the dry season:

Humans: 60 000 gal/day maximum.
Cattle: 40 000 ¥ " "

100 000 gal/day meximum
i.e0 24 million gal over 8 months.

For 4 months, during the rainy season:

Humans: 30 000 gal/day maximum.
Cattle: Wil

30 000 gal/day maximum.
i.@. 306 million gal over 4 months.

The total yearly requirements from the water system would thus be about 28 million
gallons.

Te Sources of Water Supply

T.1 Permanent sources

There is no perennial river within the considered area; the nearest is the
Little Ruaha. Moreover, until a proper hydro-geclogical survey is carried out, the
groundwater cannot be considered as a main source eithery, although extraciing a small
quantity of water for limited purposes is envisaged as an additional supply on resiricted
ZoNneH,

T.2 Hon-permanent sources (atorage)

Te201 Rain-water
Yearly rainfall at Ismani averages 23.7 inches (recorded over 5 years).
At Iringa Airfield it averages 28,3 inches (recorded over 6 years)., About three guariers
of an inch falls within the three months; February, March, April,

Te2.2 Seasonal surface runoff

hccording to the Rufiji Besin Survey report, average specific runoff on
Iringe Plateau amoumts to T5 ac ft/sq. mile/year. Referring to the varying yields of
the four “charcos® or dams built within the area, i1t appears that the runoff is not an
entirely reliable source of water supply.
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801 Permanent sources

Water could be extracted from the Little Huaha by pumping it over the lower
saddle of the hill range, 150 £% asbove the river bed; by a hydraulic ram (through &
gabion-made weir 8 £t highg by & tunnel. A delivery system, would be required for all
three alternatives.

In pany parts of the Ismani Valley, extracting groundwater by wirepump would be an
adequate way of supplying domestic water to small groups of familles., Wind records at
Iringa Alrport (Wduli area) show that a 20 £t diameter wind=wheel, properly located,
could 1ift to 130 £+ more than 800 000 gallons during the year (see Appendix 6)y iees
the annual consumpition for a community of 250 people plus cattle,in due proportion
(assuming an additional supply from rain and/or surface run=off during the rainy season).

8,2 HNon-permanent gources

8.2,1 Catchment and storage of rainwater

Assuming a 20 inch rainfall in en ordinary dry year, one and a quarter
ft of rainwater can be collected during the three rainy months (March, April, May).
Assuming also that the use of stored rainwater would be resitricted to humans (water
requirements of cattle being met by other means),the quantity of rainwater to be caught
for the annual requirements of one individual is 1 440 gallons or 231_f+2, Therefore,
the area of watertight catchment (for one individual) should be 185 ftz, and the capacity
of the cistern 1 200 gallons oa 200 ft3 (per person)s. The minimum catchment area for a
family of six should be 740 £t“y and the capacity of the cistern 2 800 gallons or 800 ft3o

86202 The family-type rainwater cistern

A 10 x 10 x 8 £t underground cistern, is required, lined with bricks
and £floor bricks, covered with aluminium corrugated shéets supported by a light bamboo
frame,

The roof of the house (of corrugated sheeis) and the roof of the cistern itself
form an appreciable fraction of the rainwater catchment.

cistern roof w 10 x 10 = 100 £°

house roof = 20x 10 = 200 £42

300 £4°
Area of the Yapron" o
740 = 300 - 440 £4

The apron is lined with floor bricks.,

For future housing,the cistern and apron should be planned to be combined with the
dwelling.

802.3 The community-type rainwater cistern (50 to 100 people)

Cisterns of 50 000 and 100 000 gallons, with appropriate aprons {7 700 and
15 400 ft3),wou1d be needed. Although they should be cheaper fsmaller area of lining

and roofing per gallon stored), the types of roof=framing become different for larger

spang, and require more costly materials.
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Whatever the type thecistern is, drastic measures should be teken in order to avoid

pollution of water; femcing arcund the aprons, separate wells Ho exitract water from the
cigterns,

8.2.4 Storage of temporary Tunoff

Due to the high evaporation (and seepage), the capacity of shallow
reservoirs created by erecting small sarth dams at selected places on minor none

perennial water courses has to be four or five times larger than the estimated require-
ments.

On the Ismani Plateau four such “charcos®™ have been in service for several years.
Their yield is not very satisfactory. Howevery; this means of storing water cannot be
neglected, especially for catile. In every casecareful investigations have 4o be carried

out in order to select suitable mites comtrolling water catchments of limited area, not
subject to intensive erosion.

9, Cost Estimates

It is possible by examining figures and estimates worked out by W.D.I.D. to antie
cipate the development costs; running costs, and finally the cost of water supply to
this area.

9.1 Permanent sources

9.,10e1 Little Ruaha River

i Pumping. Pumping costs were worked out (File WD 302 Folio 54)
at sh 2/25 per 1 000 galloms om the basis of a delivery of 233.6 milliom gallons per
year. We estimate that the needs for Ismani will not exceed 28 million gellons per year.
The estimated figure should, therefore,be increased as the capital, installation and
running costs do not vary inm proportion to the delivery, but will fend to increass as
the total delivery of the scheme is decreased. This figure,if brought to sh 2/503w111
be adequate for comparison,

ii. Hydraulic Ram., No previous study has been undertaken for the
supply of water to Ismani by using this sysiem. The use of hydranlic rams in this scheme
might be worth investigating, especially as the operation and running costs would be
minimale

iii. Tunnel, Estimates for the construction of a tunnel are given in
File WD 302 Folio 54. A minimum possible tunnel structure with distribution system will
coat £743 000. The entailed capacity of 300 cusecs (300 cusecs = 59 000 million gallons/
year) is dictated by the techmical considerations of tumnel construction, and there is
no relationship between that capacity and the actual water requirements of the Ismani
Valley. As only 28 million gellons are needed, the cost of delivery of 1 000 gallons
by the tunnel would bes

743 000 x 20 x 1 000 = 17/70 cents
30 x 28 000 000

Therefore, supposing that water for the Ismani Valley is supplied from the Little
Ruaha, it is obvious that pumping, either by pumping units or hydraulic rams, would be
the most economical system.

Pumping for Ismani could be developed in stages,as the need arose, through the increase
of water consumpiion in the area.
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Howevery, it must be noted that the supply of pumped water would only serve areas where
population is concentrated. Long distances beiween the areas of concentration and
places where the population is scarce would overburden the construction and the opera-
tion of a complete water distribution system.

9,1.2 GCroundwater

Reference is made to the Ukaninemo borehole, equipped with a windmill,
The construction costs were as follows (1957):

Borehole (300 £t deep) £ 950
Surface works and equipment £1 650
Total £2 600

The tested yield wasg 300 gal/hour, and the estimated yearly output 800 000 gallons.
The 7ost of the supply of 1 000 gallons by pumped groundwater (windmill) would be about
sh 5/~

9.2 Non-permanent sources

Cost estimates for ths supply of runoff storage water which are based on the
water catchment tank built at Segera indicate that water would cost about sh 27/— per
1 000 gallons, This figure is very high. However, it could be reduced im the following
ways.

i. Development costs could bé decreased by an estimated 40 percent if proper
attention is glven to the design and the choice of material used in the building of
these tanks.

ii. Mogt of the costs are local costs involving only a small portion of foreign
currencies., ILabour costs could also be met by voluntary contribution, or by the farmers
when unemployed in cultivation.

Moreover, the topography of Ismani is particularly suited to the development of such
tanks.

10. Gonclusions and Recommendations

The Ismani Valley area has been recently developed as a result of the comstruction
of the Dodoma-Iringa road. The valley is part of the Rufiji Basin and drains north to
the great Ruaba river. Its general topography can be described as broken and undulating.
The altitude of Ismani wvaries from 4 TOO to 4 000 feet. There is no evidence of impor~
tant soil erosion., The average rainfall is between 20-27 inches and the rainy season is
from mid-December to the end of April. During 6-7 months the area does not receive any
rainfall,

The rocks of the wvalley belong to the Oneiss family. These can be divided into (a)
Quarts-Feldspar-Chlorite Sericite Schists and (b) Hormblende Biotite Gneisses. The rocks
were subjected to various geological forces; and aspa result they became substantially
deformed, Jjolnted in placessshattered and inclined im a south easterly direction.

The Hormblende-Biotite Gnelsses are fhe more massive and harder rocks. Close and
tight jointing is a typical characteristic of these rocks, and groundwater counld be
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confined at depth in an irregular and scattered pattern..

Ismani can be divided into five main zones according +to land use in the valley.

a) The Hduli areae.

b The Central Ismani,

¢) The Tgula ~ Mkulula area.
§d% The Lambilole Mbuga.

e) North of Nyangoro.

