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SUMMARY

This annexe describes the principles and criteria adopted in the review of the ILACO feasibility
study and the World Bank appraisal reports, and the additional studies carried out for the Project
Planning Report.

The topics covered include the following:

(i) Soils: criteria for the identification of soil types with reference to the
requirements for irrigated cotton, and the prediction of crop yields.

(ii) Agricultural planning: criteria for the prediction of crop yields, requirements
for fertilisers, chemicals and farm machinery and implements.

(iii) Hydrology: the prediction of water availability, water demand, drainage
design and sediment load.

(iv) Livestock, Fisheries and Wildlife: criteria for the development of the project
in a manner which will mitigate its effect on the existing ecosystems in the
area.

(v) Forestry: principles and criteria for the development of fuelwood supplies

for the project, conservation of the existing natural forest, and provision of
amenity trees.

(vi) Public Health Services: criteria for the development of disease surveillance
and monitoring programmes and preventative and curative local medical
services.

(vii) Sociology and Settlement: principles for the selection of tenants, their

migration and induction at site, and the development of village communities.

(viii) Institutions and Services: the development of local institutions and services
and the local community.

(ix) Village Planning, Buildings and Utilities: criteria for the construction of
climatically adequate and economic homes and buildings in an integrated
community development with due consideration to health, comfort, power
and water requirements and general amenity.

(x) Management: principles and criteria for the management of the project, of
implementation and agricultural production.

(xi) Economics and Costs: criteria for accurate cost estimates, the proper
calculations of returns, and the cash flow for the project.

Detailed discussion of the principles and criteria is included in the specialist annexes, only the
main considerations being summarised here.




CHAPTER 1 INTRODUCTION

The development of a complex project such as the Bura Irrigation Settlement Project involves the
participation of many disciplines and organisations. Because of the complexity of the project and
the interaction of so many organisations it is impossible to provide within the project solutions
which satisfy the ideals of each discipline or organisation, and some of the criteria adopted are
compromises, between conflicting requirements.

The amount of information to be presented to cover all the components of the project is so
extensive as to make it difficult to understand all the principles and criteria adopted in the
development of the project without a study of all the annexes. To mitigate these problems, the
principles and criteria are all summarised in this annexe, and reference can be made to the
individual annexes for the more detailed information.

The suitability of existing soils, water availability and agricultural development including
livestock, fisheries and forestry is discussed first, then the principles forming the basis of selection
of tenants, public health services and administrative services. The criteria for the provision of the
physical infrastructure of housing, water supply, sanitation, power supply and industry are then
considered and a final section is devoted to the principles and criteria used in management costs
estimates, economic analysis and financial control.




PART 1

AGRICULTURAL DEVELOPMENT




CHAPTER 2 SOILS
2.1 Soil Assessment
The Bura Project is sited on a variety of mapped soil units, the areas of the types being given in

Table 2.1. The system of assessing suitability used is primarily for irrigated cotton.

Table 2.1 - Soil Classes in the Project Area

ILACO Classification USBR Classification
Class Soil Types Area(ha) % Soil Types Area(ha) %
1 C 2691 41 Cc 2691 41
2 S1 1755 26 . . -
3 GU1, N41 841 13 S1 1755 26
4 N2, GU2 13562 20 GU1, N41 1464 22
N42, S2 N42, GU2
5 us2 3 neg. N2, S2 729 1"
6 - . - us2 3 neg.

The criteria used for the mapping are given in Table 2.2. This is an idealised legend because the
intensity of sampling has been too low to identify on the map variations from the representative
horizon, which are considerable within each area defined on the map.

For example, the typic Halorthid (S) type includes soils with the non-saline non-alkali layer less
than 10 cm and others with a depth exceeding 60 cm. A division has been made at a top soil
depth of 20 cm, but substantially different depths may occur within the two resulting categories.
In addition, the limit of alkali has been taken throughout at ESP 15, but the actual ESP found in
the saline-alkali layer may range in salinity from 4 to 30 mmhos/cm. It is therefore apparent that
an S1 soil may include very different soils in respect of depth of top soil and salinity and alkali
status of the lower soil. Added to this is the fact that the texture of both the top soil and the
subsoil may vary widely. Specifically the texture diagrams of the Acres/| LACO report show that
the top soil of the S unit may vary from sand to clay texture, and similar textural ranges are
illustrated for other soils.

The problems which arise from soil variability may well require variations of agronomic
techniques between farms, or financial adjustments of tenants’ water charges.




Table 2.2 - Mapping Legend of the Detailed Soil Surveys

Mapping Unit Mapping Symbol

Typic Psammustent: PR
Typic Natrargid: > 50 ¢cm over capped natric horizon N1
Typic Natrargid: 20-50 cm over capped natric horizon N21
Typic Natrargid: < 20 ¢m over capped natric horizon N22
Typic Natrargid: as N22 but above horizon only poorly developed N23
Mazic Natrargid: with surface crust N31

subsoil exposed N32
Vertic Natrargid: > 20 cm over natric horizon N41

< 20 cm over natric horizon N42
Typic Camborthid: C
Typic Halorthid: > 20 cm over saline/alkaline subsoil S1

< 20 cm over saline/alkaline subsoil S2
Natric Grumustert: > 20 c¢m over saline/alkaline subsoil GU1

< 20 cm over saline/alkaline subsoil GU2
Natric Grumaquert: > 20 cm over saline/alkaline subsoil ~ GA1

< 20 cm over saline/alkaline subsoil GA2
Vertic Hapludent: U
2.2 Crop Yields

The assessment for Bura is based on results at Hola, and the project average yield has been
equated to the yield on Class 2 land, and the yields on other classes of land varied as shown in

Table 2.3.
Table 2.3 - Ratio of Yields by Land Classes
Crop Class 1 Class 2 Class 3 Class 4
Cotton 1.15 1.00 0.85 0.75
Groundnuts 1.19 1.00 0.68 0.61
Maize 1.12 1.00 0.85 0.75
Cowpeas 1.18 1.00 0.85 0.63




2.3 Monitoring of Soils

't is proposed that two per cent of holdings should have a pre-irrigation sampling, which would
then be repeated at two yearly intervals to measure soil changes due to irrigation. The holdings
would be selected by a stratified random selection modified so that sufficient holdings on
marginal land were included to provide for valid statistical analysis. A provisional sampling
intensity would be three per holding and the sampling depths and laboratory measurements
would be discussed with the Soil Survey of Kenya before land preparation starts.

These holdings would also be subject to more detailed routine recording of farming practices and
insect inspections. Details of the monitoring procedure are described in the Soils Annexe.




CHAPTER3 HYDROLOGY

3.1 Water Availability

The Tana River is Kenya's largest and most important river, with an average annual flow,
measured at Garissa, of 5000 million cubic metres. Investment in a river regulating reservoir in
the upper catchment - the ‘Upper Reservoir Scheme’ - is proceeding with a live storage of 1 560
million cubic metres. River regulation at the moment is achieved using the reservoir at Kamburu
which has a storage of 123 million cubic metres, less than 3 per cent of the total average annual
flow.

Discharges, measured at Garissa since 1934, fluctuate throughout the year with two low flow
seasons, February to March, and September to October. The higher flood flows occur from April
to June and November to December. The minimum river flows to be maintained downstream of
the project offtake are not clearly defined. Government policy is to guarantee “natural” flows in
the river. This has been interpreted by the Tana River Development Authority (TRDA) to be a
monthly flow of 80 million cubic metres, except for March which is 88 million cubic metres, and
these values have been used in this study.

32 Water Demand

The average open water evaporation for the Bura area has been calculated using climatic data and
the Penman method, to yield an average value of 6.4 mm a day. Crop water requirements were
calculated using crop factors very similar to those estimated by |LACO. These are shown in Table
3.1. A first irrigation application of 150 mm has been allowed for in the irrigation demand
calculations, and an end of season soil moisture depletion of 50 mm has been assumed.

Table 3.1 - Crop Factors by Months of Growth

Growth Crop

Month Cotton Groundnuts Maize Cowpeas
1st 0.40 0.40 0.40 0.50

2nd 0.70 0.70 0.80 0.95

3rd 0.90 0.95 1.00 0.90

4th 1.00 0.90 0.80 .

5th 0.90 - - .

6th 0.70 1.00 . .

For calculating available supply from the Tana River and the monthly critical design flows for the
irrigation system, an effective rainfall of zero was assumed, and for calculating the irrigation
demands using a 1 in 6 dry year design, an effective rainfall of 336 mm was assumed.

The field application efficiency of 87.5 per cent assumed in previous reports was considered to be
high and a figure of 70 per cent was adopted. When combined with a conveyance efficiency of 70
per cent this gave an overall efficiency of 50 per cent, which was used in calculating the net
irrigation demand.

The estimated intake requirements for Phase |, Stage |, of the Bura Project were calculated for
the 1 in 5 dry design year. Allowances were added to the crop irrigation requirements to allow
for the irrigation supply to tenants’ gardens, domestic and industrial water supply, the wildlife
drinking pools and all losses. The calculated intake requirements are shown in Table 3.2.




Table 3.2 - Estimated Intake Requirement - Phase |,
Stage |, Bura Project (cumecs, 24 hours per day)

Month JAN FEB MAR APR MAY
Flow 0.8 4.7 6.9 4.2 7.9
Month JUL AUG SEP oCT NOV
Flow 5.7 24 34 4.0 3.1

The peak intake requirement is estimated to occur in a 10 day period in May and amou t
cubic metres per second for 24 hours per day.

33 Drain Design

The drain design was based upon a five year return period storm. It was assumed that it
take 24 hours to drain such a flood from the irrigated land. The calculations indicate that il
a case the run-off rate will be 1.2 litres per second per hectare for 30 hectares. This run-0
will reduce for the larger drained areas and areal reduction factors were obtained, u
relationship derived for East Africa by TRRL, whereby:

ARF = 1-0.044 A 0275
where ARF = areal reduction factor
A = area in km?
3.4 Flood Flows

The annual maximum daily flows recorded at Garissa were reviewed, fitted to a Gt
distribution and used to estimate the flood flows expected to occur at certain return period
results obtained were very close to the | LACO estimates.

The laga flows for various return periods were estimated by employing the US Soil Consery
Service method to calculate run-off from estimated catchment rainfall.

3.5 Sediment Transport

A review of the sediment transport data available for the rivers of Kenya was made by Dur
1974. His results indicate that the rate of sediment transport in the Tana River has been ser
over-estimated, because data collected after 1961 have been ignored. For the range of
most likely to be considered, Dunne’s relationship between discharge and sediment tra
yields about one half the sediment flow rate previously assumed, and has been used in our n




CHAPTER4 AGRICULTURAL PLANNING

4.1 Basic Crops

The cropping pattern proposed for Stage 1 (West Bank) of the Bura Project is based upon
investigations and experience gained at Hola. The main components of the cropping pattern are
as follows:-

(i) Cotton is the main cash crop because it is well adapted to the soils and
environment generally in the Lower Tana River Basin, as indicated by the
good results achieved at Hola. It is proposed that the whole cropped area
would be planted to cotton during the main season.

(ii) The ‘off-season’ crops included are maize, cowpeas and groundnuts, and a
fallow break of 52 per cent has also been included in the off-season period,
to give an overall cropping intensity of 148 per cent.

4.2 Mechanisation

Estimates of mechanisation requirements were detailed in the Bura Feasibility Study (ILACO
1975). These basic figures have been used to estimate the mechanisation needs of the smaller area
of Phase | of the Bura Project, with the following modifications.

(a) Experience at Hola and elsewhere indicates the need to employ larger
machines to achieve the most effective land preparation in the available time.
Tractors used will thus include machines in the 70 to 80 horsepower range,
with tools to match their capability.

(b) Machine working rates have been modified to allow for the tractor type

envisaged. Times required for operations, based on experience at Hola, and
under similar conditions in other countries are set out in Table 4.1 below.

Table 4.1 - Basic Times for Various Tractor Operations

Operation Hours per hectare
Cotton Off-season
Crops
Ploughing 2.5 2.5
Harrowing 1.3 .
Levelling* 0.5 -
Ridging 1.5 1.5
Lifting groundnuts . 1.5

*1.0 hour per ha required every two years. s

In addition to the above time spent directly on the operation indicated, about 15 per cent of a
tractor’s time would be spent on ‘unproductive’ work, i.e. travelling between plots, to servicing
and parking. Thus a tractor working on ‘double shifts’ with a potential 12 working hours
available would in practice achieve 10.2 working hours.

The number of implements required has been determined by allowing a reserve of stand-by units
and the total requirements are shown in Table 4.2.




Table 4.2 - Estimated Implement Requirements

Implement Basic No. Reserve
Plough 27 5
Harrow 14 3
Leveller b 1
Ridger 16 3
Groundnut lifter 6 1

43 Cotton Transport Requirements

following criteria:

*hased on 5 ton trailer unit

4.4 Seed and Fertiliser

are shown in Table 4.3.

Table 4.3 - Seed and Fertiliser Rates

Cotton being a bulky crop requires vehicles capable of dealing with the volume invo'
tractor-trailer combination appears suitable for Bura due to the short distances involves
villages to the ginnery (average 7 km). The transport requirements have been estimated

(a) Average distance village to ginnery = 7 km

(b) Average inwards time 0.75 hour per load

(c) Average outward time 0.3 hour per load

(d) Average loading/unloading/weighing time 1.0 hour per load

(e) Average time per load 2.0 hours for 2.1 tons/load™ _

(f) Thus each unit of tractor and trailer would complete 5 trips per &
would haul 10.5 tons '

(g) Total crop (19 400 tons) requires 2 351 trips in 70 days

(h) Number of units required would be 26.

All crops will be hand planted at Bura because holdings are small and it is necessary to
the height of ridges. Seeding rates required to achieve the required plant population for &

The main nutrient applied will be nitrogen probably in sulphate of ammonia form. R
application projected by the World Bank increase as shown in Table 4.3, keeping pace W
rise in management standards which will occur over the first ten years of project operation.

Crop Seed Sulphate of Ammonia-'{-
(kg per ha) (kg per ha) 3

Cotton 20 285 increasing to 380 .
over 10 years ;

Maize 15 240 increasing to 475
over 10 years =

Cowpeas 30 -

Groundnuts (shelled) 90 50

Total




4.5 Crop Protection

Effective pest control will be essential if the projected seed cotton yields are to be attained. A
variety of pests occur at Hola and these are bound to be encountered at Bura and it is probable
that the challenge will be greater here due to the larger area of crop planted.

A variety of insecticides are applied by aerial spraying, the current NIB programme for Hola
provides 10 sprays with the materials given in Table 4.4. It has been assumed that similar
procedures will be followed at Bura.

Weed control measures will be largely by hand hoeing and will require continuous attention to

timing and frequency. The programme will be based on current practice at Hola, and allowance
made on the research programme for trials, including the use of herbicides.

Table 4.4 - Plant Protection Requirements

Cotton Spraying
Insecticide No. Sprays Qty. per ha Qty. per ha
Endosulfan 35% 6 20.0 litres Diuron 1.5 kg.
DDT 75% W.P, 3 3.9 kg
Carbaryl 85% W.P. 5 7.7 kg
Dimetheote 2 1.0 litre
46 . Potential Yields

Basic yigld potential is determined primarily by the environmental factors of climate and soils,
and the extent to which it is realised in practice depends on management factors. For Bura the
experience at Hola provides reliable evidence of yield potential as determined by environmental
factors and under the management obtaining there. There is no evidence to suggest that
conditions at Bura will differ markedly from Hola, in fact the majority of soils, based on the
|LACO assessment will be somewhat better.

The average yields which farmers at Bura are likely to achieve have been projected by the World
Bank on the basis of experience at Hola. In making their projections allowance has been made for
yields to increase over five to six years as experience and farming expertise of tenants improve.
The expected crop yields are given in Table 4.5.

Table 4.5 - Potential and Expected Crop Yields (Tonnes/ha)

Potential Expected Yield in Year of Production
Crop Yield 1 2 3 4 5 6
Seed Cotton 5.5 25 2.6 2.7 2.8 2.9 3.0
Maize Grain 5.0 2.0 2.5 28 3.1 34 3.7
Cowpeas 1.6 0.5 0.6 0.7 0.8 0.9 1.0
Groundnuts (unshelled) 45 14 16 1.8 1.9 20 2.0
Home garden crops . 7.0 7.0 7.0 7.0 7.0 7.0

10




CHAPTER S5 LIVESTOCK

5.1 The Existing Situation

The project area at Bura is traditionally used by Orma pastoralists to herd their cattle. More
recently the area has also been used by Somalis to herd their camels.

It is to be expected that tenants will wish to own livestock after they have built up some income,
although it is unlikely that they will bring any livestock with them when they migrate to the
project, except for local Orma and Pokomo tenants.

5.2 Control and Compensation

Livestock cannot be permitted within the area of the irrigation scheme except in pens or
controlled feedlots, and it is unlikely that tenants’ animals will be herded with the Orma cattle
outside the project.

The Orma will lose an important drought grazing area to the project and will have less access to
the riverine forest areas. Compensation should be provided for the Orma identified as being so
affected, but no compensation should be provided for the Somalis who have only recently started
to use the area, and have no tradition of use. Compensation should be in kind and the Sociologist
Specialist and the District Officer will decide the nature and extent of this compensation.

Waterholes are to be provided alongside the supply and main canals. These should only be used
by livestock during the day and left for wildlife at night. There is a tendency for permanent
settlements to be established near waterholes but no permanent settlement should be allowed
within two kilometres of the waterholes to avoid disturbance of the wildlife by humans and
livestock and over grazing. The use of waterholes should be strictly controlled by the extension
service of the Ministry of Agriculture and by the Wildlife Service.

5.3 Feedstuffs

It is anticipated that the bulk of the protein and vitamins for the tenant’s diet will be initially
provided by the maize and the legumes (such as cowpeas) grown on his farm holding, and the
vegetables cultivated in his garden. The initial demand for milk and meat is not expected to be
large and can be met from the sales of meat by the Orma and dried milk from the project traders.
As tenants acquire cash they will probably raise a few livestock or small stock for meat and milk.
These will have to be stall fed on crop residues, which are better suited to small stock, The
tenants will require advice on the management of stall fed stock and a livestock extension service
is proposed under the Ministry of Agriculture. The extension service input will carry out initial
trials to establish suitable management techniques for stall fed stock.

A low key development programme of Orma livestock is proposed as a source of milk and meat
for the tenants and the population of the rural centre. The rate of development of this
programme will depend upon the interest of the Orma. If this proves successful it would be a
valuable form of compensation to the Orma for their loss of grazing.

1




CHAPTER 6 WILDLIFE AND FISHERIES

6.1 Existing Wildlife Situation

Although animal densities tend to be low, the Tana River District is an important area for wildlife
in Kenya. The Bura Irrigation Settlement Project can be expected to affect some 1 500 square
kilometres of wildlife habitat. The loss of the actual area to be irrigated will not have such serious
consequences for wildlife as the restriction of access to the riverine forest, the good grazing of the
floodplain and the river itself. The proposed Supply Canal which will bring water from the
headworks near Nanigi to the project area is of particular importance in this respect, and
provision will have to be made to enable animals to cross the canal.

The other problems which will arise are the poaching of wildlife by the project population, crop
damage caused by wildlife, and game animals becoming trapped in the canal.

6.2 Canal Crossings and Water Holes

Eleven drinking pools will be provided along the west side of the canal, which will help reduce
the number of animals wishing to cross the canal. The construction of extensive fences to reduce
wildlife damage to the Supply Canal can be justified neither on the grounds of effectiveness nor
expense. Experience at Hola has shown that after a time game animals become accustomed to the
canal and cause little damage.

Inverted siphons will be provided to carry the Supply Canal across the natural drainage lines,
which will thus provide wildlife crossings, and several fords or drifts will be provided for the same
purposes. Additional ford crossings have been allowed for in the estimates, should sites of high
challenge be identified after the canal has been constructed.

6.3 Crop Raiding and Poaching

The most effective deterrent to wildlife activity is intense human activity, and for a variety of
planning reasons the settlement villages have been sited at the perimeter of the project.

This is well suited to reducing the challenge of wildlife to the irrigated area. The main canal to
the west and the drainage channels to the north and south of the irrigated area will also do much
to reduce damage by wildlife. Fencing to the irrigated area is considered to be of questionable
value and trenching too expensive. Vegetative barriers are a possible alternative and it is proposed
that trials should be started in 1978, at Hola, in conjunction with the tree species trials, using
vegetative barriers of Opuntia Ficus-indica and Euphorbia breviarticulata. These may well prove a
cheap method of excluding wildlife from the irrigated area.

The control of game in the project area and poaching problems will be met by the provision of a
force of 12 game scouts and a Junior Warden equipped with vehicles and radio. They will also
deal with any animals mired in the canal.

6.4 Fish Farming

Although there is little commercial fishing in the vicinity of Bura, it is an important activity and
most of the riverine people fish to supplement their diet. Commercial fishing is undertaken
downstream of Bura, but recorded landed catches have been reduced since a ban on the use of
nets was introduced in 1975,

There may be a considerable potential for fish farming for the Bura Project and the development
of this activity would provide a valuable supplement to the project tenants’ diet. Fish farming

12




trials are proposed to the north of the project, near the headworks, to avoid contaminatiol
aerially sprayed pesticides. It is proposed that trials be established to investigate the
production from fish tanks and from fish cages suspended in the Supply Canal and
market demands.

6.5 Pesticide Monitoring

The levels of pesticide residues in the environment from aerial spraying of crops, parti¢
cotton, must be monitored to determine their effect on both aquatic and terrestrial ect
systems. Programmes for all the proposed fisheries activities, together with details of cap¥
recurrent costs, are given in the Fisheries Annexe. X

13




CHAPTER7 FORESTRY

7.1 Introduction

Ihe Bura Irrigation Settlement Project is essentially an agricultural scheme. However, the need
for fuelwood and timber supplies has been recognised, and other project requirements have been
~onsidered for study.

The following major topics have been identified:-

(a) Conservation of the natural vegetation, particularly the riverine forests.

(b) The demand for and supply of timber and fuelwood, mentioned above.
(c) Forest extension and amenity requirements in the proposed settlement
villages.
(d) Research.
1.2 Conservation of Natural Vegetation

The first item, the conservation of the natural vegetation, is generally dealt with by gazettement,
including the removal of inhabitants from the gazetted areas. There is little point in gazetting
areas which have been already heavily exploited or populated. The principle has been adopted
that specific blocks of natural vegetation should be selected for protection and that these should
be gazetted as soon as possible, and three areas that appear to be critical in relation to the
proposed irrigation project have been so selected.

For each of these blocks, management proposals and cost estimates have been prepared. Maps of
these have been prepared at a scale of 1:50 000 from 1975/76 aerial photography with the aid of
the Forest Department, and are given in the Forestry Annexe.

T3 Fuelwood

The second topic deals with the demand and the supply of timber and fuelwood. Demand has
been projected over a 20 year period on the basis of population estimates, per caput consumption
and an assumed rate of substitution of alternative fuels for wood. The projected demand has been
compared with estimated supplies from the natural vegetation, It appears that unless the riverine
forests are clear-felled, a policy which is not recommended, there will be a serious shortage of
fuelwood. By the 1990's it is estimated that the annual deficit will be in the region of 45 000
cubic metres (solid volume).

Alternative sources of supply have been examined. These include:

(a) Dry land plantations in the neighbourhood of Garissa.

(b) Irrigated plantations adjacent to the Bura Project.

(e) Natural forests such as Witu and Boni to the south-east of the project.
(d) Alternative fuels such as paraffin (kerosene).

