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PREAMBLE

During 1983 it was agreed that a new conmmunity for about

5. 000 persons shoul d be devel oped for the African Nationa
Congress (ANC) on abandonned farm | and at Dakawa, about 55
kil ometres north of Mdrogoro in central Tanzania. Later

in the same year NORPLAN A/s, Consulting Engineers,
Architects and Economists were conm ssioned to prepare
devel opnent plans for this new conmunity, to prepare the
necessary maps and to initiate a groundwater exploration
proganme. Work by NORPLAN on preparing the plan started

in Novenber 1983.

It should be noted that African National Congress
technical and administrative staff from Mazi nbu have nade
substantial contributions to the planning work. These
contri butions have taken the formof reports, working
papers and technical notes (see Technical References

i mediately following the |ist of contents) prepared by
ANC staff, advice given to NORPLAN and di scussi ons between
ANC and NORPLAN. In particular, ANC staff have been
responsi bl e for the devel opment of physical standards, for
forecasts of popul ation build-up and for definitions of
the main el enents of the Plan. ANC s contributions axe
acknow edged at the appropriate points in the text.

During the course of the planning work visits have been
made to Gslo by M. Spencer Hodgson, Architect-Planner

and M. Finn Flensted N el sen, Farm Manager, to assist the
NORPLAN t eam i n the planni ng work.

A preiimnary Status Report was submitted in two vol unes.
by NORPLAN to ANC on 9 March 1984. This Report set out

the main elenents of a Land Use Devel opnent Pl an and sone
prelimnary thoughts on the economic activities proposed
and on a progranmme of construction and devel opnent. The
Report was based on Visits to Dakawa by NORPLAN ci vi

engi neers, an architect/planner and an agricul tural expert.
Since March more work has been carried out on the
conmuntity’'s devel opnent plan and buil ding types and these
have been approved in principle by ANC technica

advisers. There is therefore agreement on the broad
princi pl es behi nd Dakawa’ s future devel opment pattern. In
addi ti on the NORPLAN Agricultural Expert has had the
chance to exanmine the site during and after the rainy
season, and to prepare nore detail ed recommendati ons and
speci fications. Since March NORPLAN has al so held
consultations with forestry experts in order to draw up
prelimnary plans for the devel opment of a tree-planting
programme. Further work has al so been carried out on

devel oping a plan for industrial and econom c actlvlty and
on preparing proposals for establishing av | ocal municipa
admini stration for Dakawa.



The present report therefore represents an up-dating and
an expansion of the Status Report. It represents the nost
current thinking on the devel opment of Dakawa and contai ns
the plans and proposal s which have been agreed with the
techni cal advisers of the African National Congress. This
Report is subnitted in Septenber 1984. A draft of the
report was submitted to ANC in early Septenber 1984 and
thoroughly di scussed and thereafter anended accordingly.
The Report is subnmitted in three volunes. The first vol une
describes the main el ements of the Land Use Plan. The
second vol une consists of a series of 6 appendices on
various aspects of the Plan including admnistration,
econom c activity and a | and use schedule. The third

vol ume contains the principal drawings i.e. |land use plans
for the community, master plans for infrastructure and
nodel |ayouts for the main centre area, primary school and
vi | | ages.

Gsl 0, Norway

1984. 09. 20
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1

1.2

| NTRODUCTI ON

Background to_The Projegt

The purpose of the Report which follows is to set out
Norpl an’s proposals for the devei opnent of the Dakawa
site as a new comunity. As presented here, Dakawa
will develop as a conplete community of about 800
houses and 5. 000 population with related agriculture,
i ndustry, services and infrastructure over the next
5-10 years.

In July 1983 Ardhi presented a plan proposal for the
devel opnent of Dakawa. In Cctober 1983 Norplan A/'S

of Oslo, Norway, were contracted to carry this
initial work further. The conpany was requested to
prepare a Devel opnent Plan at scal e 1:5000, sketch
designs for villages at scale 1:1000 and a witten
report setting out the detail ed proposals. These

were to be conpleted by February 1984.

Work began in Novermber 1983 on prelimnary field
reconnai ssance and consul tations with ANC staff were
conpleted early in January 1984.

During the planning work ANC have worked conti nuously
to provide NORPLAN wi th background data and with
pol i cy gui dance. ANC has provi ded gui dance on the
mai n el enents of a devel opnent programme and has

wor ked out details of certain buildings/institutions.
Papers and draw ngs on the Devel opnent Centre, the
vocational training centre, the student orientation
centre etc. have been prepared by ANC and i ncorporated
into the plan by NORPLAN.

The proposal s and plans presented in this Report have
been di scussed with ANC staff in December 1983,
January, March and May 1984 in Dakawa and Morogoro in
Gsl o in June 1984. The physical devel opnent plans

and housi ng types presented have been di scussed with
ANC s project architect, M. Spencer Hodgson in 0510
in June 1984.

Project Objectives at Wrk Programe

The principal objectives of the Devel opnment Plan for
Dakawa which is presented in this Prelininary Report
are as follows:

- Preparation of a physical devel opnent plan for

the Dakawa site at scale 1:5000 scale to

acconodat e about 5000 persons requiring re-

settl enent.



1.3

- Preparation of overall community infrastructure
pl an at scale 1:5.000 showi ng road access,

i nternal roads, water sources, supply

di stribution and di sposal, sewage di sposal, solid
wast e arrangenents, donmestic and industria

el ectrical supply systens etc.

- Preparation of designs for the villages and the
town centre at scale 1:1.000.

- Preparation of forecasts on popul ation

enpl oyment and econom c activity.

These obj ectives have been achieved with the active
assi stance and co-opertaion of African Nationa
Congress techincal staff who have been of great val ue
to the Consultant.

In the course of the planning work it has becone very
clear that a primary purpose of the Plan is to specify
general |y recogni sed standards of material/
construction and performance etc. ANC can then use
these standards in order to specify materials,

equi prent etc. for Dakawa which neets the specific
needs of the community, and not the needs of a
particul ar manufacturer/prodUEEr. This inportant
issue is explained nmore fully in Chapter 3.1 bel ow
The work on the preparation of the various plans and
this Report has been undertaken between Novenmber 1983
and June 1984 with visits to Dakawa by an Architect/
Pl anner, an Agricultural Specialist and a Roads

Engi neer, as well as the Project Leader. M. Tore
Johnsen. As proposed in the Status Report of Mrch
1984 further work on the agricultural proposals has
now been undertaken with visits to Dakawa after the
rain period by NORPLAN S agricultural expert and with
avisit to Gslo by ANC s Farm Manager for Mazi nbu who
has been able to of fer NORPLAN useful practica

advi ce.

The Layout of This Report

The present chaptex, Chapter 1, introduces the reader
to the project. Chapter 2 describes the piesent
situation at Dakawa in particular the nmain physica
characteristics of the site. The Report in Chapter 3
goes on to set out the principal plannin criteria

and standards for the main elenments of t e plan
Chapter 4 gives a brief witten description of the
Settl ement Devel opment Pl an, describing the main

el enents for which land is to be allocated. This is



supported by Appendi x 6 #Land Use Schedule- in

Vol ume 2. Infrastructure proposals for roads, water
supply, sewerage, refuse disposal, electricity at

t el econmuni cati ons are described in Chapter 5.
Chapter O describes the consultant’s proposals for
agricultural devel opnent at Dakawa. These will be
reviewed fromtinme to tinme. The preposals for
popul ati on and soci al standards for housi ng,
education and enpl oynent are set out in Chapter 7.
Vol une 2 sets out in nore detail proposals on
possi bl e industrial products for Dakawa, proposed
"project packages" for the financing of first phase
devel opnent at Dakawa, and a detailed Land Use
Schedul e for Dakawa.
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2.2
THE PRESENT SI TUATI ON
Physi cal Chagacteristics
The area allocated to the African National Congress
for the devel opment of a new community at Dakawa
covers an area of about 2.800 hectares (i.e. 28 square
kilometres). It is roughly 4 kilometres by 7
kilometres in extent. The area is known locally as
Dakawa and |ies about 55 kil onmetres northwest of
Mor ogor o, adj oi ning the new main road |inking
Mor ogor o and Dodora.
The site lies in the gently undul ating plan of the
upper Wanm River, about 800 netres above sea | evel.
The gradient on the site is between 0,4% and 0, 5% and
it drains towards the south-east. On the north-east
the site is bounded by the Vami Prison Farm On the
north and north-east are a nunber of farns, some of
whi ch have been abandonned. On the west the site is
bounded by the Migili Sisal Estate, and on the south
by Mabana Village. It should be noted that much of
the site is formerly agricultural farm ng | and which
is therefore fertile and well suited for farm ng
The pattern of rainfall at Dakawa is unreliable so
that donestic water supply has been derived al nost
exclusively from groundwat er sources. G oundwater
occurs at various depths because of the variation in
sedi nentation and the distribution of sand and cl ay
deposits. Dakawa is |ocated in the Mata-Wami
Basin. Mdst of the |ocal viliages are underlain by
| oanms and cl ays which are not water-bearing. These
sedi nents are fl ood plain deposits of the fornmer
Mkundi River. The Magol e River which passes through
the Dakawa area is perennial. This river is a
potential water supply source. The Mundi and Magol e
Ri vers existed as separate rivers up to 1978-79, when
the Mundi River was captured by the Magol e River
just downstream of the Morogoro- Dodona hi ghway.
geol ogi cal and Hydrol ogi cal Congitions
Qur understandi ng of the hydrogeol ogi cai conditions
at the Dakawa site is based on follow ng reports we
have recei ved
- Sections from
"Morogoro Donestic Water Supply Plan Report" of
August 1980 wor ked out by the Netherl and
Consul tants DHV

"Study for Donmestic Water Supply and Irrigation
Pur poses, ANC Dakawa" by Di pl.ing. Rudolf Hupfe
of 16 February 1983.
- "Swedi sh Report" unpublished, undated (during
1983) and on a prelimnary draft |evel.



2.2.1

2.2.2

Geol ogx

The Dakawa site is |located within the Wam River
basin. The River Wam flows in a north easterly
direction. The basin has a width of 20-25 kmand is
l[imted by a system of near parallel rock faults.

One fault is close to the Wam river. A second fault
system consi sts of a double fault system which lies
about 20-25 kilometres north-west of the river Wam .
The zone within the double fault has a w dth of

1-2 km The bedrock within this double faulted zone
is | ocated about 100 m deeper than within the rest of
the basin. The bedrock within the basin represents a
downthrow in relation to the surroundi ngs, depths to
bedrock within the main parts of the basin are in the
range of 50-60 m The basinis filled with

sedi nents, nost of them finegrained. Coarser

sedi nents are found in the river bed of Wam and near
the area of the double fault. ’

A nunber of smaller. not perennial, rivers run in
south easterly direction from hi gher areas outside
the double fault and nerge into the Wani . Sonewhat
coarser materials are found around such rivers, as
Magol e and the now non-exi sting Mundi River.

It is not clear if the sedinents in the basin are
deposits fromrivers or fromlakes. It is not
possible to say if | enses or veins of coarser
materials exist, representing potential aquifers.
Information fromtalks with |ocal people indicate the
exi stence of coarser materials, aquifers, at a depth
of 20 to 30 min the Magole River plain just north at
the ANC ar ea.

The possi bl e existence of aquifers in the Magole River
plain within the ANC area should be investi gat ed.

The nobst promi sing investigation nmethod would be a
conbi nati on of different types of geoelectrica

i nvestigations possibly followed up by sone drilling.
der ol ogx

The bal ance between precipitation and evaporation in
the area is very close to zero. The groundwater

| evel varies 2-4 mover the year, probably indicating
that the recharging of the groundwater is supported
mai nly from sources outside the area, however the
reports studied do not give sufficient information to
eval uate a groundwater budget (infiltration-
potentials, perneability. connection between
aquifers, safe yield etc.) in the area

Sone shallow wells exist in the area. The Wanm River

i s perennial
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Chem cal and Geophxsical Investigations

The groundwat er taken fromwells in the area shows
varying degree of salinity, some wells in the area
havi ng been abandonned due to increasing salinity.
The interpretati on of geoelectrical investigations of
the type VES (Vertical Electrical Sounding) is
difficult due to varying salinity in the groundwater
with depth, laterally and over tine.

In sone places fresh water resources seemto be

| ocat ed above saline groundwaters.

CGeneral ly the distance between geoel ectrica

i nvestigations is 2 kmor nore.

Wat er Resource ProsEects

The safest and probably best source of quality water
will be frominfiltration wells in the river bed of
Wam river. However the distance fromsuch wells to
the ANC-farmis about 10 km and t he hei ght difference
fromthe river to the farmis 40-50 m

For ot her groundwater sources to be devel oped sone
essential points should be considered due to the
facts nentioned on hydrol ogi cal bal ance and on
groundwater salinity.

If wells are devel oped in the basin, care should be
taken to control the groundwater level with time, and
to control the salinity. In particulai neasures
shoul d be taken to avoid conpl ete exhaustion of fresh
wat er resources which |ie above saline water deposits
- such fresh water will normally be depleted very
fast.

From previous investigations there are indications of
an aquifer of coarse materials reaching shallowto
nmedi um dept hs around the river Magole. A possibility
may exi st to establish a subsurface damin order to
rai se the groundwater |evei upstreamof this
threshold and thus to produce a | arger groundwater
reservoir than presently existing.