The Fduli and north of Nyangoro are mainly tobacco growing areas, while the Central
Ismani and Igula ~ Mkula areas are maize growing areas; the Lambilole Mbuga is chiefly
grazing ground for cattle.

The immediate interest in Ismani lies in the maize-growing areas of central and
Igula-Mkululu,where 60 percent of the Iringa and Mufindi's maize is produced. TYields
have been gradually decreasing. Reasons for the drop in production are mainly:

(a) Lack of domestic water supplies,especially in the dry season, which results in
the decrease of the labour force and cattle in the area. This favours malize production

while it excludes other possibilities in land utilization, especially in the case of
labour~demanding cropse.

(b) Other measures which might-result in the adjustment of farm utilization in
the area, such as use of fertilizersjmproved marketing, land tenure reforms, animal
breeding,etc., would eventually result in increasing labour requirements.

It is obvious that the first step toward any readjustment or development in agri-
culture production at Ismani is to provide a reliable supply drinking water to the people
of Tsmani., Any major irrigation development and power productionm scheme should be posgt—
poned until this basic need has been fulfilled,

So far no agricultural work has been started im this area,for the purpose of
determining the economic, technical and human problems involved in an irrigation scheme.
The time needed for this study, .the design, and the construction of an irrigation scheme
in this area, will easily exceed four to five years before any irrigation project can be
starteds The following investigations are still required.

(1) Soil and topographical surveys.

(i1) Tunnel investigations and accurate consiruction estimates.

(iii) The determination of suitable crops.

(iv) Proper irrigation methods and costs of development,

(v) Water consumption of the crops im relation to the regime of the Little
Ruzha, taking into account the dry season, and Tanesco water rTighis, etce

(vi) PRunning costs and expected returns,
(vii) Settlement of the population and system of operation.

Other problems related to the proper economical use of power would also have to be
examined by the agencles responsible.

The total requirement fcr water in this area is about 28 million gallons per year.
This figure is based om the actual population and cattle numbers in this area.
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A tunnel 1o bring water from the Little Rusha river is not recommended, not because
of technical considerations,but because economically a ftunnel would not be viable unless
large amounts of water are actually required.

It is recommended that:

(a) Pumping of water from the Little Ruaha should be developed for water supply
4o tlhie main concentration centres at Ismanl, The development of the pumping scheme
ghould be gradual and in accordance with the requirements of the population.

(b) Pumping from underground water using windmills should also be investigated to
supplement the water distribution system in the area. This method might in future
compete with the system in (a) if areas are remote and the population is low.

(¢) The construction of runoff storage tanks is expensive when compared with other
methods, but such tanks will find their uses as the methods of construction are improved;
and especially where families and small numbers of cattle and people are located in
remote areas. This system also has the advantages of absence of foreign currency
requirements, use of local materials, and high labour costs tha+t could be cut by proper
organlsation and by voluntary ocomtribuiion, and by spreading construction over a number
of years.

The cost for development would be:

gag piped water supply « £76 000
b development of exlisting water supply = @34 000

It is difficuld to assess the exact flgures of banefit Ismanil Valley would get as
a result of this scheme, but the most obwvious results would be:

(a) A yearly economy in the cost of transporting a minimum 50 000 persons to and
from Ismani during dry zeason.

(b) "The permanent settlement of the migratory population would not involve extra
costs in accomodations and other services as the temporary accomodations used during
dry season would be also used permanently.

(¢) More earning would be expecied on farms as labour—demanding high producing
erops are introduced gradually to the area. This would result in the diversification
of production and & beltber distribution of labour requirements.

(a) It will solve a marketing problem resulting from the need of bringing in and
bhandling the bharvest in a short perlod, l.e. before the commencement of the dry season,

(e) Introduction of stability on the farms, more capital and a long Yerm
congervation policye

Possibilities for the utilization of the generated electricity should be examined
by the Ministry of Indusiries and Power. If information;later proves that there are
good possiblilities for the development of the Little Ruazha scheme then more detailed
gtudies could be initiated towards that end,
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Chapter 10

MWAKIJEMBE IRRIGATION SCHEME

1, Location
The village of Mwakijembe iz on the south bank of the Umba river,about 40 miles
upsiresm from the Tanzania-Kenya border. Access to the village is an 18-mile long sarth

road from Mitandikeni, which is about 40 miles from Tanga on the Mombasa Road. Travel-
ling would be difficult on the earth road after heavy rain.

26 Topography

The houses of the village are situated on slightly undulating land above the river.
This land extends to the south and east. North of the village the land slopes steeply
towards an alluvial terrace of variable width above the rlver bed. The terrace is
flooded for short periods during maximum river flows (i.e. April 1964).

There is a contoured topographic map of the area, scale 1 in to 200 ft.

3o Population

There are about 200 persons in the area as far as could be established. The major—
ity are farming the land along the river terrace, but a few own livestock.

4o Cultivation

The main crops are maize, cassava and beans, with a few bananas and coconuts; all
relying on rainfall. Crop failures are common. It is believed that each person has 0.5
acres of shamba.

56 Rainfall

The rainfall, as in many other areas of Tanzania, is erratic and unreliable.

Rainfall at Mwakijembe 1951~1955. Averasge inches per month

January 1.11
February 2.49
March 1.84
April 3.59
May 4.58
June 0.40
July 0.74
August 1.74
September 0.87
Cctober 2.32
Kovember 2.80
December 2,26

24.74 Maximum in one days May 1951, 3,36
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Rainfall at Moa Estates,25 miles from Mwakijembe and nearer the coast,was an aver—
age of 40.47 inches per year 1941-1962., Dally maximum 6.21 inches 26  September, 1948.
Lowest annual rainfall 1941-1962 was 1949 with 26.01 inches,

6o Hydrology

The Umba river is perennial with a wide fluctuation im flow. Gaugings from January-
December, when the gauge was destroyed by a flood, gave a minimum flow of 8 cusecs on
October 31 ~ 1963,and a maximum of 6 000 - 10 000 cusecs on 26 December- 1963.

In April 1964%fhere was an even higher flood which rose higher than any of the local
peoprle could remember. This new high-flood level was recorded during the recent survey.

There is an agreement between the Governments of Kenya and Tanzanla that allows
Tanzanla to abstract 5 cusecs for irrigation at Mwakijembe.

70 Soils

From an irrigation point of view, there are three soil types at Mwakljembe that are
potentially irrigable. These are:

i, The soils of the river terrace. At present these solls are fully cultivated
mwnder rainfall. The soils wvary in texture from clays to coarse sands due to their allu-
vial origins. They have a high level of fertility and show no signs of salinity or of
Poor drainage, except in a few places where the topography assists the wet conditions;
An ideal site for pumped irrigation.

i1, The soils of the sloping land between the river terraces and the village.
These are generally brown and red clay loams,with occasional rockoutorops and patches of
shallow soil. Ths slopes are too steep for any practical irrigation system.

iii, The soils of the undulating land around and to the south and east of the
village are deep, bright red, clay loams carrying a thick cover of commiphora bush.
Very sultable for irrigation but for their topographical position 80 - 90 £t above the
river, whioh excludes the possibility of pumping on economic grounds,

8, DProposals for Irrigation Development

8.1 Three methods for extracting water from the Umba river have been proposed for
irrigating area listed in Section 7. iii.. Thess are:

i, Damming the Umba river so as to obtain reservoir regulation at a point 3%
mlles above the irrigation area and supply osnal on the south bank of the river.

iiy¢ ~Building a weir at the same point as the dam but running the canal along
the north bank for 1.7 miles and then bringing the water across the river by an inverted
syphon.

iii, Installing & pump or pumps to 1ift the water from the river to a commanding
level for the whole areaj the 1ift will be about 90 ft.

We believe that the building of a large and expensive scheme along the methods pro-
posed hereabove cannot be recommended at present for the following reasons:

i, The area is remote and the population is low compared with the requirements
of the scheme.,
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ii, Marketing difficulties will be encountered if the scheme is %o produce in
excess of local requirements.

14ii, Detailed investigations are required so that a proper economic appraisal can
be conducted,

iv. Damming the Umba river at the proposed weir site is not Pfeasible due to the
steep slope immediately upstream from the weir.

Te Any upsiream reservolr construction is considered not economically feasible
for the present time.

i, The proposed pump irrigation, abstracting water from the Umba river, to

command the area described in Section 7 (iii) is considered not economic for the present
time due to the very high running costs of pumping.

9, Recommendations for Development

The immediate requirement of this village is to secure a reliable agriculiure crop
on the area presently under ocultivation and described in Section T, i .

A pumped supply from the Umba river to command these 115 acres is sufficient at
present.

Water would be distributed to open furrows via short lengths of pipe from the pump.

The area to be irrigated is about 115 acres and the gquantity of water required
would be about 115 == 1.92, or 2 cusecs. Assuming s water duty of 60 acres per cusec.