Accepting that the riverine forests should be protected, the least cost method of meeting the
project’s demand appears to be from gravity-fed supplementarily irrigated plantations adjacent to
the project. To meet projected demand to the year 2000, a plantation programme has been
prepared. This is based on the following critical assumptions:

(a) Demand projections developed as above.
(b) A rotation length of seven years.
(c) A mean annual increment of 15 cubic metres per hectare.
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Of the three assumptions, that concerning yield may be the most controversial in view
ILACO estimate of 35 cubic metres per hectare per annum, and that of 100 quoted i
draft paper on forestry. Research records, however, indicate that yields of this mag
unlikely to be achieved in Bura. According to the proposed planting programme, a ni
3 900 hectares will be required for afforestation. Allowing for roads and irrigation work

area of 4 500 hectares is considered necessary. e

Adjacent to, and immediately to the east of, the proposed irrigated project area,
approximately 6 000 hectares above the Tana River floodplain. Assuming that 25 per cent
were to be rejected, on the grounds of topography and soil characteristics, sufficient land
still remain to implement the proposed afforestation programme. 9

7.4 Amenity Planting

The amenity aspects of forestry, which involve tree planting in the 23 village cen
considered in Part 3 of the Forestry Annexe. Experience in other settlements indicates t
part of the tree planting could be undertaken by the tenants themselves, an initial ©
programme of tree planting in public places would be desirable. The Forest Department,
has its own extension service, could undertake part of this programme and it is reco
that the schools in each village are involved in the remainder. ok

¥ % Research

Finally, there is the question of research. In 1965 a series of species trials were initia
Hola scheme. Unfortunately, these were abandoned in 1974/75 and only one
measurements, for four species, were obtained in 1972. These are quite inadequate to fol
basis of a relatively large afforestation programme. New trials of twenty-four speci
recommended and it is proposed that these trials should be statistically replicated. Prel
discussion with the research team (funded by the Government of the Netherlands) locat
Bura, indicates that in principle the forestry trials could be supervised, provided the nec
funds were made available. Details of the species proposed, irrigation requirements, and
the trials are given in the Forestry Annexe.
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SOCIAL DEVELOPMENT




CHAPTER S SOCIOLOGY AND SETTLEMENT

8.1 Tenant Selection Criteria

ILACO (1975), NIB (1976) and IBRD (1977) have each proposed somewhat different criteria for
the selection of tenant settlers, which are reviewed in the Sociology and Settlement Annexe. The
currently proposed criteria are as follows:-

(i) Tenants shall be males aged 25-45 years

There are numerous female heads of rural households in Kenya, and women often supply up to
75 per cent of the labour for agriculture, but there is an initial responsibility for tenants to build
their own houses, which can only be considered as a man’s job, especially on account of the
construction methods envisaged.

The project management might nevertheless wish to experiment with a few female tenants, say
one group of six initially, to see if masculine prejudice against female heads of households who
could fulfill the other selection criteria, can be justified or not.

The age criterion is based on the following considerations. Men of this age are still close to their
physical peak and may be expected to have several older children who would be a great asset in
working the holdings - unless they were to spend most of their time away at secondary school off
the project scheme. Mature men are also necessary for the development of social and cultural life
in the project villages. Younger men lack the experience of carrying public responsibility, and
depend on their elders to provide the institutional stability which is vitally necessary for an
evolving community.

(i) Tenants shall be medically fit

This criteria is to exclude the chronically ill and incurably feeble, but not those who are
temporarily indisposed or suffering from readily curable afflictions. Since medical fitness is
intended as a test of labour effectiveness, it would be logical to have all the working members of
the household examined.

In practice this is not feasible before selection because of the great numbers of people involved,
and the shortage of staff to conduct examinations. The most appropriate procedure would be a
simple screening process conducted by the District Selection Committee to sift the basically fit
from the chronically ailing. It is suggested that the earlier proposal for a full medical examination
of each candidate be dropped. '

Those who are suffering from readily curable ills should be treated before their departure and if
the cure is not complete, they should carry a note to the Bura health officer who would be
separately informed of the arrival of the patient on the scheme by the District medical officer.
(iii) Tenants shall be unemployed or under-employed and landless

The main social and economic objectives of the Bura Project are to provide a livelihood for as
many poor and landless people as possible, by producing cotton on a profitable basis.

This aspect should be stressed to District Selection Committees. The project is not intended for
people who have adequate alternative livelihoods, nor for those who are incapable of successful
farming.

(iv) Tenants shall be married and able to provide two adult equivalents of labour besides
himself and his wife

The requirement that the tenant be married is reasonable in view of the finding that on Mwea
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unmarried tenants are likely to have low crop vyields. It is also unlikely that unmarri'_
could muster the necessary work force. R

There are important consequences following on the selection of larger families. Many ot
eligible families will be excluded. Older families will more easily meet the requirement f
adult equivalents. Each holding will therefore have to support more people than if three
were required. o

The arguments supporting three and four labour unit families respectively are inconclusi!
consultants suggest that the NIB/IBRD proposal for a four labour unit family be retaint
that especially promising or deserving applicants with three labour units should &
considered for selection.
It is necessary to define what kind of people, besides a man and his wife, constitute ar
equivalent of labour. It is assumed that the man and wife will cope with the labour demg
their holding and garden throughout the year, except for about 20 to 30 days during tf
harvesting season. At this time they will need the help of their children whose school holig
assumed to cover this period, and it is suggested that anyone over 14 years of age be regal
an adult for cotton picking purposes, and that each child between 7 and 14 years be con
as half an adult equivalent. 2

(v) Tenants shall have a rural background

The evidence from a study at the Mwea project does not support the conclusion that _' _
agricultural experience is a prerequisite for successful tenancy on an irrigation scheme.
ex-traders were among the most successful groups in terms of agricultural performance at
Ex-white collar workers and students were, however, somewhat less successful as a group.

ILACO stressed that “the Bura Project is more in need of plot-holders with a rural, if i
agricultural background, than any other NIB scheme undertaken so far (except for the Tam
Scheme), notably in the first years of project implementation, as the project is located fai
from any urban centre and will continue to consist of mainly rural settlements.....”
1975, Annexe G).

The consultants agree with |LACO that a rural background is the most important req r
and this would conform to the Mwea experience. '

8.2 Tenant Population Criteria

Extensive details of the criteria adopted in determining the project population for planning ]
services, public health, education and other requirements are given in Part 2 of the Sociol
Settlement Annexe, and only the major criteria are listed here. :

An average tenant household size of seven on entry has been assumed for planning purpose
natural increase assumed for tenant family population is 3.5 per cent in the first y
settlement, rising by 0.1 per cent per annum to a figure of 4.2 per cent, which rate
maintained until at least the tenth year of development of the project. The tenant
population projection is shown in Table 8.1. %
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Table 8.1 - Tenant Family Population Projection’

Total Cumulative Annual Estimated
Incoming? incoming total of tenant total
tenants tenant tenant population tenant
Year population population increase population
(AX7) (static)
1979-80 640 4 480 4 480 157 (3.5%) 4 637
1980-81 1200 8 400 3037 469 (3.6%) 13 506
1981-82 2200 15 400 28 906 1 070 (3.7%) 29 976
1982-83 1110 7770 37 746 1434 (3.8%) 39 180
1983-84 (5 150) - 39 180 1 528 (3.9%) 40 708
1984-85 - - 40 708 1628 (4.0%) 42 336
1985-86 - ~ 42 336 1 736 (4.1%) 44 072
1986-87 - - 45 923 1929 (4.2%) 47 852
1987-88 — — 47 852 2010 (4.2%) 49 862
Notes: ! This table includes only the authorised tenants who will have been allocated plots

and residential sites on the project.
2 Numbers of tenants on the project at the mid-point of fiscal years, i.e. the end of
each calendar year.

The projected age distribution is shown in Table 8.2 and compared with the local and national
averages.

Table 8.2 - Projected Age Distribution of the Tenant Family Population
Age group Kenya Tana River Bura Irrigation
(years) District Project

% % %

0-4 19.4 18.8 23.6

5-9 16.6 17.6 17.6
10-14 12.6 12,6 1.1
15-19 10.1 8.6 7.2
20-24 8.0 7.3 6.9
25-29 6.9 7.2 10.6
30-34 ‘5.2 10.9 8.6
35-39 4.7 6.7
40- 44 6.6 6.7 6.0
50 - 59 46 49 0.5
60 5.4 5.5 0.9

The bias towards a young population on the project has several practical implications, briefly
these are the following:

(a) A high rate of natural population increase.

(b) A high proportion of children too young to work, and therefore a relatively
wide ratio of dependants to providers.

(c) An especially heavy demand on public health facilities and staff by the large
child population.

(d) An unusually large proportion of the population at school age.

(e) A low death rate, both because of the small number of old people and the

provisions for child health care.
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(f) A shortage of mature men experienced in the duties of ‘elders’ in the vi
community, and a resulting need for special attention to developing
forms of internal village administration and a sense of public respo
among family heads.

8.3 Non-Agricultural Settlement Population

Commercial Population

The population of the project will need a range of commercial services similar to those foun
the Hola Scheme at present. These services are offered from a variety of shops, many of W
may initially occupy a portion of a tenant’s house. Recently, as more money has b -,’.'-_-
available for investment at Hola, more purpose-built trading premises are being erected. Most
operated as a side-line to agriculture by the tenants themselves, sometimes with the
relatives assimilated into the household to run the business.

The criterion adopted at Bura is based on the ward of 72 tenant households propose
premises provided would be one shop (duka), one cafe (hoteli) and one butchery, each opers
by a full-time tradesman which should suffice for such a neighbourhood. '

Some tenants could be expected to carry on small part-time businesses from their hou
addition to these licensed and relatively large scale operations, but it is expected that
side-line businesses will only develop slowly as money becomes available from cotton sales,

will be necessary to ensure that the community is adequately provided with the basic com
services from the outset.

For every hundred agricultural tenant households provision should be made for four suite
experienced and financed tradesmen to be granted residential - cum - business holdings in
villages, and if possible 500 square metres of gardens as well. They should be regarded as a p ls
the official settlement programme, and brought in on a pro rata basis to the agricultural tena
The average household size of this group is assumed to be six, and their rate of growth

remain stable at 3.5 per cent per annum. Total numbers and the natural increase of th
non-agricultural families is given in Table 8.3.

Table 8.3 - Non-Agricultural Population Projection

Incoming Incoming Cumulative Natural )

Year settlers families total (static) increase Tots
1 27 162 162 6
2 48 288 456 16 7
3 88 528 1100 39 118
4 44 264 1403 49 1 45;
5 - - . 1452 51 1 502
6 - - 1 503 53 1 55¢
7 - - 1 556 54 1611
8 - - 1610 56 16
9 - - 1 666 58 1 72¢
10 - — 1724 60 1 78¢
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Informal Settlement

There are examples of large scale informal settlement and squatting around various urban centres
in Kenya, including Isiolo where arid environment, and seemingly limited economic
opportunities, have nevertheless attracted a sizeable population. This and other situations are
described in the Sociology and Settlement Annexe.

On the Mwea Scheme the proportion of labourers and ‘others’ living on the scheme to tenants is
about 28 per cent. Because tenants at Bura will be more or less self-sufficient in labour, while
Mwea tenants are not, it seems likely that Bura would attract fewer informal settlers.

The Bura Project will certainly attract a fringe of semi-sedentary ex-nomads, mainly Orma, and
some people from further afield, but by their nature such settlements cannot be planned for or
against. Unless they expand to the size anticipated by IBRD they are unlikely to exert any
adverse influences on the project which are beyond the powers of the management and the
divisional administration to handle. It is expected that most informal settlement on the project
will occur near the rural centre, and space has been allocated for this purpose in the town plan.

The overall population of the project used in planning is shown in Table 8.4.

Table 8.4 - Overall Project Population Projections’

[tinerant
Year Tenants? Traders? Staff* Total workers & Overall
Project’ servants total

1879-80 44 637 168 1 080 5000 2100 7 100
1980-81 13 506 (settle- 572 2052 16 100 4800 20 900
1981-82 29 976 ment 1139 3762 34 900 4 400 39 300
1982-83 39 180 period) 1452 4 452 45 100 3300 48 400
1983-84 40 708 1503 4 607 46 800 3300 50 100
1984-85 42 336 1 556 4768 48 700 3200 51 900
1985-86 44 072 1610 4 935 50 600 3100 53 700
1986-87 45 923 1 666 5108 52 700 3000 55 700
1987-88 47 852 1724 5 287 54 900 2800 57 700
1988-89 49 862 1784 5472 57 100 2700 59 800
Notes: ! Population at mid-point of each fiscal year, i.e. end of calendar year.

* Annual tenant population increase starting at 3.5% p.a. and rising by 0.1% p.a. to a

maximum of 4.2%.

* Traders at 1:25 tenant families, family of six assumed, growing at 3.5% p.a.
* Project staff increasing according to staff schedules; family of six assumed, growing

at 3.5% p.a.

$ Figures rounded to nearest hundred.
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8.4 Tenant Migration .
The basic programme for tenant migration is as follows: -
Fiscal Year 197980 198081 1981.82 1982—83:;'
Number of new tenants 1125 1800 1 800 425

The tenants will construct their own houses and other v11|age buildings, as described i
Housing and Bualdmgs Annexe, in groups of six, and will arrive at the project site at tho
one group of thirty-six tenants every week, their families following some eight weeks lat
their houses have been constructed. A transit camp will be provided near Nai
accommodate those who are more than one day’s journey from the site. The hasic programi
shown in Table 8.5.

Table 8.5 - Migration and Transportation Programme
(Fiscal years)

Detail 1979-80 1980-81 1981-82 1982-83
Number of tenants 1125 1800 1800 425
Number of ]

family members 6 750 . 10800 10 800 2550

Number of bus loads transported™

Province Tenants Families Tenants Families Tenants Families Tenants

Central 5 20 7 32 7 32 2

Coast 8 35 13 56 13 56 3

Eastern 8 35 13 57 13 56 3

Nyanza 5 20 7 32 7 32 2

Western 5 20 T 32 7 32 2

North East 1 5 . 7 2 7 -

Rift Valley 2 7 3 1 3 1" 1

TOTAL 34 132 52 226 52 226 13

Note: * Tenants transported in loads of 36 per bus. Families transported in loads ©
persons per bus with one 7 ton lorry per bus for belongings. f

8.5 Village Communities

The earliest development of community activities is recognised as of paramount importang
welding the diverse elements of a village population into a community with a sense of purg
and an evolving role in the project itself. The cellular layout of a village will greatly foster &
community spirit and involvement in local village administration. These aspects have
considered in detail, and proposals are described in the Sociology and Settlement and Insti
and Services Annexes.
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CHAPTER 9 PUBLIC HEALTH

9.1 Introduction

I'he substantial developments taking place in the Tana River catchment area will have a complex
and profound impact on the health of populations in the area. The Bura Irrigation Settlement
“roject, in particular, will be associated with substantial changes in ecology leading to alterations
in the epidemiology of important communicable and vector-borne diseases. In addition, the
assimilation of large immigrant populations with variable immunity to locally endemic diseases
will further affect the epidemiological situation leading to alterations in disease endemicity and
nossible introduction of exotic disease.

The introduction of immigrant populations into an area, previously sparsely populated and with
iittle existing infrastructure, requires an integrated programme to provide expanding facilities
which are both adequate and appropriate to the needs of the community. The development of
health care programmes and public health facilities should be based on the existing health status
of the people and existing disease epidemiology, as well as a consideration of the probable impact
of the development of irrigated agriculture.

Consideration is also required of the populations of the area not directly related to the
development programme. The Bura Project and Upper Reservoir developments are likely to have
an increasing ef ect on existing rural populations remote from the development projects. Health
care programmes are required for these populations both to avert a deterioration in community
health and to permit the growth of an integrated community health programme throughout the
area.

Responsibility for the administration of health care in large scale developments such as the Bura
Project requires careful definition, if long-term promotive, preventative and curative services are
to be effectively implemented, within the existing financial and logistic constraints. In addition
to providing a satisfactory community care programme, the system should be capable of
monitoring and evaluating the epidemiological consequences of the project and the impact of
health care and control measures introduced.

9.2 Background Studies

Extensive studies in the area were undertaken between 1974 and 1976 by the Medical Research
Council Team, and the results of earlier surveys were also available. These studies have provided
comprehensive information on the existing disease status and disease epidemiology in the area,
the effect of irrigation development on disease-vector populations and the existing health care
facilities. In addition, statistical analyses of population census figures provided valuable
information on likely tenant family composition and age groupings.

9.3 Criteria for Development

From this considerable volume of information, various criteria have been derived, as follows:-

(i) Two-fifths of the project population are expected to be children under ten years of
age, and the health care facilities must provide adequate maternity, child health and
nutritional services.

(ii) The development programme shall take account of the health care facilities for people
outside the project area, including informal sector settlement and the remaining groups
of the riverine Pokomo and nomadic Orma.

(iii) Full account should be taken of the health implication of the development. The




The de_velopment of Public Health Service facilities should be based on the following pri

(a)

(b)

] (c)

(d)

(e)

()

villages should be as far as possible from irrigation facilities, untreated irrigation ¥

should not enter the village and snail-free bathing areas should be available for chile

Treated water supplies should be provided as close to the individual homesteads
possible.

Health care facilities should be integrated into a Health Unit, comprising a
Centre at the town or rural centre, and three Health Sub-Centres located at i
centres. The unit would provide curative and preventative facilities, materni y

acute admission beds, and serve as a base for surveillance and control services,
training facilities.

The Health Unit would be strengthened at village level by the health workers, provil
initially limited curative and preventative services. The innovative nature of
workers stipulates careful training and supervision. :

Specific disease control programmes should be an integral part of the health sen
rather than an isolated service operating independently. Disease control program
should aim at reducing the morbidity from disease and increasing case direction
treatment, rather than attempting eradication. i

Surveillance and control programmes should be introduced on the existing F
Irrigation Scheme and neighbouring communities, in advance of the developmen
the Bura Project. In addition to reducing disease prevalence in the area, this

permit the development of appropriate techniques and provide training for future
of the Bura Project, to where the programmes can be extended at the appropriate ti

Health screening of tenants and their families should be carried out on arrival
than in their place of origin. This will not only prevent the tenants considering he
screening as an obstacle to their selection, which might result in evasion
corruption, but would demonstrate to them that health care on the project is a m
consideration and, at the same time, provide the necessary basic information u
which to establish the health care service. :

Health care services to the staff and labour force of the construction works sho
where possible, be provided by the developing project facilities. Mobile services will
required for the diversion structure labour force, but other labour should use
Health Centre which should be constructed by late 1978. '



CHAPTER 10 INSTITUTIONS AND SERVICES

10,1 Introduction

he project area is at present devoid of the services which would make it productive and
habitable. Its future productivity will depend upon the introduction of irrigation and mechanical
facilities, along with the agricultural skills to use them. The successful settlement and
Jevelopment of the area will depend upon the introduction of the institutional framework within
which the social, technical and administrative services can operate. It will be necessary to ensure
that the Bura Irrigation Project does not become an ‘island of development’. Agricultural
extension to the surrounding areas, particularly the riverine Pokomo settlements, should be
intensified to encourage increased production of crops and livestock which the settlement
population will need. Each part of the institutional framework is considered individually in the
following sections, and the basic principles for its establishment discussed.

10.2 The Administrative Services

These are concerned with regulating the relationship between communities and institutions,
guiding development, and maintaining the integrity of the legal and political fabric of the State in
accordance with the policy of Government.

The Sub-District Administration will co-ordinate and advise the government agencies which
provide service in the project area. It will be responsible for maintaining a reasonable balance
between the interests of the project tenants, the Pokomo and Orma, government staff, NIB staff
and the informal sector. As such it will be necessary to establish a Bura Development Council,
supported by five Standing Committees, as a co-ordinating agency under the chairmanship of the
District Commissioner. The Council will in turn co-ordinate with the Tana River District
Development Committee.

To allow for the initial lack of social cohesion in the project villages, an above average number of
chiefs should be provided in the local administration structure. This is partly for administrative
purposes, and partly as an additional means of stimulating an early sense of community
responsibility. Each chief would be responsible for two villages, each of which would elect a
committee under a headman, usually in the person of an elected and approved Head Cultivator.

Special problems in policing may be anticipated because of the diverse origin and social status of
the tenants. These will be exacerbated by the presence of contractors and squatters and the
temptations for poaching game. It is intended that a full police station be established at the rural
centre, independent of Hola, fully staffed and equipped.

Provision is made in the 1974/78 Kenya Development Plan for a modern prison to be built at
Bura. If this is given a priority rating by Government, it could perform a useful supporting role to
the project. 150 hectares of irrigated land could be made available for a prison farm, which could
provide seed production and forestry nursery services, The prison proposed by the Government
would accommodate 600 - 1 000 prisoners.

Government policy favours the development of effective local authorities with a positive role in
development. Constraints arise from lack of revenue, leadership and staff, Self-financing services
which should devolve onto local councils include markets, licensing, nursery schools; supported
services include refuse collection, property rating and the like. As an interim measure, it is
proposed that these services be run by an Executive Officer under the administrative and
financial authority of the Bura District Officer, pending the development of an elected local
authority, responsible to the local population.
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10.3 Education Services

The present selection criteria will lead to a number of social education problems at Bura, at
from the unusually high proportion of school age children mainly in the younger groups.
considered in the light of Government policy objectives, lead to the conclusion that one _
stream primary school will be needed for each of the 23 project villages, with a further two a
rural centre. The education requirements will be reviewed after tenants have been selec ed v
details of their family composition are known, but for the present it has been assumed t a
double stream primary school will be provided in each village. The primary school buil
programme will proceed in phase with the arrival of tenants, whose first assignment will E
build their own houses. School buildings (excluding teachers’ houses) and the community ce
would then be erected under a harambee construction programme. &

One secondary boarding school would be built in 1981, ready to accept pupils in 1982. It w
have triple stream Forms | to Ill, and double stream Forms IV to VI, and these would
provision for teaching applied subjects.

10.4 Social Services

The active involvement from a very early stage of the Department of Social Services H
essential to the development of cohesive village communities. An experienced and dedica
Senior Community Development Officer will be required to take charge. -

Social services would be village based, and will include the provision of day-care centres, crecl
adult literacy courses, village polytechnics, women's clubs and youth clubs. 3

10.5 Co-operative Services
Economic self-help activities based on co-operative principles will be promoted by
encouragement of co-operative societies in all villages. These would provide a suitable chan
organising marketing, including seed cotton storing and delivery services. A program e
member education, book-keeping, management and cotton-handling training will be requ
with the collaboration and support of the NIB project management.

Co-operative activities will expand as the capability of the societies develops, and could inch
such items as:-

Primary collecting and marketing of all crops
Accountancy and member records

Savings and credit

Fuelwood supply

10.6 Technical and Specialist Staff
(a) Agricultural Extension

The promotion of agricultural activities, particularly among the riverine Pokomo, will r
additional staff from the Ministry of Agriculture. The development of minor irrigation sch
improved crop production, soil conservation and livestock improvement would be encours
and home economics advice provided.

(b) Posts and Telecommunications

These services will be provided by the Post and Telecommunications Agency in_ accordance w
its standard development programme. A ‘minimum development unit’ post office and telep Y
exchange would be provided at the rural centre, with a local post office at each market




and a sub-post office at each local centre. The latter would be on an agency basis.

() Ministry of Labour -

At a very early stage the services of a Labour Office will be required to deal with possible labour
disputes during the construction phases. They will also be needed throughout the project
sperations to advise on NGSF problems, factory regulations and industrial relations.

A fully staffed Labour Office is proposed for Garissa, and the Bura project area would be handled
‘rom there. Although it will be outside the project area, it is essential that this development be
Jiven a top priority rating.
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PART 3

PHYSICAL DEVELOPMENT



CHAPTER 11 VILLAGE PLANNING

111 Introduction

The determination of a series of planning parameters for site selection and village design was
ased upon previously established planning criteria, site visits, a review of relevant documents and
rmeetings with the authorities concerned.

11.2 Village Structure and Locations

A maximum population of 2 500 persons is recommended for villages, for heaith, sociological
and administrative reasons. This parameter, coupled with a maximum walking distance by tenants
to their holdings of two kilometres, led to the conclusion that at least 23 villages will be required
in Phase | of the project, to accommodate the expected population. These villages form a
hierarchy of centres of three economic orders, namely: 4 market centres, 8 local centres and 11
sub-local centres, which complies with the Department of Physical Planning standards. Their
respective functions vary in terms of educational, health, commercial and administrative
resources, yet their population sizes would be approximately equal.

The sites for the 23 villages should be identified within the context of the following parameters:
soils suitability, walking dist nces to holdings, relationship to the proposed transportation
infrastructure, relationship to each other, and cost of servicing runs. Wherever possible and
feasible, villages will be grouped together, so that services and roads can cater for one or more
sites.

In general, the villages shall be located near branch or block canals, at the perimeter of irrigation
fields, but buffered from the canals for health reasons.

113 Rural Centre Location and Structure Plan

To meet the specialised economic and administrative requirements of the project, and to
accommodate associated industrial, educational and residential uses, an administrative or rural
centre is required. This should be centrally located, accessible, near the scheme, and include
sufficient space to allow for all anticipated uses and for expansion. A suitable location for this
urban area has been identified north of the Pumwani branch canal, east of the Main Canal. It is
accessible from the relocated Garsen - Garissa trunk road and from all villages, and commands
sufficient space to contain all anticipated uses.