In the area north of Magol e-Dumla a swanpy area has
exi sted. This swanp which previously fed the Mund

Ri ver, was drai ned when the Dodonma hi ghway was built.
The area is now feeding Magol e River.

Rai nfall and evaporation are alnbst in balance within
the area.
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The Wam and Magole Rivers are the only known
perennial rivers near the ANC-area. Wam River wll
give a safe source of domestic water utilized by
infiltration wells near the river bank and by punpi ng
to the area

The groundwater in the area is mainly of saline
character, and many wel|ls have been abandonned. Wen
drawi ng fresh water, the danger exists that saline
water frombelow will replace the fresh water. In
devel opi ng groundwater within the area, it will be
essential to control groundwater levels and salinity
over tinme. Previous investigations have been
perfornmed at very irregular intervals.

I nvestigations should be undertaken to verify the
possibility of devel opi ng and aquifer consisting of
suitable materials around the river bed of Mgol e.
The devel opnent coul d be the construction of a
subsurface dam near the downstream border of the
ANC- ar ea.

Dr ai nage

The SWpart of the site drains towards Magole river.
The central region of the site receives drai nage
water from several large and small drai nage areas to
the NW N and NE. Two of these are particularily

| arge. Drainage water often fl oods the SE portion of
the central region. Vegetable nmaterial carried from
ot her portions by the drainage water has been
deposited in this area and fornmed thick deposits of
veget abl e soils.

Cimte

The foll owi ng observations on tenperature are derived
frominformation fromthe Building Research Unit in
Dar - es- Sal aam dated 1981 which is used in the design
of buildings in Tanzani a.

TenBer at ure

As regards Day Confort, day temnperatures may exceed
those of coastal Tropical and Internmedi ate Tropica
Zones. The annual nean nmaxi num tenperature is from
270C ti 310C. Exposure to direct sunlight

causes disconfort nost of the day and people wll
seek shade during the hottest hours. Staying inside
a climatically adapted house will reduce radiation
and offer nore relief. During the cool nonths of
June, July and August, annual nean ninimum
tenmperature is from 150C to 190C.
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Confort conditions at night vary considerably within
the year. During the hot season nights can be cold
and chilly. However, indoor heating seens not to be
required.

Rai nfall has been recorded at between 1100 mm and
1400 mm per annum

Devel oBnent Areas

Since it was first settled in 1982, the popul ati on at
Dakawa has been fluid and varied considerably from
time to time. Thus far, the majority of the
popul ati on has consisted of students at the Student
Oientation Centre, as these are best suited to the
early "pioneer" life. There are 4 other snal
settlenents including a reception centre for new
arrivals. To facilitate the work, a programme has
been drawn up for all and whilst agriculture has
started in a snmall way, the entire popul ati on has
been engaged in digging the 5 kmtrench needed for
the tenporary water supply.

The majority of people are housed in tents and a few
in existing structures. Pit latrines have been
erected, water is transported and cooking at the 5
residential areas is done on wood fires. Every
effort is being made to inprove the quality of life.
For exanple a small library has been set up in one of
the tents. Cl asses under the trees are being hold
both at the Orientation Centre and at the Residence
for returned students.

The devel opnent centre is planned to acconpdate
approxi mately 5.000 people engaged primarily in
agriculture, small industries, handcrafts, education
mai nt enance and ot her supporting activities.

Because of the need for great flexibility in the
gromh rate of the centre and other factors, the
popul ation will be decentralised in Villages of about
300- 360 people, who, once settled, will be able to
consol i date thensel ves as a cl ose-knit, well

organi sed community. Apart from housing, each
village will contain administration offices, comon
rooms, supplies distribution, sport fields and

equi prent storage for comunal work.
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Agriculture

Cr oE Husbandr x

Presently vegetabl es and mai ze are under cultivation
on a small scale. Both exhibit high potential

Crops could al so be produced on plots adjacent to

i nhabited areas. Crops such as sunflower, sorghum

| equrres, nmmi ze, sweet potatoes and cotton have been
recormended from prelimnary anal yses. The anount of
crops which can be produced at the nonment is limtied
by the state of |and drainage. No major agricultura
effort can take place until better |and drainage is
organi sed. This is explained in detail in Chapter 6
of this Report.

Ani mal Husbandry

No cattle rearing or animal husbandry has been
started yet on the Dakawa site since this will have
to await the conpletion of the Agricultural Centre
This is elaborated in Chapter 6. In the neantine
difficulties have been experienced with nonmadi c Masa
cattl e herders using the Dakawa site for grazing.
There is therefore an urgent need for fencing of the
whol e site and the devel opnent of grazing paddocks.
This is discussed later in the Report.

Pogul ati gn

The eventual future popul ation of Dakawa Devel opnent
Centre is inmpossible to predict with any accuracy
since it will depend on G rcumstances peculiar to the
African National Congress as a liberation novenent.
It is expected that the existing ANC popul ati on at
SOVAFCO, Mazi mbu and Morogoro will |evel off at about
2.500 persons. However a mininmum of 5.000 persons is
bei ng pl anned for at Dakawa Devel opnent Centre to
acconodat e refugees and others. Over the next five
years, it is expected that the population will grow
by between 300 and 500 per year in ternms of new
arrivals. Thereafter the population is expected to
grow to around 5.000 within 10 years (by 1994)

t hrough new arrivals and through the natural increase
in the popul ati on already established there. It
shoul d be noted that the existing populatibn of the
Magol e Ward in which Dakawa |ies was 16.386 at the

| ast Census in 1978.
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Dakawa Devel opment Centre is not to be regarded as a
traditional refugee canp where the inhabitants are to
be engaged only in sinple agricultural tasks and crop
cultivation. It is to be viewed as a fully

devel opi ng society with integrated agricultural and

i ndustrial production activities. The African
Nat i onal Congress plans to devel op mul ti purpose
projects involving training and production which
depend on a hi gh degree of nobility anmongst trainees
both within Tanzani a and outside. This nmeans that
account has to be taken of ANC s comunity

devel opnent goals as well as Dakawa’'s straightforward
| and- carryi ng capacity.
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PLANNI NG CRI TERI A
Prel i gagx

This Chapter sets out the main planning criteria on
whi ch a Devel opnent Pl an for Dakawa has been based.
These criteria have originally been devel oped by ANC
technical staff. on the basis of experience at

Mazi mbu and on the known needs and wi shes of the
future community at Dakawa. In addition the criteria
have been derived from studi es of other reports and

pl ans (the Ardhi Plan and other field investigations).
The mai n physical planning criteria which foll ow were
therefore originally devel oped by ANC and subsequently
nodi fi ed or extended where necessary by NORPLAN.

ANC i n the devel opnent of Dakawa. Henceforth the
criteria for purchasing goods or services for the
Dakawa Devel opnent will be whether there is a
docunent ed and specified need for the goods or
services. It is thus ANC s intention to put as many
as possible of its purchase contracts to conpetitive
tender on the basis of Cear technical specifications.
It has been noted in the past that, in a country I|ike
Tanzanial with few internal resources of its own,
there has been too nuch uncritical acceptance of
out si de assistance (w thout any consideration for the
quality of or the need for that assistance). This has
resulted at tinmes in the squandering of resources and
the "dunping" of industrial goods from devel oped
countries. ANC will thus insist that suppliers
provi de goods and services in accordance with detailed
techni cal specifications worked out by ANC or its
consul tants, and not on the availability of the
suppliers’ product.

The | nhabitants

The Dakawa centre will acconmpdate approxi mately
5.000 people when it is established. The inhabitants
will be of different ages and prof essiona

backgrounds. The ANC representatives suggest the
Dakawa centre popul ation will consist of:
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Children Children Tota

wi t hout Barents with Barents

Creche 150 150 300

Nursery 300 300 600

Lower primary 200 200 400

H gher primary 200 200 400

Secondarx 400 400 800

1250 1250 2500

Vil | age adul t s/ worki ng peopl e 2400

Vocational Training Centre (VTC) 200

Student Orientation Centre (SOC) 250

Total inhabitants at Dakawa centre 5350

3.3 Educational Needs

This section sets out the principal educational needs
for primary, secondary and vocational training at
Dakawa.

3.3.1 Prinmarx School s

As indicated in section 3.2 above, approxinmately 800
primary school children will require primary schoo
facilities when the Devel opment Centre is conpleted
in 10 years tinme. However the build up of primary
school students is likely to be as foll ows:

Year 1: 50 children

Year 5: 350 children

Year 8: 600 children

Year 10: (1994) 800 children

It is therefore recommended that two prinmary schools
to acconodate 400 children each are connstructed at
Dakawa. The first school should be started on in
1985 and conpl eted by 1988. The second should start
construction in Year 6 i.e. 1990.

3.3.2 Secondarx School s

One secondary school to accommopdate 800 pupils should
be constructed. This.should be ready to accommdate
pupils fromYear 5i.e. 1989. In the interim
arrangenents should be nade to introduce an
expandabl e buil di ng system which all ows the

devel opnent of indvidual classroons, to neet the
growi ng pQpul ati on of secondary school children

bet ween 1985 and 1989.
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The Vocational Training Centre

A vocational training centre is being established to
train 220 students and is capabl e of expansion to 300
students. This project is seen as a priority towards
promoting the construction and other skills needed to
devel op Dakawa. The VIC will contain cl assroons and
wor kshops for construction, carpentry, plunbing,

el ectrical work, mechanics, auto mechanics, | eather
work, tailoring etc. The details of the brief for

the Vocational Training Centre so far, have been

wor ked out by the African National Congress technica
staff.

A sketch schene including a site plan and detail ed
sketches for the buildings in phase 1 have been
prepared. These include the adm nistration block, a
cl assroom bl ock, a dormitory block and an abl ution

bl ock. Overall standards are generally reduced in
conparison with Mazinbu with no provision for covered
connecting verandahs, 6 students sharing a bedroom
with one comon room for each 54 students. Tota
dormitory floor area is 3,5 n2 per student conpared
to 7 n2 per student in Mazinbu. It is intended to
adopt this standard for all dormtory acconodation at
Dakawa. These draw ngs have been used by the ILO as
a basis for seeking tenders from prefab suppliers and
final plans will be nodified according to the system
chosen.

The Student Orientation Centre

Students arriving from South Aflica need a period of
assessment (6-12 nonths) before they can be placed at
secondary school or at the VIC. During this period
they receive upgrading classes to ensure that when
they start school at the beginning of a new acadenmnic
year, or in the second term they are fully equiped
to cope. The students are assisted to overcone the
traumatic effects of sudden uprooting, in particul ar
by receiving introductory classes in the history of
the liberation struggle.

The orientation centre will need to accommpdate an
initial student popul ation of 150 and nust be capabl e
of future expansion.

A sketch plan for the student orientation centre has
been prepared as the devel opnent and expansi on of
this project is an obvious priority. The proposa

envi sages a total of 168 students and expansion to
252 students is possible. A detailed brief for the
centre have been devel oped by ANC technical staff in
co-operation wlth NORPLAN.
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The Adult Pogul ation

Section 3.2 above indicates that the total available
adult workforce at Dakawa, when the Devel opnent
Centre is fully devel oped after 10 years, will be in
the region of 2.400 persons. It is not practica

that all of these will join the formal workforce as
at least will be nothers of small children who will
not have time to work in industry, agriculture or the
services. |If we assunme that approxi nately 400

i ndividuals (neaily all wonen) will not participate
in the workforce at any one time, then it is apparent
that 1.200 nen and 800 wormen will require

enpl oyment. Later in this Report it is estinmted
that about 300 jobs can be provided within
agriculture, about 1.000 can be provided in service
i ndustry and that a further 700 jobs will have to be
provided in productive industry and construction to
provide the total of 2.000 jobs necessary to occupy
the avail abl e adult popul ati on when the Devel opnent
Centre reaches its full population of 5.000 persons.
The sections which follow describe the different

el enents of the Devel opnent Pl an

Agricul tural Production

It is depended to base agricultural production on an
Agricultural Centre whose components and functions
are described in detail in Chapter 4.13 of this
Report. The Centre will require the follow ng
manpower :

- Crop Production: 15-30 persons, up to 70 during
the season

- Vegetable/fruit production: 30-40 persons, up to
150 during the season

- Animal production: 15-30 persons

- Dairy/abbatoir: 15-25 persons

- Workshop: 10-15 persons

- Agricultural adm nistration: 10 persons

Thi s gives about 150 full tinme positions with up to
300 or 350 during harvesting seasons.

Sport ang_ggalth Facilities

Detail ed proposals for sports and health facilities
have not yet been worked out and specifications wll
be prepared in connection with the detail ed planning
of the separate Villages and Village Centres.
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Cultural and Graphics Centre

ANC is firmy conmitted to the pronotion of all formns
of cultural expression. Misic and dance, the
perform ng and graphic arts, witing etc serve to
enhance the quality of life. At Dakawa it has an

i mportant role to play and the centre will include:
- library
- small theatre, with stage, lighting facilities

and change roons

- studio for graphic artists and scul ptors

- silk screen workshop

- phot ographi c dark room

- facilities for filmediting

- handi craft workshops

Rehabilitation Centre

The centre is intended for the social rehabilitation
of people suffering fromthe effects of torture,

al cohol and drug related problens. It should
accommodat e 60- 100 peopl e and incl ude workshops for
occupational therapy. It should be situated in a
qui et area.

More detail ed plans and specifications have been
prepared for the Centre in a separate study by ANC
technical staff, and this will be the basis for
further work on the project.