0
Power required to 1ift 2 cusecs to 15 £t from the river to the irrigated area would
be HP = QWH
550
2 x 62,5 x 15 = 3.4 Say 5 HP to include losses.
Y

I+t would be possible to £it the pump +to a tractor so that water may be extracted
at several points along the river and thus reduce losses due to long runs of earth
furrows., Also by this method water distribution will be easier and these would be an
economy in lift.

10, Implementation of the Scheme

Additional field informatiom wall be needed %o complete the study and the planning
of this irrigation scheme. = The Water Development Office in Tanga could be instructed
o collect this information as soon as possible.

The detailed project could themn be drawn along the requirements of the farmers, It
would then be possible for the designers to specify the number of pumping points, the
delivery of the pump, the power of the tractor and other specifications for this project.

The Water Development Regional Engineer should have frequent contacts with local
suthorities, especially with the village committee so as to explain %he scheme to them
and to inform them of the development stages that are already under waye

Farmers of this village must have some form of organization enabling them to make
proper use of this scheme as well as of the equipment invelved. We sugges?d that the pog-
gibility of forming an Agriocultural cooperative sociaty>grouping the farmers willing to
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Join the scheme should also be investigated. The rules for this cooperative society
could be similar to what has been proposed for the Mombo irrigation scheme.

The following informatlon is needsd before more definite planas can be made:
1. Number of farmers having shambas on the land proposed for development.
2. Aoreage and layout of each shamba (to be marked on the existing map).
3. Present pattern of cultivation of various crops and average ylelds:

a, Planting season

b. Land preparation

¢. Harvesting

d. Intercropping

e. Average ylelds

f. Pests on plant diseases affecting the area.

A.  Land tenure rights,
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Chapter 11

REPORT ON IKOWA IRRIGATION SCHEME

1, Introduction

Reference is made to this scheme in previous reports -~ FAO Report om Flood Control
in the Kinyasungwe-Mkondoa River Basinj Report om Ikowa Irrigation Scheme W.D.I.D. 19553
Report on Irrigation and Land Use at Ikowa 1958, Land Planning; and Ikowa Irrigation
Scheme, proposal for possible revival, by L. Horat, FAO Irrigation Engineer.

24 Existing Situation

The situation on this scheme is well explained in Mr, Horst's report. However, at
present the 40 acres that were cultivated by 26 tenants are not in evidence. <he area

under irrigation has decreased to a few plots of banana trees. Waters from the reservoir
and the dam are now used only fors

i, Flood control.

ii, A part of the domestic water supply for about 3 000 inhabitants of this area.
iii., Cattle watering for about 4 500 head of cattle.

Agricultural development in the Ikowa area is now centered on séttlement schemes
that are composed of three distinct groups:

(1) A group of T.A.N.U, Youth League volunteers.
Qii) Women settlers who originated from Dodoma township.
(iii) A group of farmers, elders, who have been selected from around the area.

Each of the groups were allocated about 40 acres of land planted with rain-fed crops,
ground nuts, sim sim and maize. No irrigation is practised on these settlement schemes.

Several surveys of the soils within the Ikowa scheme have been made in the past and
many analyses carried out.

From a study of the past work, present field observations and analyses, the conclu-
sions reached are:

The soils ("red soils") nearest to the main canal are suitable for irrigation but
are not very fertile and have a low water holding capacity., Drainage is adequate and
the land falls gently from the main canal. There are about 40 acres of this land under
command of the present canal system.

Lying next to the "red soils® iz a narrow band of fine clays 'of about 14 acres, im-
perfectly drained and having a slight salinity and alkali hazard. These soils can be
irrigated, but with care. Below this narrow band of clays lies a larger area of some 95
acres of dark clays of high inherent fertility. These soils are the problem: soils of
the scheme. In many places the analyses show high salt and pH readings at both surface
and depth, with high exchangeable Na %j; whilst in other places the readings are not’
unduly high. This follows the usual patchy patitern of saline/alkali soils.
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and leaching to keep the soil in produstion. In Fairness to the early soilg survey, it
should be noted that the recommendation to irrigate this type of soil was of an experi-
mental nature in order to assess the possibility of reducing soluble salts in such a
80il by leaching with irrigation water alone, or even treating with gypsum.’

Very little experimental soil work was carried out once irrigation started, partic~
ularly on the build-up of saline-alkaline conditions and water tables.

The layout of the irrigation and drainage scheme for this project, although designed
and planned, was not completed.

3. Discussion
The Ikowa dam was built in 1957 for the purpose of flood conirol and irrigation.

No proper attention was given to the agricultural and economic . side of irrigation,
especially concerning the choice of suitable crops, farming rotation, the organization
of the farmers, the marketing of their products, etec.

The rapid pace of silting in the reservoir would discourage any future undertaking,
for it is estimated that in a period of 8 -~ 10 years the reservoir will be silted. Pre-
sently, the reservoir does not always contain enough water to meet the needs of irrigation
and other water supplies, especially in dry years.

Checking silting, through watershed management, would be extremely costly and would
not produce any marked effect in the near future.

Some attempts at soil conservation, especially in the vicinity of the reservoir,
should be envisaged. Fencing of the reservoir and the proper distribution of cattle
watering points might solve some of the immediate problems. However, the beneficial
effects of this work on the future of the reservoir have to be examined from the economic
side.

The proposals put forward by Mr. Horst im his report have our full support, and we
further stress that no further step or additional expenditure should be started on this
project for promoting irrigation, unless an agricultural solution to the problems in-
volved is duly worked out. Emphasis and stress should always be considered on the value
of the organizatlon, and in the adminisirative and ftechnical operation of the scheme,

In case it is declded to go ahead with irrigation on this scheme, and in the event
of proper tackling of its agricultural problems, it should always be borne in mind by
the planners that the life of this scheme, even if revised as recommended in Mr. Horst's
report, would not be more than 20 - 30 years because of the siliing problems in the
reservoir,

4, Recommendations

The recommendations in Mr. Horst's report for the revival of +this project are
strongly endorsed.

Irrigation on this scheme should not be considered unless -
L. The proper organization of the farmers and the administration of the scheme

ig worked out according to a comprehensive agricultural plan which would take into con-
sideration the nature and the life of the existing water supply.
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ii, The basic agriculiural development should, therefore,be concentrated on grow~
ing rainfed crops in the areas of good soils which surround the irrigation scheme.

1ii, In case it is declided that irrigation should be included in the pattern of
land settlements that are developed around Ikowa, we recommend that, provided the farmers
have been well organized and funds are available, any plan should always consider the
irregularity and gradual decrease expected from the water supply. Crops to be grown in
the irrigation scheme must be either hardy, drought-resistant plants, or deep-rooted
trees, that would survive the possible variations in quantity, and eventually the lack
of, irrigation water during the dry season. Also the choice of the crop should be linked
with the economic value and marketability of the produce to justify expenditure on ir—
rigation.

Nevertheless Ikowa dam; if properly maintained to provide flood protection; domestic
water, and cattle watering for this area, would contribute in a marked way to the improve-
ment of the living standards and in the income of the people in this area. The dam would
therefore contribute a great deal te development, other than agriculture, and the dam
should be maintained in operation as long as possible,
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Chapter 12

PAWAGA TIRRIGATION SCHEME

1. Introduction

I+ has been proposed to supply irrigation water to an area of land on the east bank
of the Little Ruaha river by means of a low weir and canal. Another proposal was to in-
corporate a road bridge with the weir to improve local communications,

20 Location

The area in question covers about 2 000 acres on the right bank of the river,between
Segerers and Chamaba. The proposed weir site is at 7° 28 S, 35° 28°' E, altitude aboutb
2 700 ft.

The area is served by an earth road running north from Iringa to Izazi, a village
on the Great North Road. From Iringa to the weir site is 36 miles and from Dodoma 142
miles. '

3o Topography

The area is part of the flood plain of the Little Ruaha and is bordered by the
Uhenge escarpment to the S.E. and an undulating plain to the W.E,

The river flows N.N.E. on an aggraded bed which shows signs of frequent and recent
changes of river course with assoclated cut—-off mesnders and polnt-bar deposits.

Just below the confluence of the Hoho river with the Little Rusha there is a rock
bar, and it is this rock bar that has led to the proposals for a weir at this site. The
rock bar has been surveyed and examined in some detail by W.D.I.D. There is a river
gauging station at this site.

The area that would be commanded by & weir at the rock bar is level or gently un-

dulating, dissected by old river courses and sandy cross drainage channels flowing down
from the high land to the east, but it is not subject to flooding by the river.

4o Present Irrigation Works

Below the nmorthern end of the proposed area there ars two main off-take channels
used by 1ocal'1rrigators to irrigate land downstream; and traces of many older furrows.