Conceptual structure plans, reflecting the spatial dimensions and location of various land uses
within the administrative centre, have been prepared. The land-use components include a ginnery,
a National Irrigation Board (NIB) workshop, a National Youth Service (NYS) vyard,
infrastructural servicing plants, and schools. In addition, an administrative zone, a commercial
district, a health centre and residential areas are included, and industrial traffic is routed outside
the main commercial and residential areas.

The rural centre would contain between 8 000 and 10 000 inhabitants at the mature state of
Phase | of Stage | of the project. Expansion space is allocated for informal sector population
growth, natural increases and for the eventuality that Phase || of Stage | of the project is
initiated. ;

Two alternative conceptual plans for the rural centre are discussed in the Village Planning and
Design Annexe.




1.4 Village Design

To avoid the monotony and dilution of spaces experienced in the grid-iron patterned
the Hola Irrigation Scheme, a new concept, based on the proposed procedure of
smallholders, is envisaged. This concept is grounded on a hierarchical systermn of units
modules and wards, assembled in increments of six houses. Thus, two units of six houses
compose a cell, arranged around a central courtyard. Two cells of twelve houses would,
make up one module. Three modules would form one ward of 72 houses and 2 complete
would be composed of four residential wards. E

The residential

This conceptual layout has certain advantages as follows:

(a)

(b)

(c)

(d)

(e)

(f)

wards would be symmetrically aligned along a central village axiss
commercial, administrative, social and educational amenities would be located at the ce
the village, on either side of the central axis. These non-residential uses and the central @ \
thus separate the settlement into residential quadrants. +F

.

J8
T

Each village is introspectively orientated, and walking distances
central area can be equalised due to the concentric pattern. F

A compact village structure, in harmony with climatic design criteria #
arid regions, results. 18

The modular arrangement fosters the creation of a hierarchy of
play, meetings, aesthetic enhancement and orientation. The monot
grid-layouts is avoided. 3

Water supply to standpipes in the courtyards of the cells is
economical.

The proposed plot size of 392 square metres per house permits
extension of structures within the plot. f

The layout concept could be generally applied to all villages required {
project, with modifications in response 1o preferred village orient
desired population capacity, given site configuration,
non-residential land-use components and prevailing physical charactes
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CHAPTER 12 HOUSING AND BUILDINGS

12.1 Climatic Criteria

One of the most important factors dictating design in Bura is its climate. The site lies in a
serrii-desert zone with the following climatic characteristics:-

- High temperatures in day and night, with
mean max: 33.5-35°C
mean min: 22.0 - 24°C

— Rainfall: annual mean 150 - 500 mm

- Winds: generally light but persistent. At times strong dust laden winds are
experienced.

- Humidity: annual mean relative humidity at 1500 hours is between 35 and
45 per cent.

- Vegetation: desert type scrub to dry bushed grasslands and leafless
woodland.

Against this background of climatic factors, the designs of houses and other buildings are
reviewed to determine their efficient functioning for maximum body comfort and weathering
qualities of the materials specified.

The ideal house plan for Bura is one that allows maximum air movement through the rooms for
cross ventilation. The positioning of windows, and p.vs. and their sizes will determine
effectiveness of air movement within the house. The 'Design for Climate’ guidelines recommend
provision of outdoor living areas for both day and night uses, and allowance for big roof
overhangs for both shading of walls and minimisation of solar heat gains. Such outdoor living
areas can be achieved by an inward facing plan to form a courtyard which will create a
micro-climate within the house plot.

The most suitable materials for the climate of Bura are those that will minimise heat gains in the
day and maximise heat losses at night.

The ideal orientation of buildings is the one with the openings facing north and south to avoid
direct solar insolation from the east and west sun. The early morning sun is tolerable as it is high
enough by the time it gets hot. This permits south-east orientation. The west afternoon sun must
be avoided wherever possible. Minor rooms such as toilets and stores may face west without
undue indoor discomfort as they are seldom used.

The climatic characteristics outlined above will to some fair extent dictate the preferred design
approach. There is need to examine the designs further to ascertain other functions
complementary to climatic requirements in the fulfilment of good design.

122 Functional Criteria

Any good design should successfully isolate differing functions and at the same time facilitate
their successful integration and interaction. Unless this is achieved, good circulation, privacy and
economies are sacrificed.

Day and night rooms should be separated by grouping bedrooms together, and living room,

kitchen and dining room together. These two areas share common facilities such as toilets which
become the areas of interaction. Proper isolation of functions with well thought out circulation
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or ‘traffic lines’, ensures privacy to occupants walking from bedrooms to the bathroom. | (e
maximises utilisation of space by avoiding traffic across the living room. '

It is also desirable to create separate external spaces. The front verandah is
entertainment of guests and the rear as a backyard for kitchen and related activities.

Minimum bedroom sizes should be determined by the expected room occupancy, and |
changes per hour required. Minimum area of living rooms is a function of the economic |
the family and its social characteristics and cultural habits. -
There is need to have a greater minimum room size for this climate than wou'd be accept
other cooler climates. However, in the absence of more research, it is recommende
minimum bedroom size should accommodate two single beds. An allowance should be m&
circulation and for the hot climate. One hundred per cent more aréa for these two aspel
been assumed. The minimum bedroom area therefore used in the review is theoretically t
four beds. :

12.3 Services

Services to a house or building constitute a great proportion of the costs. Inadequa
lower the comfort of the occupants of the house. Over-provision would result in under-uti
and undue expense.

The designs with ‘in-house’ sanitary facilities will be reviewed to establish their achievem

economic grouping of facilities to minimise costs and the adequacy or otherwise of the arri

124 Materials and Construction

Bura, being very far from the main urban areas and not having much to offer in the w
building materials, the materials proposed for use in the NIB specifications will be rev
take account of easy availability, durability in the climatic conditions at site, costs of mat
including transportation costs, and structural soundness. A
Reference is made to the recommendations of the Housing Research and Development U
the University of Nairobi, ‘Design for Climate’ and to the NIB ‘Technical Field Survey on
by Otto Kaszner. -

To ensure conformity of the review material with the official standards, the Republic of
‘Building Code’ will be used to determine such aspects as minimum plot size, minimui
size, building lines and setbacks; Grade || by-laws and ‘Scheduled Special Areas and S
Buildings’, sections of the code will be used in particular. e

125 Tenant Housing
The core house will act as a nucleus around which extensions will form the com pleted houss
the design should be conceived as a complete unit with the possibility of building itup in p
It should, after extensions, retain p.vs., windows and entrance points at convenient locati
each habitable room. -
The Technical Field Survey indicates a great desire by tenants to extend their houses to cag
the large number of occupants in their extended families, particularly in cases where the
more than one wife and grown-up daughters nursing their own children. A tenant house s§
have ample possibility for extension without blocking existing windows and p.vs. The des
the core house should dictate the size, nature and direction of extensions. This can be g
by ensuring that the end of the building to be added onto has enough plot space and
extensions would not block windows or other openings.
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CHAPTER 13 UTILITY SERVICES

13.1 Domestic Water Supply

Two different types of domestic water supply and treatment systems are considered, individual
villsge treatment and central treatment.

The detailed criteria for the two outline designs are as follows:
Design criteria for individual village and separate rural centre treatment
(a) All water supply to be fully treated.

(b) Alum dosing of raw water at about 50 milligrammes per litre (mg/litre) to accelerate
deposit of sediment.

(c) Upward flow sedimentation units with a flow rate of between 1.0 and 1.5 metres per
hour (m/hr).
(d) Downward flow rapid gravity filters with a rate of filtration of about 4 cubic metres

per square metre per hour (m®/m */hr). Filters to be backwashed from pressure mains
provided from the water tower.

(e) Chlorination of treated water before entry into clear water storage reservoir at the rate
of 2 to 4 mg/litre to give a residual chlorine of at least 0.4 mg/litre at furthest point of
each system. Calcium chloride or calcium hypochlorite to be used as chlorinating
agent.

(f) The chlorination of treated water will prevent bilharzia, but as an additional precaution
treated water will be stored for at least 48 hours. This storage will also ensure
continuity of supply when raw water channels are closed for cleaning (a re-assessment
to be made of size of storage at final design) and will be designed to minimise
short-circuiting.

(g) Where necessary, alum dosing of treated water with soda ash to correct pH value.
(h) All distributive piping would be uPVC,
(i) Each village precinct of 12 household plots will be provided with one communal water

point with 2 No.12 mm deadman bibcocks and 2 showers, 1 for women and 1 for men.

(j) Distribution piping will be sized to enable each village household plot to take a future
individual connection.

(k) Water-borne sewage will not be provided for villagers.

(n Consumption of water in the villages based upon 100 litres per head per day (I/h/d)

and 2 500 persons per village.

(m) Each village will require a screened intake from a tertiary channel, a low life diesel
pump to provide raw water to a small treatment works, a high lift diesel pump to carry
clean water from a treated water reservoir, containing at least 48 hours storage, to a
water tower holding 4 hours storage and servicing the village by gravity.

(n) Screens would be stationary, in duplicate, and will be cleaned by hand daily or more
frequently as required. Hose connections to village water supply tower for cleaning
screens.
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(o) No duplicate pumps and engines will be sited at villages, all stand-by =quipment
retained at the rural centre. Similarly, stand-by chemical equipment and em
stores of chemicals would be retained centrally.

(p) Water-borne sewage at the rural centre, together with individual household ¢l ':'-".
connections; consumption based upon 150 I/h/d at a rural centre pepulation @

(q) An additional amount of 20 per cent has been allowed for wastage,
operation of treatment works for the individual villages, and 25 per cent
provided for the separate rural centre works to cover these items.

(r) The separate treatment works at the rural centre would be served by electric po
operated on a 24 hour basis, utilising raw water from the main canal. :

Design Criteria for Central Treatment Works

The design criteria (a) to (m) and (p) to (r) of the previous section also apply 10
system. In addition the following criteria will be applicable:-

(s) The central treatment system will be located near the main canal and the rural
utilising the natural slope of the ground to minimise pumping costs. 3

(t) A central water tower approximately 10 metres to the base of the tank will_-_i_
four hours supply to balance supply and demand at peak period. 3

(u) The central system will serve by gravity a number of lower level balancing water:
each serving a group of villages. 1

The central treatment system is preferable because it can be more easily maintaine
operated: it is also slightly cheaper in capital and operational costs. 4

13.2 Sanitation

Sanitation for the villages will be provided by augered pit latrines about 7 metres deep 2
centimetres in diameter. A pit latrine will be provided for each household located
individual house plot as far as possible from the house itself. 3

In the denser populated rural centre a water-borne sewage system will be required ar
comprise three simple oxidation ponds in series. Wherever possible the topography of tk

will be utilised to permit gravity flow but pumping from a collection point or poiNts
necessary. This system has been well proven in Kenya. 3

13.3 Electricity Supply

Phase | of Stage | of the Bura Project could be supplied with electrical power eithe
transmission line from the national grid or by diesel powered generation. The cos
transmission line would have to be paid for by the project and Phase | of Stage | of the pr
too small to justify the capital costs involved. It is therefore intended that electric powe
initially diesel-generated at the rural centre to serve the ginnery, local industry and the !
area of the rural centre. No provision has been made for supplying the villages in the projes
The generation of power on site would be reviewed when further development of the Lo
River Basin is undertaken. 4

The generation and distribution systems have been based upon studies made for ele

generation in a number of rural townships in Kenya, and on discussions with the East ,
Power and Light Company (EAPLC). 2
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The estimated power requirement is about 1 500 kVA and is based upon 700 kVA for the
ginnery, 150 kVA for local industry workshops, etc., and about 650 k VA for the residential area
of 1he rural centre (1.5 kW has been allowed for each senior grade house and 0.5 kW for each
othir type of house). The generating sets will be two 500 kVA and two 250 kVA to give
mar mum flexibility and will be installed in a main generating hall (close to the ginnery) with
space for a further 500 kVA set which may be installed by EAPLC to provide additional power
to | lola. The generating hall will have adjacent workshops, switchroom and transform compound
witi ancillary offices and staff housing. The power station will be operated by EAPLC.

=

Pow ar generation will be at 415 volts but because transmission distances exceed two kilometres
the voltage will be increased to 11 kV at the generating station using step-up transformers.
Pole-mounted sub-stations at local centres in the residential areas will reduce the voltage to
415/240 V for local distribution. The distribution system will be combined HV/MV overhead
lines sharing common poles on major routes with a four-wire 415 voltage system on minor roads.
A fifth wire for street lighting control will be provided for pole-mounted street/security lighting
in strategic areas. Where possible in the residential areas house services will be via underground
cable from the nearest available pole.
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CHAPTER 14 PROCESSING

14.1 Introduction

The nroduction and processing of cotton seed is a complex operation involving many
inter related factors. The variety of cotton to be grown on Stage | Phase | of the Bura Project and
its method of processing may depend not only upon the future requirements of the textile
industry, but also upon the financial return to the individual project tenant. An objective and
comprehensive study has been carried out into the subject, and this has been described in the

Processing Annexe.

14.2 Cotton Production Criteria
The criteria considered for the study of cotton production and processing included the following:

(i) The requirements of spinners likely to use cotton produced at Bura covering such

aspects as:

(a) lint quality requirements
(b) variety

(c) future demand patterns

(i) The evaluation of the relative merits of 'saw’ versus ‘roller’ ginning systems which
might be employed for the project, including capital and operating costs and economic
assessments.

(iii) The system of ginning to be adopted and the scale of operations, whether there should
be one large ginnery or a number of smaller ginneries, either located in the same
building or distributed in the project area.

(iv) The staffing and manpower requirements of the processing programme, including
estimated period required and salary scales of expatriate staff grades and the
experience required of local staff involved in technical or skilled jobs.

(v) The total covered storage required for cotton seed and to evaluate the relative merits of
total storage requirement at the ginnery or partial storage at ginnery and villages.

(vi) The present capacity of cotton seed oil extracting industry in relation to anticipated
Bura surplus seed.

Little was done in past years to encourage cotton production in Kenya because supplies were
adequate and other crops rightly required development priority, but Kenya can no longer depend
on its neighbouring states for supplies of cotton, and now the policy of Government is t0
encourage and promote cotton production with the target of being completely self-sufficient in
cotton at the earliest possible date.

Production of cotton must be increased to about 70 000 bales per annum to obtain numerical
self-sufficiency in bales from now to 1979. From 1980 textile mill requirements are expected to
increase and may reach 130 000 bales by 1984.

Production of cotton in Kenya, numerically by bales, could meet the requirements of the local
textile industry by 1979 and the production planned for Phase |, Stage | of the Bura Project will
not necessarily be required for local consumption, and could be profitably exported if of a higher
standard than that required by the local mills.

The 70 000 bale requirement is made up from:




54 000 bales:  31/32 inches - 33/32 inches staple
10 000 bales:  34/32 inches - 35/32 inches staple
6 000 bales:  36/32 inches and over staple

The textile mill industry is not over-concerned about the varieties used, and tl:2 main s-:;."
variety is the return to

(a) the tenant farmers,
(b) the project as a whole,
and (c) the country as a whole,

which leads to a compromise requirement for a medium staple variety, high yield a d
out-turn, which will provide a satisfactory return for the tenants, and a middle range
which local industry could use as a substantial preparation of its cotton mixes, and i’
supplies were difficult to obtain or expensive then more of the variety could be used. It¥
a cotton that would be used more and more locally as the demand for better qua
increased. :

The alternative varieties and the relative economics of saw or roller ginning, which c@
the decision on cotton variety, are discussed in the Processing Annexe.
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CHAPTER 15 ENGINEERING DESIGN REVIEW

As urt of the terms of reference of this report, separate reviews have been undertaken of the
river neadworks, and the irrigation and drainage networks. These are described in the original
revi+.vs, but one major principle affecting the design should be noted here.

The original headworks design was primarily concerned with serving the west bank of the Tana
River. and only at a much later date was provision made to serve the east bank. The area of soils
to be developed on the west bank has been reduced, while the indications are that there is a much
larger and contiguous area of better soils to be developed on the east bank. There has thus been a

marked shift of emphasis and the need to serve the east bank adequately is now a matter of major
importance.

The diversion of part of the flood flow of the river over an uncontrolled spillway and its
discharge across the line of the east bank canal, as previously proposed, is very questionable.
Apart from the effects on the east bank canal, the downstream approaches of the spillway will
gully back by erosion because of the imbalance between the flood flow over the weir of the main
structure and that of the spillway and would require constant and expensive maintenance. Also
the location of a weir at one side of the floodplain does not permit proper use of the full width

of the floodplain, and the high weir of the main structure will cause considerable initial
dowrstream retrogression.

A run-of-the-river structure taking the full flood discharge would be greatly preferable, permitting
direct offtaking irrigation canals to serve both banks without interference and reducing
downstream retrogression. Such a structure would be centrally located in the floodplain at a site
about seven kilometres downstream of that originally proposed, protected by armoured horns
upstream and downstream to prevent outflanking, and be served by direct upstream and
downstream river approaches.
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CHAPTER 16 ORGANISATION, MANAGEMENT AND TRAINING

16.1 Planning Criteria

A prime consideration in planning the Bura organisation is the need to devolve responsibility for
implementation activities to the appropriate levels in the overall NIB structure and to define
accountability at each level of responsibility. This latter would be essential to ensure that
devolution of authority does not lead to inefficiency.

The overall structure recommended for the development of Bura is based on the following
planning criteria:

(a) The Bura Project management would be set up and operated under a line of
authority derived directly from the NIB general manager.

(b) Responsibility and execution of the basic functions during the construction
and operation phases of implementation will be devolved to the particular
organisation and the staff undertaking the work.

(c) Essential technical and administrative support to the project through its
different phases will be provided from headquarters divisions through the
Project Manager.

(d) Provision for effective liaison between the NI1B headquarters and the various
Ministries and statutory authorities involved through the Steering Committee
and the Bura Project Co-ordinator.

16.2 NIB Headquarters Organisation

Three distinct functions must be fulfilled by the headquarters organisation:

(i) Final planning and supervision of the project development during the
construction and initial operation;

(ii) technical backup, particularly in engineering, mechanisation and agricultural
fields;

(iii) administration support for both construction and operating phases.

Distinct divisions or departments under the NIB general manager, incorporating various
specialised sections, are required for these functions.

The restructuring required to implement this cannot be justified at present, but it will become
necessary as the size and complexity of the NIB operations grow with the implementation of the
Bura Project.

The immediate need will be to establish the development division, in its initial form as the Bura
Project Co-ordinator’s Office (BPCO).

The General Manager, whose chief responsibility is policy formulation and overall control of all
operations, should have senior officers under him in charge of each of the three divisions to deal
with technical and day-to-day administration matters. The Deputy General Manager would
co-ordinate these functions and ensure that the various sections carry out their roles for the
smooth implementation of the NIB programme.
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16.3 Project Management

g At the project level the initial development period will require staff under the
! stationed on site to supervise the work being carried out by contractors. Once the con
phase is over, the project level organisation should take over full control of all cperations

The project management organisation will perform the essential supply, servicing, pro:
marketing functions necessary to get water to the area, prepare and plant crops and Off
disposal and processing of output. The organisation required at Bura will need to take @
the remoteness of the area and the complexity of problems that the creation
community will involve. The need for collaboration and liaison with other
organisations, and the establishment of links with the surrounding area and its in

develop an integrated community, requires careful consideration and provision of
institutions.

16.4 Training Requirements

The range of training required to cater for the needs of the project can be categorised &

(a) Pre-service training prior to undertaking a formal training
appointment to a post following a qualification obtained at an instit

(b) In-service training for otherwise unqualified personnel
appointment to a post.

(c) In-service training for qualified staff for the purposes of upgrading or
improvement of capability or of a refresher nature. L

(d) Formal institutional training for otherwise unqualified or under
staff, leading to a basic qualification. 3

(e) Tenant training in basic farming or other skills relevant to them.

In Kenya all methods of training are undertaken and all staff employed on the Bura Proj:
require to have some qualification whether obtained by formal or informal training systern

The full gamut of training procedures will need to be considered and the estabiishm:
training section in the NIB headquarters organisation as early as possible in the devele
programme is necessary. 3

Consideration will also need to be given to the training requirements of other agenei
example, health and education. g

165  Pre-Service Training
Pre-service training will be most relevant to the more senior staff grades such as Field |
(Irrigation Officer) which require a graduate level qualification. Specialised courses are prg

to cover aspects such as irrigation techniques, practical applications of theoretical princig
management techniques.

Up to a full year’s service on an operational project would be desirable either befor
training comenced or during the training period. -

NIB sponsored students should be employed on irrigation projects during vacations. Th s
s enable the NIB to gauge the capability and interest of the prospective employees with g}
'M making a decision on their assignment in the organisation.

i 3



16.6 In-Service Training

In-service training will be required for otherwise unqualified individuals leading to their
appsintment to a post and is intended to replace formal institutional training. Staff trained in
this way should, however, have the same employment and promotion prospects as the individual
witl: a qualification obtained at an institution. This is appropriate at Field Assistant or Water
Guard level, Because these grades account for a large proportion of the staff required, the training
faclities will need to be geared to this requirement particularly.

In-sorvice training would be given to serving staff to achieve two purposes:
(a) To maintain or improve their capability in carrying out their present duties.

(b) To upgrade their capability to qualify them for promotion or to enable them
to carry out a wider range of jobs.

This is appropriate in cases where it is necessary to recruit staff with basic qualifications but
lacking irrigation or management experience.

Training for this category may be both on-the-job or at institutions providing specialised courses
such as the Mananga Training Centre in Swaziland.

16.7 Institutionalised Training

Institutionalised training will be largely for new recruits who will require a basic qualification
before their appointment to a post in the NIB organisation.

To secure the numbers of staff required in the junior and senior grades, for which this type of
training is appropriate, the NIB will have to ‘sponsor’ students at various institutions, including
the following:

(a) University of Nairobi where degree courses in agriculture and engineering,
and a post-graduate diploma in irrigation is offered. Both these qualifications
would be required for Field Officers, Research Officers, Plant Protection
Officers and Engineers.

(b) Egerton College which offers a diploma in agriculture which is regarded as
equivalent to a graduate qualification.

(c) Embu and Bukura Colleges which offer certificate level training which is
appropriate for Field Assistant level staff.
16.8 Tenant Training
Tenant training is essentially part of the extension programme, and will aim at giving farmers

with little or no knowledge or experience of farming the practical skills needed successfully to
operate their 1.3 hectare holdings as tenants on the project.

16.9 Monitoring and Evaluation
In broad terms the objectives of the monitoring and evaluation programme would be as follows:-
(a) To assess the technical and physical achievements of the development

programme and thereafter the progress of activities involved in its continued
operation and maintenance.




(b) To carry out regular evaluations of financial and ecoromic per
during the life of the project. '

(c) To assess the extent to which an integrated community is crea
and to evaluate the sociological aspects of the prograinme as
impact on the rural economy of the surrou nding area.

To achieve effectively the above objectives, the monitoring and evaluation programn
include not only base line studies to establish the present situation in the area, but
interpretation of actual development problems and patterns in the terms of future a
adjustments required to the development programme.

(a) Soils

Physical and chemical changes as well as productivity of all the main soil types, particy
S, and G, classes; the requirements would be covered by a sampling procedura involvi
cent of all tenant holdings.

(b) Forestry

Changes in the riverine ecosystems and the extent of the riverine forests; the a
programme requires recording and assessment of growth and survival rates, water use @
analyses and felling data.

(c) Wildlife and Ecology

Both terrestrial and aquatic ecological systems must be considered and willl
pre-development base line studies; game numbers, concentration and migration §
ecto-parasite and other invertebrate populations as well as the occurrence of rodent j
populations including their ecology and migration in the Tana River before and &
diversion structure is built; vegetation composition and regeneration and associated fa
riverine and other areas, and the occurrence of pesticide and chemical residues in drai
vegetation and fauna of the project area.

(d) Tenants

The process of settlement, sociology of tenant life and the communities the project wil
will require studies over a period of at least 5 years. Allied to these aspects are the qu

population growth and the impact of the project on the surrounding rural econo
associated communities.

(e) Irrigation and Drainage System

Water quantity, quality and silt loads should be recorded for the main supply system an
canals; similarly quantitative records of the drainage system, including regular measuren
groundwater levels throughout the project area, are required. Continuous evaluation of
practices in conjunction with agricultural production at the field level will be required.