Rel i gious Facilities

The di sposition and character of religious activity
at Dakawa will be left to private initiatives.

A suitable site for a cenetery has been | ocated and
provi sion has been made for it on the plans.

The Conmmuni tx Adm ni stration

A central administration conplex will be sited
centrally at Dakawa. This will provide conplete
administrative facilities for the construction and
operation of Dakawa. Prelimnary proposals for
establishing a | ocal mnunicipal adm nistrations at
Dakawa are set out in Appendix 1 to Volume 2 of this
Report. These proposals have still to be considered
by the ANC representatives dealing wth Dakawa.
However the main el enents of the Community

Admi ni stration Conplex will be:
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- Ofices

- Stores

- Cinics capable of expansion to a health centre

- Adm ni stration/ managenent training centre

The SUEEl X Centre

The purpose of the Supply Centre is to provide

whol esal e and retail distribution services of al
goods, especially foodstuffs required by the

i nhabi tants of Dakawa. This nust be situated in a
central location and will require good road access.
I ndustrial Devel opnent

It is estimated in section 3.4 above on the Adult
Popul ati on that about 2.000 persons will require
full-tinme enpl oynent when devel opnent is conpl eted at
Dakawa. Sone 300 will be enployed in agriculture,
1.000 in service trades and 700 in industry. A
primary task will therefore be to provide sone 700
i ndustrial jobs as soon as possible.

Industry is already established at Mazi nbu and ANC
cadres can generally provide a high | evel of
different industrial skills, e.g. construction
manuf act uri ng, nechanical, electrical worK and
nmet al wor k.

It has therefore been agreed that Dakawa’s industria

devel opnent will have to begin with the construction
sector. It is estimated that between 500 and 600
persons will be living on the Dakawa site by the end
of 1984. Sone will be involved in infrastructure
work i.e. roads construction, water supply, |and
drai nage, sone will be involved in sinple preparatory

agricultural and forestry planting work and sone wil|
be involved in sinple industrial tasks i.e.
carpentry, brick-nmaking and bl ock-casting.

Industry will therefore start with construction-

rel ated activity based on |ocal materials of sand,
clay and any avail able nmetals. The first industries
are therefore likely to be the foll ow ng:

- Building elenments in wooa (panels, rafters,

j oi sts, wooden beans etc.)

- Woden doors, w ndows, frami ng etc.

- Concrete bl ocks

- Floor tiles

- Wyoden knock down furniture

- Sinple netal work/casting etc.



25

Al'l these products should have a ready market in
Dakawa and el sewhere in Tanzania. It is estinmated
that such industry could provide 500 nore or |ess
per manent industrial jobs for the iesidents of Dakawa
by the tinme devel opnent is conpl eted.

In their most recent discussions ANC representatives
and NORPLAN have agreed that there is considerable
potential for nore sophisticated industria

devel opnent once the construction related industries
have been consi derede by ANC and NORPLAN:

- Leather products, shoes and cl ot hes

- Weaving of clothes and naterials

- Clay tiles

- Ceramc products/crockery/utensils

- G ass and stoneware

- Wyoden furniture, tables, chairs etc.

- Soap production

- Canning of agricultural products: jam pickles,
fruit, jiuce etc.

- Metai products, gal vanising workshop/snelting oven
- Mechani cal wor kshop for equi prent mai nt enance

- Workshop for building ironnongery

- Mechani cal workshop for all-purpose wel ding

- @l vani sing yard/foundry: snelting scrap iron

- Fibre glass production for piping and agricultura
equi prent : bi ol ogical toilets

NORPLAN have al ready di scussed the establishnent of a
factory to produce pol yester piping and tanks for
agricultural and domestic purposes. The range of
products are storeage tanks, piping, kitchen sinks,
storage bins and septic tanks and sol ar cookers. One
| arge Norwegi an manuf acturer has been approached for
techni cal assistance and possi bl e i nvest nent

partici pation.

In additi on NORPLAN has investigated the possibility
of establishiong a furniture factory at Dakawa and
their initial findings are set out in Appendix 2 to
Vol ume 2 of this Report.

It should be enphasised that industrial devel opnent
at Dakawa nmust be pernmitted to expand in accordance
with the available skills anbngst the popul ation.
Clear limtations should be placed on industry as far
as noi se, snoke, dust and toxic fumes are concerned.
O her industrial products (in the longer term which
have been considered for Dakawa are as foll ows:

- Biotoilets

- Solar Water heaters/solar air conditioners

- Sol ar cookers

- Manual agricultural equiprment, ploughs/trailers/
barrows etc.
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Energx Potentials

Wod fuel is the nost comon source of energy used in
the Dakawa area today. However this source is
getting scarcer and scarcer and people have to trave
further and further every day to collect it. Wod
fuel is also a very inefficient form of energy.
There seemto be several energy potentials for Dakawa.
Electricity fromthe national TANESCO grid is one
possi bility which seens practical, although
negoti ati ons are not conplete. The use of diese
generators is very common on relatively renote sites
i ke Dakawa. However, one shouid bear in mnd the
difficulties involved in supplying diesel oil. The
same problem occurs with petroieum products.

O her non-conventional sources of energy, although
still at the experinental stage, may be worth trying
at Dakawa. These shoul d include the use of nethane
bi o-gas nmade in a bio-gas generator fromani ma
manure, the use of various solar collectors to
generate sol ar heating, and the use of w nd-power in
various forms. Wndnills are working well in
Shnyanga to the north of Dakawa.

Initial investigations have been nmade on the

devel opnent of the so-cailed "energy forest" to be
pl anted at Dakawa so as to provide fast-grow ng

fuel wood pl antations for the Local population. This

is described in nore detail in Chapter 6 of this
Report.
The Vill ages

Vil l age Txges

On the basis of earlier work cariied out by ANC s
Techni cal Departnment, on the plan by the Ardh
Institute, and on the identification of agricultura

| and by the Agricultural Departnent, plans for
proposed | and use have been drawn up at scale 1:5.000.
In addition nodel |ayouts for basic village types
have been drawn up at scale 1:1.000. These are shown
in Volune 3.

The ANC representatives assum each village wiil have
about 300- 360 i nhabitants occupyi ng approxi mtely

80 houses. According to the proposed Norplan | ayout
of the area villages are grouped together in twos
with a distance of about 300-500 netres between them
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Progosed House Txge

VWi | st prefabrication is being considered for nmuch of
the housing, a sketch proposal has been prepared by
ANC technical staff for a conventional 3 bedrooned
house. Thi s house type has been subsequently
nodi fi ed by NORPLAN in consultation with ANC. The

pl an, which could be adapted to prefabrication later,
is simlar to the Mazi mbu dupl ex house, although the
total area has been reduced fiom95 nm2 to 61 n?

so as to reduce costs. Such a house can be used as
single or married acconopdation

Inter-Village Centre

CGener al

Apart from housi ng each group of villages wll
contain an intervillage centre with a village hall
sinmple sport facilities, tuckshop etc. The capacity
of the village hall should not be constructed to
fullfil the maxi mum need for all inhabitants, but say
200 peopl e approx. Expensive sport facilities like a
football field, swi nmng pool, tennis court etc.
shoul d be centralised. Norplan has been requested to
work out a plan for the intervillage centres,

i ncludi ng the cost of such centres. In all 5 centres
are needed to cover the 10 vill ages.

Wor kshops and TransEort

The notor vehicl e mai nt enance wor kshop, the transport
adm nistration and car park, the fire station and a
petrol station will be placed centrally.
Infrastructure

Priority is being given to the provision of
electricity, roads and water supply, in accordance

wi th di scussions held between ANC and Nor pl an.

Wat er SUEEI X

Water supply for irrigation purposes will be handl ed
separately, both regards to quality and capacity.

Pot abl e water should Wth respect to quality at |east
conply to WHO I nternational Standard for drinking
water. It is assumed that water for cattle should
neet the sanme standard requirenment. Subsequently tap
wat er should, if available in sufficient quantities,
be used al so for feeding cattles.
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The basic water requirements are to be cal cul ated
aseu-ing that conventional water toilets are in use.
giving a per capita demand of 135 |/pers. day.

In addition to regular supply the reticulation system
shoul d have a fire fighting capacity of 10 1/8.
Water storage will have to be provided taking into
account the long and sensitive supply system

The storage system shoul d cover the foll ow ng
requirenents:

- Emergency storage, 12 hrs. nmax day consunption

- Fire fighting storage, 10 1/3 for 2 hrs.

- Equal l'i zi ng storage, 25% of daily consunption

In addition to the main emergency storage the storage
vol ume shoul d be distributed over the consunption
centres to avoi d excessive pressure variations and
subsequent disruptions in supply.

3.17.2 Sewer age

Because of the flat terrain, it will not be possible
to have a single sewage system Depending on the
quality of the soil at the various project sites, it
may be possible to enploy septic tanks and soak
pita. However. this will require detailed on the
spot tests and where it is not possible we will have
to consider other alternatives including biologica
and pit toilets.

3.17.3 Electxicitx

El ectric power will be the mmin energy for Dakawa.
When assessing the power demand the follow ng shal
be assuned:

- Hot water heating for residentlal use by SA ar

wat er heaters.

- All thermal energy demand at the Agricultura
Centre and rel ated industrial schenes covered by

bi ogas. charcoal and wood chi ps.

For planni ng purposes the gross estinated electric
power demand will be in the range of 2.000 kVA,

cal cul ated as peak demand. The net, or average
demand figure will be substantially |ower, but above
fi ure will be used when deciding total installed

at ect.
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Di scussion with TANESCO, the Tanzani an conpany
responsi ble for a public electricity supply show that
they can supply up to 500 KVA fromthe public supply
to Dakawa. Thereafter Dakawa nust supply its own
power from diesel sets or from a bi oenergy source
The general energy supply situation fox Dakawa is
being i nvestigated at the tine of witing, and is

di scussed in nore detail in Chapter 5 beiow.

TANESCO has however indicated that for power in
excess of 500 KVA ANC will have to build a 55 km
transm ssion |line from Mrogoro. This would not be
econom cal ly feasible for ANC al one, but may be
acceptabl e in combination with other potential users.
Tel ecggqgghi gati on

The Dakawa settlenent wiii when fuiiy devel oped, be a
nodern, highly conpl ex society. For efficient
operation adequate tei ecommuni cation systenms Wil
have to be installed both for external and on-site
conmuni cat i ons.

The exteggai connection shQUid in the future be by a
m ni mum of 10 |ines connected to the TPTC network, as
wel | as telex.

The imedi ate situation is that |ines are not
avai |l abl e, and the | ocal exchange ought to be
connected to the TPTC radi ocail system as weii as
having installed a short wave radi o connection

al l owi ng comuni cation with SOVAFCO and the ANC

of fice in Dar-es-Sal aam

The | ocal exchange shoul d have connections to

swi t chboards, or single tel ephones at the foll ow ng

| ocations with proposed switchboards capacities.

- Village Clusters, each 10 |ines

- Student’s Orientation Centre, 5"

- Agricultural Centre, 5"

- Main Adninistration Centre, 10 "

- Supply Centre, 5"

- Transport and Workshop Centre, i0 "

- Health Centre, 5 "

- Cultural Centre, 5"

- Secondary School, 5"

- Vocational Training Centre, 5"

- Primary Schools, east and west, each 3 "

- Rehabilitation Centre, 3"

Sub-distribution of Iines fromthe [ocal switchboards
will be a matter of detailed allocation
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Agricul tuggl Centre

Gener gl

This project will contain a farm machi nery yard, crop
storage and feed nixing station, adm nistration and
research centre and will guide all agricultura

activities at Dakawa. These activities will include
crop production (naize, beans, sorghum sunfl ower,
rice, soyabeans etc.), livestock (cattle, goats,

sheep, pigs, chickens, ducks, rabbits, bees and
possi bly fish), horticulture (fruit and vegetables).
The centre will also be utilized in the practica
training of agricultural students.

ConstructignL R enning_and Progresg

A sketch plan for the agricultural centre has been
prepared as the devel opnent and expansion of this
project will haVe a high priority. It is suggested
that the centre WL11 require approx 10 ha of | and.

A possi bl e expansion of the area is included in the
pl an.

O the different units first priority will be given
to the building of the office block, workshop and
garage for tractors, machinery and tOd b, storage fO
fertilizer seed and agricultural chemicals. A second

phase of the building programme wll be stoxage
facilities like siloes and a feed m xi ng house.
The third step will include buildings for dairy

cattle, pigsty, poultry and a slaughter house.
Adj acent to these buildings a place for storage of
manure has to be constructed including a bio-gas

pl ant .
Wth land being available, it seens the planting of
en energy forest will be feasible. The boundaries of

avail abl e I and on the west side of Mgola river wll
have to be established. Further sanples for

anal ysing the soil characteristics will have to be
carried out to allow determ nation of the species of
trees nost likely to give the highest yield.

A nursery for produci ng seedlings for an energy
forest, fox hedge planting, for fruit trees and shade
trees should be established inmediately. Excellent
facilities for the raising of seed exlst at ANC

Mazi mbu. About 20.000 plants should be raised for
the energy forest and a fulther 20.000 tor the fruit
and shade L 1 cos .
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It should also be mentioned that a soil sanpling
programe has been worked out for the whole ANC | and
in Dakawa. Altogether 24 sanples will be taken.
Arrangenent for anal ysing the sanpl es has been agreed
upon with the University of Dar es Sal aam Faculty of
Agriculture in Mrogoro. The ANC is responsi bie fox
this exercise. Norplan provided necessary chenical s
for the analysis and soil sanpling equi pment.