One "o0ld" furrow has now become an important arm of the river and causes heavy flood-
ing downstream during the rains.

4 newer furrow, the so-called "Italian furrow", dug in the 1940°s, has now ocaptured

a large proportion of the siream and is out of control during high river flows, flooding
gome of the irrigated aresa.

) Due to the aggraded state of the river and the lack of proper regulators, the ir-
rigators have had very little control over the water and have "lost" their supply wherever
a furrow has been captured or the river changed its course,
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The cost of bringing such a furrow system under control is very great and would be

far above the economic levelj and this is one of the reasons for considering the proposed
area,

5« -The Proposed Area

The proposed area is virtually unoccupled, and apart from a few rainfed shambas is
used for graszing.

The area under command of the low weir has the following vegetation cover - acacia
woodland of mature trees on the young alluvial soils; and acacia scrub on the sandy clays,
and acacia-commiphora scrudb on the red soils and sandy soils.

Rainfall at Kimande < 14 years 1949 -~ 1963. Altitude 2 900 £%. Average annual rain-
fall 14.36 in,

Average Monthly Rainfall in Inches

Jan, Feb, Mar, Apr. May June July Aug, Sept. Oct, Nov. Dec,

3,32 2.83 2.72 1.49 0,16 0,01 0.0 0.0 0.04 0.34 0.53 2.87

As in other parts of Tanzania, the rainfall is very erratic and poorly distridbuted,
80 a system of agriculture based on rainfed crops is precluded and the only alternative
i8 a system based on lrrigation.

6. Soils of the Proposed Area

Several reporis on the soils along the banks of the Little Ruaha have been made in
the past, but the only one to cover this area in any detail is a report by the A,0. Land
Planning, dated 25 May 1958. (Folio 156 File 58/2 CR.210). The soil survey was done
with the help of air photos, and soil pits were dug at intervals along itraces cut in the
bush. But the results of the analyses of samples taken from these pits are not available
here., Analyses, however, do appear %to have been carried out.

The reconnaissance soil map produced with the above report shows that the soil
pattern is quite complex and from an irrigation point of view made difficult
by areas of intractable soils, alkaline soils and buried sand channels., Some of the area
wag too complex to map at reconnaissance level.

The report recommended that the alluvial soils are sultable for irrigation and that
the area should be invesitigated in greater detail, but this was not carried out.

The area commanded by the proposed new channel was estimated as 2 660 acres, but
Pollowing a more detailed topographic survey of the area it was found necessary to alter
the line of the proposed chamel, This reduced the aresa under command to some 2 160 acres.

0f these 2 160 acres,over 400 acres were mapped as "areas completely unsuitable for
irrigation due to wnfavourable topography, presence of numerous sand bars, and isolated
from main area by gullies",

The remaining 1 T60 acres is divided in two by a large sand channel rumning through
the centre of the area, parsllel %o the river,
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A detailed soil survey of the above 1 760 aores could downgrade another 40% of the
area to leave only 1 000 aores of really suitadle soils, and these would not be in a

oompact blooks.

To Construotion of Weir and Channel

The length of the channel, as shown on H.Q.SK No.267/3, ie approximately six miles,
The first 1.5 miles would be a mon-irrigating ohannel and oonsiderable exoavation would
be neosssary, some of it rock.

The weir would be a mass oonorete struoture with a orest level of 497.6 £%, that
is 5,44 ft above the lowest recorded flow level in 1956 - 1957 (flow of 229 ouseos) and
7.59 £t below the highest reoorded flow level (flow of 5738 ousecs) April 1957. Invert
level of off-take would be at 495.0 £t., The high flow would mean a water depth of 9.4
over the welr crest.

Mle WI.27 Follo 2 gives a desoription of the rook bar at the weir site, also Folio
189 File 58/2 C.R.210,

8. Costs of Construction

In November 1958, the cost of construotion of the weir, headworks, main and dig-
tributary channels and main drainage ohannels was quoted as £35 000. There was also
a plan to incorporate a road bridge with the weir. But it is not olear if the £35 000
inoluded the cost of such a bridge—-oum-weirs.

The £35 000 quoted above does not include the costs of land clearing, land pre-
paration, or minor field channels.

Development costs per aore, assuming 1 000 acres irrigadble ares

35 000 construotion + 12 000 clearing and levelling +
1 000 1000

?_%%% minor field channels, roads, eic. = £55 per acre.

£55 x 1 000 = £55 000 or 1 100 000 shillings.
To the above figure there should be added the costs of improving the road to Iringa

and other agrioultural and social services, whioh would range sround £25 000, Thersfore
total oapital costs for developing this soheme would be about £80 000.

9. Reoommendations

The future of Pawaga scheme as proposed by #,D.I.D., will depend mainly on the po-
tentiality of production, marketing and other eoconomic and social faotors, ocompared with
the present land utiligation by farmers.

The factors involved in that scheme indiocate that its development in a single stage
would be a hazardous aohievement. Planting trials for irrigated orops in the project
area should be conduoted as a base for proper appraisals and planning of the scheme,

Social factors have also to be oonsidered. The farmers are presently living in en-
viromments which are much different from the proposed new area.

Therefore, as an alternative to this soheme oonsideration should be given to the
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irrigation of a small area by pumping from the river about 1.5 cusecs initially, and to
increase the area gradually as the demand for irrigation water increases.

The land.classification survey shows that there is considerably less land for ir-
rigation than was expected. Pumping water will be the only solution to satisfying local
needs,

A pumped irrigation scheme will not prejudice the eventual building of the welr if
the design of the pump scheme is flexible and 1ts water could be supplied from the weir
in the future.
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Chapter 13

THE DEVELOPMENT OF STIEGLER'S GORCGE AS A MULIT-PURPOSE PROJECT

1. Introduction

The Rufiji River system drains an area of 68 500 sq. miles, almost ome fifth of
Tanzania,; and discharges to the Indian Ocean some 80 miles south of Dar.es-Salzam.

Stiegler's Gorge, situated 100 miles up=siream from the mouth of the River; is one
of Tanzania's mosi imporitant natural resources and its development would be a major step
towards full development of the Rufiji River Basin. The construciion of a dam at the
gorge would be a multi-purpose project, the benefits of whiech would be:

i. Power Generation
ii. Flood Control
iii, Irrigation
ive JWavigation
Vo Fisheries
vie hecreation and Tourism

The Gorge was identified during the German administration. Im 1955~-60, the FAO
Rufiji Basin Survey team in the course of their studies investigated various dam sites,
Two alternatives were put forwards the main features of these alternatives are:

Dam Alternative T Alternative IT
Type Concrete gravity Concrete gravity
Roadway Elevation 530 000 £% 600 000 £t
Total Crest length 1 150 £+ 1 900 £%
Maximum helght above river
bed 308 £ 378 £4
Tull supply level 510 4% 580 £%
Total Reservoir Capacity 6 370 590 A4 £t 18 500 000 A £t
Maximum useful storage 6 369 530 A £ 18 498 940 A £t
Cost of Dam (1960) £10 267 000 £17 110 000
Installed Capacity 362 Mega Watts 430 Mega Watts
Firm Power 1 260 Million Kwh 3 359 Million Kwh

The FAO proposals were preliminary in nature, and emphasized the irrigation aspects
of the project. More investigations are necessary before definite plans could be laid
dowm. As stated in the U.S.A.I.D. report "Rufiji River Basin® of 1967, the average flow
for the sleven year period from 1954-65 was 25 000 000 ac feet as compared with an
average of about 18 000 000 ac feet measured during the five years starting in 1954«55
and quoted in the TAO report. This would increase considerably the original estimate
of the power output of the project.
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The forecasted power demand increase im the near future reported on by A.S.M.I.S.
(1967) is 12 percent annually. There are only three bydro-power sites within short
transnitting distances of the Gentral/coastal system namely: Pongwe on the lower Wami,
Kidatu on the Great Ruaha,and Stiegler's Gorge on the Rufiji,

The cost per kwh genorated for Stiegler's ie estimated at 2.8 cents when fully
consumed; the cost from other two power sources has been calculated at between 5=6 cents
per kwho On the other hand, the heavy initlal investment needed for dam comstruction
wlll possibly result in about the same unit cost in the first development stage. It is,
therefore, desirable to investigate whether Stiegler's Gorge project could be implemented
in stages.

In view of the predicied increase of power demand at 12 percent annually, the con-
struction of Stiegler's dam should be starited around 1975. The feasibility studles,
detailed design and financlal arrangements are all time consuming. To meet this {ime-
table the feasibillty study should be starited immediately.