(f) Agricultural Production
In conjunction with the soils monitoring work assessment of crop production, objectivy
and records covering crop husbandry practices, mechanisation and pest control services,
of inputs and output from the scheme as a whole are required.

(g) Training

All aspects of the numbers of people and types of training given under the project -

programmes should be considered in the relation to their performance in the developmer
project. 3
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(h} Health

Data on disease endemicity in the project communities would be collected by village health staff
suppi=mented by specific epidemiological surveys of important diseases and other aspects such as
nutrition, births and deaths. Similarly surveillance of disease vectors and animal reservoirs will be
requii=d in the project area.

(i) Economic and Financial Aspects

At the farm level incomes and resource use will be assessed and linked to broader studies of the
overall economic performance of the project and returns to the resources employed. The
financial aspects studies will cover both the utilisation and flow of funds on the project and the
impact of its development on the N1B’s financial situation and status.

16.10 Data Collection, Documentation and Reporting Systems

The assembly of the required data and statistics will require specific action by the organisations
involvel in the project, including the following:

(a) Reporting on a regular basis, daily, weekly, monthly and annpally, according to the
nature of the activity. As far as possible, these reports would follow a standard
presentation of information to facilitate assessment of progress, summarisation and
further evaluation.

(b) The development of an integrated management information system covering all
activities involved in the project implementation and operation. The aim would be to
cover all aspects of project formulation, planning, budgetting, current management
information and information storage. It would incorporate a standardised framework
for all project formulation and documentation following on from the PPR.

(c) Preparation of regular financial statements and analyses for each fiscal year and at
intervals within the year by the NIB, NYS, Forest Department, Wildlife Department,
Ministry of Health, Ministry of Works and any other organisations or Ministries
responsible for expenditure of funds in the project area.

Effective monitoring and evaluation of the project will require careful formulation of procedures
for reporting and documentation and responsibility for interpretation of assembled information.
Responsibility for this should lie with the NIB with the BPCO being given the job of setting up
the necessary framework and co-ordinating its operation.
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CHAPTER 17 COST ESTIMATES AND ECONOMIC ANALYSIS

17.1 Introduction

The base costs used for all estimates are January 1977 prices. They are given in terms of prices
FO® Bura, except where items are specified for use in the National Irrigation Board offices at
Nairo'y when prices are given FOB Nairobi.

The cost estimates include the operating costs of the project from the present up to and including
the financial year 1982-83, and are thus greater than those included in the World Bank financing
plan, which covered costs up to and including 1981-82.

17.2 Construction Costs

Construction costs at Bura for civil engineering works have been estimated by applying unit rates
to calculated quantities. The unit rates have been calculated by three different methods, as
follows: -

(i) from rates for other construction contracts in Kenya, extended to the
situation at Bura,

(ii) developing rates from the basic costs of units of materials, plant and labour,

(ii) comparison of current contract rates for similar work in other countries,
extended for different circumstances at Bura.

For the National Youth Services (NYS) work, estimates have been based on the published unit
rate charges for NYS plant, with the costs of fuel, operation and supervisory staff and other
charges included.

17.3 Vehicle and Plant Costs

These costs have been based on delivered prices quoted by local dealers including all taxes and
other charges, or manufacturers’ list prices and delivery charges, all less cash discounts where
appropriate.

17.4 Salaries

Salary costs have been based on published Government salary scales with additional allowances
for accommodation, hardship, travel, pensions and other charges, where appropriate.

17.5 Building Estimates

Estimates costs of each building under review are broken down into the following building
elements:

Foundation (substructure) work
External walling

Internal walling

Roof construction

Roof covering

Windows

Doors

Plumbing

Electrical installations
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Ceiling finishes
Wall finishes
Floor finishes
Fittings
Labour

Allowance is made for external works within plot boundary and drainage up to s

septic tank. Works beyond plot boundaries have been taken care of in infrastructu
the costs estimates.

Foreign exchange components are identified for typical buildings of each class,
foreign exchange proportion is assumed to apply to other buildings of the same class. =

17.6 Economic Appraisal

The economic analyses have been carried out as required under the terms of refe
project planning report.

21

LA

The appraisal is carried out at three levels, namely the national economy, individual

NIB project organisation. The basic assumptions and methodology employed
following: }

(a) Shadow pricing of foreign exchange, tenant family labour and capits

(b) Input prices are assessed at January-March 1977 levels by direct _.:L_'_':
suppliers in Nairobi. Staff costs are based on current salaries
by the NIB and Kenya Government. '

(c) Output prices are based on IBRD projections at constant 1977 va
economic analysis and local market values for financial analyses.

The price paid to farmers for seed cotton was assumed to be K Sh 3.50 per kg, taking ac
improved varieties and lower ginning costs compared to the present. '1 .
For the economic analysis, two basic situations were distinguished, firstly with forei
shadow pricing and secondly without shadow pricing of this item. For the analysis @
of various project costs (major irrigation works) and costs of government social servi
were costed against the project. Sensitivity tests were carried out to assess the effect 0
costs and benefits and the cropping pattern.

17.7 Farm Budgets

Farm budgets are prepared for three situations. The first relates to tenant net cash in —-.‘;_
meeting subsistence. This was calculated to be between K Sh 5 000 and K Sh 7 000 per

The second was a check that:

(a) The tenant would be capable of meeting all charges made for the
of advances for house construction, village (harambee) buildings ar
subsistence, and that

(b) under average conditions, the tenant can pay the land and
proposed by the IBRD.

The position of tenants whose farms are mainly on marginal soils was assessed, with

that if lower yields are obtained the payment capacity in respect of the land and
would be halved.
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17.8 NIB Cash Flow

The firancial outcome of the NIB project operation was examined by a cash flow analysis. All
the -3 and revenues of items which the NIB would directly control were analysed over a
twent, vear period. During the development period all funds required to establish the project
were <umed to be provided by the Government on a grant basis. Thereafter the project would
opera’s under its own budget with funds derived form the payments of land and water charges by
tenar - ind the repayment of house, harambee buildings and subsistence advances.

17.9 Financing Plan

The financing plan is the subject of detailed negotiation with the various financing agencies, and

has boen dealt with outside the scope of this report.
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SUMMARY

PART ! ORGANISATION AND MANAGEMENT

The baci round, criteria and principles relevant to the formulation of the organisation and
managernent proposals are presented in some detail. The major considerations were the
remotence: of the area; the need for a multi-agency approach to provide a comprehensive range
of services to the project and the dearth of trained and experienced staff for its operation.

The management proposals envisage the strengthening and restructuring of the NIB headquarters
to cope with the large increase in staff which the project involves. The existing Bura office would
be expanded and strengthened to become the Bura Project Co-ordinators Office (BPCO) and
would be responsible for the construction phase of the implementation programme. |t would deal
with all aspects of final planning, design of works and building, technical supervision, tenant
selection, financial control and co-ordination with all Government Ministries involved in the
project. The staff required for the BPCO will include a number of specialised technicians most of
whom wili initially be expatriates. An important consideration in setting up the BPCO will
therefore he to ensure that all its staff work as a team under the Co-ordinator and the Kenyan
counterpart staff are trained to form a nucleus of an NIB Development Division which in the
longer terrn will be responsible for all new projects. The transfer of skills and technology which
this involves will be the particular concern of the Training Specialist who should be assigned to
the NIB headquarters staff.

Co-ordination with other Ministries will be achieved through the Bura Steering Committee and by
direct contacts between BPCO and Ministry staff.

The BPCO will have an important function on site to supervise and control all contractor
operations, directly control construction work undertaken by NIB and co-ordinate with district
agencies responsible for providing services to the project and who will occupy the buildings or
works constructed. A group of staff under the Chief Resident Engineer and working with the
Deputy Project Manager, who would act as site co-ordinator, would be required.

The project level management organisation proposals involve four divisions under a Project
Manager dealing with settlement, engineering, crop production and administration. This
organisation would take over all works and facilities procured by the BPCO and would operate
under a direct line of authority from the NIB General Manager.

Due to the vital importance of achieving success from the outset and the need for skilled and
experienced staff to achieve the levels of output necessary for ensuring a viable operation, it is
proposed that the services of a specialised management organisation should be contracted. This
organisation would be given full responsibility for the operation of the project and NIB would

second its staff to it, while it was in control at Bura.

PART 2 TRAINING

The training requirements of the project were identified to include the following categories:

(a) Pre-service training for staff prior to undertaking formal training or
appointment to a post.

(b) In-service training either to provide untrained staff with the skills needed for
appointment to a job or to upgrade already qualified staff,

(e) Formal institutional training leading to a qualification.

(d) Tenant training.




All forms of training would be essential for the development of the manpower ré
necessary for carrying out the project programme. It is recommended that a training !
should be established in the NIB headquarters to co-ordinate this sphere of operations,

Details of training requirements of various categories have been worked out ard costed. Th
numbers of staff trained would be as follows:

Graduates 10
Post Graduates 6
Diplomates 14
Specialised in-service

training courses 22

Proposals are made for training Field Assistant grade staff using the Hola Training Centre
least the first two years of the programme. A new centre would be established at Bura once
was available. This centre would provide facilities for conducting specialised courses for 2

of staff personnel working on the project, and would be the centre of project training

The Project Training Officer would run the centre in addition to carrying out his general t
duties. ‘

PART 3 MANAGEMENT INFORMATION AND FINANCIAL CONTROL SYSTEMS

Details are given of the Management Information System based on proposals prepared &
staff. The system provides a basic framework for project formulation and
documentation, budgeting and accounting, and the preparation of information for €

making and management purposes. The various sub-systems it comprises and the compo
configuration systems are described.

An outline is given of the accounting procedures and requirements of the project duri
construction and operation phases of implementation. These proposals are formulated
assumption that the project will be operated as an independent financial entity within the
NIB structure. The detailed requirements for accounting systems and the related physical

of stores and equipment will be worked out in due course by the senior staff assigned'
project. >

An important requirement of the accounting system is that it should provide the inf:
required by the project management, the N1B and the financing agencies. 5

Finally, details are given of the monitoring and evaluation requirements of the proje
would aim to assess physical, technical and economic performance as well as soc

development. Details are given of specific studies required to establish base line data 1
project.
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CHAPTER | BACKGROUND AND FORMULATION OF A BASIC APPROACH

1.1 Insraduction

While the [ Irrigation Settlement Project will be one of the most expensive and sophisticated
agricultural - selopments undertaken in Kenya it should be recognised that it is in effect only
the first sta f the much larger development on the east bank of the Tana River. As such it is of
major nation:! significance.

1.2 Bavu Problems Faced at Bura

Small holde: :=ttlement projects are notoriously difficult to manage and although Kenya has
demonstrated capability in this field the Bura project has several features which make it unique,
these include e following:

(a) It is a ‘national’ project which will involve people from all districts in the
country and inevitably therefore from different population groups and with
varied cultural backgrounds.

(b) The remoteness of the area - 425 km from Nairobi and 380 km from
Mombassa - coupled with the lack of infrastructure and the inhospitable
environment, pose problems which have not been tackled in the past.

(c) The need to develop the whole range of services and infrastructure to make
the creation of a large new population centre viable requires a multi-agency
approach. Virtually all the Ministries of government will thus be involved in
the programme and the co-ordination of their various functions and inputs
poses a real challenge.

(d) Funding for the construction programming will be from several international
donor agencies mainly the World Bank, European Development Fund, Dutch
Government and the British Government. A common basis of lending, and
conditions attached to the use of funds, has to be considered as well as the
co-ordination of applications between the various project components, and
monitoring and reporting procedures,

(e) The large commitment which the project represents in terms of Government
resources, both financial and human, and the overriding need to achieve
success which this necessitates,

As with all projects involving settlement of people, who will depend for their whole livelihood on
the output under the project, failure cannot be countenanced. Moreover in the case of Bura high
levels of production, commensurate with the financial commitments and the economic objectives
of the Government, will be necessary to achieve viability and to secure tenant satisfaction. To
achieve these the standard of management will have to be of the highest order.

The relative isolation of the project, at the end of long and difficult lines of communication,
indicates the need for self-reliance in respect of the immediate operations involved and their
control. Those which will be of particular importance are the supply of water, the mechanisation
and input supply systems and the maintenance of all works and infrastructure serving the project
settlements. These, and a host of minor aspects, will require careful planning and supervision
during construction and operation. Failure to do so could result in disastrous delays, uneconomic
levels of crop production and an unsettled tenant community.
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SUMMARY

PART | ORGANISATION AND MANAGEMENT

The background, criteria and principles relevant to the formulation of the organisation and
management proposals are presented in some detail. The major considerations were the
remoteness of the area; the need for a multi-agency approach to provide a comprehensive range
of services to the project and the dearth of trained and experienced staff for its operation.

The management proposals envisage the strengthening and restructuring of the NIB headquarters
to cope with the large increase in staff which the project involves. The existing Bura office would
be expanded and strengthened to become the Bura Project Co-ordinators Office (BPCO) and
would be responsible for the construction phase of the implementation programme. It would deal
with all aspects of final planning, design of works and building, technical supervision, tenant
selection, financial control and co-ordination with all Government Ministries involved in the
project. The staff required for the BPCO will include a number of specialised technicians most of
whom will initially be expatriates. An important consideration in setting up the BPCO will
therefore be to ensure that all its staff work as a team under the Co-ordinator and the Kenyan
counterpart staff are trained to form a nucleus of an NIB Development Division which in the
longer term will be responsible for all new projects. The transfer of skills and technology which
this involves will be the particular concern of the Training Specialist who should be assigned to
the NIB headquarters staff,

Co-ordination with other Ministries will be achieved through the Bura Steering Committee and by
direct contacts between BPCO and Ministry staff.

The BPCO will have an important function on site to supervise and control all contractor
operations, directly control construction work undertaken by NIB and co-ordinate with district
agencies responsible for providing services to the project and who will occupy the buildings or
works constructed. A group of staff under the Chief Resident Engineer and working with the
Deputy Project Manager, who would act as site co-ordinator, would be required.

The project level management organisation proposals involve four divisions under a Project
Manager dealing with settlement, engineering, crop production and administration. This
organisation would take over all works and facilities procured by the BPCO and would operate
under a direct line of authority from the NIB General Manager.

Due to the vital importance of achieving success from the outset and the need for skilled and
experienced staff to achieve the levels of output necessary for ensuring a viable operation, it is
proposed that the services of a specialised management organisation should be contracted. This
organisation would be given full responsibility for the operation of the project and NIB would
second its staff to it, while it was in control at Bura.

PART 2 TRAINING

The training requirements of the project were identified to include the following categories:

(a) Pre-service training for staff prior to undertaking formal training or
appointment to a post,

(b) In-service training either to provide untrained staff with the skills needed for
appointment to a job or to upgrade already qualified staff.

(c) Formal institutional training leading to a qualification.

(d) Tenant training.



All forms of training would be essential for the development of the manpower )
necessary for carrying out the project programme. It is recommended that a training Se
should be established in the NIB headquarters to co-ordinate this sphere of opcrations.

Details of training requirements of various categories have been worked out aridl costed. The
numbers of staff trained would be as follows:

- v

Graduates 10
Post Graduates 6
Diplomates 14
Specialised in-service

training courses 22

Proposals are made for training Field Assistant grade staff using the Hola Training Centre for&
least the first two years of the programme. A new centre would be established at Bura once w:
was available. This centre would provide facilities for conducting specialised courses for all
of staff personnel working on the project, and would be the centre of project training acti

The Project Training Officer would run the centre in addition to carrying out his general trait
duties.

-
o~

PART 3 MANAGEMENT INFORMATION AND FINANCIAL CONTROL SYSTEMS

\“;4 i ‘ﬁl’" ¢‘=i -

Details are given of the Management Information System based on proposals prepared by N
staff. The system provides a basic framework for project formulation and plann
documentation, budgeting and accountlng, and the preparation of information for decisio
making and management purposes. The various sub-systems it comprises and the component ﬁ
configuration systems are described. "

An outline is given of the accounting procedures and requirements of the project during t
construction and operation phases of implementation. These proposals are formulated on the
assumption that the project will be operated as an independent financial entity within the @
NIB structure. The detailed requirements for accountlng systems and the related physical co

of stores and equipment will be worked out in due course by the senior staff assigned to
project.

An important requirement of the accounting system is that it should provide the info
required by the project management, the NIB and the financing agencies.

Finally, details are given of the monitoring and evaluation requirements of the project. €
would aim to assess physical, technical and economic performance as well as sociologics
development. Details are given of specific studies required to establish base line data for
project.
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CHAPTER 1 BACKGROUND AND FORMULATION OF A BASIC APPROACH

11 Introduction

While the Bura Irrigation Settlement Project will be one of the most expensive and sophisticated
agricultural developments undertaken in Kenya it should be recognised that it is in effect only
the first stage of the much larger development on the east bank of the Tana River. As such it is of
major national significance.

1.2 Basic Problems Faced at Bura

Small holder settlement projects are notoriously difficult to manage and although Kenya has
demonstrated capability in this field the Bura project has several features which make it unique,
these include the following:

(a) It is a ‘national’ project which will involve people from all districts in the
country and inevitably therefore from different population groups and with
varied cultural backgrounds.

(b) The remoteness of the area - 425 km from Nairobi and 380 km from
Mombassa - coupled with the lack of infrastructure and the inhospitable
environment, pose problems which have not been tackled in the past.

(c) The need to develop the whole range of services and infrastructure to make
the creation of a large new population centre viable requires a multi-agency
approach. Virtually all the Ministries of government will thus be involved in
the programme and the co-ordination of their various functions and inputs
poses a real challenge.

(d) Funding for the construction programming will be from several international
donor agencies mainly the World Bank, European Development Fund, Dutch
Government and the British Government. A common basis of lending, and
conditions attached to the use of funds, has to be considered as well as the
co-ordination of applications between the various project components, and
monitoring and reporting procedures.

(e) The large commitment which the project represents in terms of Government
resources, both financial and human, and the overriding need to achieve
success which this necessitates.

As with all projects involving settlement of people, who will depend for their whole livelihood on
the output under the project, failure cannot be countenanced. Moreover in the case of Bura high
levels of production, commensurate with the financial commitments and the economic objectives
of the Government, will be necessary to achieve viability and to secure tenant satisfaction. To
achieve these the standard of management will have to be of the highest order.

The relative isolation of the project, at the end of long and difficult lines of communication,
indicates the need for self-reliance in respect of the immediate operations involved and their
control. Those which will be of particular importance are the supply of water, the mechanisation
and input supply systems and the maintenance of all works and infrastructure serving the project
settlements. These, and a host of minor aspects, will require careful planning and supervision
during construction and operation, Failure to do so could result in disastrous delays, uneconomic
levels of crop production and an unsettled tenant community.



1.3 The Integrated Management and Training Approach

One of the main problems facing the NIB in establishing the organisation necessary for th
operation of the project will be the shortage of personnel with experience of irrigatios
development under Kenyan conditions. Existing schemes have a total area of some 8 500 hectars
and accommodate some 5 000 tenants in all. The NIB establishment to deal with those schems
comprises some 650 staff, mainly in the junior and subordinate grades. Phase | of Stage | of th
Bura project will thus effectively nearly double the area, the number of tenants and the overd
NIB establishment in the short space of five years. In formulating the staff recruitment am
training programme, it is evident that while formal training is relatively easy to dispense
developing the practical experience and new skills required will be a major task. It is apparent
therefore that training and transfer of technology will have to be regarded as a prime
responsibility of management at all levels. As such it must be incorporated as an integral part¢
the overall management concept for the project. Similar considerations apply to the training ¢
newly arrived tenants, their induction and orientation to the project.

14 Aspects Covered by the Management and Training Proposals
The main aspects which the present proposals aim to cover are as follows:

(a) The relationship between the NIB and other organisations involved in th
implementation of the Bura project.

(b) The NIB headquarters organisation required to ensure that responsibility for
guidance, detailed planning and control of operations and formulation ¢
policy are clearly established.

(c) The provision of adequate support to the project level operation from NI§
headquarters.
(d) The project level management organisation requirements including staffing

and training aspects.

(e) All aspects of the control and supervision of the technical and financis
aspects of the development programme insofar as these can be foreseen
These would include monitoring and evaluation requirements.

() The need to develop a management organisation which will ensure that all it

members work as a team and contribute fully to the development of Kenyar
manpower resources.



CHAPTER 2 THE PRESENT NIB ORGANISATION

2.1 Il Overall Organisation Pattern

The Natioi2! Irrigation Board (NIB) was established under the Irrigation Act of 1966 for the
developmei:t, control and improvement of irrigation schemes. At that stage several schemes such
as Mwea and Hola were already in existence and covered some 3 300 ha. Since then Mwea has
been considerably extended, and new schemes established at Ahero, West Kano, and Bunyala. No
significant new developments have taken place for some years.

The main component of the NIB organisation is the Board, comprising fourteen members, eight
of whom are officials from various Ministries and five are provincial representatives. The board
meets infrequently and most business is in fact dealt with by three standing committees. The
executive caimmittee is of prime importance dealing with most policy matters, while the tender
and staff cominittees handle matters which are basically administrative in character.

For the execution of its policy, and the day-to-day administration of irrigation schemes gazetted
under the Act, the Board has established an organisation headed by a general manager, with an
assistant general manager below him. This organisation can broadly be divided into headquarters
and scheme, or project level components.

2.2 Headquarters Organisation

The present NIB headquarters organisation structure is shown in Figure 2.1 and demonstrates the
wide spread of horizontal divisions which exists at present. However, the organisation has been
discussed in some detail in previous reports and there would be little purpose in further
elaboration of its strengths and weaknesses at this stage. The main function of the headquarters
organisation is to advise the Board on the formulation of policy and to supervise its
implementation. It has technical and administrative sections to carry out these duties, and
scheme managers are responsible for carrying out day-to-day operations, and are directly
responsible to the general manager. In practice there is some variation in the extent to which
scheme managers are delegated authority and therefore the extent to which they are able to take
administrative and technical decisions on their own. Technical advice and supervision is provided
as far as possible by the headquarters staff, who are organised in a number of specialised sections.
The Assistant General Manager deals with most day-to-day administrative matters.

2.3 Scheme Level Organisation

The pattern of scheme level organisation varies according to the size and nature of the project
involved. The Mwea project, being the largest and most successful offers the most useful basis for
formulating the Bura project organisation. However, allowance would need to be made for the
differing technical components involved, in particular the multiple cropping and the system of
irrigation to be employed at Bura which will be significantly different from Mwea. Insofar as the
procurement and distribution of inputs, mechanical maintenance facilities, and crop marketing
aspects are concerned, there should be sufficient similarity to provide a basis for planning.

It is apparent that what determines whether a large project such as Bura will be a success or
failure depends in the final analysis on the effectiveness of the project level management
organisation. In this regard there is a clear indication from the Mwea experience that a degree of
independence from the headquarters organisation is desirable for smooth and efficient execution
of essential production functions.While the minimum of bureaucracy and control from above is
vital for success, competence and efficiency on the part of staff are equally essential.
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24 Fv:luation of the Present Organisation

The main

administration,

(c)

(d)

(f)

cuimments, which appear to be relevant to the present organisation and its
are as follows:

The proliferation of line functions in the headquarters organisation does not
permit an effective chain of command or line of responsibility to develop. It
is also wasteful of scarce management time.

A purposeful and clearly defined policy in relation to specific on-going
operation and future developments appears to be lacking. This is particularly
clear at Hola in respect of the research programme and the water supply
system, but also applies, for instance, to the system by which information
and reports are collected and stored in Nairobi.

There is a shortage of technically qualified staff as indicated by the number
of vacant senior posts and the fact that there are staff assigned to various
jobs who do not have the level of qualification desired for the job.

Little critical or regular monitoring and evaluation of on-going operations
appears to be undertaken. For instance no attempt seems to be have been
made to assess the performance of the research programme, the irrigation
supply system and the mechanisation pool at Hola.

There are anomalies in the NIB salary scales compared td those of
government staff. For instance those of Embu graduates are low and
unattractive. The low grading and salary of water guards does not accord
with their responsibilities compared with other staff.

A successful scheme level organisation pattern and staffing requirements have
been developed at Mwea, but a number of smaller schemes have not made
good progress due largely to adverse technical or economic factors which
were not taken account of in the basic planning.



CHAPTER 3 THE ORGANISATION STRUCTURE PROPOSED FOR PROJECT
IMPLEMENTATION

3.1 Piiioples and Planning Criteria Applicable

A prime conzidaration in planning the Bura organisation is the need to devolve responsibility for
implementatici;: activities to the appropriate levels in the overall NIB structure and to define
accountability at each level of responsibility. This latter would be essential to ensure that
devolution of 2uithority does not lead to inefficiency.