If ground water is found in Al, it should also be
utilised for ranching purposes.
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THE SETTLEMENT
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THE SETTLEMENT DEVELOPMENT PLAN
h ht

& : & | 52%

[ 9%

e 65
. h

A2 Al

4'4 LEGEND: -,Village Cluster t-Short

M DSuppl y/ Transport EEducati on

Main Centre

Cenera

The above figure illustrates the principle of Iand
use and the location of main centre and the
residential areas.

The road network consists of the main road starting
fromthe trunk road Morogoro/ Dodorma in the NE corner
of the land. It sets off in a curve to the south
reaching the niddle of the area where the road goes
in West direction for a few kiloneters. Then it
turns in a curve to the NW Access to villages,
Student Orientation Centre, Rehabilitation Centre
etc., will be on secondary roads fromthe nmain one
Close to the main road is the Central Adm nistration
Centre, Children and Schooling Centre, Centre for

Cul tural and handicraft, Vocational Training Centre

and the Agricultural Centre. The main road will be

of high standard, 7 netre wide with footpath on both
sides. Roads in the villages will be of a | ower
standard, 3 nmetre wi de and no footpath.

Vil l ages

As stated el sewhere in this Report, devel opment at
Dakawa wi || be based on a settlement pattern whereby
popul ation is grouped in 10 distinct Villages. These
Villages will be clustered in groups of two to create

5 clusters in all

Each village will consist of approxinmately 80 to 100
houses, recreational facilities, comunity facilities
and an industrial area. Clusters of two villages

wi Il share nursery school, creche and sports
facilities.
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The Residential Areas

The opti mum nunber of houses per village is put at
bet ween 80 and 100 houses, based on npdul es of about
16 houses in each | ocal neighbourhood. Housing will
ei ther be detached or sem -detached, and i ndivi dua

pl ot sizes will be around 400 nP.
About 80 da. is allocated to each residential village
which will include about 10 da. space fOl recreation,

playing field and neeting rooms. A further 40 da. is
allocated to industiial space for each village.

The Vill age Centre

The Village Centre will neasure about 100 netres by
100 nmetres and will contain sinple |ocal sports
facilites (basketball/volleyball/soccer), and a
nmeeting hall for the inhabitants of the village. The

nmeeting hall will incorporate a Supply Centre.
Infrastructure
Each village will be carefully | andscaped and

surrounded by greenbelts. planted where feasible with
fruittrees (see suggestions for fruit in Chapter 6).
G een areas will be comunal |y maintained by the
Dakawa Agricul tural Department.

Each village cluster will contain an el evated water
storage tank, and each house will have an individua
wat er connection. Septic tanks with soak pits wll

be used where possible, otherwise pit latrines or

bi ol ogical toilets will be used. An electric
transfornmer will be provided in the industrial area
for each village cluster.

It should also be noted that the community wll
require a tel ephone service, and it is proposed that
each Village is equipped with at | east 3 tel ephones.
The Inter-Village Centre

As villages will be clustered in twos, two villages
will share an Inter-Village Centre. This wll

contain a creche and a nursery school for children
under the age of 5 and these are designed to encourage
participation by all people in the |ocal comunity.

O herwise the Inter Village Centre will contain space
for sports facilities or gardens.
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Schgpl i ng and Educati on

Creches ang_NurseEy School s

The Dakawa Devel opnent Centre will acconpdate sone
300 childeren in creches and 000 in nursery school s.
There will be five creches (one in each Inter-Vill age
Centre) each of which WIl acconodate up to 60

children. There will be five nursery schools each of
which will be able to acconpdate up to |20 children
Primary School s

Two primary schools will be built at Dakawa, and eacn

wi || acconmpdate 400 pupils between the ages of 6 and
15. The western primary schOd will serve children
fromVillages I, 2, 3, 4, 9 and 10 whilst the eastern
primary school will serve Villages 5, b, 7 and b
Secondar x School / Vocati onal Training Centre

Dakawa Devel opment Centre will have one secondary
school and one vocational training centre, and these
will share a site in the central area of the
conmunity to the south of the nmain spine road. The

school and the centre will nake joint use of
facilities Iike dormtories, housing, parking and
dining halls etc. The secondary school wll be

designed to acconodate 800 pupils whilst the
Vocational Training Centre will acconpodate 200-300
pupi | s.

Student Orientation Centre

After discussion it has been agreed that the Student
Oientation Centre be located on a relatively renote
site on the north-western boundary. It has an

i mportant function in assisting in introducing
newconers to community life at Dakawa and will be
used to assist students for the first Sl X nonths
after they have arrived at Dakawa.

The Rehabilitation Centre

This is referred to in Chapter 3.8 above. Because of
the need for rehabilitation it is allocated a
relatively quiet and isolated site on the south side
of the comunity.
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The Central Sgort Area

The African National Congress attaches conel derabl e
i mportance to sports activities, in particular,
athletics and soccer. A stadium of international
standard is therefore proposed for all sports, and
primarily football and athletics. A 25 netre

swi mmi ng pool is proposed as part of the conplex. In
addition allowance is made for a full-size soccer
field together with a nunber of smaller playing
fields designed for informal ball gamnes.

Heal th and Public Services

These will be sited centrally and will include the
foll owi ng el enents:

Health Centre " in and out patients

Maternity Cinic

Public Admi nistration bullding

Li brary

Post O fice

Provision is made for these in the cential area to
the north of the mmin spine road.

The Cultural and Graghics Centre

This will be situated adjoining the Health Centre and
will provide fadllities for exhibitions, cinenmn,
theatre, library, public mass neetings and snall scal e
handi craft production, sale and denonstrati CH.
Central Administration Area

This will consist of offices for the central

muni ci pal adm ni stration of the new comunity,
storage warehouses (with refrigeration where
appropriate), a supply centre where whol e-sal e and
retail goods are bought and sold and a bakery. The
supply centre should adjoin an industrial area. The

area will include a police station.
Trade and Small Industry
Most trade- and small industry will be located within

the villages and not in a central |ocation.
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Wor kshog and TransEort Centre
This will include the fOllow ng:

- Public Wrks Departnent for repair and

mai nt enance of all public property.

- Petrol filling station

- Fire Station

- Bus/transport station

Ceneterz

A site of about 40 da. is allocated on the south side
of Dakawa for a cenetery.

The Agriggltural Centge
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AG- CENTRE

1. Phase

Chapt er

The purpose of the Agricultural Centre is to provide
all services, equiprment and facillties for a

di versified crop and ani mal husbandry agriculture
operated on a conpl etely comrunal basis.
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The general lay-out is given in above figure and the
di fferent conponents of the Centre are described in
detail bel ow. They have been worked out by NORPLAN S
Agricultural Expert after two visits to Dakawa and
Mazi mbu, and after thorough consultations with ANC S
Farm Manager at Mazi nbu. The Agricultural Centre’'s
design reflects the agricultural plans set out in
Chapter 6 below. Figure 4.1 gives a functiona

| ay- out proposed for the AGC.

4.13.1 Adninistration Building

The Adm nistration building will have offices for the
Farm Manager, accountant and secretaries. The
offices will require a tel ephone and toil et

facilities.

4.13.2 Wrkshog for Tractors, Trucks and Farg_gachi negx
and Wl di ng Wor kehogs

This will be used both for the repair and mai nt enance
of all vehicles, but will also incorporate facilites
for wel ding which can be used for other functions on
the Dakawa site. The Wbrkshop will be equipped with
two greasing bays, office for the workshop manager
toilets and bathroom store roomfor spare parts,
tools, oil and lubricant. Adjacent to the Wrkshop a
filling station for petrol diesel and kerosene will
be built. ~’

4.13.3 Garage for Tractors, Agricultural Machinerx
and Heagx Dutx Egul gnent

It is expected that the f0ll owi ng itens/equi pnment
will be required for Dakawa's agriculture at ful
devel opnent. Provision nust therefore be made to
acconmmmodat e these in one garage buil di ng:

tractors at 100 HP

tractors from50-75 HP

bUlldozers (for bushcl earing)

pairs tractor hoes for weeding

silage highlift trailers

gr ader

pl ough; (6 part disc ploughs)

- 6-8 high capacity planting nmachi nes (because of
short season)

- 4 conbi ne harvesters

hi gh capacity 12 metre wi de Sprayers

nobil e water tank (2.000 litre capacity)

harrows (6 nmetre. w de)

trailers (6-8 tonne capacity)

manual threshing machine

hay press baling machine

I

Preci ntaw

1
AT wWhADNOO
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- 4-5 knapsack Sprayers for berries

- 2 precision sowi ng nmachi nes for vegetabl e sow ng
- 2 grass/silage harvesters

- 3 fertiliser machine

- 2 fencing machi nes

- Mnor tools e.g. spades, rakes, forks etc

- 650 n2 parking area

Most of the equipment stored in the garage will be
heavy duty for robust |arge scale farm ng use.
Stores for Fertiliser, Chemcals and Seed

The capacity of the store will be for about 400
tonnes of fertiliser, seed and chemicals. The store
shoul d al so incorporate an area for hay and straw
storage. The fertiliser store should be open and can
be used for corn drying. This should be separated
froma closed chemnmical and seed store which should be
| ocked for security reasons. These stores nust be
dry and rat and insect proof. The store should al so
include facilities and equi pnent for funmigation

A snall area, say 25 nR2, should be set aside as a
cool roomfitted with air-conditioning for the
storage of vitam ns, mnerals, certain seeds,

chem cal s and nedi ci nes which require specia
tenmperature conditions.

Grain Produce Storage

The major grain to be stored here will be maize and a
silo of about 1.500 tonnes capacity will be needed
and will be kept free fromhumdity, rats and insects.

529d M xing Centre

A feed mxing centre nust be built next to the grain
siloes. Concentrates will be prepared here for feed
for cattle, pigs and poultry. The Centre should al so
include a maize/grain nmill for flour production for
hunon consunption, mlling equi pment, a seeu oi

press and facilities for seed cake production

Suppl emrentary feeding materials may have to be
provided for the ranching areas for the drier periods
of the year.
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Handlin Storin Facilities for Cto s and Ve etables
A building will be required for the post-harvest
handl i ng of crops and vegetabl es e.g. threshing,
shel i ng, cl eaning, packing and other forns of
processing. Products will first be sorted, graded,
cl eaned and then packed for further distribution
Sone products will then be frozen, cooled or stored
under controlled conditions. Some products WII be
distributed fresh to the ANC Devel opment Centre

O her products will be sold locally in fresh

condi tion.

Dairxing Facilities

Dakawa is expected to have 2.500 children when fully
devel oped. 80 that all children can have at |east
0,5 litres mlk per day, a dairy for 200 cattle has
to be built (assuming mlk production per cow of
2.500 litres per annum. The dairy will need a

m | king rel ease system at storage tanks where mlk
can be kept at a tenperature of t 40C for sone

time. The dairy will need an office, toilet and
bat hr oom

The Pi gstx

This will be devlded into two; a unit for 100 sow
wi th young and a feeding house for 600 piglets. The
feedi ng house will have an annual capaCty of 1.800

animal s (600 animals three tinmes a year). The

pi gstry shoul d have sinple offices, toilet and
washr oom

Poul t r x House

This will be devided into two separate units. a
poul try house for egg production and a building for
broiler production. To neet the egg requirenments at
Dakawa, about 5.000 egg layers will be required and
these will need about 1.000 n2 of free range space.
Annual neat production frombroilers will be about
35.000 kg which will require about 10.000 broilers
with 5 feeding periods a year. The unit should
produce its own chickens for egg and broiler
production. Incubators and other m nor equi pnent
wi Il be needed. The Poultry House will have an

of fice, an area for handling and packi ng eggs, a
store roomfor eggs at tenperature 3-500 and a

toil et/washroom This assumes a death rate of 10%
and a loss of 30% on the dressed wei ght of 1.500 grans
due to the removal of bone, fat and other unused
tissue.
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St orage of Manure and Bi ogas Production

Until detailed policy has been clarified, no
reconmandati on are necessary at these point.

Sl aught er House

Details of this conponent has not been worked out and
will require further consultation with ANC. However
there seemto be three alternatives open, and these
are that;

a) The slaughter house is built at the Agricultuxa
centre, and that all slaughtering/butchering

takes place there, and that processing such as
sausage making is carried out so that products

can be delivered directly to the Supply Centre.

This will incorporate separate units for poultry

and cattle, pigs and small stock. It wll

include facilities for handling and dressing,

cool ed and col d store. The slaughter house will

be capabl e of processing sl aughter-house waste.

b) Sl aughtering takes place at the Agricultura
Centre, but that the carcases are delivered for
butchering to the Supply Centre.

c) A joint slaughter house be established for

Mazi mbu and Dakawa.

We woul d, however, recomend that a full scale
feasibility study be carried out into these questions
as soon as possible. An Agricultural Econonist and a
Veterinary Expert should carxy out the study. The
study shoul d include assessnent of possibilities for
nmeat production and the use of slaughter-house waste.
Tim ng and Further Action

To carry out the programme outlined for the
agricultural devel opnent of Dakawa it will be
necessary to expedite the constructi on and equi pnent
of the Agricultural Centre as soon as possible. It
seens necessary that the Centre should be fulLly
operational by about COctober 1985, at the beginning
of the first mmjor production season - first planting
to take place in the Decenber rainy season. This
nmeans to say that the detail ed planning an design of
the Centre nust get underway at once. The follow ng
items are needed inmediately.