2o Recommendaticmtis Proposal for a Feasibility Study

2ol Preliminary investigations

2.1.1 Surveys

ie Aerial survey of the river sitretch where possible sites may exist.
(This work is im hand).

ii. Reconnaissance soil and topographic survey over the potential irrigation
area, together with provision of necessary egquipment.

iii. Detailed topographic surveys for possible dam sites.

2.1.2 Access roads

Aocess roads are necessary even during investigation stage for the facility
of transport of equipment, personnel, etc. The access road system should be well planned
and readily upgraded to meet the heavy duty requirements for dam and power, house con-
struction.

Equipment needed for investigation will include soil testing apparatus and diamond

drilling rigs. Pield accommodation for the study team will also be required. Improve=
ment of the present air strip will be necessary.

2.2 Studies for the dam and reservoir

2s2e:1 Dam gite

There are six dam sites mentioned in the FAO report, Volume VI parts 1
and 2. The dam site proposed by the FAO team in 1961 is located at 7°48906"S and
37°51¢00"B. Thig site is about Tl river miles upstream from Utete, For each of the
prospective dam sites a detailed topograpkic survey and preliminary design should pe
carried out with due consideration given to the foundation problems, material require-
ments and aveilability, water management studies, power generation costs, to evaluate
relative merits.

2:2.2 Tyve of dam

The FAO report suggests a concrete gravity dam with by-pass tunngls.
Various types of possible dam comstruction should be investigated such as rock~fill,
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concrete arch or earth dam. Suitable sources of concreie aggregates and spillway con-
ditions would present considerable problems and will influence the decision on the tyvpe
of dam sitructure selected.

20203 Hydrology and water management

YMore data has been collected since FAO submitted its report inm 1961,
The average flow according fo the latest information exceeds the 1961 estimated flow
by nearly 40 percent. This increases considerably the capacity of the reservoir and
power generation potential., Detailed investigations on hydrology, peak flood evaluation
and water management for power generation, flood control and irrigation are necessary.

202+4 Determination of economic height of the propesed dam

This should be based on the water managementi studies, cost analysis on
types, height and spillway considerations; and teke into account the power gemeration
aspectsy generalting costs and consumpiion.

20205 Advisabillity of establishment of a cement factory
When the type of dam is decided, and if a concrete dam is adopted, due
to the large volume of comcrete involved it might be desirable to establish a temporary
cement factory for the exclusive use of the project,

2.3 Power generation

Stiegler's Uorge is most attracitive as a power scheme, and the preliminary
investigations show that power can be produced at a very low unit cost. Due %o the
relatively small power consumption in Tanzania at the present time, and large capital
investment needed for the dam itself, a thorough investigation on staged development
should be undertaken., Thisg is straight forward as far as it concerns the power house
and generating equiyment, but for the dam construction, due to the elevation of intakes,
penstocks and spillway, it is more complicated.

The proposed feasibility study should therefore include :

i. Possibility for a phased development covering dam consiruction and alterna—
tives,

ii. The preliminary design of the power station plant and transmission lines in
order o draw up quantities and a cost estimate.

dii.  An outline of the necessary transmission system and a feasibility analysis
based on the unit cost per kilowatt hour of firm power delivered to Dar-es-Salzane

2.4 Ixrigation
20401 General

The average discharges from the reservoir suggested in the FAO report
are 21 200 cusecs for Alternative I and 22 436 cusecs for Alternative I1; sufficient to
irrigate about 1 000 000 acres of land, which is probably in excess of the available
land in the area. The irrigation potential in the lower Rufiji area has been estimated
at 300 000 acres and with this area the cosis of investigation and design will be very
high. A large body of skilled personnel will be required, such as land surveyors, soil
scientlsts, professional engineers and technicians. The area below the propesed dam
can be divided into four sections, described below.
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20402 Areas north of Rufiii river

) North of the Rufiji River, immediately downaiream Pfrom the Gorge, there
is an ares with a gross acreage of 30 (000 consisting of soils of upiform alluvial clays.
The average rainfall is of the order of 40 inches annually. This area could be developed
for the irrigation of rice, Unfortunatley, the FAO soils map stops four miles from the
river due to the relative inaccessibility of the area.

2¢4.3 Areas south of Pufiiji river

The area south of the river, immediately downstream from the damsite
and upstream from Utete, is characterised by soils of variable texiure ranging from
clays to sandy soils, The average annual rainfall is about 30 inches. Irvigation will
be required when the flooding has been controlled., A mixed cropping patiern could be
planned for this area which extends %o some 180 000 acres gross,

20404 Utete ares

In the area north of the river in the vicinity of Utete, the soils are
quite wniform and comparable to other soile north of the ryiver. The major portion of
the soils im this area are alluvial clays with minor inmirusion of sandy soilsj the
average annual rainfall is about 30 inches., Irrigation will be necessary when flooding
has been controlled. This area, with a gross acreage of 36 000, iz served with the best
communications in the lower Rufiji area; and should therefore be developed first if no
contrary indications are found during detailed investigations. 4 pumped pilot irriga-
tion scheme with a flood protection works should be established in thig ares at an early
date., The area on both banks of the river downsitream from Ndunds to the sea coast is
characterised by very uniform soils; especially on the north bank where extremely uaiform
elay soils extend over a very large area. The gross acreage is estimated at about
180 000 acres, with average annual wainfall of abomt 40 inches. The area is partly
affected by tides, and detailed study of tidal effect will have to be conducted %o
assess the total availability of land. The g0ils, climate and rainfall all indicate an
area favourable for rice production once Fflooding is controlled and irrigation facilities
provided.

It must be siressed that, although the most alttractive benefit from the project is
power generation, the controlling of the flood flow of the Lower Rufiji river makes 1%
essential that irrigation be established, since the livelihood of the area is currently
dependent on the floods for cultivation, which would cease once the dam is buil® and the
water stored for power generation. The development of irrigation schemes in the Lower
Rufiji must therefore be undertaken simulianeously with the Power Scheme.

The proposed feasibility study should, therefore, covers

i. A pedological survey of the lands considered topographically suitable for
irrigation to Produce soil maps to 1:20 000 scalse.

Jid. An agronomic survey of the irrigable lands to determine suitable cropping
patterns and rotation based on the soil survey findings.

iii. A sociological enguiry into the problems which will arise with change of
agricultural techniques following the construction of the dam.

iwv, A general layout of irrigation system and detailed typical irrigation design
for a representative area in order to draw up quantities and cost estimates.

v, The establishment of an sdeguate hydro-meteorological network for the area..
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2.5 Navigation
The broad lines of the river training work required for the irrigation schemes,
and to allow for nawvigation on the river, should be established and the cost of this
treining estimated.

2,6 Other aspects

The feasibility study should cover the following additional aspects:
i. TPisheries
ii. Recreation and tourism.

iii. An economic evaluation of the scheme as a whole and a preliminary apportion-—
ment of the cost of construction to its different components.

2.7 Estimated time requirements_and costis

The Ffeasibility study will inevitably require at least 3 years for completion, and
the report which emerges should include a time-table for the development of the Lower
Rufiji Basin. With 1975 as the target date for starting construction, the feasibility
study should begin not later than January 1969 since a further 3 yearswill be required
for design work and the arranging of finance. N

The cost of a feasibility study is tentatively estimated at sh 10 000 000/“0
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Appendix 1

SUMMARY OF REPORTS ON IRRIGATION DEVELOPMENT IN TANZANIA

1, Lake Vigtoria Drainage Basin

This area has been surveyed by Sir Alexander Gibb and Partners and report of inves-
tigations submitted in December 1956. As the Nile Basin covers such a big area in Tan-~

zania, the survey is of a very preliminary nature. However, the Nile Basin in Tanzania
was sub-divided into three distinoct areas:

1.1 Bast Lake Region

Areas under investigation by Sir Alexander Gibb and Pariners are as follows:

Mara Valley Majita Bay

Mori Valley Baumann Gulf

Suguti Valley Outa

CGruneti River Mbalageti River

Raamagongo Rear the ferry of Ukerewe Island
Tkungu Bay Hear Kibara.

According to Sir Alexander Gibb and Partners' repori, the first five areas are
more suitable for implementation, whereas the rest of the schemes are less favourable,
for the following reasons:

Tkungu Bay Soils and Topography both unsuitable
Majita Day Soils and Topography both unsuitable
Baumann Gulf Drainage
Mbalageti River Salinity
Guta Salinity

Ukerewe (near ferry) Liable %o flooding
Area north of Kibara Liable te flooding
Near mouth of Grumetli River Salinity
Mara Swamp Iiable to flooding.