The overall siructure recommended for the development of Bura is shown in Figure 3.1 and is
based on the foilowing planning criteria:

(a) The Bura project management would be set up and operated under a line of
authority derived directly from the N1B general manager.

(b) Provision should be made for responsibility and execution of the basic
functions during the construction and operation phases of implementation
to be devolved to the particular organisation and the staff undertaking the

work.

(c) Provision of the essential technical and administrative support to the project
through its different phases from headquarters divisions through the Project
Manager.

(d) Provision for effective liaison between the NIB headquarters and the various

Ministries and statutory authorities involved through the Steering Committee
and the Bura Project Co-ordinator.

3.2 NIB Headquarters Organisation Requirements

There are three distinct functions which the headquarters organisation must provide for: final
planning and supervision of the project development during the construction and initial operation
period; technical back-up particularly in engineering, mechanisation and agricultural fields; and
administration support for both construction and operating phases. To develop these functions
fully will in the long term require establishment of three distinct divisions or departments under
the NIB general manager. Each division would in turn incorporate various specialised sections.

The restructuring required to implement the above cannot be justified and is probably not
necessary at present. But it will become necessary as the size and complexity of the NIB
operations grow with the implementation of the Bura project. A progressive approach will be
required aiming at careful expansion and changes being made as experience and need justify
them. The long term aim would be to establish the three divisions indicated with appropriate
authority and responsibilities devolved to them.

The immediate need will be to establish the development division in its initial form as the Bura
Project Co-ordinator’s Office (BPCO). This office already exists but will require considerable
expansion both in size and function. Further details are given in Chapter 4.

The General Manager, whose chief responsibility is policy formulation and overall control of all
operations, should have senior officers under him in charge of each of the three divisions to deal
with technical and day-to-day administration matters. The Deputy General Manager would
co-ordinate these functions and ensure that the various sections carry out their roles for the
smooth implementation of the NIB programme.
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3.3 Frejact Level Requirements

At the projo«t level the initial development period will require staff under the BPCO to be
stationed o =2 to supervise the work being carried out by contractors. Once the construction
phase is over 12 project level organisation should take over full control of all operations.

The project :<.:nagement organisation will perform the essential supply, servicing, production and
marketing fu:::tions necessary to get water to the area, prepare for and plant crops, and organise
the disposa! and processing of output. The organisation required at Bura will need to take
account of 1:: remoteness of the area and the complexity of problems that the creation of a new
community will involve. The need for collaboration and liaison with other government
organisations, ind the establishment of links with the surrounding area and its inhabitants to
develop an iniegrated community, require careful consideration and provision of appropriate
institutions {se2 Institutions and Services Annexe).
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CHAPTER 4 THE ORGANISATION PROPOSED FOR THE CONSTRUCTION PHASE
OF IMPLEMENTATION

4.1 The Hura Project Co-ordinator’s Office (BPCO)

Phase | of Siage | of the Bura project does not on its own entirely justify setting up a fully
fledged deve!::nment division, this would however be necessary if Stage || on the east bank
proceeds. |f i follows closely on Stage | then a progressive build-up would be feasible, from the
organisation proposed here. In any event every effort should be made to ensure continuity of
staffing so that full advantage can be obtained from the opportunity to build up a core of
qualified and s=perienced development staff and the transfer of experience and knowledge.

For the iminadiate problem of implementing the Stage | programme the Bura Project
Co-ordinator’s Office would be established in the NIB Nairobi headquarters to undertake the
final planning. design, technical supervision, tenant selection, financial control and administrative
co-ordination of all works and activities which the project involves during the construction phase.

The duties invoived in carrying out these activities would be as follows:

(a) Planning and co-ordination of the inputs required for engineering works,
agriculture, housing and settlement, education, welfare, security, health and
nutrition, and ensuring that they are provided timeously to meet the needs
of the project.

(b) Procurement of all the facilities required such as engineering works, on-farm
works, housing and buildings for NIB and other Ministries and organisations,
vehicles and equipment, whether by international competitive bidding,
(1CB), local competitive bidding (LCB) or force account.

(c) Planning and co-ordinating the initial supply of farm inputs such as seeds,
fertilizers and chemicals under donor agency funding.

(d) Making adjustments to the planned programme to accommodate changes due
to delays or completion ahead of schedule of various operations or technical
considerations.

(e) Planning, arranging and co-ordinating initial training programmes for staff
and tenants.

(f) Planning and arranging for selection, transportation and induction of
tenants, and co-ordinating settlement with the construction of village
infrastructure,

(g) Planning and taking steps to ensure the harmonious integration of the

indigenous population living in peripheral areas to the project.

(h) Co-ordination of the various research projects and base line surveys necessary
for monitoring and evaluation.

(i) Monitoring and evaluation of farm economics, advising on farmers’ charges
repayment capacity and method of levying water and land charges.

(j) Arr:anging for stuc!ies and reports as may be necessary on such items as
agricultural machinery requirements, crop processing and marketing
developments, soil changes, groundwater movement and the like.

(k) Procurement of services required to undertake duties not detailed elsewhere
or on abnormal aspects of the development programme.



(1 Planning and control of the funds required for the project, including detailed
estimates, budgets, cash flow statements and disbursement procedures unde
the various loan and credit agreements made for funding.

(m) Liaison and co-ordination with all the government Ministries and statutory
authorities providing services in or to the project area and its inhabitants.

(n) Monitoring progress of development and preparation of reports according t¢
the reporting procedures of Government, and the agencies financing the
project.

(o) Supervising the preparation of the feasibility study for the development ¢f
the area on the east bank as Stage || of the Lower Tana river development
programme.

The above activities are both diverse and complex. It is apparent that the BPCO must be geared
from the outset to not only handle the logistics of all operations under the direct control of the
NIB, but also be responsible for the correct phasing and co-ordination of those component
which are the concern of other government or statutory agencies.

The proposed organisation and its relationship to the NIB and other Ministries is shown in Figure
4.1. The Steering Committee, site supervision, procurement and financial control ant
implementation of the BPCO are discussed below.

A Project Co-ordinator would be appointed at Assistant General Manager level, to take charge o
the BPCO. He would have a deputy who will be experienced in the integrated development ¢f
irrigation agriculture, and administration of multi-discipline teams. The supporting staff required
on a full time basis to carry out the duties of the BPCO will include the following:

Engineers specialised in planning, construction and procurement
Agricultural economist (planning)

Sociologist

Training specialist

Settlement officer

Information officer

Financial controller and administrator

These staff would be responsible under the Deputy Co-ordinator’s direction, for identifying th
various agricultural, engineering, infrastructural, human, technical and financial elements of the
development programme components. During the construction phase they would be involved it
the detailed planning, preparation of designs, execution of various operations, adjustment of the
programme and the assembly of all data and reports required for effective control, monitoring
and evaluation. In the post-construction phase various members of the team, particularly the
planning engineer, the economist and the sociologist would have a continuing role in evaluating
progress over the longer term.

An overall consideration in setting up the BPCO will be the need to ensure that the staff
comprising it works as a team under the Co-ordinator’s direction, and as an integral unit of the
NIB organisation. Thus while it may be necessary initially, due to the shortage of qualified and
suitably experienced staff, to employ expatriates from various sources, a basic pre-qualification
of their employment would be their willingness to participate as a member of a development
team. To this would be added the requirement to train Kenyan counterparts and junior staff with
the ultimate objective that they would form the nucleus of the future development division. Te
achieve these objectives it will be essential to have clearly defined responsibilities and authority at
all levels and that counterpart staff are given on-the-job training in the course of their duties.
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FIGURE 4,1
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4.2 The Bura Steering Committee

A Steering Committee was established by the NIB in connection with the feasibility study of
Stage | of the project. However, the functions and operation of this committee will require
up-dating for its future role and should be clearly specified and understood by the Ministries
involved. In the past it was mainly concerned with policy issues and the control of contract
operations. In future its role will be to ensure that there is co-ordination and satisfactory
performance of the NIB controlled activities and those carried out by the various Government
agencies required to provide services necessary for the implementation of the project.

The Committee would be formed from senior officers of the participating agencies (see Figure
4,1) under the chairmanship of the NIB General Manager. In general each of these officers would
be the actual individual in the Ministry directly concerned with, or responsible for the project
activities. The Project Co-ordinator would be secretary to the committee and this would reinforce
the direct links between the BPCO and the Ministries and enhance the committee’s role as a
forum for discussion.

The Steering Committee will have a relatively large membership and thus will not be able to meet
very frequently if it is not to cause interference with the normal duties of the staff sitting on it.
To fulfill the need for action on day-to-day matters it is recommended that an Executive
Committee consisting of not more than six members be appointed. The membership of this
committee would include the representatives of the following agencies:

Office of the President (Department of District Administration)
Ministry of Finance and Planning
Ministry of Works

4.3 Award of Procurement Contracts

Procurement contracts will be required for the construction of the works and the provision of
vehicles, plant and equipment for the operation of the project. The preparation and issue of
tender documents and analysis of tenders would be undertaken by the project consultants. Their
recommendations would be forwarded to the Project Co-ordinator’s office for review and
submission to the NIB General Manager for approval.

44 Site Supervision and Co-ordination

During construction, when the main project works are being undertaken by contractors, it will be
essential for the BPCO to perform three basic functions at Bura:

(a) Supervision and control of contractor operations to ensure that
specifications are adhered to, to monitor progress of work and to measure
completed works for certification and payment purposes (and
re-imbursement from funding agencies).

(b) Direction of work being undertaken by the NIB direct, such as ‘harambee’
construction of community halls and schools, and the tenant house building
programme.

() Co-ordination with the agencies who will occupy or use the buildings or

works on completion, for instance, health, education and local
administration,

The main staff involved in this aspect of the BCPO’s work will be the Procurement Engineers, the
Chief Resident Engineer and the Site Co-ordinator. The latter task would be assigned to the
Deputy Project Manager who would be required to establish the vital liaison link between
construction and operational teams and phases of the development programme.

1
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The Chief Resident Engineer (CRE) will be responsible to the Deputy Projsct Co-ordinator for
ensuring that the works are constructed in accordance with the contract documents, Each montt
he will certify the work done in accordance with the contract documents and certify paymen
due. On approval of the payments due NIB will make the necessary local and foreign currency
disembursements and advise the Ministry of Finance and Planning to apply for am
reimbursement from the cofinancers according to the terms of the loan and credit agreements.

On satisfactory completion of the works, certified by a Certificate of Completion issued by th
CRE subject to the approval of the General Manager of NIB through the Project Co-ordinate,
they will be formally handed over by the contractor or construction organisation to NIB, unde
the direction of the CRE. A ‘Maintenance Period’ normally follows the isst:e of the Completion
Certificate during which the contractor or construction organisation is liable for defects resultin
only from bad workmanship or materials. It would not be responsible for maintenance due
normal fair wear and tear which would be an NIB responsibility.

The CRE would prepare a monthly progress report on each contract setting out the geners
progress of the works, contractors, plant and personnel on site, any dclays or anticipate
bottlenecks, and the financial state of the contract. These reports will be reviewed by the Project
Co-ordinator’s staff to assess the general progress of the works and to ensure proper liaison with
other participating government organisations.

The responsibilities of the CRE will be fully described in the contract documents and in th
Agreement for Consulting Services between NIB and the project consultants, The CRE will &
assisted by a Resident Engineer responsible for each contract supported by Assistant Engineen
and Clerks of Works who will be mainly experienced employees of the project consultant
However these staff will include a number of local graduate engineer trainees who will, whes

trained, be able to undertake responsible posts in the supervision of subsequent constructios
contracts.

On completion of a contract the CRE will prepare sets of ‘as constructed’ drawings and ¢
Completion Report, and assemble manufacturers’ maintenance and operational manuals. Thes
will be formally submitted to NIB. If required and instructed by NIB the project consultant
would prepare an ‘Operations and Maintenance Manual’ as an additional duty. The Fine
Measurement of the contract would be prepared and any monies due to the contractor would b
certified by the CRE, and on approval by the General Manager of NIB through the Proje
Co-ordinator, payment would be made by NIB and the Ministry of Finance and Planning advise
accordingly.

4.5 Other Aspects of the BPCO Operation

Various other aspects of the BPCO organisation and its duties need to be mentioned here:

The Role of Consultants

The need for consultants will arise during the initial construction phase to provide the requiret
specialised staff with experience of implementation and control of large scale irrigatior
programmes. This strengthening of the BPCO should be geared not only to the successiv
development of the project but also to the establishment of a core of competent local staff as:
nucleus for the NIB Development Division. The need to achieve transfer of 'know-how’ ant
technical skills must be given due attention in the formulation of agreements covering the service
provided.

Supervision of Tenants Housing and Harambee Building Construction
The construction of tenants houses and various harambee buildings by the tenants shortly afte
their arrival on the project will require direct supervision and should be a function of the BPCE

site operations. The staff required to carry out the works would in fact be the future buildine
section of the project management organisation.

12 2



Support from and Collaboration with NIB Headquarters Division

Although the 22C0 will operate as an independent division there will need to be close links with
the other Nifi »adquarters divisions. Those which will be most significant are the following:

(a) Technical design work which will be necessary for irrigation works and
houses should be discussed with the relevant specialist section. For instance a
case in point is in housing where the outline conceptional designs for houses
should be prepared by the Architectural Section.

(b) Staff appointments which will have to be made through the Administrative
Division.
(c) Financial matters and procedures will similarly need to be incorporated into

the NIB system.

(d) Procurement of major items will need to be dealt with by the Tender
Committee of the Board.

13




CHAPTER 5 THE ORGANISATION PROPOSED FOR PROJECT OPERATION

5.1 Genual

Formulation «/ the overall management requirements for operation of the project poses no
special technica! problems because the NIB has gained useful experience at Mwea and other
on-going schern=s, Perhaps the most significant principle relevant to the Bura situation is the need
for full managerial, financial and administrative control to be vested in the Project Manager at
Bura under the direct authority of the Board and the General Manager in Nairobi.

The recommendation of the World Bank which is fully supported by the Consultants, is that the
operation of th= project be undertaken by a firm or organisation specialising in the management
of agricultural projects. The organisation should be given full responsibility for this aspect of the
implementation nrogramme under a contractural arrangement covering a minimum period of six
years, commencing in the fiscal year 1977/78. This will ensure that their staff are involved in the
final detailed planning of the project by the BPCO. The contracted organisation would provide a
Project Manager and the supporting staff who are not available or cannot be recruited in Kenya.
The NIB would s2cond all other supporting senior staff and junior staff to the organisation during
the period of its control.

5.2 The Bura Project Management Organisation

The project management organisation would be responsible for carrying out the following
functions:

Agricultural Production

Supervision of all cropping and irrigation activities, tenants husbandry practices, mechanisation
services management, pest and disease control, research and soil monitoring.

Engineering
Operation and maintenance of the irrigation and drainage system, building maintenance, repairs
and maintenance of the agricultural machinery and heavy irrigation system upkeep plant.

Accounting and Administration

Procurement of supplies and stores control, tenant and project accounting; personnel, staff
administration, statistics and office administration, training of staff and tenants, tenant relations
(post settlement).

Settlement

Tenant reception, feeding and induction, orientation, initial organisation and initial development
of village communities.

Co-ordination and Liaison

Liaison and co-ordination with local administration and government Ministries providing services
to the settlement communities (staff and tenants).

The organisation structure recommended to perform these functions is shown in Figure 5.1. It
would consist of the Project Manager and his deputy under whom four divisions would be set up
to deal with settlement, engineering, agricultural production and administration, respectively.
The settlement division would only continue during the period of tenant arrival and induction on
the project, once all the villages were fully established this division would be dismantled. The
staff seconded to it from the Ministry of Lands and Settlement would then either return to their

14
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own departmeant or transfer to the next phase of the development project which might be on the
east bank of th2 Tana River.

The responsit:iiiiies and general modus operandi of the four divisions is described in the following
sections of tr© Chapter. It remains to discuss the responsibilities of the Project Manager, his
Deputy and "= Agricultural Economist. Full details of the overall organisation staffing
requirements 1< given in Appendix A, and job descriptions for the main posts in Appendix B.

Project Managz:
He would ne«s to be appointed at an early stage during project construction to assist with the

final detailed planning work undertaken by the BPCOQ. During this period he would be resident in
Nairobi and his particular responsibilities would include the following:

(a) Advise on design requirements and procurement programmes for buildings
construction, farm machinery and other facilities concerned with agricultural
production.

(b) Determine final staff requirements and select trainees and appoint suitable

staff according to the development programme needs.

(c) Assist the Training Specialist to prepare programmes and make arrangements
for training of management staff both in Kenya and abroad prior to their
employment on the project.

(d) Supervise the carrying out of the cotton research and co-ordinate the
forestry trials being undertaken at Hola,

(e) Prepare procurement schedules for farm inputs and arrange for their delivery
to site.

(f) Prepare programmes and arrange for the recruitment and training of field

assistants, tractor drivers and workshop personnel,

He would arrange for the establishment of the project management headquarters at Bura to fit
in with the handing over of the first land for irrigation and the arrival of tenants at the site during
the second half of 1979. At that stage he would transfer to Bura.

On taking charge at Bura he would assume overall responsibility for carrying out the operation of
the irrigation project and for setting up and directing the organisation required to achieve this
objective.

Deputy Project Manager
Like the Project Manager, he would be appointed at an early stage of the development
programme to undertake co-ordination work at site during the construction phase. His duties
would include the following:
(a) Liaison with the District Commissioner and other local officials of the
Ministries and agencies to ensure that they are kept informed of the
development programme and the requirements of the BPCO.

(b) Participate in settlement procedures, and arrangements for the provision of
health, education and welfare facilities for tenants on arrival.

(c) Liaise with the Chief Resident Engineer in charge of construction and form
the bridge between construction and local administration and services.
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(d) Until the arrival of the Project Manager on site, to receive from the

contractors, on the recommendations of the Chief Resiclent Engineer, thos:
portions of the works completed and commissioned.

(e) Arrange for the handing over of buildings and facilities to local officiak

: appointed to deal with local administration, health, ediication, welfare anc
security,

(f) Assist the Training Officer to organise training programmes for tenant

covering community development and agricultural aspects.

Following the completion of the construction programme and settlement of tenants he will hawe
particular responsibility for the welfare of tenants and will deal with all matters connected with
tenants’ leases, discipline, services, co-operative development and the co-ordination of the
agricultural and livestock extension carried out by the Ministry of Agricuiture. In due cours
depending on the performance and capability demonstrated and with the agreement of the

co-financiers and the management specialist contractor, he may be promoted to be in overal
charge of the project.

Agricultural Economist (Management)

The Agricultural Economist (Management) who would be a local officer would play an important
role in carrying out detailed management and production economic studies of the major
enterprises and activities necessary to assess their efficiency in physical and financial terms. He
would also monitor and evaluate the detailed economic situation of the tenant farms in terms of
the resources, cropping patterns and production, and income achievements. He would also assist
in the interpretation of research results in terms of their economic implications.

His work would cover all the activities underta

ken on the project and he would be under the
direct control of the Project Manager. ‘e

5.3 The Settlement Division

The staff in this division would be seconded from the Ministry of Lands and Settlement to des
with the settlement of tenants on the project. During their secondment they would be

responsible to the project management, being under the direct control of the Deputy Project
Manager.

The responsibilities of the division would be the reception, placement, induction and orientation
of tenants arriving on the project. In carrying out these responsibilities a close working

relationship would be necessary with the Community Development staff of the Department of
Social Services.

54 The Engineering Division

This division would be responsible for the performance of the engineering functions on the
project which are as follows:

(a) The supply and regulation of water to the cultivated area, to the
afforestation area and for the drinking pools.
(b) The maintenance and upkeep of all project works including the supply and

main canals, the irrigation layout and on-farm works, the distribution works
in the afforestation area and the project road network.

(c) The maintenance of all buildings including those of the NIB ang other
agencies.
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(d) The maintenance and repair of all NIB vehicles, heavy plant and agricultural
machinery including the operation of the necessary workshops and supplies
of stores and spares required.

(e) The design and construction of new works and repair or remedial works
delegated by NIB headquarters.

(f) Collaboration with the Ministry of Water Development and the Ministry of
Works in matters concerning water supplies and buildings.

(g) Provision of service to the cotton ginnery and any other organisation on a
repayment basis.

The Project Eingineer would have overall charge of the division but would have under him an
Assistant Project Engineer and senior staff in charge of three sections dealing with specialised
operations. The three sections and their organisation as shown in Figure 5.1 would be as follows:

Building Mainteriance

Controlled by 2n experienced Building Supervisor the section would maintain all NIB housing,
offices, workshops, stores and community centres and any other buildings whose maintenance
was delegated to the NIB. The staff of the section would comprise 20 artisans and an equal
number of labourers under the ‘direct’ control of a Buildine Foreman. The section would have its
own section in the project stores and equipment.

During the construction phase of the programme the staff of this section would direct and
supervise the construction of tenant houses and buildings constructed under the harambee
system.

Mechanical Workshops

The central project workshops would be located in the Rural Centre and would be under the
control of an experienced qualified Mechanical Engineer. All project vehicles, plant and
equipment would be repaired and maintained by these workshops. Similar services would be
provided to other organisations and the cotton ginnery on a commercial charge basis. The
workshops would have their own comprehensive spares and stores. Mobile workshop units would
deal with routine servicing and minor repairs in the field.

The staffing of the workshops would be as follows:

1 Assistant Mechanical Engineer/Supervisor
2 Workshop Foremen, one of whom would be in charge of mobile units and
the other for one main workshop.
16 Mechanics
16 Labourers
2 Storemen/Clerks

Irrigation Operation and Maintenance

This key section would deal with all irrigation supply and distribution works under the |rrigation
Maintenance Engineer and Assistant Irrigation Engineer. The canal headworks and initially the
temporary pumping station, would be controlled by the Headworks Operator. The operation and
maintenance of the supply canal, main canal, night-storage reservoirs and all gates and structures
would be the responsibility of the Irrigation Foreman and the Senior Water Guard with assistance
from the mechanics and labour assigned to the section.

A full complement of heavy plant and equipment required for keeping the headworks and canal
system free of silt and weeds is necessary. The operation and use of this machinery would be the
Irrigation Section's responsibility.
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5.5 The Agricultural Production Division

This division will be responsible for the performance of all agricultural production operations

which the project undertakes directly or which are carried out by tenants. The functions carried
out will be as follows:

(a) the carrying out of all basic land preparation operations for crop production.

(b) assisting and advising tenants on all aspects of crop hushandry and the use of
inputs supplied by the NIB;

(c) the application and control of irrigation water applicaticn to crops;

(d) the harvesting, grading and preparation of crops for disposal or storage for
the tenants’own use;

(e) provision of pest and weed control services; :

() research into all aspects of crop production involved in the project
programme;

(g) monitoring the performance and quality of all crop production operation:

and output and soil changes.

The division would be controlled by the Agricultural Production Manager and would be operated
in three sections (see Figure 5.1) as follows:

Crop Protection

The Crop Protection Officer would be assisted by two Assistant Crop Protection Officers, one
dealing with pests and diseases, and the other with vermin control. Other staff would be 12 Pest
Control Assistants and 6 Pest Control Guards. The latter staff would be resident in the villages.

These staff would generally work as a team carrying out surveys and counts to monitor levels of
infestation of pests and prepare control programmes based on their findings. They would also
supervise the application of all insecticides and rodenticides to ensure their proper use and o
avoid any hazards to human and animal population.

Crop Production and Mechanisation

This section would be under the Assistant Agricultural Manager and would provide the main
technical extension and mechanisation requirements of the project. Appropriately it would hawe
a relatively large specialised staff who would be organised to ensure that their areas of
responsibilitycoincide as far as possible with irrigation blocks and units.

Initially the project would be divided into two sections each under the direction of a Section
Supervisor. In due course the need for this category of staff is expected to disappear and the
main division of the project would be into Field Blocks of about 500 hectares, each under a Field
Officer (equivalent to the present Irrigation Officer which is considered to be an inappropriate
term considering the nature of their duties). There would be eight Field Officers (see Figure 5.2
for location of the areas) who would direct all crop production activities carried out in their
blocks. The Field Assistants will be the staff dealing directly with tenants and supervising their
farming operations while Water Guards will handle the distribution of water to tenants. Both
these categories of staff will be resident in villages and it would be particularly desirable that the
area each man covers coincides with identifiable units in the irrigation system. The overall
requirements and rates of staffing used for planning are as follows:
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Number per Village Total Number

Field Assistants 3 reducing to 68 reducing
2 after 4 years to 48
wWarer Guards 2 46

Senior Field As  tants and Senior Water Guards would be stationed in Market Centres and Local
Centres and wou ' number 12 and 4 respectively.