- Preparation of nore detail ed design brief/block
diagram for briefing architects

- Preparation of a procurenent/equi prent list for
costing for potential donors
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Figure 4.1 Functional |l Lay-out Di agram Proposed for The AGC
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. _ Access Roads

.u. 1Tacks/ Pedest nan Lane
Road N etwo rk
The above figure illustrates the principle of the
road networKk.
Roads determine the structure of the settlenent
schene. The proposed systemdoes link efficiently
activity areas with the community centre. Access to
these areas is easy and the system al |l ows ot her
infrastructure |ike water supply, and power lines to
be provided in the area with ease. Main access road
to the Morogoro-Dodoma trunk road, for security
pur poses should be linted to one, so as to contro
who is coming in and out ot the devel opnent centre.
The settlenment will have four types of road network:
A. Alocal roag as the main road in the settlenent.
B. Six access roads to various activity centres to
link the village houses together in clusters.
C. Village roads
D. ggcess paths to have direct |inks between
villages. These will also be the main roads in
the crop fields, ranches and al ong the boundary.
For access to the site it is proposed to build a
2-lane, 7 mw de nmain road, |eading from Mrogoro-
Dodorma hi ghway to the west end of the Main Centre.
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Where this road passes through the Main Centre

bi cycl e/ pedestrian | anes are proposed on both sides
of the main road.

From the main road connections to the villages and
other activity centres are proposed fox single |ane
Loads. A carriageway width of 4,5 mis prOposed to

al | ow occasi onal passi ng.

The roads are constructed as gravel roads (bitunen
seal coat can be placed after edding a thin base

| ayer).

Dr ai nage

The proposed | ay-out of drainage is shown in drawlng
no. Al 02 -12A, see Volune 3. The nmain drainage
system consi st of two nmain drainage canals, one west
and one east of the comunity centre area. The main
purpose of these canals is to cut off existing

drai nage water streans fromareas N and NWof the ANC
site and to lead the water away fromthe devel opnent
areas and the central agriculture areas (A2, A3 and
A4). In addition 2 nain drainage ditches will be
constructed for the collection of run-off water from
the Main Centre area. The existing drainage ditch
through agriculture area A7 and A2 will be upgraded
and ext ended.

Eat er SUEEI X

At present a number of students are housed in tents
at the proposed SOC site. A tenporary water supply

to the Vocational Training Centre has been planned to
supply additionally also the SOC, the ANC
constructi on base canp at V3/13 and the camp close to
the prospective Primary School East site.

For permanent water supply two prelimnary

i nvestigati ons have been conducted. Both indicate
prom sing possibilities. The report by the Austrian
Engi neer refers to the existance of a | arge

under ground basin situated approax. 12 kmto the NW
of ANC | and at Dakawa. The report by the Swedi sh

Engi neei s confirnms the above, but points out that it
woul d be economic to sink borehol es along the

river near the well at the SOC site. However, they
poi nt out the danger that considerabl e and sustained
drai ning of sweet water fromthis area could lead to
the infiltration of salt watei |lying further away.
The Swedi sh Engi neers are al so of the oginion that
there is a large underground basin at t e Al ranging
ar ea.
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Based on these reports Norplan has been asked to do
nore detailed tests, costs and capacity anal ysis of
the 3 possible alternatives to identify the optim
solution. The analysis should also include water for
irrigation purposes.

Watei wilL be required for several diffeient purposes;
- Donestic water supply

- Industrial water supply

- Cooling water

- Irrigation water

The two first requirenments will be covered by the
same system Cooling water will probably be required
only to alimted extent and to same extent kept in a
nore or less closed circuit.

Irrigation, or farmwater, will be a separate system
Donesti c_Water Supply

There are 3 obvi ous prospective sources for the
donestic water supply:

- Gound water/infiltrated water fromthe river bed
of Magole River, located on the NE river bank
fromthe SOC.

- Gound water fromthe fault zone north of Magol e
vil | age.

- Gound water fromthe fault zone by Wam River,
approxi mately 10 km SE of Dakawa.

Supply fromthe wells by Wam Prison is of |essex

i nportance due to high salinity.

The water requirenent is expected to be in excess of
1.000 nB8/day, and it is doubtful whether shallow
(possi bly horizontal) wells by the Magole river will
have the required capacity during dry seasons. At

any rate intrusion of saline water fromthe
surrounding clayy SO IS nust be antici pated.

It is also expected that the Magole River bed as

wat er source will be susceptible to pollution. This
pollution will both orginate from upstream and
on-site sewerage and agricultural activities.

The 2 latter ground water resources are both expected
to give adequate and dependabl e water suppli es.

Taken at sufficient depth, the ground water from both
sources is expected to be both bacteriologically safe
and safe fromincreases in salinity at noderate

expl oitation |evels.

Usi ng surface water fromWam R ver has been found
not feasible due to the need for chem cal treatnent.
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It seens practical to base the permanent water supply
on deep wells in one of the 2 fault zones. The
treatnment seens likely to be limted to aeration and
di si nfection.

Distribution WII be froma water nmain with alignment
parallel to the main road. Fromthe water main,
branches will lead to the different village groups
and ot hex consunption centres. The site |ay-out does
not allow a ring connection except for the 4 western
villages and the Agricultural Centre, where
connection to a | oop seens feasible.

A main reservoir should be located close to the
northern periphery of the built-up area. It should
contain a mnimum of 50% of the daily consunption
plus firewater reserve

El evated distribution tanks should be | ocated in each
village group and at each end of the centre area.
Limts of supply;

Based on a total population of 5.350 persons, and
cal cul ati ng school s, industry, healLth centre and
agriculturai centre as capita equivalents, the
ultimte water demand has been calculated to

1.220 nB/day as a nmaxi mum day consunption

referance is nade to figure 5.1. The maxi num day
consunpti on versus population growh is shown in
figure 5.2

St orage tank capacity.

Assuming 12 hr. energency storage capacity the

ultl mate storage capacity has been cal cul ated to.
Emer gency storage 12 hrs.. 610 nB

Fire fighting storage 10 1/5 x 2 hrs. 75 "
Equal i zi ng storage 25% _g$5_f7

Total storage volum 1.000 nB

The total storage vol une should be devided into the
foll owi ng storage tanks;

No Location Volune U tinmate

poput ati on

114 50 nB 300

2 Main storage V4 275 " 1.000

3 IL 100 " 2.000

4 110 100 " 3.000

5 Main storage V4 275 " 4.000

6 17 100 "

7 15 100 " 5.350

Refer also figure 5.3.



Total Popul ation 5350

Per sonal use 4900

School s 250

I ndustry 575

Health Centre 50

Agriculture Centre 250

Total 6025

Fire Water

Desi gn capacities

CONSUMPTI ON

Max. consunp.

Speci fic Average day Max. day
I/ sec

consunpti on

Utimte design capacity : 1220 n8/day.
t

Figure 5.! Water ansungti on.
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5.3.2 FarmIrrigati on Water Supply

5.4

The future requirenents for farmwater (irrigation),
cattle di ps, non-potable water for Agricultura
Centre), are not yet finally identified.

Soft non-al kali ne surface water should be used Lou
irrigation.

The main source for irrigation water seens to be the
Magol e River with sub-surface and pond storage for
use during the dry season

Construction of a sub-surface dam across the Magol e
riverbed south of village VI/V2 allow ng sub-surface

storage during the dry season will be checked for

feasibility.

The feasibility of combining pond storage and fish
cultures will be checked. Location of ponds to be

established after the |l and use plan has been agreed
on.

Water for watering cattle and for cattle dips will be
supplied either fromthe donestic water supply
system or fromshallow wells in the rangi ng area,
usi ng nobil e punping units.

Sewer age

The terrain is quite flat NE-Swwards, but is falls
about 15 netres Nw SE-wards in the devel opment ai ea.
Due to this Circunstance it may not be possible to
have a single sewage system Instead, it may be

possi ble to enploy septic tanks and soak pits,
dependi ng of the quality of the sub soil. This wll
require detailed tests carried out by Norplan

Nor pl an has al so been requested to consider other
alternatives |like biological and pit toilets.

Deci sive for the proposed sewerage systemw || be the
choice of toilet system 3 alternative options exist;
- Conventional water closets

(Main Centre, Education Area)

- Biological toilets and

- Pit latrines for the residential areas

In addition there will be polluted waste water from
the Agricultural Centre, nmainly fromthe piggery, the
dairy production units and the slaughter house.
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It is assumed that a conventional sewer system
i ncludi ng several punp stations will have to be

constructed along the centre road for collection of

i ndustrial waste waters and sewage fromthe Health
Centre etc., as well as the Agricultural Centre
Waste water effluent fromthe slaughter house should
be treated separately to allow protein reclamation
for use as animal feed. Disposal of treated waste

water will be togethei with treated donestic sewage.
The Devel opnent Plan will be finalized with 2 main
alternative toilet systemns.

Use of water closets will inmply conventional sewage

reticulation and treatnment. W foresee certain
conflicts between treated sewage di sposal and
downstream ground water interests. Paxticular
precautions will therefore have to be instituted.
Use of biological toilets in all residential areas
and for certain institutions will significantly

i educe the reticulation system and the di sposa
probl ens.

Washi ng water may be di sposed on the individua
plots, or in the close vicinity of the villages
through re-absorption/infiltration ditches.

Ref use from biol ogical toilets nmay be disposed
together with cow dung in appropriate farmng areas.
A deci sion on whether to use a non-conventiona
toil et system should be taken after testing of
appropriate biological toilets have been conducted on
site (see separate docunent).

Gar bage Col |l ecti on and Di sBosa

The centre is planned to acconodate approxi mately
5. 000 people. Cbviously a garbage collection and

di sposal systemis needed. ANC has been asked to

| ook into the possibilities of sorting the garbage
into two categories, organic and unorgani c garbage.
The organi c garbage could go into compost heaps.

It is assumed that a differentiated garbage di sposa
system may be organi zed.
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I norgani ¢ wastes and organi c wastes whi ch nay not be
used shoul d be collected and di sposed of in a
conventional sanitary land fill.

Fill area to be selected in the N or SE parts of the
site where there are low permeability soils. Best
alternative would be to use one of the previous
borrow pits for the Mrogoro-Dodoma hi ghway, or a
future borrowpit for the internal road system

Both seal material and cover soil will be avail able
on site.

Use of the non-recl ai mabl e part of the garbage as
fuel for steam production has been assessed, but
found non-feasible at this stage.

Ener gy Supply

Elegttigit _$uEply

Nor pl an has been requested to prepare a proposal and
cost estimate for the permanent main electricity
supply to Dakawa. In the meantinme ANC should find
out how nmuch power Dakawa can get from TANESCO
Nor pl an has al so been asked to | ook into other energy
resources like solar energy and wind nills.

The total estinmated requirenent for electiic power is
2 WA. Qut of this TANESCO may supply 500 kVA from
the 33 kV line by Wam prison

A new high tension Iine fromthe Tanesco 33 kV system
has to be built. The Iength of the line, which wll
be an overhead |line on wooden poles, is about 3 km
On the near end of the conmon area i.e. next to the
fire station etc a main transforner and distribution
station will be built.

From here an internal high tension reticulation
system has to be established.

Addi ti onal power will have to be supplied either by
installing a 2 kVA turbine generator, or by finding a
feasible solution to TANESCO s proposal for a new
hi gh tension Iine from Mrogoro.

Transformers has to be situated as foll ows.

- | to cover 2 villages

_ 2 to cover the central part

- | to cover the SOC

m’ FIK)U

Sum transformers
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The internal reticulation systemshould preferably be
built with cables in the ground. To have an over head
hi gh tension systemw thin the village area is not
advi sabl e.

The netering of the electiicity will be at the main
transforner point. There will not be separate neters
put up anywhere el se

There will be emergency generators installed to

supply cooling/freezing equipnent in case of power
failure.

A street lighting systemw || be provided al ong al
the roads.

A low tension reticulation systemw |l be built as
overhead lines installation. A fuse board will be

put up in each house to cover lighting, cooking,
refrigerator.

gi |l Products

The main avail able mineral oil products in Tanzania
are; gasoline, diesel oil, gas and kerosene. These
are mainly used in transportation, cars, trucks,
tractors etc. Kerosene is used for cooking and
lighting. Gas is used for both donestic and

i ndustrial purposes.

Sol ar Heati ng

The nost efficient neans of utilising solar heat is
to produce hot water by using sun collectors. Hot
water is a necessity in every house, workshop
hospital, school and industrial building. A solar
hot water systemwi |l produce water with a
temperature of from 50-60CC. |f higher

tenmperatures are needed e.g. in a hospital or a

l aundry, additional heating will be required. At
Dakawa it is estimated that, by using solar water
heaters it would be possible to reduce energy
consunpti on (of other energy types) by about

2-3 mllion kWwh with a reduction in peak | oads of up
to 800 kw.