These conclusions are preliminary in nature; more detalled investigations could
possibly affect the feasibility. However, Sir Alexander Gibb and Partners' report in-
dicates clearly that only five areas should be concentrated on for future investigation.
The areas and possible irrigable acreage are listed as below:

Kara Valley 15 500 acres
Mori Valley 1 500 acres
Suguti Valley 3 800 acres
Raamagongo 250 acres
Grumeti 2 400 acres

1.2 Sukumaland Region

Possible areas to be developed,according to Alexander Gibb's report, sre:

Magogo Valley
Simiyu/Duma Valley
Igsanga Valley
Bukeme Bay
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Sima (Several areas)
Kassa Flats and Magu Bay
Tungwe Bay

Hzera Bay

The first four areas are considered to be more feasible,whereas the other
areas are not recommended in the report due to the following reasons:

Nungwe Bay Unsuitable soil and topography
Nzera Bay Unsuitable soil and topography
Wasea Flats and Magu Bay Unsuitable soils
Sima Area Unsuitable soils

Of the areas proposed by Gibb’s report, the following are listed:

Name of Scheme Gross Irrigable Area (Acres)
Magogo Valley 8 200
Isanga Valley 5 100
Simiyu/Dmma Valley 1 400
Bukome Bay 1 300
Other small areas 1 000
Total 17 000

Of these proposed 3Schemes, Simiyu Scheme is proposed only on flood.protection
basis. No dam was proposed in the report, the gross area to be irrigated is rather
limited, only 1 400 acres.

In 1963, a Tugoslav Team made another survey of the same scheme. Later,
Dr. Dolfi of FAO wrote a report proposing to build a dam to command an area of 20 000
acres,

In 1965, Gibb was asked to invesiigate the same schems. Pending the sub-
mission of the report, it seems the difficulty of foundation and unfavourable topographioc
conditions are the malun problems of the project.

1.3 West Lake Region

According to Gibb's report, elght areas have been investigated, namelys

Hgono/Ikumba Swamps

Kashasho Valley (including Kabala Valley)
Ruiga Bay

Kishanda Valley

Kitangule Plain

Busenya Area

Diverere Swamp

Wsonsol Valley

Of these elght areas, only the first three areas are considered by Gibdb as
more feasible for development:

Gross Area (Acres)

Ngono/lkumba Swamps 1T 340
Kashasha Valley 14 200

Ruiga Bay 500

Total 32 060
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On the remaining five areas, Gibb's report considered the following areas not
suitable for the following reasons:

Area Reason for unsulitability

Kishanda Valley High pumplift, poor topographic

Kitangula Plain, and conditions, and excessive soil

Busenya Plain acidity

Diverere Swamp Unsultable goils

Wesonsoi Swamp Poor soils and difficult drainage
conditions,

It i8 to be noted that the West Lake Reglon is rather a remote area in Tanza-
nia, The proposals made by Alexander| Gibb are of a wery preliminary nature. More invese
tigations are needed within these regions to decide which areas sghould be started for
irrigation. However, recently the Water Development and Irrigation Division made some
proposals for the development of the Kagera River, which is the largest tributary of
the Lake Victoria within the Tanzania territory. A multi-purpose dam has been proposed
for the power generation, flood control and irrigation. Preliminary studies show very
high potential of this scheme as it involves such a big area to be developed. However,
the high initial capital cost and remoteness of the area with regard to the other part
of the Tanzania territory would possibly limit the immediate implementation of the schems,

The Nile Basin within Tanzania covers an area of 30 500 square mliles,

The amount of water flowing into Lake Victoria from sources in Tanzania is
estimated approximately at 3 922 000 acre-feet a year. With such an amount of water and
land at our disposition, it would be rather difficult to draft a general plan for develop-
ment in the whole area without more detailed investigations. The first thought for
development would be to abstract the water from the lake within falr range of pumping
lift.

Several locations along the coast have been selected for pumping irrigation,
Agridev is actually working on field basis for the agricultural development along the
Lake coast.

If the pumping 1if%t and pumping running cost could be analysed through Agridev
performances, and pumping irrigation layout could be made along the various areas on the
coast, this should be considered as the most feasible scheme that can be proposed for
the present time as it would involve less expensive and flexible initial costs for deve-
lopment.

In the West Lake area, in early fifties, the Bhagwant Sugar Estate was esta-
blished and the refinery was in operation by 1955. Irrigation is practised by overhead
sprinkler, pumping water from the Kagera River.

The Estate is still in the developing siage and is prosperous. The Missenge
Sugar Scheme was proposed to increase sugar cane production by outgrowers in the areaj
the scheme is considered economically feasible as the initial capital requirement is
rather low.

Due to difficulty of communication, the West Lake Region is rather separated
from other regions, However, there is a tremendous potential for water resources deve-
lopment. The Gibb's. report is considered too brief. It is recommended that more detailed
survey should be made to assess the future development, especially the Kagera River Dam
and its commanding areas.
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1.4 Smith Sound Schems

The Smith Sound Scheme was originally proposed during the German Administration.
The idea is to convey water from Smith Sound at the southern extremity of Lake Victoria
over the Bouthern watershed of ithe FNile Basin %o ilrrigate land in the Manonga Valley
and the Wembere Plain.

I+ was originally estimated that 570 000 acres of land were lrrigable in the
Manonge Valley and Wembere Plain, and that in addition some T 400 acres in the Isanga
Valley could be irrigated from the main canal between Smith Sound and Isaka. The esti-
mated flow of water needed for irrigation was 3 250 cusecs.

Trom the engineering point of view, there were two proposals %o convey the
required water through a 56 mile long trans-basin canal. One is by multi-staged canal
pystem along the main canal to reduce the excavation. All the power required to operate
the three pumping installations could be produced at a plant near the outlet of the main
canal. The other alternative is to excavate a gravity cenal with a maximum cut of 93 ft.

Cost estimates made by Gibb show that there would be little difference in
capital cost between the two alternatives.

The total cost of the Smith Sound Scheme, excluding the cost of reclaiming the
lands,was estimated to be in the order of £25 - £30 million at the prices of 1956.

At the present rate it should be estimated at £40 000 000.

Furthermore, Alexander Gibb in his report mentionel that original estimates of
land available of 570 000 plus T 400 = 577 400 acres were not available. Only 220 000
acres of saline and alkall land could be found in the proposed area.

This scheme should be considered only for future potential.

1.5 Possible action to be taken within the next Five-Year Development Plan on the
Lake Victoria Area

ie  as Pumping Irrigation slong the Lake Coast.
be Missenye Scheme.
iie Detailed investigation. Simiyu Scheme is now under investigation.
iii. More preliminary investigations needed in the near future,
ae Kskono Dam,
b Mara Valley.

Co Magogo Valley.

2s Lake Tanganyika Drainapge Basin

2.1 Luiche Delta near Kigoma

Mr, Mary of FAO submitted a report entitled "Investigations for .flood control
in the Luiche Delta"™ in 1964. This report gathers together the basic data available in
1961 and outlines possible schemes of water control, flood protection and drainage. He
suggests that Nyangofa Dam be built to control the flood, and floodway to improve the
drainage.
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‘ In 1966, Sir William Halcrow and Pariners submitted a feasibility report en—
titled "Report on the Economic Peasibility of Flood Control, Irrigation and Hydro-electric
Works in the Luiche River Delta’,

In this report two schemes have been proposed:

Scheme A¢ No dam but replaced by proposed Big Bend flood
control diversion.

Scheme B: With Nyangofa Dam.
The Halcrow report favours Scheme As

Both these reports mention the high s8ilt content in the river and no effective
desilting devices have been suggested to dispose of the silt, which is surely the main
technical problem to be solved before the total scheme area is started. A48 a step-by-
step development was proposed in the Halcrow report, the proposed preliminary drainage
works, involving clearing the Shepstone Channel and rehabilitating the old western and
eastern Luiche Channel, with a total cost of £16 000 could be implemented immediately.
The proposed second step is to provide internal drainage works in some of the developed
areas within a total cost of £142 000. The implementation of irrigation facilities
should be very cautious as the silt content is so high for both Schemes A and B. I%
should be implemented only when more studies on silt deposition are made and proved to
be feasible.

3. Pangani Valley

3.1 Historical background

In 1961, Dr. Dolfi of FAO submitted a report entitled "The Nyumba ya Mungu
Storage Scheme on the Pangani River".

Proposals were made, apart from the generation of power, to use part of the
basin water resources in the upper reaches of the basin, where favourable conditions
exist for agricultural development, for irrigation, and part of the balanced water to be
used in chosen areas downstream from the reservoir in the same district. However, ao-—
cording to a report prepared by Dr. Dames, FAO Soil Expert, only limited areas of the
mid-valley can be considered as having soils of good quality from the point of view of
irrigation farming.

In 1962, Halorow and Pariners submitted a report on "The Development of the
Pangani River Basin". In this report, the irrigation development in the basin has been
divided into three areas, namely:

B) Middle Pangani

"EA Lower Moshi
(C) Mkomazi Valley."