The crop prod:tion section would also be responsible for supervising the operation of the
agricultural equiniment. This would be the responsibility of the Mechanisation Supervisor who
would have one “ssistant and four Mechanisation Foremen. The latter would operate from three
Market Centres =1:d the Rural Centre. Equipment would be operated in groups or teams as far as
possible to miniiiice supervision and control problems.

Research

The technical aspects of this vital component of the programme are discussed in the Agricultural
Planning Annexo. All aspects of crop production and water use and management would be
covered under th» overall supervision of a Senior Research Officer. Until the Bura Research
Station is establizhed in 1979/80 early work on cotton varieties and bulking will have to be
carried out at Hola, The appointment of a Cotton Agronomist in time to commence this work
during the 1978/79 season will be of paramount importance.

5.6 The Administration Division

The responsibilities of this division would extend to cover all financial control accounting;
procurement of supplies and stores control; personnel administration, training and industrial
relations. The main functions carried out would be as follows:

(a) financial control (within the provision of authority delegated by the General
Manager) should extend to budget preparation, budgeting control, making
payments and collection of revenue, and keeping the appropriate records of
accounts and cash control;

(b) analysis of expenditure and revenue and the preparation of appropriate
management accounts and analyses;

(c) stores including procurement of all supplies, physical and financial, stock
control and issuing to various users and operating sections;

(d) staff records, salaries, conditions of service, discipline and welfare including
all aspects of housing, furniture, issues of equipment and vehicles;

(e) industrial relations insofar as these affect NIB employees;

(f) training of staff and tenants as discussed in Part 2 of this Annexe;

(g) office administration for the Project Manager's Office including all

documentation, records, statistics, typing and control of vehicles.

The Project Administrator would be in charge of this division, which would be divided into three
sections dealing with specialised operations described below.
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Accounting and Stores

The Senior Project Accountant will be in charge of these operations, which -vill be carried out by
the following staff:

Accountants

Head Cashier

Cashiers

Bookkeepers
Stores/Supply Officer
Stores Superintendent
Storemen

Various Stores Labourers

O==TNN=N

The section will handle the ordering and physical control of all inputs and supplies required by
the project. A large central store will deal with all general items such 3 agricultural seed
fertilisers, fuel, building materials and the like. Stock control and verification checks would b
carried out on specialised stores operated by other divisions.

This section would also deal with all accounting matters and for this purpose will develop an
operate a comprehensive management accounting system. This system would aim to provié
financial control, accounts analyses and management information. The preparation of the systen

will be undertaken by the Project Administrator in collaboration with the BPCO Financi
Controller.

In view of the large number of tenant accounts, the need for full analysis of costs and revenus
and full stock control, it is assumed that the system will be mechanised. This would facilitate the

production of costings for services and project accounts at regular intervals during the year &
required by management.

The section would have a section dealing with cash payments, which would include salary
payments to staff and cash payments to tenants when these were required.

Personnel and Training

The administration of all the employees on the project will require a strong personnel sectiof
headed by the Senior Staff Officer and comprising an Assistant Staff Officer, a Welfare Office
and clerical staff. They would keep all staff records and deal with industrial relations mattes

which are bound to arise, There would be close collaboration with the NIB headquartes
administration division on these matters.

The training section is discussed in detail later in this Annexe.

Office Administration

This is in effect the servicing section for the project management headquarters and will provice
all the facilities required such as office services, statistics, documentation and registry, proiqt
library, vehicles and the like. The Assistant Project Administrator would be in charge of ths

section and would have under his control all staff not directly employed in other sections suct
as:

Secretaries and Typists
Draughtsmen

Drivers

Watchmen

Cleaners
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CHAPTER 6 iMPLEMENTATION PROGRAMME FOR THE ORGANISATION

6.1 Introduction

The timing of v+/ous elements of the management organisation will be critical to the success of
the overall proi<t programme. There is considerable interlocking between the management
components ari< 1@ other major components of the project. The aim of this section of the report

is to elaborate w1t these linkages are.

6.2 The “u:4 Project Co-ordinator’s Office

The Project Co idinator, the Deputy Co-ordinator and the Engineering Planning staff of the
BPCO will be required as soon as possible after July 1977 to put in hand the preparation of final
design work, bilis of quantities and contracts, which should be completed in time for the
construction of the canal supply system and irrigation distribution system of the first branch
canal command hefore the 1980 cotton season. Similar remarks apply to the building
programme; the need to prepare basic designs to be followed by detailed designs, and bills of
quantities must ne given high priority.

Similarly the seizction of tenants and the setting up of district organisations and any publicity
campaign requirad should be commenced at the earliest possible date in 1977. The secondment
of staff from the Ministry of Lands and Settlement and the appointment of the Sociologist
should be put in hand as soon as possible.

The agricultural planning aspects of the programme will require the presence of the Bura Project
Manager and he should be involved in final decisions on the irrigation system and ‘on-farm’
developments. His appointment should therefore be made early in 1978, together with the
Agricultural Economist (Planning).

While the above activities are going on the procurement, recording, documentation and
accounting systems required to take care of the availability of funds and their control according
to the requirements of the government and funding agencies, must be dealt with prior to any
expenditure actually being made on the project. This will require the early presence of the
Financial Controller.

The effective setting up of the BPCO and organisation of its operation and delegation of
responsibilities to its staff will be undertaken by the Co-ordinator and his Deputy and should
ideally precede the other activities. Their appointment should therefore receive the highest
priority in the immediate future.

Site co-ordination staff will be required to coincide with the arrival of contractors and the need
for co-ordination with the Ministries or organisations taking over completed buildings.

Figure 6.1 shows the timing of various activities required for implementation of the BPCO aiming
to initiate construction to ensure delivery of irrigation water on site in January 1980 and the
arrival of the first tenants in July 1979,

6.3 Project Management

The Project Manager and his Deputy would both be involved at an early stage in the construction
programme to assist with final planning and to ensure that there is a smooth commissioning of
the works and buildings. The Project Manager would transfer to site during the second quarter of
1979 to prepare for the arrival of tenants in July; the Deputy Manager would continue to act as
site co-ordinator for construction, but would also undertake duties connected with the
operational programme.
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The build-up of all other staff and the procurement of equipment and t'ie commissioning of
major and minor works would follow the general pattern of the deveiopment programme
commencing with the supply of water as follows:

(a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

training of field assistants would be undertaken at Hola commencing in lat
1977 to ensure that full advantage is taken of the 1978 cotton season;

cotton research programme to be put in hand before the 1978 cotton season

requires the appointment of a Cotton Research Officer before the end o
1977;

tenants’ arrival and their induction and orientation requires secondment of
site settlement staff from the Ministry of Lands and Setilement at the end ¢!

the first half of 1979: appointment of first agricultural staff also at tha
stage;

tenant houses and harambee buildings construction commencing in July

1979 requires appointment of Building Section staff not later than th
beginning of April 1979;

commissioning of the temporary pump station and canal works to suppl
water to the project by January 1980 requires appointment of lrrigatios
Section staff during the second half of 1979;

preparation of the first land for planting in February 1980 requires arrival of
agricultural machinery during the second half of 1979 together with setting
up of agricultural section of the project workshop and appointment of
machinery supervisors;

vehicles and plant required for the earlier staff and direct construction work
involved in tenant houses and the like will require workshops ané
engineering facilities at the appropriate time: the engineering division sectios
to provide these will have to be established by April 1979;

the supply of materials and inputs, as well as the administration of staff
matters, will require the Administration Division to be set up during th
second quarter of 1979.

Details of the timing and phasing of the above activities are shown in Figure 6.2.
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FIGURE 5,1
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PART 2
TRAINING




CHAPTER 7  BASIC PRINCIPLES AND CRITERIA FOR THE TRAINING PROPOSALS

| Introduction

The wide variety of training needs posed by the Bura project coupled with the present shortage
of qualified staff underlines the significance and importance of this aspect of the development
programme. The range in requirements is from tenants through to top level management, while
the numbers involved in all NIB staff grades (excluding labourers) totals some 460, tenants add a
further 5 000 to this. However the problem must be seen in perspective. Greater numbers of both
staff and tenants have been trained for other developments in Kenya in the past, and the later
stages of development in the Lower Tana Basin will involve up to five times the present project
numbers.

The overall staffing required for the NIB operation is summarised in Appendix A and will be built
up over a three to four year period. Added to this there are two years during which construction
only will be in progress. Thus the time available for training is relatively limited particularly for
the formal institutional type.

7.2 Types of Training Required
The range of training required to cater for the needs of the project can be categorised as follows:

(a) Pre-service training prior to undertaking a formal training course or
appointment to a post following a qualification obtained at an institution.

(b) In-service training for otherwise unqualified personnel leading to
appointment to a post.

(c) In-service training for qualified staff for purposes of upgrading or general
improvement of capability or of a refresher nature.

(d) Formal institution training for otherwise unqualified or underqualified staff,
leading to a basic qualification.

(e) Tenant training in basic farming or other skills relevant to them.

In Kenya all methods of training are undertaken and it is noted that all staff employed on the
Bura project will require to have some qualification whether obtained by formal or informal
training systems. Because there is strong competition for ‘graduates’ from institutions in the
country it is very likely that a large proportion, of at least the more junior grades of staff, will
have to be trained by the less formal methods. Recruits for more senior posts will preferably have
had experience on other projects following a formal qualification. The needs for this category
will fall into the in-service type of training to improve their capability. It may for instance be
possible to recruit agricultural graduates without experience of irrigation and provide specialised
short programmes at institutions and on operational projects to cover this aspect.

The full gambit of training procedures will need to be considered and it is recommended that this
will require the establishment of a training section in the NIB headquarters organisation as early
as possible in the development programme.

Consideration will also need to be given to the training requirements of other agencies. For

instance the health and education programmes involve the recruitment of relatively large numbers
of staff. Their needs are discussed in the appropriate sections of the Annexes dealing with them.
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7.3 Pre-service Training

This type of training will be most relevant to the more senior staff grades such as Field Office
(Irrigation Officer) which require a graduate level qualification. Specialise ! courses, on either @
informal or formal basis would cover aspects such as irrigation techniques. practical applications
of theoretical principles and management techniques.

Up to a full year's service on an operational project would be desirable cither before forms
training commenced or during the training period.

In the case of NIB sponsored students they should be employed on irrication projects duripg
vacations. This would enable the NIB to gauge the capability and intercst of the prospectie
employees with a view to making a decision on his assignment in the organization.

7.4 In-service Training

Two categories of training needs are distinguished here. The first is for otherwise unqualifie
individuals leading to their appointment to a post and in essence is intended to replace forms
institutional training. Staff trained in this way should, however, have the same employment and
promotion prospects as the individual with a qualification obtained at an institution.

The great advantage of in-service training, or on-the-job training, as it might be more accurately
described, is that the services of the trainees are available to the development programme durint
their training. The main problem is that staff trained in this way do not have a recognised ‘pape’
qualification which is recognised by all potential employees. They may therefore suffer from
being unable to move freely from one job to another if they so desire.

Taking account of the above problems it is apparent that for staff being trained for a post the
system would be most appropriate at Field Assistant and Water Guard level. Because these grads

account for a large proportion of the staff required, the training facilities will need to be gears
to these requirements particularly.

The second category of in-service training would be given to serving staff to achieve twe
purposes:

(a) To maintain or improve their capability in carrying out their present duties

(b) To upgrade their capability to qualify them for promotion or to enable them
to carry out a wider range of jobs.

Both aspects would be important in the context of the Bura project and would apply to all grades
of staff. It will be particularly appropriate however in cases where it is necessary to recruit staff
with basic qualifications but lacking irrigation or management experience.

Training for this category may be both on-the-job or at institutions providing specialised courss
such as the Mananga Training Centre in Swaziland.

7.5 Institutionalised Training

The requirement here will be largely for new recruits who will require a basic qualification before
their appointment to a post in the NIB organisation.

To secure the numbers of staff required in the Junior and Senior grades, for which this type o

training is appropriate, the NIB will have to ‘sponsor’ students at various institutions. The mair
institutions involved will be the following:
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(a) University of Nairobi where degree courses in Agriculture and Engineering,
and a post-graduate diploma in irrigation is offered. Both these qualifications
would be required for Field Officers, Research Officers, Crop Protection
Officers and Engineers.

(b) Egerton College which offers a diploma in agriculture which is regarded as
equivalent to a graduate qualification.

(c) Embu and Bukura colleges which offer certificate level training which is
appropriate for Field Assistant level staff.
7.6 Tenant Training
At this level the ‘raining involved would essentially be part of the extension programme. It will
aim at giving farimers with little or no knowledge or experience of farming the practical skills

needed to succes:fully operate their 1.3 hectare holdings as tenants on the project. The training
will therefore be very simple, conducted mainly in the field either with individuals or in groups.
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CHAPTER 8 PROPOSALS FOR THE TRAINING PROGRAMME

8.1 Gradu =2 Training for Senior Staff

Graduates with ' niversity degrees or diplomas would only be available by 1981 if they
commenced their training in 1977 under the Bura programme. But is is assumed that some
students current! s being sponsored by the NIB will be available for Bura when they graduate in
due course. Thus it is possible that a few posts will be filled directly by new graduates even in the
early years. Stucents sponsored under the Bura programme would not necessarily be appointed
to Bura, but mighit replace staff transferred or posted to Bura from other projects; this would
allow the greatest flexibility in staffing the programme.

The posts and nuimbers budgeted for are given in Table 8.1. The figures should of course be
treated as preliminary estimates which will be reviewed in due course by the BPCO Training
Specialist. Provision is made for post-graduate training which would mainly be in irrigation
techniques but would also cover disciplines such as accounting, engineering and specialised
agricultural fields.

A variety of specislised in-service type training courses should be arranged for graduate staff in all
fields from engineering to administration. Since most staff would already be technically qualified
a large proportion of this training would be directed to the development of management skills as
shown in Table £.1. This training would be given either immediately prior to staff taking up their
appointment on the project or after twelve to eighteen months of their appointment.

The latter situation would be preferred since it would allow some assessment of their capability
to be made by project management. It would also allow the individual to relate his training to the
work he would be doing. For this to be practical would require relatively short term programmes
since long term absence of any number of project staff would lead to some dislocation of the
operational programme. The type of training offered at the Mananga Training Centre in
Swaziland would therefore appear to be very suitable for this purpose.

The other disciplines for which specialised in-service training will be required are engineering,
crop protection, project administration and accounting and training. In these fields courses are
available at various institutions abroad or would be catered for by arrangement with operational
projects or by various agencies or organisations.

8.2 Certificate Level Training or Equivalent

The staff trained at this level fall mainly into the Field Assistant category. It will be desirable to
recruit as many as possible with formal certificate qualification. However because it is unlikely
that more than half the numbers required will be forthcoming from the Embu and Bukura
Colleges, due to stiff competition for their graduates, on-the-job training will be necessary.

The main body of these staff will need to be recruited over a three year period from 1979/80
through to 1981/82 with numbers required increasing from 21 in the first year to 28 in the
second and third years. It is assumed for planning purposes that 10 graduates would be obtained
from the colleges in each year and these would be sponsored during their training period, the
balance of 11 in 1979/80 and 18 in 1980/81 and 81/82 will need to be trained at the Hola
Training Centre and receive on-the-job instruction as outlined in a later section of this report.

The overall requirements are summarised in Table 8.2.
It is perhaps pertinent to note here that in the past all this grade of staff employed by NIB have

been trained at local training centres, such as at Hola, followed by on-the-job in-service
instruction, or purely through on-the-job instruction.
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Table 8.2 - Training Requirements for Staff at Certificate Level

Numbers to be trained
Course/Category 1977/78 1978/79 1979/80 1980/81 1981/82
College Certifica:.
Courses (2 years 10 20 20 10 1
Hola/Bura Traini .
Centre (12 montis) 11 18 18
In-Service Training
for Hola Trainees
(12 months) 1 18 18

8.3 In-service Training for Technical Staff

All staff employed on the project should receive regular training and instruction as part of their
normal service. The type of instruction involved would include both refresher programmes
covering basic tcchiniques and principles already in use and any new developments which are
being introduced 1o their work programmes.

In this type of training senior staff will be directly involved in training their more junior
colleagues. Details of the content and method of instruction would be worked out with the
training officer who would monitor progress and evaluate results in collaboration with the senior
management staff of each division.

Up-grading training would be required for the promotion of more junior grades of staff.
Individuals would be selected on the basis ‘of proven capability and performance and would
receive a combination of on-the-job instruction and training at selected institutions or on other
projects. The project training officer would be responsible for organising this aspect of training
with assistance from the NIB headquarters training section.

In-service training for more senior staff would generally involve specialised courses at institutions
or on other projects. Details and arrangements would be worked out by the project manager and
the NIB headquarters training section.

8.4 Other Staff Training Requirements

The training requirements of a number of staff, who will play a vital role in the project operation,
but for whom no specific qualifications or institutional training is available are dealt with hereThe
categories of employees in the group account for over 50 per cent of the project staff and are
made up as follows:

Number employed

Job under the programme
Water guards (incl. senior) 50

Clerical and stores 47
Draughtsmen 4
Book-keeper & cashiers 9
Mechanics and Foremen 26
Artisans and Foremen 26
Mechanisation Foremen,

Drivers and Plant Operators 137

Pest control guards 6

TOTAL 305




The level and type of training necessary for the diverse range of jobs which are performed wil
have to be determined by the management organisation as the project implementation
programme proceeds. A high degree of on-the-job instruction will be involved and to this end &
senior staff will be required to participate in the programme, which will be prepared by th
training specialist assigned to the BPCO and the project training officer.

Training at this level will be a continuous operation catering on the one hand for the need «
ensure that new recruits entering the organisation acquire competence in the basic operation:
they will perform. On the other hand there will also be the need to provide up-grading and bast
instruction in new skills for all employees.

8.5 Tenant Training

Tenant training will be the responsibility of field officers and field assistants under their norms
extension programme. The overall approach adopted would be determined by the project trainin
officer and the senior management staff. Assistance with visual aids and materials would b
provided by the training officer who would work out the overall programme for the project as:
whole,

The methods employed in this type of training will be largely determined by the literacy an
previous experience of the tenants. Assuming that they will mostly be illiterate and lacking ir
irrigation farming experience very simple demonstrations and visual aids will be required. Th
need for this training soon after their arrival on the project and continuing throughout the first
cropping season will be a very important component of the project implementation programme

The numbers and timing of tenants’ arrivals would be as follows:
1979/80  1980/81 1981/82 1982/83
1125 1800 1800 425

In any year tenants would arrive at the rate of about 200 per month and their training woult
need to be geared to the season and the crops they would grow first.
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CHAPTER 9 TRAINING FACILITIES AND ORGANISATION

9.1 Project Level Facilities

The existing training centre at Hola can provide teaching and boarding accommodation for 10 to
15 students. It is apparent that to obtain the numbers of Field Assistants required for the Bura
programme the Hola Centre will need to be used for training this category of staff for at least two
years prior to the establishment of the project. Because of the distance from Bura to Hola and
the time that would be taken up travelling between the two centres, it would not be practical to
use Hola in conjunction with Bura.

A training centre will be required at Bura for residential courses and specialised training
programmes. It is proposed that it should provide accommodation for up to 30 persons and
should be built at the start of the project. This will cater for courses given to trainee junior grade
staff and upgrading courses for existing employees already in the establishment during their
orientation and pre-service period.

Although the main work of the centre will be concerned with agricultural training it will also be
used for project staff in all disciplines and by other Ministries. Thus it is expected to cater for
engineers, water guards, clerks and storemen, mechanics, plant operators, tractor operators and
the like.

In addition to providing a facility for conducting training courses the centre will serve two other
purposes. Firstly, it will be the headquarters of the Bura Project Training Officer from which he
will plan, organise and execute his duties. Secondly, the staff at the centre will compile and
produce audio-visual aids, training manuals and other material to be used on the project. These
would be stored at the centre and made available for use when they were required by any section.

9.2 The Bura Training Centre

The centre should be sited on land adjacent to the rural centre and should have about 5 hectares
of land available for teaching and demonstration purposes. The main buildings required would be
the following:

(a) Lecture rooms to seat a total of 45 persons (floor space of about 180 square
metres).

(b) Dormitory accommodation and ablutions for 20 to 25 persons (about 180
square metres).

(e) Dining room and Kitchen to seat up to 45 persons (about 140 square
metres).

(d) Office and storage space for the training staff, equipment and materials

(about 70 square metres).

Housing for staff would be available in the rural centre with other NIB employees.

9.3 Organisation, Staff Requirements and Costs

The training programme for the project would be established finally by the Training Specialist in
the NIB headquarters organisation. At the project level the training would be the responsibility of
a Training Officer who would be in the Administration Division with the Personnel Officer, under
the Project Administrator’s control.
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The other staff in the section would be as follows:

1
2

-t ) -

Assistant Training Officer mainly occupied in conducting training courses for
Field Assistants

Technical Assistants (Instructors) to assist with cours=s and demonstrations
particularly for tenants and their wives (one woul:d be senior in Home
Economics and the other in Crop Production)

Technical Assistant (audio-visual aids) to be responsib!z for the material and
equipment available at the centre

Driver

Cooks

Labourer

Watchman

The centre would require the use of a personnel carrier or bus when staff or tenants were beins
brought to it for courses, this would be drawn from the NIB vehicle pool.

A full range of equipment as used by tenants should be available at the centre or available on loan
from the other sections. The same would apply to agricultural machines or plant. The
audio-visual aids would include mobile projectors for both cine and still pictures, posters and the
like and a full range of text books and literature suitable for the level of instruction to be given

The costs of implementing the above proposals are included in the general NIB budget and are
summarised in Tables 9.1 and 9.2.

Table 9.1 - Estimated Capital Costs of Training Facilities

Amount Year Expended

Item (1000 K Sh) (Fiscal)
Capital

Buildings 600 m? 756 1979/80

Furniture 144 1979/80

Equipment 120 1979/80

Contingencies 10% 102

Total Capital 1122
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PART 3
MANAGEMENT INFORMATION AND FINANCIAL CONTROL SYSTEMS




CHAPTER 10 M/ NAGEMENT INFORMATION SYSTEM

10.1 Introdis ion

The Bura office ruduced a draft proposal for the management information system (MIS) in
April, 1977, and 1115 chapter is based on these proposals. The objective of the system is to deal in
an integrated (nunner with the requirements of project formulation, evaluation and
implementation aciivities,

The various aspecis covered by the MIS are the following:

(a) Project formulation

(b) Documentation (storage of data and information)
(c) Planning

(d) Budgeting and accounting

(e) Preparation of information for decision making
(f) Supply of information for managing purposes

Some aspects of the MIS are already in use by the Bura office but it is desirable that the
Co-ordinator and the Deputy Co-ordinator should direct the introduction of the final system
employed by the BPCO. The use of a standard system throughout the project would have great
advantages. It would simplify planning and reporting procedures and increase efficiency in data
collection,storage and interpretation. There would probably be diminished risk of failure and
increased efficiency of operation.

10.2 Sub-systams

The sub-systems envisaged for the MIS and their interrelationships is shown in Figure 10.1. This
shows how data and information generated in connection with the project, would be
systematically classified and broken down according to its particular content leading to action
being taken as necessary.

The advantage of the proposed system is that it provides a functional approach to
documentation, relating data to the component activities making up the project. At the same
time it provides a systematic method of formulating activities which enables overall appreciation
to be gained of the basic input and organisation requirements of the programme.

A preliminary breakdown of the project into components and sub-components prepared by the
Bura Office staff is given in Appendix C. This has been adapted for the project implementation
programme presented in the Implementation Annexe.

The procedure for formulating the activities or elements involved in each component is similarly
developed by a systematic method based on a standard set of formulation or configuration
categories which are as follows:

major and minor works
buildings

minor works

infrastructure

vehicles, plant and machinery
tools and equipment

materials and consumable inputs
manpower/staff/people
procedures and legal matters
consultancy and studies
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It will be noted that these categories provide a useful basis for presenting costs in the budgeting
and accounting system.