W nd Poweg

Normal wi nd speed at Dakawa is | ow. Mst nedi um and
hi gh energy wind turbines currently available on the
market. The potential for wi nd power at Dakawa are



5.6.5

57

therefore pretty limted. However, for specia
purpose, e.g. for the punping of water fromwells
situated at sone distance from Dakawa, direct driven
wi nd punps are of some interest. These w nd punps
must be designed for | ow wi nd speeds, and the
necessary starting toque has to be small. Norma
power output would be in the region of 5-10 kw. Such
wi ndpunps are already on the nmarket and sone are

al ready being used in East Africa. They are sinple
to construct and easy to repair

Bi ogas Energy

A fernentation plant for animal wastes (and possibly
human wastes) will generate a great ampunt of
energy-rich bi ogaSe. This biogas consists
principally of 60% net hane (Ch4) and 40% car bon

di oxi de (C02). Biogas can be used for the

fol | owi ng purposes:

- hot water or steam production in gaSefiied boilers
- hot air generation for drying purposes

- heating of bakers’ ovens

- heating of forges

- energy for the canning industry

Bi ogas production per animal unit varies with a great
many factors. From European experience, the gas
production fromthe waste fromone cow is between 0,8
and 1,2 cubic netres per day. In terns of gas
production, one cowis equivalent to 10 pigs and to
100 chi ckens. One cubic netre of biogas is

equi valent to the energy fromb5,9 kW or about 0,5
litres of oil.

The best way of using biogas at Dakawa woul d be if
the Agricultural Centre needed as much energy as the
bi ogas coul d produce. In distributing biogas
surpluses fromthe Agricultural Centre consideration
has to be given to the econonmics and to security.
There are several ways of distributing biogas
surpluses. In the first place it is possible to

di stribute the gas by pipeline fromthe digester

pl ant to nearby consuners. However it is inportant
that pipelines are not too | ong because of potentia
| eakages and expl osi ons.

Secondly gas can be distributed in gas bottles which
gives greater flexibility since the gas can then be
used anywhere in the donestic areas. The

di sadvantage with this is the need for a conplicated
processing plant to produce a clean nethane gas under
hi gh pressure. A third way of distributing the gas
is to distribute the waste to several snall digesters
close to the consunmers. This is probably the best
solution fromeconom ¢ and security vi ewpoints.
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5.7.1

For est Energx

As this Report shows there is likely to be a
shortfall of electricity and energy for the
comunity’s requirenents. An interesting way of
maki ng up this shortfall is to try to nmeet at |east
some of Dakawa’'s energy needs from an "energy forest"
whi ch woul d provide the popul ation with fuel wood.
About 150 hectares of land is considered suitable for
pl anting an energy forest at Dakawa. This area could
produce fastgrowi ng tree species for fuelwod,

buil ding materials and maybe ani nal feed. NORPLAN
have suggested experinmenting with the Filipino
fast-growing tree Ipil-Ipil (Leucaena Leucocephal a)
whi ch has been experinented on at the Faculty of
Forestry in Morogoro.

NORPLAN have prepared sonme prelimnary thoughts on
devel oping a forest planting programme and these are
set out in Appendix 3 in Volune 2 to this Report.
This shows that it ought to be possible to start a
tree nursery at Dakawa by January 1985. Such a
nursery should al so provide floweLing plants and
trees for decorative and | andscapi ng purposes.

Tel econmuni cati on

The only external tel ecomunication source that is
rel yabl e at the nonent for Dakawa, is radio.

However, an internal telephone comunication system
shoul d be | ooked i nto by Norplan

Tei eghone I gstallation

Installation of an internal tel ehpone communication
system based on international standards nust be taken
i nto consideration.

The systemwi || consist of exchange equi pnent and

t el ephone sets, connected with self supporting

t el ephone cabl e, nmounted on pol es de8lgned for
road-1ighting and el ectrical |ow voltage supply.

In order to project the internal tel ephone

conmuni cati on system an eval uation the nunber of

tel ephone sets in service, and where to place them

i s needed.

Radi o I nstallatiog

In order to develop a radio system information about
exi sting radiostations, which are able to conmunicate
with a new equi pnent installed at Dakawa, is needed.
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I nt roduction

This Chapter, dealing with the proposals for
agricultural devel opnent at Dakawa, has been revised
and up-dated since the earlier report of March 1984.
In addition nore detail ed proposal s have been worked
out for the content and the main conponents of the
Agricul tural Devel opnment Centre and these are shown
in Chapter 4.12. The initial observations and
reconmendati ons on the agricultural deveiopnment plan
for Dakawa in the March Report were based on a brief
visit made to Dakawa during the dry season in early
Decenmber 1983. This has now been suppl enent ed, as
recommended, by a subsequent Visit during the rainy
season. This has enabl ed the Consultant to make nore
detail ed preposals as to the phasing and the contents
of the agricultural devel opnent programe.

NORPLAN s Agricultural Expert visited Dakawa from 9
to 15 May 1984, after particularly heavy rains in the
region. This was in order to gain a better

first-hand inpression of the area’s genera
agricultural potential, to obtain results of soi

anal ysis and to discuss the possibilities of
devel opi ng energy forest. In addition discussions
were held in Oslo between NORPLAN and ANc’ s Farm
Manager, M. Finn Flensted N el sen on 29 and 30 May
1984 on detailed proposals for initial investnents in
agriculture at Dakawa (these are described in Chapter
4.13 of this Report).
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This Chapter therefore sets out NORPLAN s principa
findings on the agricultural devel oprent of Dakawa
and these are then incorporated in the "Project
Packages" described in Volunme 2. This is then

foll owed by the observations on the principal crops
and pasture production which were described in the
March Report and recommendati ons on the devel opnent
of different areas for different crops and |ivestock
Ei i nci Eal Fi ndi ngs

Because of a lack of chem cals, soil analyses of
Dakawa' s agricultural potential are stil

i nconpl ete. However prelimnary results now indicate
that soil quality is likely to be good throughout the
site so that the original plans fox agriculture are
fully justified. In addition it is now clear that
the area has adequate rainfall npost years to justify
extensive rainfed cultivation

There is therefore an urgent need to go over now to
detail ed planning of the Agriculutral Centre which
shal |l serve as a base for all devel opnent. This

i mplies preparing and presenting to ANC bl ock

di agrams of all facilities in the Centre with
capacities. dinmensions and a conpl ete equi pnent |i st
(as indicated in Chapter 4.12). This work should
enabl e design to proceed so that the Agricultura
Centre is fully operational in tine for the grow ng
season which would start in February 1986 (about 18
nonths fromthe tine of witing). Before the
conpletion of the Agricultural Centre it is
unrealistic to attenpt any |arge-scal e production of
crops, although some isolated cultivation may, of
course, take place. However, a mmjor economc

strategy at Dakawa will be to operate |arge-scale
agriculture so as to produce an agricultural surplus
which will provide jobs and incone.

A competent Farm Manager for Dakawa needs to be
appoi nted and needs to be | ocated as soon as
possi bl e. Funds should be found now to allow ANC to
recruit a Farm Manager to start work at Dakawa in
January 1985 at the latest. He should be invol ved at
all stages of the construction of the Agricultura
Centre and would be fully responsible for its
operation. Funds should be secured around Septenber
1984 and the individual recruited by January 1985.
Before any major, |arge scale crop agriculture can
start a conprehensive programme of | and drai nage nust
take place. Provision for this is nade el sewhere in
this Report under the plan for infrastructure.
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In general it is considered to be unrealistic to be
able to operate Dakawa’s agriculture at full scale
until the 1986 season when planting would take place
in February 1986 and harvesting in May/June 1986.
This means that the Agricultural Centre nust be

conpl etely constructed and equi pped by October 1985.
A few minor, prelimnary measures, however can be
taken. In the first place, it would now appear that
si zeabl e areas al ong the Magol e River are probably
very suitable for high value, irrigated rice
production. It is estimated that at |east 70
hectares of land in Area A5 is well suited to rice
production if properly irrigated. An expert or a

vol unteer expert in the planning and devel opnent of
irrigated rice production should be identified

i mediately and funds found to enploy himto produce
a plan for rice production and the necessary
irrigation schemnes.

It would be preferable to find an experienced

vol unteer froma voluntary organisation or from
within the ranks of ANC itself. Secondly the area of
A 4 imediately to the south of the proposed Student
Oientation Centre seens particularly well suited to
i ntensi ve vegetable production at any early stage.
ANC shoul d therefore start experinmenting inrediately
with 2-3 hectares of land in this area with water
fromtenporary wells in the area for the production
of a variety of vegetables for imediate donestic
consunption. In the third place, work should start
on fencing the first pasture areas describe beiowin
section 6.11 on "Areas for Aninmal Production". This

i nvol ves the fencing in of about 1.100 hectares of
pasture land for protection fromfurther
deterioration. This will require pressure

i mpregnated fencing posts 1,5 nmetres high and fencing
wi re. The sections which follow, and sections 6.9

Ani mal Production, 6.10 Areas under Crop Production
6.11 Areas for Animal Production in particular, form
the basis for the detailed agricultural areas at
Dakawa for different purposes. At the nonent no
further planning is required. The detail ed planning
of each agricultural area at Dakawa shoul d be the
responsibility of the Farm Manager, after the
detailed soils analysis results are avail able and
after fuller details on the availability of water for
irrigation. It would appear that Area A.2 will be
the priority area for cultivation and this would give
the new comunity at Dakawa some 200 hectares of

m xed crops i.e. maize, vegetables, soyabean and hay
for exanpl e which could give a good base for

i medi ate sel f-sufficiency by 1986. The detail ed

pl anning of this area could take place during 1985 so
that adequate seed and mnor tools and equi pnment were
purchased in good tine for |and preparation and

pl anti ng.
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Producti on Characteristics

Dakawa is characterised by two rainy seasons, a
shorter one in Decenber and January and a | onger one
bet ween March/ April and May. The period between the
short and long rains i.e. February is a pronounced
dry season. The other, long, dry season lasts from
June to Cctober. Figure 6.1 sets out precipitation
and tenperature data for Wam Prison, about 2,5 km
east of Dakawa. Mean annual recorded rainfall is 968
nm and average tenperature is about 250C.

Potential evaporation is as high as 2.230 mm per
annum and exceeds rainfall for 10 out of the 12
nmonths. OnMng to the climatic characteristics,
agricul tural planning shoul d be based on rainfed
crops and a dry period. The dry period can be

i nproved by irrigation.

Rai nf ed Production

Because of the dry season, planting in Novenber or
Decenmber can be risky and nost farners prefer to

pl ant out nmize in February just before the rains.
Beans shoul d be planted before the short rains as
they are sensitive to high hum dity, although they do
not need much rain. The two rain seasons are, of
course, best conbined with an irrigation system
Irrigated Production

Very little plant production is possible at Dakawa
during the long dry period fromJune to Novenber.
Irrigation at Dakawa can help to nmake up for this and
can also help with the production of different crops
i ke potatoes, cabbages and tomatoes etc. which are
difficult to grow in the rainy seasons because of
hum dity and fungal problens.

Crog Production

The climate and soil at Dakawa permit the growth of a
wi de range of crops and fruit trees. They have a

wi de range of different requirenents as to | ength of
croppi ng season, fertiliser applications, chemnca
conponents, tillage and cropping systens, plant
protection, harvesting and storage facilities. The
foll owi ng sections give a presentation of the main
crops and fruit trees recomrended for Dakawa. Fuller
details are found in the Report of March 1984.
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6.4.1 Cereals

The npst inportant cereals at Dakawa will be maize,
sorghumand rice with wheat in drier parts of the
site and in the dry season

A

Mai ze (Zea Mays)

Pl anting should take place in February before the
| ong rains and care should be taken to avoid
water-logging in the first 4-5 weeks. Soi
drainage is inportant in areas where water is
present e.g. plot nunbers A2, A3, A6 and A7). A
yield of 4 to 5 tonnes per hectare should be
possi bl e with good soil managenent, till age,
croppi ng systemnms, disease control and harvesting
net hods. The content of carbohydrate in dry
grainis 71% Protein content is about 10% but
includes little of the essential amnino-acids,

| ysine and trytophane.

Mai ze is also a major green fodder crop of

i mportance to dairy production. M ze harvested
as green fodder for silage will yield between 20
and 60 tonnes per hectare. The dry nmatter

content will be about 20%with a crude protein
content of O 7%

Sor ghum ( Sor ghum vul gar e)

Sorghum i s drought resistant and therefore better
suited to arid areas than maize. M ninum anua
rainfall required for sorghumis 250 mm but good
yi el ds are not obtained with a preciptation under
600 nmm Sorghum can wi thstand waterl ogging to
some degree. Abundant sunshine is necessary.
Sorghum yields well in poor soils because of its
efficient root system Crops comng after
sorghum usual |y show a reduction in yields
because of soil exhaustion and N-fixation when
the stubble is ploughed in. Sorghum needs about
120 days from planting to harvesting and grain
yield may reach 3- 4 tonnes per hectare when
careful | y husbanded. Sorghum can al so be grown

as green fodder and can be ratooned 2 or 3 tines
after cutting the plant crop. Sorghumas a

fodder crop will yield from30 to 50 tonnes of
green matter per hectare (20%dry matter). At
Dakawa, sorghum should grow well both as a grain
as well as a green fodder crop



C

Rice (Oyza sativa)

Rainfed rice is growm with a nonthly rainfall of
bet ween 160 and 300 nm An irrigated rice crop
requires from1.200 to 1.800 mm i ncl udi ng wat er
for land preparation. Yields will amount to
around 0, 8-1,2 tonnes per hectare. The starch
content of white rice is 90% protein content
7-8% The oil content of the bran is 16-22% and
the bran is a conponent of concentrated feed for
cattle. Oherwise rice straw can be made into
baskets, mats and ropes by honme industries. And
the straw can al so be used for making litter in
dairies and pigsties.