The Lower Moshi area has been sub-divided into:

“{1) Rau Area
§2 Miwaleni Spring and Kahe Area
3 Soko River Area
(4) Himo River Area.,"

In the Middle Pangani Valley, %wo areas have been mentioned in Halcrow's
reports
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(1) Marwa
2) Naururuw,"

In the lower Pangani, the Mkomazi Valley has been suggested.

All these schemes have only been investigated in a preliminary way. Further
feasgibility studies are needed to confirm the viability of the development.

3,2 The Special Fund Project

In 1964, a United Nations Special Fund Project commenced to investigate the
potentials of the Pangani and Wami Valleys. This project ended in February 1968, and its
findings are given in Report FAO/SFs 42/TAN 4, 1969.

Proposals aresubmitted for irrigation development in the Pangani River Basin
at Kahe Miwaleni upland and Naururu, and for pilot schemes on the Wami coastal plains,

4o Wami Valley

Dr. Dolfi of FAO submitted a preliminary report on the Wami Valley in 1963. In this
report he suggests that a large-scale irrigation development can be implemented in two
aresasg:

ie The alluvial plain in the Central Plateau
iie A strip of the coastal plain.

In the central plain areas, the report suggested six reservoirs to be built +to
control the whole river flow. More detailed investigations are needed before any realis-
tic and phased development could be laid downs A sultable pilot scheme is surely the
first step for development.

More detailed surveys were undertaken by the United Nations Special Fund Team, and
the results of these surveys are given in the final report mentioned above.

Be Ruvu River

Mr, Chablani of FAC submitted a report entitled "An outline plan for the Development
of the Ruvu Basin". The main suggestions made by Mr. Chablani are:

is That a total of 23 dams be built to control the flood and %o provide required
irrigation water for development.

X The following three areas could be developed for irrigation:

Area I 168 000 (Cross 110 000 Wet.
Area II 234 000 Gross 160 000 WHet,
Area IIX 29 000 (Gross 20 000 Het,

It was stated that first priority should be glven to Area I, followed by Areas II
and ITI, with emphasis on the development of the Mgeta Area first. The proposal to con-
struct the group of 23 reservoirs is also put into three phases:

Phase 1, Dams 1 %o 7 concentrated in the Mgeta Catchment.

Phase 2. Dams 8 4o 10 including Kidunda Dam in the Middle Ruvi.
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Phase 3. Dams 11 to 23 for the development of lower reaches of the Ruwvu River.

In 1962, a French technical Mission submitted another report in greater detail. In
this report, emphasis has been given to the building of the Kidunda Dsm as the controlling
gtructure for the development of the Ruvu Valley. They suggest that the seasonally
flooded area along the Ruvu between Kidunda and the Indian Ocean is the most suitable for
agricultural development. Nevertheless, this development is in comnection with the flood
control of the Ruvu River and its boundariesi the building of the Kidunda Dam, essential
for flood control, seems to be the first condition for a land development programme.

When this will be built, most soils now lying fallow will be able to be developed, ir-
rigation becoming possible with water stored in the reservoir.

The costs of the 23 dams haveé been prepared by Mr. Chablani as listed in Table VIII
of his report. From this tabley; we can see that the Kidunda Dam is much more favourable
than the others as the cost per ace. fte. of reservoir capacity is only shs. 33/- ac. £t. to
compare with the second lowest of shs. 280/= ac. ft.

The favourable condition for bullding the Kidunda Dam is not only to compare with
other proposed damsg in the Ruvu Valley, but also to compare with any other dam in the
country. The cost of ac. ft. of capacity or the cost of regulated flow or the cost of
unit area of land development under the command of the Kidunda is so low compared to any
other proposed dam in this country that further economic comparison 18 considered un-
necessary.

The power potentiaml in the Ruvu Valley is not high, principally due %o topographical
conditions. The development of Ruvu Valley is mainly agricultural. Also there has been
a recent proposal to grow a large area of soft wood for pulp produciion, with a plant
near the Ruvu Bridge.

The Kidunda Dam is now under detailed investigation by the Chinese Aid Mission.
Pending the results of the investigation, soil surveys should be carried out in the areas
for future development of land., The French Mission listed the priority as Areas, C, D,
and E in the No.3 Drawing of their report, All these areas are big. A preliminary soil
survey will be necessary, to find:

i. Total suitable land for irrigation, and
il. Priority for development and phases.

Detailed soils survey and topographic surveys are expensive. They should be concen—
trated in the mos+t promising areas for development.

The Mgeta plain is more fertile than Lower Ruvu, but the communication and marketing
conditions are less favourable. However, the MPvuha pilot scheme as proposed by the
French Mission should be implemented as soon as possible to ascertain the economic value
of development.

Besides the M'vuha pilot scheme, recommendations for a pilot scheme called Kwala,
located near the Ruvu railway station, have been submitted by another French Mission.
This is = most important scheme, and the report is very complete, giving all bills of
quantities for construction, The scheme has been shelved as it was feared that it would
duplicate the State farm proposed by the Chinese Mission.

The Mgeta Plain, according to French Mission's report, should be developed under the
following priority:

ae The western Kiraki area and the Mgeta Mugazl area.

be The Migezi -~ Bwakira areas.
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Co The Bwakira Dutumi area.

do The eastern Dutumi area and the Kilengwe area.

6, Rufiji River Basin

6.1 Potential for development

The potential for land development in this vast river basin is enormous, The
FAO report "Preliminary Reconnaissance survey of the Rufiji Basin® indicates that 155 000
scres of land could be developed. In a vast river basin such as the Rufiji, all con-
siderations - social, technical; human, organizational, economic. and financial indicats
clearly that development should proceed by successive stagese.

The basin presents opporitunities for multi-purpose development of land, power
generation, flood control, and navigation, in that order of priority.

All these developments are more or less inter-related. Furthermore, the basin
ig divided into three regionss Usangu, Kilombero and Lower Rufiji.

As far as land development is concerned, the FAO preliminary reconnaissance
survey of the basin suggests that the development should proceed in thres stages (p.50,
Vol,I).

ie Pirst Stage

This comprises the development possible with the minimum of capital
expenditure. Water is to be taken from streams as they now are —unregulated. No storage
dams are included, whether for water supply or for flood proteciion. Only relatively
minor works of protection against flooding, river diversion, or drainage, are assumed.

ii. Second Staﬁg

This is intermediate between the first and third stages. It is visual=-
ized as including the construction of larger works only on a moderate scale, technically
not difficult and financially not too costly, either in actual amount or im relation to
their prospective benefits,

iii. [Third Stage
This comprises the full control of river flows both for provision of

irrigation water and prevention of flooding, and the extension of irrigated cultivation
to the maximum ultimately possible,

Although there is no clear division between these three stages, the general
programme is qulie clear.

6.2 Economic aspects

The 1960 FAO report was written with the emphasis on the engineering 'side,
The economy is based on figures of engineering costs and of the value of the products
to be expected. The expected yields and prices of the various crops however depend on
so many basic factors,such as skill of cultivators, efficiency of the organization,
methods and means of {ransport, marketing or export of cash crops, methods of collecting
revenue, taxation, etc,

Irrigation is an expensive invesiment. Irrigation schemes must be viable.
Cash crops should be included in a scheme plan., Marketing and means and costs of trans—
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port usually affect the financial return. At present the costs of transport across the
Kilombero River are high and uncertaing this jeopardizes the development of the area
south of this river unless the bridge across the Kilombero is built. The development
south of the Kilombero is, therefore, rather limited for the present time.

The total land development potential is listed as follows:

Usangu 519 000 acres
Pawaga 12 000 acres
Kilombero 824 000 acres

Lower Rufiji _ 200 000 acres.

Total 1 555 000 acres

ey

6,3 First-stage development

60 301 Usangg_

Nembera R. (Madibira) 5 000 Soils very good, land clear.
Halali R, 8 000 Soils good.
Mbarali R. 25 000 Soils medium to goods 1 000 acres

already developed.
Kimani and Great Ruaha R, 25 000 Solls goode

Chimala R. 5 500 Soils good. Some river diversion
and local drainage necessary.
Usangu N.W., and N, 1 000 Pasture management with some ir-
rigation.
Dry Valley
Idunda Valley Trisl. Barth dams.
Total: 69 500

03,2 Kilombero valley

Luri R, 1 340 Soils wvery good.

Rufiri R. 2 500 Soils wvery good.

Mdulipa R. 1 250 Soils excellent.

Furua R. 2 500 Soils good.

Mpanga R. 1 250 Soils excellent.

Mgeta R. 1 250 Soils suitable.

Lumemo R. 2 500 Soils qulte good, systematic
irrigation.