Tl']e breakdown of the project into components and sub-components and their formulation
using the configuration categories also provides a useful basis for cross checking completeness of

coverage in planning. The system will also provide a basis on which progress can be checked and
reported on.

103 Documentation System

Having developed the component, sub-component and configuration categories it is logical that
these should form the framework for the project documentation ‘system’. Although it will
perform essentially the same purpose as a filing system, it is intended to serve the more
comprehensive requirements of data storing and retrieval for management purposes.

The basic suggestions for how it will operate are as follows:
(a) all documents would be filed in a loose-leaf system;

(b) basic control by one member of the team with access by all members to
information or for accession of information;

(c) all information recorded will give full details of basic data, methodology,
alternative arguments, references and sources;

(d) periodic updating and supplementation and removal of obsolete information
to storage files.

10.4 Components and Sub-Components

The components form the basic elements of the project planning procedures, budgetary control
and documentation. In general they are units which represent a specific activity, operation or
organisation involved in the production of a separate end product or service in the project
programme.

Identifying the components forms the first stage of project planning and in the case of Bura this
stage is strongly related to the different organisations involved in the programme. The
components may then also serve as the basis for preparing the project budget and for funding
requirements.

The sub-components are merely the separate operations or activities involved in each component.

10.5 Formulation or Configuration Elements

This aspect of the system is particularly relevant to planning and budgeting activities. The
formulation categories represent the basic means of production or resources utilised in the
provision of services to the project. The use of a basic system will ensure that standard criteria
and costs are used throughout the planning or budgeting exercise. It will also ensure that all the

data required for economic and financial analysis and budgetary control are produced as a
standard procedure.

The method of working would be by formulation category, for each of which a set of standard
data headings would be developed. For example vehicles might be as follows:
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Dealer price

Delivery costs
Discount

Duty and Taxes
Useful life

Residual value

Annual depreciation
Registration cost
Annual road tax
Annual insurance
Tyres cost (set)

Tyre life

Fuel consumption

Qil consumption
Spare parts

Stock required for spares
Garaging requirements
Operator requirements

These details would be tabulated for all vehicle types required for the project development
programme. Standard operating costs and replacement scheduling details would also be worked
out and applied across the board, or to specific components as required. On this basis an overal
plan of physical requirements or budget of costs can be prepared as necessary.
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CHAPTER 11 ACCOUNTING AND FINANCIAL CONTROL

111 Introduciinn

The accounting p - adures for the project are a vital component of the overall management
system. This is portcularly true since the project, during its construction phase, involves the
expenditure and ¢ 1irol of the funds provided by international financing agencies, while in the
operational phase /1= project management will control its own budget under the NIB.

Details are given i11 _hapter 4 of the organisation required for the accounting sections and in the
chapter dealing with the management information system the need for integration of
documentation sysioms has been emphasised. It will be particularly important for a common
breakdown of coinponents and sub-components to be employed throughout implementation for
all management ar:! accounting purposes.

The proposals macie here are not intended to be comprehensive but to give an outline of basic
requirements whicii can be used for policy decisions in the initial planning stages. Details will
need to be worked out by the senior staff assigned to undertake the financial control and
accounting functions.

1.2 Construction Phase Requirements
The BPCO will be primarily involved in this phase during which the basic needs will be as follows:

(a) Control of all funds received by the NIB for project implementation, mainly
in the form of a grant from the government.

(b) Control of payments to contractors, NYS and other organisations involved in
construction of works or providing services.

(c) Preparation of the required documentation for reimbursement of
expenditure being funded by financing agencies.

During the first years of implementation,whileconstruction and basic development is proceeding,
the NIB will receive annual grants from the Government under the development budget. The
system of accounts used by the BPCO during this period will therefore need to meet the basic
requirements of the Treasury and the financing agencies. Since these are not known in any detail
at this stage it would be inappropriate to make detailed proposals.

Nevertheless, it is possible to give a preliminary outline of the form of accounts required, which
are expected to be along the following lines:

(a) Statement of income and expenditure.
(b) Balance sheet in respect of the assets, and liabilities under the NI1B’s control.
(e) Analysis of transactions for specific works or operations, for example:

Main supply canal

On-farm developments
Wild life conservation works
Village infrastructure
Tenant housing

During construction the main payments will be made to contractors undertaking construction
works or other procurement contracts, such as, supplying vehicles, plant and equipment,




Procedures for the acceptance and certification of payments have already been described in
Section 4.3. However an appropriate system of accounting control will be required by the Project
Co-ordinator’s office to ensure that necessary payments are made and necessary reimbursemen
procedures are carried out and progressed.

Particular attention must be paid to the progress and the analysis of costs of the NYS constructs
works to ensure that adequate progress is being made at acceptable consiruction costs. Prope
and up-to-date records will have to be kept on site for this purpose and rrade available in goot
time to the Project Co-ordinator’s Office each month,

Other payments, which would be made during this phase, will include salaries and allowances of
staff, costs of specialised studies or surveys, and the costs of direct purchases of materials or
services for the project.

In setting up the system the BPCO would be treated as an independent unit within the NIB with
control over its own finances. However there would be close collaboration with the NIE
headquarters division to ensure that a unified overall system is used. The headquarters division
would also be responsible for carrying out stores and internal auditing checks. External auditing
would similarly be arranged through them.

113 Operational Phase Requirements

Once the project becomesoperational a prime concern will be to ensure that the Bura Project
Management Organisation has control of its own budget. Thus a full accounting system would b
required with the following basic objectives:

(a) The system should satisfy all basic financial and stores control functions &
the project level.

(b) Financial analyses and information should be produced as required by the
management.

(c) Accounting information should be produced as required by the NIE
headquarters to fit in with the national system of accounting for NIE
operations.

(d) Information to be produced for monitoring and evaluation purposes by the

NIB and financing agencies.

Primarily however, the preparation and analysis of accounts will be of vital importance for
effective management control of the on-going operations.

The final form of accounting employed will need to be decided by the Project Administrator and
the Senior Accountant in conjunction with the Ministry of Finance and Planning, the Project
Co-ordinator’s Office, and the Project Manager. The following is an outline of the basic aspects ©
be covered by the system:

(a) Statement of income and expenditure.

(b) Balance sheet in respect of the assets and liabilities of the project.
(c) Tenant accounts and transactions.

(d) Analyses of operations carried out and services provided, such as:

Farm input supplies
Mechanisation services
Irrigation water supplies
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(e) A dvances and credit made available and repayments of outstanding balances.

(f) ‘ransactions to outside agencies, for example, the cotton ginnery and
wo-operative societies.
(g) Salaries and wages control for staff employed on the project.
(h) Judgeting for future operations and budgetary control as required by
management.
The project will irwolve the handling of considerable quantities of items such as farm inputs,

building materials, spares and fuel. A comprehensive system of receipts, issues and stock control
will be required for this purpose. This will ensure that not only is financial and physical control
maintained but also that ordering and replenishment of stocks is adequate,

The project will require a comprehensive budgetting system. This should incorporate not only the
needs for forecasting annual requirements but also those of budgetary control to ensure that
continuous updating of initial estimates is carried out.

114 Books of Account and Forms

It is assumed that some form of mechanised accounting will be adopted for at least the
operational phase. The books of account and forms used will need to be designed to fit the
system selected. A comprehensive study will need to be carried out by the senior staff in
collaboration with the NIB headquarters administrative division for this purpose.

It is nevertheless in order to mention at this stage a few basic principles that should be observed:

(a) All payment and receipt documents should be designed to include account
analysis and component coding.

(b) Duplicate copies should be made of all transactions conducted on a
sub-accountancy basis.

(c) The system should incorporate provision for effective checks to be carried
out at the lowest level of operation.

(d) The coding of all transactions should ensure that the analyses and
consolidation processes can be effectively mechanised.




CHAPTER 12 MOM!TORING AND EVALUATION

121 Introduciion

The various agenc - providing funds for the development programme will all require detailed
monitoring of the .2 of their funds and the progress achieved by the components which their
funds have been «:1ended upon. The problems of monitoring and evaluation are therefore
increased in quani.ty and complexity by the wide range of activities and the number of
organisations involvd in the project.

To carry out the monitoring function effectively will require the collaboration of all staff and
agencies engaged i1 the project implementation starting with the construction and progressing
through to the operational phase.

12.2 Monitoring Programme Objectives
In broad terms the «bjectives of the monitoring and evaluation exercise would be as follows:

(a) To assess the technical and physical achievements of the initial development
nrogramme and thereafter the progress of activities involved in its continued
operation and maintenance.

(b) To carry out regular evaluations of financial and economic performance
during the life of the Project.

(c) To assess the extent to which an integrated community is created at Bura
and to evaluate the sociological aspects of the programme as well as its
impact on the rural economy of the surrounding area.

To achieve effectively the above objectives the programme required should include not only base
line studies, to establish the present situation in the area, but also an interpretation of actual
development problems and patterns in terms of future action and adjustments required to the
development programme.

12.3 Area to be Covered by the Monitoring Programme
Details of the areas to be covered and actual requirements are given in the various Annexes
dealing with the various activities. The following is a brief summary of the main areas involved
and their requirements.
(a) Soils
Physical and chemical changes as well as the productivity of all the main soil types
particularly the S, and GU, classes; the requirements would be covered by a sampling
procedure involving two per cent of all tenant holdings.
(b) Forestry
Changes in the riverine ecosystems and the extent of the riverine forests; the

afforestation programme requires recording and assessment of growth and survival
rates, water use data, cost analyses and felling data.
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(c)

(d)

(e)

(f)

(g)

(h)

(i)

Wildlife and Ecology

Both terrestrial and aquatic ecology systems must be considered and will requis
pre-development base-line studies; game numbers, concentration and migratie
patterns; ecto-parasite and other invertebrate populations as well as the occurrence
rodent pests; fish populations including their ecology and migration in the Tana Rie
before and after the offtake structure is built; vegetation compasition and regeneratior
and associated fauna in the riverine and other areas and the occurrence of pesticide ant
chemical residues in drainage waters, vegetation and fauna of the project area.

Tenants

The process of settlement, sociology of tenant life and the communities the proje
will create, will require studies over a period of at least five years. Allied to thes
aspects are the questions of population growth and the impact of the project on te
surrounding rural economy and its associated communities.

Irrigation and Drainage System

Water quantity, quality and silt loads should be recorded for the main supply syster
and branch canals; similarly quantitative records of the drainage system includin
regular measurements of groundwater levels throughout the project area are requiret
Continuous evaluation of irrigation practices in conjunction with agricultus
production at the field level.

Agricultural Production

In conjunction with the soils monitoring work assessment of crop production
objective studies and records covering crop husbandry practices, mechanisation 2

pest control services and the use of inputs and output from the scheme as a whole a
essential.

Training

All aspects of the numbers of people and types of training given under the proje
training programmes should be considered in the relation to their performance in th
development of the project.

Health

Data on disease endemicity in the project communities would be collected by villag
health staff supplemented by specific epidemiological surveys of important diseass
and other aspects such as nutrition, births and deaths. Similarly surveillance of diseas
vectors and animal reservoirs will be required in the project area.

Economic and Financial Aspects

At the farm level incomes and resource use will be assessed and linked to broade
studies of the overall economic performance of the project and returns to the resourcs
employed. The financial aspects studied will cover both the utilisation and flow ¢
funds on the project and the impact of its development on the NIB’s financial situatior
and status.
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124 Data Collection, Documentation and Reporting Systems

The assembly of the required data and statistics will require specific action by the organisations
involved in the project including the following:

(a) “eporting on a regular basis, daily, weekly, monthly and annually, according
‘0 the nature of the activity. As far as possible these reports would follow a
standard presentation of information to facilitate assessment of progress
summarisation and further evaluation.

(b) The development of an integrated management information system covering
all activities involved in the project implementation and operation. The aim
would be to cover all aspects of project formulation, planning budgeting,
current management information and information storage. It would
incorporate a standardised framework for all project formulation and
documentation following on from the Project Planning Report (PPR).

(c) ~reparation of regular financial statements and analyses for each fiscal year
and at intervals within the year by the NIB, NYS, Forestry Department,
Wildlife Department, Ministry of Health, Ministry of Works and any other
organisations or Ministries responsible for expenditure of funds in the
Project Area. The format and detail of the statements and the analyses
required will be determined by the Project Co-ordinator and his staff in
consultation with the organisation involved,

125 Organisation Requirement

Effective carrying out of monitoring and evaluation activities will require careful formulation of
procedures for reporting and documentation, and designation of responsibility for interpretation
of information assembled. Responsibility for this should lie with the NIB with the BPCO being
given the job of setting up the necessary framework and co-ordinating its operation.

The staff involved in monitoring will include engineers, agriculturalists and sociologists, with one
individual, the Agricultural Economist, being assigned overall responsibility for the programme
under the Bura Project Co-ordinator.

Considerable liaison and co-ordination with the Ministries and organisations involved would be
necessary and close working arrangements would be established with the Project Management at
Bura. It is also envisaged that organisations such as Nairobi University should be associated
with the programme, particularly with regard to the interpretation of data collected.

126 Specific Studies Required

A number of specific studies are needed to establish base line data against which later
measurements can be compared, or in continuing studies of various aspects of the project. The
more important are as follows:

(a) Kenya Soil Survey: Soils analysis and monitoring of changes.

(b) Research Division of the Wildlife Service and the Kenya Rangeland
Ecological Monitoring Unit: Wildlife and livestock counts and monitoring of
vegetation changes.

(c) University of Nairobi: Sociological studies and surveys of the rural economy

of Tana River District.
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(d)

(e)
(f)

British Government (Ministry of Overseas Development): Health surveys ant
evaluation of data collected via health centres as weli as surveillance of the
village health programme generally and conditions ir: the surrounding are
National Agricultural Laboratories: Pesticide residue r:onitoring.

National Environment Secretariat: Biology and ecolc:y of the section of the
Tana River affected by the project.
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APPENDIX B
STAFF JOB DESCRIPTIONS

~The descriptions which follow cover the most important posts required for the NIB organisation.
SSome of the minor posts are not covered because the role of these staff, and their responsibilities,
are considered to be reasonably clear from the description given in the body of the report.

B.1 Post: Project Coordinator

Qlualifications:

Graduate with wide experience of agricultural development and administration. Working
knowledge of settlement schemes and appropriate organisations for their operation would be
<desirable.

Job description:

He would be responsible for directing the Bura Project Coordination office under the NIB
General Manager. His duties would deal with all aspects concerning the construction phase of the
project and the development of a viable multi-discipline approach. To achieve this the following
aspects will be his particular concern:

(a) The establishment of a clear policy framework for the project covering both
NIB and other agencies.

(b) Organisation of the BPCO to ensure that the functions, responsibilities and
working procedures of the multi-discipline team are fully understood so that
an integrated team will be established.

(c) Establish working contacts with all the ministries involved in the project and
help establish the operation of the Steering Committee on the basis which
will best serve the needs of the development programme.

(d) Oversee the tenant selection process including all publicity, the setting up of
district committees and the organisation required to carry out final vetting
by the NIB.

(e) Reporting on the progress of the project and the preparation of appropriate
publicity.

() Overall monitoring and evaluation of achievements and completed work.

B.2 Post: Deputy Project Coordinator
Qualifications:

Graduate in civil engineering or equivalent with wide experience in the integrated development of
irrigated agricultural projects, including planning, construction and operation aspects.

Job description
He would be the Consultant’s Resident Representative in Kenya and would be responsible to the
Project Coordinator for the planning, co-ordination and implementation of the project. His duties
would include:

(a) Planning and co-ordination of the inputs required for engineering works,




agriculture, housing and settlement, education, welfare, security, health ant

nutrition and ensuring that they are provided timeousiy to meet the needs of
the Project.

ﬁ (b) Procurement of all the facilities required such as enaineering works, on-farm
| works, housing and buildings for NIB and other Minisiries and organisations,
vehicles and equipment, whether by ICB, LCB or NV'5.

I (c) Planning and co-ordinating the supply of farm inputs such as seeds, fertilizes
i and chemicals,

' (d) Planning, arranging and co-ordinating training prograinmes.

(e) Planning and arranging for settlement of tenants and co-ordinating

settlement with construction.

i (f) Planning and taking steps to ensure harmonious integration of the indigenous
{, population with the Project.

() Co-ordination of the various research projects and base line surveys necessary
for monitoring and evaluation.

(h) Monitoring and evaluation of farm economics, advising on farmers
i repayment capacity and method of levying water and land charges.

(i) Arranging for studies and reports as may be necessary on such items &
agricultural machinery requirements, crop processing and marketing
i development, soil changes and groundwater movement, etc.

(i) Procurement of services required to undertake duties not detailed elsewhere
or on abnormal aspects of the development programme.

' (k) Planning and financial control of the funds required for the Project
including detailed estimates, annual budgets and cash flow statements
disbursement procedures under Bank and other credit agreements.

(1 Monitoring progress of development and preparation of reports according o
the reporting procedures of Government, Bank and other co-financers.

(m) Supervising the preparation of the feasibility study for the development of
the land on the east bank of the Lower Tana River.

B.3 Post: Engineer — Planning

Qualification:

Graduate in civil engineering or equivalent with wide experience of general co-ordination
planning, progress and control of projects.

Job description:

He would be responsible to the Deputy Project Coordinator for all planning and co-ordination of
the inputs required for the completion of the project, His particular duties would inciude:

(a) Ensuring the timely provision of engineering works, housing and buildings
infrastructural works, utility services and the cotton ginnery.




(b) Manitoring progress of development and preparation of reports according to
tha reporting procedures of Government and the co-financers.

(c) i ~is0n with Financial Controller and the Chief Resident Engineer to ensure
'+ monthly payments for contractors are promptly andproperly processed,
=1 and reimbursement procedures followed.

(d) ¢ ordination of various research projects and base line surveys necessary for
monitoring and evaluation.
B.4 Post: Engineer - ":scurement
Qualifications:

Graduate in civil enqiisering or equivalent, with experience and knowledge of procurement
procedures.

Job description:
He would assist with “ontractural arrangements for the procurement of works and goods, liaise

with site and adminis:ative aspects, and advise and assist in the withdrawal procedures under the
various credit and loan agreements, His duties would include:

(a) |iaison withthe project consultants on tendering, analysis of tenders, and the
award of contracts for construction of the works and the procurement of
oods, such as vehicles, plant, machinery and equipment.

@

(b) Arranging for the inspection and delivery of goods to NIB for the operation
of the project.

(c) Dealing with any matters arising from defects damage or loss of goods.

(d) The processing of procurement payment certificates, and other contractual

matters and inspection.

(e) Liaising with the Financial Controller to ensure that payments and
reimbursements are made in accordance with government and co-financers’
requirements.

B.5 Post: Agricultural Economist — Planning
Qualifications:

Graduate in agricultural economics or equivalent, with experience and knowledge of the
economics relevant to agricultural projects.

Job description:

He would assist with all aspects of the final detailed planning of the project and the
relevant economic considerations. His duties would cover the following aspects:

(a) Updating or revision of the final development plans for the project,
particularly the cropping programme and farm budgets to take account of
improved or changed technology.

(b) The co-ordination of requirements and organisation for monitoring and
related base line studies. He would be specifically responsible for setting up
the monitoring programme for the assessment of tenant farming
performance.




(c)

Evaluation of the Hola Pilot Scheme and other projects in Kenya with regard
to aspects relevant to the Lower Tana development unid irrigation generally.

B.6 Post: Sociologist Specialist

Qualifications:

Graduate sociologist with broad experience in all aspects of settlement projacts.

Job description:

He would be responsible for finalising the detailed planning of settlemerit proposals and liaise
with the government organisations involved. His duties would include:

(a)

(b)

(c)

(d)

aspects:

(a)

(b)

(c)

Qualifications:

Job description:

The sociological factors of tenant selection and the process of settlement. He
would assist in determining the allocation of tenant quotas to districts anc
would investigate the possibility of applying aptitude tests in the selection
process. He would collaborate closely with the Settlement Staff in the
organisation of the settlement process aiming to minimise the disorientation
of tenants’ lives and easing the problems encountered on arrival on the
project.

The rural economy of the surrounding area and its communities. This aspect
would cover not only base line studies of the communities but also how the
project is likely to affect them and how compensation would best be
organised for any losses suffered as a result of the project construction.

The sociology of tenant life on the project would be studied particularly
with a view to establishing working arrangements between scheme
management and tenants. He would also collaborate in ensuring that socia
services on the project are related to tenants’ needs.

He would work closely with the Institute of Development Studies.

B.7 Post: Training Specialist

Graduate agriculturalist with wide experience of the organisation and operation of all types of
agricultural training and extension programmes.

He would be required to establish the training requirements of the NIB organisations generaily
and the specific needs of the Bura project in particular. His duties would cover the following

The formulation of an overall training policy for the NIB and priorities for
action on Bura requirements.

Planning and organisation of the programme for training the junior and
senior staff required for the project. For this purpose the capacity of various
institutions in Kenya would need to be assessed and suitable curriculs
discussed with them.

Suitable candidates will be selected for sponsorship at training institutions o
training at Hola/Bura for the Bura project programme.



(d) Serting up the organisation required and supervision of the training courses
for lunior staff at the Hola/Bura training centre.

(e) T preparation of training manuals for all grades of staff in the Bura
misagement organisation.

B.8 Post: Financial C: /. roller/Administrator

Qualifications:

Degree in commercial iministration or equivalent, with wide experience of the financial and
procurement aspects < project administration.

Job description:

He would be responsiiis, under the Co-ordinator, for the control of all funds allocated to the
NIB for the Bura proje-t and the administration of the BPCO. His duties would include:

(a) Setting up an appropriate accounting and financial control system to fit in
with the requirements of the organisations providing funds for the project
and the government system.

(b) Assisting with the procurement of various items, particularly those which are
dealt with under local procedures.

(c) Organisation of the BPCO office administration procedures and dealing with
its day-to-day operation and management requirements.

B.9 Post: Bura Project Manager

Qualifications:

Degree in Agriculture or equivalent, with wide experience and proven capability for management
of projects involving irrigation and settlement. A working knowledge of all aspects of planning,
training and financial control would be essential.

Job description:

He would be in overall control of the project under the NIB General Manager.

Initially he would assist the BPCO with final detailed planning and would organise in the
selection of staff for training or orientation.

Once the construction phase was completed he would have overall responsibility for the
operation of the project and for setting up and directing the management organisation required
to run it. He would be concerned with all technical, administrative and financial aspects and
would direct the work of specialist staff engaged to undertake the work, including the following:

(a) Planning and budgetting.

(b) Procurement of inputs, supplies and services.

(c) Staff appointments, discipline and training.

(d) Liaison and co-ordination with all other agencies providing supporting

services to the project.

(e) Tenants’ settlement, community development and performance of farming
operators.




(f) Reporting, monitoring and evaluation systems required to assess the
performance of the project.

(g) Project security.
(h) Liaison with agencies involved carrying out operations which are dig‘ec’glv ;
involved in the project operation, for instance in connection with wildlif
and forestry activities.
He would be directly assisted by the heads of divisions in carrying out these duties.
B.10 Post: Deputy Project Manager

Qualification:

Degree in Agriculture or equivalent, with appropriate experience of project development anc
administration.

Job description:

:
E
He would assist the Project Manager with the overall direction of the project operation. Iqitiall_\_ E
during the construction phase he would act as site co-ordinator to ensure that close liaison i |

maintained with supporting agencies. Once the project became operational he would have specua !
responsibility for all matters concerning the tenants including the following: i

(a) Reception and orientation to the project.

(b) Training in farming practices.
|

(c) Development of tenant community organisations such-as village committess, |

and co-operatives.
(d) Tenancy arrangements and discipline.

During the period when tenants and their families are arriving on the project he would be assisted
by the settlement officer seconded to the NIB from the Ministry of Lands and Settlement.

B.11 Post: Agricultural Economist — Management

Qualifications:

Graduate agricultural economist or agriculturalist with post graduate training. Experience of farm
management and production economics essential.

Job description:

He would be responsible, under the Bura Project Manager, for carrying out detailed studies of the
main production activities of the project. These would include:

(a) Assessment of efficiency of enterprises and services undertaken or provided
by the project.

(b) Evaluation of the tenants economic performance.

(c) Interpretation of research results and findings.



B.12 Post: Agricultural Production Manager
Qualifications:

Degree in Agriculture or equivalent with wide experience of managing field operations of
irrigation projects.

Job description:

He would be responsible under the Project Manager, for all aspects of agricultural production on
the project and would direct the work of the agricultural staff concerned. His duties would
include:

(a) Planning and direction of crop production operations such as land
preparation, distribution and use of form inputs and land levelling.