There is no doubt that rice can be grown at
Dakawa during the rainy season and the best area
seens to be the southern part of Plot A 5 which
is about 70 hectares. The area is close to the
river Magole fromwhich water can be extracted
for irrigation purposes.

VWheat (Triticum aestivum

It is proposed to grow wheat at Dakawa under
irrigation, although wheat is usually considered
as a tenperate zone crop. It should be grown On
a small scale at the beginning. Weat needs a

m ni mum of 250 mmrainfall per annum The crop

i s drought tol erant but when plants are at the
early initiation stage water supply is critical
Hi gh tenperatures (38-400C) can retard

headi ng and may cause crops to ripen prematurely
after flowering. At Dakawa wheat shoul d
therefore be tried on Plot A5 after rice.

The growi ng period varies from 120 to 210 days
dependi ng on the variety used. Mdst wheat is
converted to flour. Gerns, bran and shorts are
admi xed into cattle concentrate. The starch
content is 63-71% and pxotein content is 8-10%
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Legunes

In this chapter brief introductions will only be made
to the follow ng crops; beans, cowpeas, soyabean and
groundnut since they night have the hi ghest grow ng
potential at Dakawa.

A

Beans (Phaseol us vul gari s)

Beans are not drought resistant, ideally they
need noi st soil througout the grow ng period.

Hi gh tenperature mght cause poor fruit setting.
Beans denmand free draining soils with a
reasonabl e high nutrient content and respond well
to fertilizer applications. Limng is necessary
if the pHis less than 4,6 at sands and | ess than
5,0 at sandy clays. The yield of dry beans per
hectare may reach 2 tons under good nanagenent.
Cowpeas (Vi gha ungui cul at a)

The | eaves, pods and the grain are used. There
are two types, large creeping and small erect.
Cowpeas are drought resistant and can be grown on
acidic soils. They are usually intercropped.

The yield of seeds is between 0,5 and 1,0 tons
per hectare. It is believed that new high
yielding varieties will be introduced in the near
future.

Soyabeans (d yci ne max)

The general climate requirenents are approxi mate
those of mmize. A rainfed crop requires about

600 mm of well destributed rainfall with sunny
periods in between. Dry weather is needed during
maturi ng and harvesting. Soya beans have great
adaptability to tenperature. In terns of soils
too, the requirenents of soya beans are nore or

| ess the sanme as those of mmize. A high cal cium
content of the soils is favourable.

Soya bean is a suitable crOQp in rotation with
gram neous crops |ike maize, sorghum wheat. It
shoul d not be grown after tobacco, due to the
possibility of transmitting di seases. The

growi ng period vary from80 to 160 days. In the
tropics in general about 120 days. The yield of
dry beans vary between 0,5 to 1,5 tons a

hectare. Under irrigation the yield m ght reach
2,0 tons per hectare.
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D. Groundnut (Arachis hypogea)

A rainfed crop of groundnut needs from 400 to 800
nm of well distributed rainfall. Dry weather is
needed during maturing and harvesting to ensure
quality. Light textured soils are nost

suitable. Heavy soils, if well drained, may al so
produce high yields, but harvesting is
difficult. Groundnuts are just as sensitive to
salinity as nobst other |egum nous crops.
Rotation with other |egunmes and tobacco is to be
avoi ded, because of the high risk of disease
transm ssion. The growing period is from90 to
150 days, depending on the variety. The yields
vary fromO0,7 to 2,0 tons per hectare. Potentia
farner’'s yields range from2,5 to 3,0 tons a
hectare under irrigation

0.4.3 QEQEE 9%3$T and_gi gtein Progggi gg_Crogs

A. Sunfl ower (Helianthus annus)

A rainfed crop can be grown with a rainfall from
300 to 800 mMm A good supply of noisture during
flowering is inportant. Maturation requires dry,
war m weat her. Heavy or poorly drai ned 50115 are
not suited. The crop is noderately salt

tolerant. To avoid the build-up of diseases
sunfl ower should not be sown in the sane field
nore than once every 4 years. The growlng peri od
is from90 to 150 days. The yield varies from
0,7 to 1,4 tons per hectare. Wth optinmm
rainfall and under irrigation yields may be as
high as 2,0 tons per hectare.

The crop can al so be harvested in an early stage
as green fodder (25-50 tons per hectare) and
processed into silage.f Sunflower seed should be
processed for edible oil and cattle cake, and this
shoul d be carried out in the Agricultural Centre.
6. 4.4 Fiber Producing Crops

A

Cotton (Gossypi um spp.)

A rainfed crop requires at |east 450 nmof rain
Sufficient soil noisture is essential during the
flowering period. Abundant sunshine is required
during flowering. Cotton can be grown on heavy
soils (black cotton soils) provided they are well
drai ned and have a groundwater depth of over 50
cm Depending on variety and climte, the growh
peri od ranges between 160 and 220 days. Normally
the crop stands on the field for 6 nonths.
Present seed cotton yields vary between 1,0 and
2,0 tons a hectare. The 1lint percentage varies
bet ween 30 and 40% ?CCTFdi ki :w variwm es.
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Root and Tuber Crops

Anmong the root and tuber crops suitable for Dakawa
are cassava, sweet potatoes and pot at oes.

A. Cassava (Mani hot escul enta)

An advantage with this crop is that harvesting
can be spread over several nonths by |eaving the
roots in the soil. Cassava needs a m ni num of

500 mm of well distributed rainfall. It is also
drought resistant, but if a drought continues fO1
several nonths this will affect the yield. The
crOp responds well to soils with a good
structure, a good internal drainage and a high
organic matter content. Fairly light soils are
needed for root formation. The growth period
varies between 12 and 24 nonths. In case of

di rect consunption, cassava is usually lifted
about 12 nonths after planting. The average
world yield is about 10 tons per hectare, but
varies greatly, from7,5 to 16,7 tons a hectare.
B. Sweet Potato (I|ponea bat atas)

The sweet potato is nore tol erant than nost ot her
tropical root crops to a wi de range of edaphic
and climatic conditions. It is mainly a
dry-field crop, intermediate in its optimal habit
bet ween cassava at one extrene and taro at the
other. The crop can be harvested after a grow ng
period of 3 to 6 nmonths which is quite short
conpared with nost other tropical root crops.

Yi el ds reported under tropical conditions are
exceedingly variable, from5 tons to as rmuch as
40 tons per hectare. Under tropical conditions
sweet potatoes are extrenely prone to waste.
However, various sinple storage techni ques have
been evolved in different parts of the world, and
some of these may well be of interest to Dakawa.
C. Potato (Sol anum tuberosum

Pot at oes require 100 nm of rainfall per nonths
during the growth period. Even short periods of
drought cause a reduction in yield. The optinmm
daily tenperature is between 15 and 180C.

Average daily tenperature above 210C reduce
tuber formation, but big differences between day
and ni ght tenperatures inprove tuber formation
Pot at oes can be grown on all types of soils,
provi ded drai nage is adequate. Heavy soils
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restrict tuber formation and conplicate
harvesting. Potatoes are susceptible to
salinity. The growth period varies between
early-, nmedium and later maturing varieties

whi ch take, respectively, 3, 4-5 and 6-7 nonths
to mature. In the tropics the growth period is
usually 3-4 nmonths. The yields differ very

much. At higher altitudes in the tropics the
yields are 25 tons per hectare, and in the
subtropics under irrigation from10 to 15 tons a
hect ar e.

6.4.6 Vegetable aqd Fruit Crops

A

Recommended veget abl e crops

The foll owi ng vegetabl e crops are recomrended at
Dakawa; Chi nese cabbage kBrassica chinensis),
whit e cabbage (Brassica ol eracea), |ettuce
(Lactueu sativa), spinach (Spinacia ol eracea),
onion (Alliumcepa), sweet pepper (Capsicum
spp.), cucunber (Cucumi s satives), carrots
(Daucus carota), beans (fresh and dry) (Phaseol us
vul garis), tomato (Lycopersicon escul entum, egg
pl ant (Sol anum nel ongena), peas (Pisum sativum.
Many of these vegetables should only be grown in
certain periods of the year, due to tenperature
requi renents, pest and di sease problens. Despite
this limtation, conservation, techniques, such
as canni ng, deep-freezing and freeze/dryi ng have
made vegetable available all year round. It is
recommended that such techni ques shoul d be

devel oped at Dakawa.

Veget abl e production is capital -intensive,

i nvol ving not only high inVestnents (Il and,
bui | di ngs, machinery and equi prment, irrigation
and drainage facilities), but high recurrent
costs as well (seeds, fertilizers, plant
protection chemicals, tO0S and packi ng
material). Vegetables are highly susceptible to
pest and di seases. An intensive spraying
programme with chemicals is therefore required
and a strict rotation scheme is inperative, in
particular for the control of nematodes.

Banana (Musa spp.)

Bananas have a high water requirenment. They need
1500- 2000 mm of wel |l distributed rainfall per
year. Optimumtenperature is between 25 and
300C. Light, fertile soils with a high

organi c-matter content and good internal drainage
are very suitable for bananas. The LOOQ system
is shallow. The crop starts producing after 9-12
nont hs. Short periods of drought (1-2 nonths)
can be tol erated by bananas. Longer dry spel
require irrigation.
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C. Citrus (Ctrus spp.)

Well known citrus fruits are the orange, tange-
rine, grape fruit, lenon and Iine. Citrus require

a mni mum annual rainfall of about 1100 mm
preferably supplemented to 1800-2000 mmwi th
irrigation. Afairly high humdity of the air

i nduces a thin skin and a high juice content of

the fruit. Citrus needs deep, well drained

soils, sandy |oanms are the nost suitable. On

sandi er soils organic manuring is essential.

Citrus trees are sensitive to salinity.

D. O her Fruit Crops

At Dakawa sone other fruit trees |ike mango

(Mangi fera indica), pawpaw (Carica papaya),

avocado pear (Persea anericana), guava (Psidium

guaj ava) and pi neappl es (Ananas compsus) are
recomended to be grown.

Crop Rotation Principles

The main crOp rotation principles for Dakawa will be.
1) The continuous growi ng of cereals or pul ses

shoul d be avoi ded.

2) Legum nous crops should not be sown in sequence,
even if one crop is for seed and the other forage.
b)

Crops with common root di seases should not be

sown in succession. For instance, tobacco should

not be planted follow ng tonatoes.

Ar abl e CroEBi ng

The foll owi ng arable cropping systens will be

rel evant at Dakawa:

Shifting Cultivation

By shifting cultivation is neant the production of
food crops for subsistence, alternated with
vegetative fallow The length of the fall ow period
depends on the popul ation pressure. In shifting
cultivation m xed cropping is often applied i.e. the
growi ng of two or three crops together on the sane
pi ece of land with the objective of securing a yield,
O obtaining the highest return possible with m nimum
efforts and of making the best use of soil, light and
rainfall.
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Si ngl e Crogei ng

Single cropping in the case of annuals neans that the
crop covers the land for only part of the year and is
then followed by fallow. In the case of perennia

the crop covers the |land throughout the year

Mul ti El e nggpi ng

Mul tiple cropping involves the cultivation of two or
nore crops in succession or with sonme overlap within
a period of year. Double cropping is practised where
water for crop production is available in sufficient
quantities fromrainfall, irrigation or both.

I nt ercroEE ng

During the period of establishnment of perennial

crops, such as citrus trees or bananas, interplanting
of cach crops or food crops is usually practised.
This will provide some incone during the period in
which the perennial crop is still unproductive. At a
| ater stage, these inter-planted crops are repl aced
by cover crops in order to maintain soil fertility,
to suppress weeds and to control soil erosion

In the situation of Dakawa it is suggested that the
farm ng systens of single cropping should be
practised according to the use of land, crops

i nvol ved, the availability of water etc.

Past ure_gpoducti on

The areas reserved for ranching and |ivestock
producti on at Dakawa represent a very inportant part
of the agricultural production being grazing areas
for cattle, goats and sheep

Nat ural Vegetation

In order to achieve an intensive use of grasslands at
Dakawa proper managenent practices shoul d be observed
like:

1) Adjustnment of stocking rate to carrying capacity.
2) Periodic resting of the grassland from grazing
during the critical growh periods.

3) Bush control

4) Special provision fro dry season feeding.
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These requirenments can be nmet by adopting a system of
rotational or seasonal grazing. The pasture shoul d
be fenced into paddocks, each of them provided wth
wat er supply. These are grazed in rotation in a
manner that provides for periodic rests and burns,
and ensures that sufficient grass or standing hay is
avai l abl e for the stock all the year round.

I ntensi ve Use of Natural Grassland and Cul tivated
Past ur es

Nat ural grassland can be utilized in a nore intensive
way. At Dakawa a suitable systemof rotationa
grazing will inprove the pasture and its carrying
capacity as conpared to continuous grazing. To
obtain additional food an attenpt should be nade in
the growi ng season to make hay from surplus feed.
Seed

The use of good quality seed of suitable varieties is
one of the nost inportant factors in obtaining good
crop yields, and also linmits the risks of crop
failure.

The Availabilitl of Seed

To keep the purity and uniformty of the seed
varieties up to the required high standard, new
breeder and foundati on seed has to be constantly
produced. This is the case with hybrid varieties

i ke maize. To a | esser extent this is true for
synthetics. The purety of self pollinated crops,
which are to a | arge degree hompbgeneous, is the
sinmplest to nmaintain.