Lumemo R. 1 250 ©Polder Scheme extension of trial

farm area.
Totals 13 840 acres.
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6¢ 303 Little Ruaha

Development of little Ruaha {or Pawaga) is a minor one when compared
with Usangu or Kilombero,

6.3.4 Lower Rufiji

The lower Rufiji development depends mainly on the construction of
Steigler's Gorge Reservoir which is estimated (in 1961) to cost, dam only:

Alternative 1 £10 267 000

Alternative 23 £17 110 000

The main purpose of the Steigler’s dam is power generation rather than
irrigation development. The implementation will be economically justified only when the

market for power favours. Many dam sites have been proposed in the FAO Rufiji Report
{ general r@port‘Pi43). The merits of these proposed dam sites are listed as follows:

"1, For power generatlon.
A, Stelgler's
B. Mtera Dam.
2. For land development {or partial power generation).
A, IMkasu
B, Taveta

Co Msana

D, Ngalenge

E, Iringa
T, Doliya
Go Mbarali

H, Kimani°‘

This priority list of dams is very tentative in nature. It should be
revised according to information collected from time to time, However, it gives some
idea where %o concentrate investigations needed in the near future. The selection was
based on unit cost of reservoir, locations and lands commanded.

Te Msangasi River Basin

This is a river basin between the Pangani and Wami, The development of this basin
is interesting because of its small size, which is about 1/4th, 1/6th and 1/8th respec-
tively of those of Ruvu, Pangani and Wami,

Dr., Dolfi, FAO Irrigation Engineer, submitted a report entitled "Msangasi River
Basin”, A storage dam was proposed with an impounding capacity of 60 000 ac. ft. %o
irrigate an area of 10 000 to 15 000 acres in the plains.

The total cost of this river basin development was estimated at £2 750 000.
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The project is favourable due to the small amount of capital requirement compared
with any other river basin in this country; and the overall capital requirement is surely
within the financial capaclity of the Govermment.

However, the report is very preliminary in nature. More detailled investigations

are needed for feasibility studies. Main problems involved are hydrology and soil surveys.
It is essential that gauging stations are installed.

8, Iukuledl Basin

This basin Is located at the southern part of Mitwara Region. The total catchment
area is 1 850 gquare miles, draining inte the Indian Ocean at Lindie.

Mr. Mary of FAO submitted a report entitled "Lukuledi Basin® in 1962. In this report
he proposed to develop the basin by improving the drainage of the river.

Detailed surveys are necessary. However, the following are suggested:

i Survey and design of the present Mahiwa Experimental Farm ae an irrigation
pilot scheme, by the Water Development snd Irrigation Division's owmn engineers,

ii. If the investigation proves favourable it would not be difficult te implement
the schemey, as 1t covers only a few hundred acres of land development. As the diversion
welr is already built only drainage and field canals are necessary.

iii., If the Mahiwa scheme is proved 4o be successful, the same patitern could be
applied to the land available within the basin.



Village

Misinga
Iveno
Ndolela
Ttagutug
Thambingeto
Kitapilimwa
Dunguya
Mafifils
Ilambilole
Matembo
Manyambuma
Mgiha
Tkengeza
Malenga-Makal
Nyangoro
Chadindi
Mangawe
Hollo
Muswimbi
Mcungugu
Kihorokota
Kigilu
Tgula
Malenga-Makalil
Makundupa
Mhawana (Muhwana)
Ngege
Nyakavangula
Lukalasi
Masega
HMwanzagala
Itimbo
Mkulula
Nyakabena
Thumbilisa
Mpalagaga
Balali
Mgeke .
Mawalewela
Wduli
Mlangall

TOTAL

90

Appendix 2

CATTLE CENSUS IN ISMANI AREA CONTUCTED BY THE
MINISTRY OF AGRICULTURE, FORESTS AND WILDLIFE

Cattle
5 172

T 432
1 436
2 310
6 454
2 344
4 449
2 051
4 712
364
257

2 596
726
277
521
303
428
272
1122
342

1 406
871
629
134
18
265
201
185
203
107
205
309
345
245
237
178
352
301

2 166
3 755
2 130

51 866

Goats

1117
330
312
627

1 203
545
367
254

1 246

99
54
340
193
98
88
24

165

105

208

120
104
262
8176
381

T 137

Donkeys
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Appendix 3

LABOUR REQUIREMENT FOR ONE ACRE OF MATIZE

Maize Jan. Feb, March April May June July  Aug. Sept. Octe Nov. Dec.,
oughi 1,
(oxen slonen) IR T
Planting WA 0.5

T
Cultivating
(weeding) 2x4
T

Harvesting

3
VI

Shelling and
bagglng 6

VI

Total man day per acre 19: With a peak demand of 0.1l5 man per day during March, Api'il, Juné, and July
and August. This would limit an average family of 2 labour units (assuming 1 unit the husband, 3 wife
and %+ child) to about 10-15 acre plots. 4
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Appendix 4

LABOUR REGUIREMENT FOR ONE ACRE OF GROUNDNUTS

Groundnuts Jan, Feb. March April HMay June July Aug. Septe Oct. Nowv, Dec,

Ploughing
and ridging

5
(oxen ploughs) Ty, VI

Planting W 1

Cultivating
(weeding) 2 x4

Lt

Harvesting 45

L

Drying shelling
and bagging 60
VI

Total man day per day per acre 118: With an average demend of 1.3 man per day during May, June, July
and a peak of 2.3 in June. This would limit an average family of 2 labour units (assuming 1 unit for
the husband,; } the wife and %1 a child) to about 0.75 of an acre, if no additional labour is employed on
the fal‘m. 4
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Appendix 5

PRICE OF MAIZE IN IRINGA DISTRICT - 1965/66 MARKETING SEASON

Urade Board's Price f.0.g. . Deductions from Price per kg Price to Grower
(free on Cooperative Unions Godown) (in cents) per kg
Price per bag of Prioe per kilo . Coop. Coop. - Tranaport District Total de~
90 kilo net (in sh) (in cents) Union's Society's Charges Council's ductions
Levy Levy CEss 4%
I and IT 34/20 -/38 - -/02 -/04,5  -/01.6 -/08.1
‘ Approx.-/08 -/30
IIT 31/50 ~/35 - -/02 -/04.5  =/01.5 ~/08 -/27
iv 26/10 -/29 - -/02 -/04.,5  =/01.2 -/07.7
Approx.-/08 -/21
Hotes
(a) Board prices are fized for the season.
{b) Cooperative Society's Levy amounis %o sh 1/80 for 90 kilo bag net.
(¢) Transport charges amount to sh 4/05 for every standard weight of 90 kilo bag net.
(@) District Council Cess is calculated at the rate of 4 percent ad valorem of the fixed price of the maize per 90

kilo bag net as per the grades of maize. Under the produce Cess Act published in the Tanzania Gazette Supplement

No. 17 of 2 4pril 1965 G.N, No. 171, such cess must be payable to the nearest 5 cts, or multiple of 5 cts. to the cess
8o calculated, Under tkhese conditions,therefore, the amount of cess recoverable from the price of a standard 90 kilo
net (i.e. sh 34/20 for grades I and IT etc.) when recovered at the rate suggested in the table per kilo, will amount
to Crades I and IT — sh 1/40 Grade ITI = sh 1/30 and Grade IV sh 1/05.
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Appendix 6

POSSIBILITIES OF RAISING WATER BY WIND POWER IN THE
ISMANI /IRINGA AREA

Duration of wind velocity in excess of 6 knots during the period 0430 = 1930 hours
east at Iringa Airporit, and duration of wind velocity at over 21 knots, 1957=59.

6 = 21 knots over 21 knots 0 = 6 knots
January 39.6 hrs 0 hrs
FPebruary 46,0 hrs 0 hrs
March 33+3 brs 0 hrs
April 109.0 hrs 0O hrs
May 138,0 hrs Q hrs
June 160,0 hrs 16.2 hrs
July 138,0 hrs 1.8 hrs
August 163.0 hrs 207 hrs
September 170.0 hrs 0 hrs
October 136.0 hrs 0.9 hrs
November T74.8 hrs 0 hrs
December 2402 hrs O hrs

1 231.9 hrs 21,6 hrs 4 146.5 hrs

Total 5 400 hrs

Agsuming an efficlency of 20 percent.
With a wind wheel of 6.1 m diameter and a pumping head of 40 metres the oubput
ghould be:

6(1 231.9 + 21,6) m3 = 3 760,5m3 = 831 070.5 gallons.

Over 5 400 hours per year. This figure has been taken i.e. 15 hours per day, as
there are no records of wind velocities at Iringa from 1 800 hrs - 0060 hrs. As the
general pattern of winds at night in the tropics is similar, the wind velocities at
Dar es Salaam have been referred to. There is almost complete calm during the night
at Dar-es-Salaam Airport, so the output from the night time winds, if any, has been
ignored.
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