Dakawa Seed Production

The seed shoul d be bought fromcertified seed
conpani es |i ke TANSEED and not produced at Dakawa.
Since the availability of seed is unstable, the
Dakawa Agricultural Centre should have facilities for
storing quantities of seed.
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Ani mal Production

The main animal products will be nmeat fromcattle,

pork, sheep, goats and broilers, mlk for cattle and
egg frompoultry.

Meat Production

A

Cattle

In the production of beef the zebu breeds are
used to advantage. Both pure-bred zebus,
cross-breeds and new breeds shoul d be used
extensively for beef production at Dakawa, since
they are adapted to the environnenta

conditions. They are poor milkers, often
producing little nmore than that needed by their
calf. The adult Iive-weight of nales varies

bet ween 400-900 kg and for femal es 300-500 kg.
To neet a requirenent of 20 kg beef a year per
person approxi mately 500 cattle have to be

sl aughted a year. A nunber of 1500-2000 cattle
of different ages may be required to reach such
target. According to the conditions of
vegetation in the ranching area this will be the
maxi mum nunber of grazing cattle the area can
take. Wth good grass managenent, iriigation and
fertiliser however, it would probably be possible
to increase the nunber of grazing cattle to

achi eve hi gher neat production

Sheep and Goats

A sheep may produce 0-4 kg/year of wool/hair

The live-weight of an adult varies between 20-90
kg, giving from8 to 40 kg of nmeat. Goats may
produce 20-200 litre mlk per year and the neat
production varies from®6 kg to 35 kg per aninal
The nunber of sheep/goats at Dakawa may be as
many as 500 animals giving as much as 3,5 tons of
nmeat a year. They should be kept in the

I i vest ock/ ranchi ng area.

Broiler

The production of neat frombroilers ought to be
approximately 35 tons a year to neet the

requi rement of 7 kg per person a year. To reach
the dressed sl aughter weight of 850-1500 9, it
takes 6-9 weeks. To reach the required anount of
broiler meat it will be necessary with

approxi mately 10. 000 chickens for 5 feeding
periods a year in total. For this purpose the
Dakawa Agricultural Centre should produce its own
chi ckens.
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D. Pork

The production of neat from pork should reach as
much as 70 tons a year, which will give as much

as 15 kg/person a year. To be able to reach this
amount the Dakawa Agricultural Centre has to feed

as many as 1.000 pigs a year

gi | k Production

It is proposed that the Hol stein-Friesian breed
shoul d be used for m |k production. Provided good
management, correct feeding and healthy animals, the
dairy cows may produce from2.500 to 5.000 litres of
mlk a year. Assuming that every child need
approximately 0,5 litre nmilk per day, the Dakawa

Dai ry shoul d have about 200 dairy cows. The Hol stein-
Friesian breed is probably preferable in terns of mlk
production to cross-breeds which could otherw se be
considered. It is the experience of our experts that
Hol stein-Friesian will adapt easily to Tanzani an
environnental conditions and pure breeds will be
cheaper to start with. Perhaps cross-breeds could be
considered at a |l ater stage.

Egg Production

Modern breeds for egg production produce between

250- 280 eggs a year. To neet the egg requirenent of
14 kg per person a year, the Dakawa egg production
unit may need as many as 5. 000 eggl ayers.

Areas under CroE Production

As has been described in paragraph 6.4, a variety of
different crops and fruit trees have been proposed to
be grown under different rotation and managenent
systens. In this paragraph proposals are nmade in

whi ch plots the crops ought to be grown. The
proposal s are made tentatively. The final advise

will be given after the area has been exam ned duxing
the rainy season 1984 and results from anal ysis of
soi|l sanples are avail abl e.

Areas under Rainfed Conditions

Pl ot A2. The cropping area is approximtely 200
hectare. A rectangul ar part of it of approxi mately.
117 hectares will be suitable for maize production in
rotation with | egunes |ike soyabean, groundnut,
cowpeas and beans. Once every 4 years cotton can be
grown in this plot. Areas close to the main road
appear to be too wet for successful cropping during
the rainy season.
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The triangul ar part of plot A2 is about 83 hectares.
It is proposed that areas around village 8 shoul d be
planted with citrus trees, nmangoes, avocado pears,
whil e the southern part could be used for hay-naking
by i nmproved grass/|egunme cultivation as supplenentary
fodder in the dry season to the grazing animals in
the ranching area. Before the fruit trees becomne
productive, vegetable crops could be intercrOpped.
Plot A3 totals 113 hectares. A rectangul ar area of

75 hectares is suitable arable I and. The area shoul d
be used for cereal production |ike sorghum and/ or

mai ze in rotation wth beans, groundnuts and
soyabean. Every 4 years sunflower is proposed to be
growmn in the plot. The area north and south of
village no. 9 of 32 hectares could be included in the
sanme type of cropping program Alternatively the
area between village no. 9 and the cenetery, which is
approximately 9 hectares, couid be used for fruit
tree production intercropped wi th vegetabl es.

Pl ot A7 has an arable | and of about 137 hectares. To
be able to have a variety of crop rotation systens it
is proposed to divide the area into two approxi nately
equal plot areas. In the north-eastern part a
rotation system of maize/ sorghum and | egunes shoul d
be established. Each every 4 years sunflower should
be grown. In the south-western plot the sane
rotational programis proposed. But instead of
growi ng sunflower every 4 years, cotton may be
suitable. In some part of the field a drai nage
system has to be devel oped.

Plot A5 situated in the western part of the area is
approxi mately 200 hectares. At this tine the
south/western part of plot A5 is the nost devel oped
area for crop production. The plot which is
approximately 67 hectares, is very flat with its
boundary to the river Magole. The area is the nost
sui tabl e part of Dakawa for rice production in the
rainy season. The specific grow ng conditions of

rice my lead to a conplete destruction of the soi
structure which nmakes rotation with other crops
unsati sfactory.

Plot Ab with an acerage of 90 hectares, appears wet,
especially the centre. This is due to the sl oping
terrain fromvillage no. 1 and 3 and fromthe outside
area ending in a ditch between them Fromthe
agricultural point of viewit will be necessary to
have the water under control by means of a drai nage
system O herw se, the plot should be suitable for
fruit tree production |ike bananas al ong both sides
of the water channel and citrus trees, papaya,
avocadoes, and guava on drier land intercropped with
veget abl es.
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Pl ot A4 of 123 hectares has to be cleared of bush

| eaving sone trees around village no. 10. The

cl eared area shoul d be devel oped into arable land for
cereal crop production, maize/sorghum and | egunes/
sunflower in rotation.

Pl ot AE. At present the northern part is bush, but
shoul d be devel oped into crop production after
clearing the |l and. The crop production on the

64 hectare wi de area should be used for fresh fodder
crop production, silage, and hay-naking in rotation
mainly for dairy cattle at the Agricultural Centre.
A devel opi ng crop production program Shonid have the
following priorities in terns of plot preparation
A5, A2, A3, A6, A4, A7 southern part, A6, A4 and A5
northern part.

Areas under Irrigation

The studi es of donestic water supply and irrigation
pur poses at Dakawa indicate that the avail abl e water
for irrigation is probably Iimted both in quality
and quantity. Untii further investigations are nade,
water for irrigation should strictly be used for
vegetable and fruit production in the proposed areas.
Sunmar z of CroB Production

The tablLe bel ow summari zes the crop production
progranme proposed for Dakawa.

Nunber gof Yi el d-

Pl ot Area crops forcast

no. Culture ha auyegr in tonnes

A2 Maize 58 | 230

A2 Soyabean 59 | 60

A2 Hay, silage 83 2 1200 1)

A3 Sorghum 56 | 170

A3 Beans 28 i 40

A3 Groundnuts 28 1 33

A4 Maize 61 | 210

A4 Sunflower b2 1 90

A5 2) Rice 67 1 80

A5 3) Vegetabl es, wheat,

root and tubers 73 2 Various

A5 4) Gras, silage, hay b4 2 L900 3)

A6 Citrus, banana,

other fruits 90 1 Vari ous

A7 Cotton 68 | 100

A7 Maize 69 L 240

1) Dry matter yield 4) N of AGC

2) SWof AGC 5) Dry matter field

3) NWO AGC
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Areas for Aninmal Production

The main areas for aninmal production should be used
for beef and neat production fromcattle, sheep and
goat s.

Areas under Rainfed Conditions

Plot Al and A8 are situated in the north-eastern part
of the area, with boundary to the nmain road Morogozo-
Dodorma. The areas are 1.373 and 120 hectares
respectively. The terrain is quite flat, covered

wi th bush and natural grass species. It is suggested
that the cariying capacity of the land is between |-2
cattle per hectare. The total ranching/livestock
area shoul d have a capacity of approximately 1.800
cattle including some 500 goat/sheep. To utilize the

pasture area to its optimum it will be necessary to
fence it into at |east 4 paddocks. Such an
arrangenent will make it possible to graze one

paddock while the others are resting for regrowth
vegetation. Each paddock nust have water supply for
animals and irrigation. Water is al so needed when
treating the ani nal s agai nst tick-borne di seases. A
convenient site for dipping or spraying baths shoul d
be constructed in the ranchi ng area.

Areas under Iriigation

Because the grass stops growing in the dry season,
there is a marked seasonal variation in the carrying
capacity. To be able to maintain the beef production
during the dry spell it would be of great advantage
to have sonme 30 hectares irrigated in the ranching
area. This depends, of course, on the availability
of water, which is not known in detail at the noment.
It is proposed to supply irrigation water froma
possi bl e aqui fer beneath the ranching area north of
the RHC

Overall heat Production

Wth the proposals set out in this Chapter, the
annual per capita nmeat consunption will be around

45 kgs at Dakawa. This will consist of 20 kgs beef,
10 kgs broiler neat and 15 kgs pork. This is

equi valent to nutritional |evels and comsunption

| evel s in nost devel oped countries.
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7.3

POPULATI ON CHARACTERI STI CS

Gener a

This Chapter sets out bLief forecasts and assunptions
concerning the |likely devel opnent of pOpulation and
its structure at Dakawa. These are used in estinmating
the nunber and sizes of different types of conmunity
facilities and in determ ning the occupationa
structure of the conmunity popul ati on. These have
been derived from pl anni ng standards worked out by
African National Congress technical staff.

Popul ation in The Vill ages

These are estimates of persons living in fixed house-
holds. In addition a further 1250 children (w thout
parents) will live in residential care in the
villages. One village contains about 80 households.
Adglte _ Chil dgen

Unmarried households : 40 160 -

Married households -:_ .40 -__ A Q__V-1,,1291

Tot al 80 240 120

In 10 villages 800 7 1M 2400 1.1299

The Chi LQ gm at 192

Creche 2- 3 years 2 0,11 of 120 2 15

Nursery 4- 6 " 2 0,22 " " : 30
Primary school 7-12 " : 0,33 " " : 40
Secondary school 13-18 " : 0,33 " " 2 40

VTCf school _ (from 16 yeqrs) 11 ,1
Tot al about 125

Wth In residen-

- adults ital cere Totalwgch901g
Creche 15 150 150 300 4

Nur sery 30 300 300 600 4

Lower

primary school 20 200 200 400 2

Hi gher

primary school 20 200 200 400 2
gecong. sghool 40 4000 400 V 8001 1
TOt al 125 1250 1250 2500



7.4
7.6
7.7
Vocational Trainin Centre and
Students Orientation Centre
Vocational Training Centre
210- 300 students 1 ca 8 famly houses : 200 students
Students’ Orientation Centre:
168: g¥%®19g; udegt suf ca 8 faqi 1x houses a 250
Tot al 450 students
Total Poggl ggi on of ANC Devel ognent Centre
Wor ki ng peopl e/village adults (7.2) 2400
Children (7.3) 2500
Studgnts 1 A . (7.4) 450
Tot al 5350
QLf ferent Service COccugations
Co- - - Ee 09ie
Mechani cs 20
Drivers 30
Catering 60
Managenments 50
Secretarial staff 100
Cl arks, accountents 30
Stores 30
Suppl ys 30
Chil dren care/ nursery 200
Teachers 100
Laundry 30
Boardi ng (nasters) section 40
Heal t hs 40
Mai nt enance 30
Culture 1 00
Tot al 830- 850
Tot al _ManEowg5
Di fferent occupations (7.6) about 1000
Farmng " 300- 600
I ndustgx_ - _ " 1000
Tot al about 2300-2600
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PRQIECT PRI ORI TI ES

Priorities

Apart fromthe infrastructure and the vocationa
training centre which is already proceedi ng, a nunber
of other priority projects are energing. These

i nclude the student orientation centre, the
heal t hpost, a village and primary school facilities
and agricul tural buil dings.

Constructi on Base

It is intended to start setting up a construction
base includi ng pl anni ng and admi ni stration offices,
stores, workshops etc, early in 1984.

Constructi on Met hods

It will be necessary at Dakawa to enploy a

conbi nati on of prefab constructi on and conventiona
bui | di ng met hods. As capacity increases with the

wi ndi ng up of construction work at Mazinbu and with
the graduation of skilled workers fromthe vocationa
training centre, it will be possible to increase the
potential for convential construction at Dakawa.
Certain bulding types e.g. farm bul di ngs, workshops
require large spans, and are nore readily constructed
wi th conventional or sem -convential nethods. On the
ot her hand, particularly in the early stages it wll
be necessary on sone projects to use prefab
structures which offer advantages of |ow cost and

swi ft delivery, quick erection with mininmum skill
possi bl e "turn key" delivery. Their use will free
the workforce for projects requiring a nore
conventional i nput.
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