(b) Planning and direction of crop production operations particularly cotton
spraying and disease control measures, but also insect and disease control on
other crops.

(c) Planning and direction of research activities particularly with regard to the
content of the programme, monitoring of progress and application of
findings and results,

(d) Checking on performance of the crop production operations including
surveys and measurements for monitoring and evaluation purposes and
reporting on these,

He would be assisted by an Assistant Production Manager who would be particularly concerned
with tenant crop production and husbandry.

B.13 Post: Crop Protection Officer

Qualifications:

Degree in Agriculture with specialisation in Entomology. Experience of cotton pests and control
systems for large scale operations would be necessary as would a knowledge of pests and diseases
of other crops grown. A working knowledge of weeds and their control measures would be
desirable.

Job description:

He would be responsible for all aspects of the crop protection programme which would deal with
pests, diseases and weed control on the project. This will involve assessing the incidence and

control measures required.

He would direct the work undertaken by the staff of the Crop Protection Section and organise
training programmes for staff and tenants.

He would assist with the work of the pesticide monitoring programme to be undertaken by the
National Agricultural Laboratories.

He would have a staff consisting of two Assistant Crop Protection Officers and Pest Control
Assistants and guards.




B.14 Post: Field Officer

Qualifications:

Agricultural graduate with appropriate experience of operational projects i::sluding irrigation.
Job description: .

He would be responsible for all agricultural operations carried out in an urea or block of abou
500 hectares including:

(a) Land preparation by the project mechanisation pool.

(b) Irrigation practices and performance.

(c) Crop husbandry by tenants.

(d) Collection and preparation of crops for market and storage by tenants.

He would prepare overall plans of operation and work programmes required. Progress would be
reported on and basic records kept covering all aspects of operations perfocrmed and production
levels achieved in the block.

The work of all junior crop production staff in the area would be directed and supervised anc
training programmes carried out as necessary. The staff involved would be as follows:

1 or 2 Head Field Assistants
6 to 8 Field Assistants
6 Water guards

B.15 Post: Head Field Assistant

Qualifications:

F.A. basic qualification with demonstrated capability of performance of duties and handling o
staff and tenants,

Job description:
Head Field Assistants would be responsible for supervising the work of 4 to 6 Field Assistants

They would provide a link between Field Officers and Field Assistants particularly in respect of
the following:

(a) Co-ordinating land preparation operations.

(b) Checking on specific problems such as inadequate irrigation, pest outbreaks
etc.

(c) Reporting on shortfalls or delays in the programme.

They would supervise and directly assist in the in-service training programme of Trainee Fiels
Assistants.



B.16 Post: Field Assistant

Qualifications:

Agricultural certificate - 2quivalent with pre-service training in irrigation.
Job description:

Field Assistants woulu be responsible for supervising and guiding the day-to-day farming
operations carried out !,/ about 110 tenants, including:

(a) Land preparation (manual).

(b) Planting and subsequent crop husbandry.

(c) Irrigation practices.

(d) Harvesting and preparation of crops for market or storage.
(e) Crop storage for subsistence.

Tenant training and deronstration covering simple basic farming techniques would be carried
out.

Basic records would be kept of agricultural operations carried out and measurements made to
assess crop yields and other performance parameters required for monitoring.

B.17 Post: Mechanisation Supervisor

Qualifications:

Appropriate trade qualification with wide experience of agricultural machinery operation.
Job description:

He would be responsible for organising the agricultural machinery pool and supervising the actual
carrying out of all mechanised operations on the project.

He would direct the work of the rnechgnisation foremen and driver and would ensure that they
are trained to carry out their respective jobs. Specific aspects which his duties would cover are:

(a) Land preparation operations, land levelling and transport of inputs and
produce.
(b) All records and documentation relating to the operation of the agricultural

equipment, checks on efficiency and specifications of work carried out.
He would be assisted by an Assistant Mechanisation Supervisor and four Mechanisation Foremen.
B.18 Post: Project Engineer
Qualifications:

Engineering degree with wide experience of operating irrigation systems and the maintenance of
plant and equipment.




Job description:

He would be in charge of the engineering division at project level and would be responsible to
Project Manager for its performance.

The activities which he would cover include the following:

(a) The regulation and supply of water for crop production, domestic a
drinking pools requirements.

(b) Maintenance of all the project works and roads, including canals, distributic
systems and on-farm works.

(c) Maintenance of all N1B buildings and facilities together with any which otfe
organisations delegate to the NIB.

(d) Operation of the project workshops for the maintenance of vehicles, fr
machinery, plant and equipment.

(e) Reporting on performance and operation of all project engineering works.
In connection with the above the engineer will be required to plan and organise the over
requirements of the work programme and staff involved; prepare designs for new and remedi

works required; co-ordinate joint working programmes with other organisations; and carry &
training programmes required for staff.

The Assistant Project Engineer would assist him in carrying out the above duties.
B.19 Post: Irrigation Maintenance Engineer
Qualifications:

Engineering degree and appropriate experience of irrigation system operation and maintenat

Job description:

He would be responsible under the Project Engineer, for all aspects of project works operat’
and maintenance and road maintenance. His duties would involve the following:

(a) Operation of the temporary pumping plant.

(b) Operation and maintenance of the irrigation and drainage system from!
river off-take structure to irrigation unit distribution.

(c) Control of the operation of all NIB heavy maintenance plant.

(d) Control of all staff employed in the section.

All records of water use, plant use and operation and reporting on performance would be’
responsibility. He would also train junior staff in the performance of their duties.

B.20 Post: Irrigation Foreman
Qualifications:

Appropriate trade qualification or agricultural certificate with proven capability for operatiof
irrigation system.



Job description:

He would be responsiblo. under the Irrigation Maintenance Engineer, for supervision of the
control of staff and plani =ngaged in the maintenance of the irrigation supply system.

B.21 Post: Senior Water « .1.ard

Qualifications:

Promotion on the basis o/ proven capability at water guard level.
Job description:

Responsible for supervisiiiy the work of 10 to 12 water guards in an irrigation block, including
the following:

(a) Oporation of canal and unit gates and nightstorage reservoirs.

(b) Reparting on operational problems and checking the condition of the supply
systein and secondary distribution network.

(c) Training water guards in the performance of their duties.

(d) Keeping records of the irrigation operations for the block.

B.22 Post: Water Guard

Qualifications:

Primary school leaving (grade six) plus appropriate in-service training.
Job description:

Responsible for the control of water at the irrigation unit level including:

(a) Supplying water to tenants.

(b) Operation of the drainage system.

(c) Assisting Field Assistants to supervise tenant irrigation operations.
(d) Checking the condition of the minor works and distribution system.
(e) Checking on field levelling.

B.23 Post: Workshop Engineer/Supervisor
Qualifications:

Mechanical engineering degree or higher trade qualification with wide experience of operating
large workshops for the maintenance of vehicles, agricultural machinery and heavy plant.

Job description:

He would be responsible under the Project Engineer for the control and supervision of the project
workshops (main and mobile units). His duties would include the following:

(a) Planning the overall programme required to cater for the maintenance and
repair of all NIB vehicles, agricultural machinery and heavy plant.

T e




B.26 Post: Building Foreman

Qualifications:

Building trade qualification and proven capability for carrying out buildirs works of all kinds.
Job description:

He would be responsible, under the Building Supervisor, for the direct supervision of artisans
employed on maintenance work.

During the initial construction phase he would be responsible for supeivising the tenant house
and building construction programme.

B.27 Post: Project Administrator/Accountant
Qualifications:

Appropriate qualification in business administration and/or accounting with wide experience of
project administration and financial control.

Job description:

He would be responsible under the Project Manager for all aspects of the day-to-day
administration of the project including the following:

(a) Financial control and accounting requirements of the project.

(b) Stores and supplies procurement and distribution.

(c) Staff records, discipline and welfare.

(d) Staff training programmes.

(e) Office administration, documentation systems and control of staff vehicles.
(f) Industrial relations affecting NIB employees.

He would have a comprehensive staff under him comprising Accountants, Storemen, Personne!
Officer, Training Officer and an Assistant Administrator.

B.28 Post: Training Officer
Qualifications:

Agricultural graduate with post-graduate training in extension and teaching. Experience of
agricultural training.

Job description:

He would be responsible for organising training programmes for all project staff and tenants
preparation of audio-visual materials for use in extension programmes.

He would be responsible for running the training centre at Bura which would provide facilities to
all organisations operating in the area.

He would organise the training programme for all staff of Assistant grade being conducted on the
project.



(b) Control of the workshop operation and all staff involved.

(c) Specializaii stores control.

(d) Keepir 1opropriate records of all vehicles, machines and plant for costing
and pei ormance assessment purposes,

(e) Training workshop staff.

The Assistant Workshop Eriineer would assist him in carrying out his duties.
B.24 Post: Workshop Forerian
Qualifications:

Trade qualification with pioven capability for mechanical workshop supervision and knowledge
of repair and maintenance wnrk.

Job description:

There would be two jobs involved:

Foreman 1: Supervision of the main central w- rkshops operation, and staff employed in them.
Foreman 2: Supervision of the mobile workshops and all staff employed on them.

The men would be required to maintain strict control and ensure that all work was carried out to
the required standard.

B.25 Post: Building Supervisor

Qualifications:

Trade qualification and wide experience of building construction and maintenance.

Job description:

He would be responsible, under the Project Engineer, for all aspects of building maintenance, and
:::vnsltvr:f:tion after the main contracts have been completed in the project area. His duties would

(a) Control and supervision of all building maintenance staff.

(b) Inspection and checking on all buildings for assessment of maintenance and
repair work requirements.

(c) Design of new buildings and extensions and supervision of construction.
(d) Control of all plant and equipment required for maintenance work.

He would liaise with the central project stores on ordering of materials and supplies required for
the building section.




Number

1

30

/ ENDIXC

DOCUMENTATI..v SYSTEM COMPONENT
AND SUB—-COMPONENTS

Components Detail

Agricultural Operation

Education

Health

Administration

Social Services

Tenants

Cropping Pattern

Livestock

Forestry

Number

Y

AN =

Sub-Components Detail

Management

Agricultural Section
Accounting Section
Irrigation Supply Section
Maintenance Irrigation System
Maintenance Roads
Maintenance Buildings

Pest Control Section
Vermin Control Section
Agricultural Mechanisation
Workshops

Research Station

Pool: drivers, clerks, labour

Primary School
Secondary School

Predevelopment Control
Village Unit/Dispensary
Health Sub-centre
Health Centre

Hospital

District Administration
Local Administration
Police

Local Council

Village Creches/day-care centres
Village Polytechnic
Community Centres

Community Development Organisation

Selection Programme

Transport, Reception and Induction

Training

Cotton
Maize/Cowpeas
Groundnuts
Garden

Meat Production
Milk Production
Research

Firewood supply
Charcoal
Kerosene supply
Research



10 NIB Headquarters

13 Training

14 Implementation

60 Road Works

50 Riverworks

51 Supply Canal

52 Primary Irrigation system
(Main canal)

53 Secondary irrigation
and drainage system

54 Tertiary irrigation and
drainage system

NOTE: The above breakdown differs in a few instances from that produced by the Bura Offi
of the NIB. Further revision will be required before it can effectively be used

documentation purposes.

~ oo

WM -

o

Recreationa' forest
Gazetting ari| protection of
riverine forest
Pole supply

NIB Board

Technical Division
Administrative Division
BPCO

Training

Implementation Programme
Roads to Viliages

Nanigi Road

Garsen — Garissa road

Weir

Offtake

Bridge

Embankments
Overflow/spillway flood plain

Structures, Earthworks (with

further breakdown into elements
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SUMMARY

The annexe details 1/ =stimated costs of the components of the project, and describes the basis
for their calculation. “ajor factors influencing the estimates are discussed, and examples of
typical unit costs are ven,

Appendices are inclu ~d in the annexe with tables setting out details of the capital and recurrent
costs of the compunents of the project. Budgets are included detailing the year-by-year
expenditure on capii=/ and recurrent cost items during the implementation period, which ends
with the financial ye:r 1982-83.

The total estimated ' ject cost is K Sh 936 million (US$112.1 million), comprising a base cost of
K Sh 660 million (1153 78.9 million), physical contingencies of K Sh 86.4 million(US$ 10.3
million), and price cuiitingencies of K Sh 189.7 million (US$ 22.9 million).

The costs are general!, similar to those included in the IBRD/IDA financing plan, except that an
additional year’s cos: of operating the project has been included to provide in the budget for
completion of settlermant during the second half instead of the first half of 1882, and provision
has been made for sme items previously not included. All the additional costs involved are a
charge on the Government of Kenya and do not affect the financing plan.




CHAPTER 1 INTRODUCTION

1.1 Introduction and Terms of Reference

The terms of reference for the Project Planning Report require a financial and an economic
analysis to be made and updated cost estimates to be prepared for all project components, based
upon previous designs.

The requirements include the preparation of cost estimates for the following items:-

(a) Project irrigation works;

(b) housing and buildings for all components of the project, and infrastructure
works, including treated domestic water supplies, electricity and drainage;

(c) local administration costs, post and telegraph services, police, health and
social services;

(d) agricultural inputs, wildlife and forestry costs, and project management.

These cost estimates are described in this annexe, which effectively brings together costs of each
discipline discussed in detail in the various specialist annexes.

The method of presentation and the general assumptions made are explained, together with the
methods of determining the construction costs of work carried out by contractors and by the
National Youth Service (NYS). The basis of estimates for buildings, infrastructure works and
other components is detailed, and information is given on salaries and other recurrent cost items.

The total project capital and recurrent costs and the programme of expenditure are discussed and
summary tables are included showing all project costs.

1.2 Presentation of Estimates

The estimates are presented in a form similar to that used in the International Bank for
Reconstruction and Development (IBRD) appraisal reports, for ease of reference and comparison.
The components have been grouped together with inclusion in construction or procurement
contracts in the simplest manner,

This has required some change from the layout adopted in the appraisal reports. For example,
public health buildings and housing have been included in the capital cost summary tables under
the section entitled buildings, and not under public health, although they are included in the
public health budget. Major construction works comprise all the river diversion works, canals,
irrigation network and on-farm development works, and minor construction works comprise the
wildlife conservation works and roads and airfields.

The basis for the staffing, provision of buildings and vehicles and other requirements, are
described in considerable detail in the various specialist annexes. Budgets are included in each of
the annexes but for completeness all budgets are included in Appendix B of this annexe. These
budgets give the programme of capital expenditure year-by-year during the implementation
period, and the recurrent costs, including salaries, vehicle running, expendable materials, and
other maintenance costs.

1.3 Implementation Period and Contingencies

The implementation period is assumed to run from October 1977 to the end of the financial year
1982-83, and all costs are shown at January 1977 prices.

Physical contingencies have been allowed at different rates for different classes of work according




to an assessment of the comprehesiveness of the estimating material. Thus contingencies on such
items as plant and equipment are less than for village housing. The difforent rates are as follows:

(a) 15 per cent on major and minor project works, infrastructure works and the
cotton ginnery;

(b) 20 per cent on tenant housing and other village construction, such as schools
and multi-purpose halls, and forestry;

(e) 10 per cent on items of plant, equipment and vehic!es and salaries.
The price contingencies have been calculated on the following rates of inflation, the base costs

items being distributed in accordance with the project programme in the |mplementation
Annexe:

Construction Salaries, Equipment
and Building (%) and Operating Costs(%)
1977-1979 9 7.5
1980 onwards 8 7.0

These rates are those used by the IBRD in their appraisal reports.

All calculations have been based on a rate of exchange of 8.35 Kenya Shillings equivalent to US
$1.00, the exchange rate used in the IBRD appraisal report of May 1977.

The cost estimates include all local taxes and import duties.

1.4 Budgetted Expenditure Tables

The project base capital costs are at January 1977 prices. Budgets have been prepared showing
the project base cost expenditure year-by-year through the implementation period for each
government agency, based on the implementation programme. The tables are given in the
specialist annexes and are included together in Appendix B of this annexe for completeness.

These tables have also been used to determine price contingencies by using the inflation factors
described in Section 1.3 to calculate multiplying factors for inflation each year. The factors have
been applied to the programmed base cost expenditure in each year to determine the inflated
base cost. The price contingency has been calculated by subtracting the base cost expenditure for
the year from the inflated base cost.

1.5 Financial and Economic Analysis

Financial and economic analyses have been carried out based on the total capital and recurrent
project costs included in this annexe and are fully detailed in the Economic and Financia
Analyses Annexe.



CHAPTER 2 BASIS OF COSTS ESTIMATES

CAPITAL COSTS
2.1 Engineering ' orks Quantities

In accordance with ¢ terms of reference, the quantities on which the engineering costs
estimates have been !.:ed have been calculated from the drawings accompanying the ILACO
feasibility study repc:: and from the more detailed draft irrigation layouts received during the
course of preparing t' - report.

With the exception v2n below, no account has been taken of any modifications of these
drawings which may b= required as a result of the Design Review Report.

Because the information available from the drawings is in some cases limited, the calculated
quantities have been ~ompared with those used in the ILACO feasibility study report and the
IBRD appraisal reporis. The following practices have been adopted as a result of these
comparisons:-

(a) Tha quantities in the previous reports have been adopted where calculated
quantities have been in close agreement with the quantities given in the
previous reports.

(b) Tha previous quantities have also been adopted where in one or two cases
quantities have been currently calculated which are very much less than
those given in previous reports and there has been no obvious explanation of
the discrepancy.

(c) The currently calculated quantities have been adopted-where they are greater
than those given in previous reports and are clearly correct.

It should be noted that in accordance with the terms of reference for the Project Planning
Report, the estimates in this report should be based upon the original ILACO design for the river
works. The design has been discussed in the Design Review Report, which recommends that to
serve more effectively both the proposed west bank and east bank development, a new design be
considered.

This new design is estimated to cost no more, perhaps less, than the proposed original, but
because the | LACO Feasibility Report costs did not include all headworks costs, notably those
for works to deliver irrigation water to the east bank, there is an additional amount of about K
Sh 25 million(US $3.0 million) over and above the ILACO costs, which has been allowed for in
this annexe. This represents just under three per cent of the total project costs including physical
and price contingencies, and may be absorbed by the contingency items.

2.2 Rates for Contractors’ Work

It has been assumed that the construction of the headworks, the main canal, irrigation network
and on-farm development works together with the structures on the supply canal, will be carried
out by experienced contractors following international competitive bidding.

Estimates for these components of the project works have been obtained by applying unit rates
to the calculated quantities. Lump sum items have been included where appropriate, for example,
for gates and for camp facilities.

The unit rates used in the estimate were determined after calculation of unit rates by three
different methods, described below.




The first method used was to build up rates by costing the basic elements of labour, plant and
materials for the different operations required to construct the works, using local rates of pay,
plant operation, materials costs, and rates of construction. Additional »lements for contractors
head office overheads and profit, together with any other on-costs, ware added to arrive at an
overall composite rate for the work item.

The second method established rates based on current contract rates in various parts of Kenya
These rates were then extended to allow for the conditions for constition at Bura relative to
the original contract location. The current contract rates used were obtained from the Ministry of
Works, contractors and consultants operating in Kenya.

The third method of calculation used was to extend recent internationa! iender rates obtained for
similar work with similar terrain and infrastructure in other countries io the situation at Bura
This method was used only as a check on the first two methods, because it is difficult to relate
risks and taxation elements of cost between countries.

The unit rates calculated by the three methods were compared and un appropriate unit rat
selected for use in the estimates. The rates include for overseas head office costs and profits,
insurances, transport and other preliminary items where no specific provision has been made
elsewhere in the estimates. Typical unit rates for contractors’ work are given in Table 2.1.

Table 2.1 - Typical Rates for Contractors’ Work
used in Cost Estimates (K Sh)

Item Unit Unit Rate
Clearing forest at headworks site hectare 12 500
Excavation for foundations cubic metre 25
Concrete for structures cubic metre 2100
Riverbank protection square metre 160
Grass cover of embankments hectare 59 500
Excavation and compacted fill

(for embankments) cubic metre 30
Clearing bush for canal construction hectare 2 450
Excavation and compacted fill (for canals) cubic metre 22
General excavation cubic metre 21
Stone pitching, dry and in concrete square metre 480
Excavation and compacted fill (minor canals) cubic metre 17
Excavation for minor structures cubic metre 15
Stone pitching for minor structures square metre 400

Note: Rates based on January 1977 prices and include for contractors’ overheads and profit

2.3 Rates for National Youth Service Work

The National Youth Service (NYS) has been assumed to be responsible for the supply cand
earthworks, the Garsen-Garissa road upgrading and the Nanigi access road, together with the
airstrips and assistance in village development.

Unit rates for NYS work have been calculated for the earthworks based on the NYS hire charge
rates schedule effective from 1st July 1976, with the additional of fuel costs and supervisory and
operating staff salaries and allowances. Fuel has been allowed for at a price per litre of K Sh 1.95
for diesel and K Sh 2.72 for super petrol, FOB Hola. Rates of construction for the calculation of
unit rates have been estimated from NYS records and observation of NYS in the field.



The cost estimates for NYS work on the roads and airfields components have been presented as

lump sums for each co
machine hours requi:
NYS supervisory co: :
quantities, because !

determined by obse: .

stockpiling supplies

housing, discussed in

NYS procedures for -
essential to ensure an

mponent. These lump sums have been calculated from the total number of

1 to complete the works, with the addition of materials, transport and

This is a more reliable method than applying unit rates to calculated
. rate of completion of a length of road by a plant spread has been
tion in the field on the Garsen-Garissa road. The costs of NYS work in

~* building materials at the villages are included in the estimates for village
w2 Housing and Building Annexe.

= procurement of some spare parts are at present slow and inflexible. It is

lequate supply of spare parts if proper progress is to be maintained on the

works. It is recomm:{ed that a supply of spares be obtained before the work starts, adequate
for the full working ”-e of all NYS plant allocated to the Bura project, and that the current
procurement procec: = for spare parts be simplified to ensure there are no delays to plant
operation.

24 Building Caristruction

Existing Ministry of ‘Works housing designs require extensive modification or redesign to be
acceptable climatically and in cost terms at Bura. New and revised designs may be required for
housing to be occupi= by the staff of the National Irrigation Board and Government agencies at
the project. The Hou:ing and Building Annexe describes seven house types which were assumed
for the purpose of estimating the housing costs for the project. The allocation of houses by grade
assumed in the estimates is shown in Table C.1 at the end of this annexe.

Costs estimates have been based on existing building construction costs in Kenya, taken from
typical building contracts and extended to allow for the additional transport and other costs
necessary at Bura.

Tenant housing costs have been calculated on the basis of tenants constructing their own houses
under supervision from NIB personnel. Labour costs for supervision have been included together
with the costs of a subsistence labour allowance for tenants. The construction of village schools
and multi-purpose halls has also been assumed to be done by tenant labour.

All other buildings have been costed on the basis of construction under contract by contractors
with supervision by either NIB personnel or the project consultants as appropriate. Procurement
of these contracts generally will be by standard IBRD procedures incorporating a preference
margin for local contractors. Procurement is described in the Implementation Annexe.

The estimated costs of standard types of buildings are summarised on Table 2.2 below.

Table 2.2 - Unit Cost Rates for Typical Building Types

Unit Cost (K Sh)

Staff house type A 310 000
Staff house type B 200 000
Staff house type C 165 000
Staff house type D 110 000
Staff house type E 58 000
Staff house type F 14 000
Tenant house (figure used in IBRD appraisal report,

actual cost will vary with type selected) 4 000
Health Centre 1 350 000
Health Sub-centre 160 000
Post Office 600 000
Office building (typical cost/m? depending on flttmgs, etc.) 1200 - 1 500
Special workshops (steel framed, typical cost/m?) 950
Storage buildings and workshops (typical cost/m?) 750




Details of the building requirements for each component of the waorls, NIB, Administration,
Public Health, etc., are given in the specialist annexes, and the overall hhousing requirements for
the project are summarised in Table C.1.

The estimates for public health buildings are based on current Ministry of Health construction
cost records and the costs of offices, workshops and other buildings are 2ither taken from current
costs records of similar construction in Kenya, or else developed ucing basic cost data for
materials, labour and plant components.

25 Vehicle Procurement

Details of the vehicle requirements for each component of the project ar2 given in each specialist
annexe and are summarised in Table C.2 of Appendix C.

Estimated vehicle ccosts are based on list prices current in Kenya in January 1977 obtained from
a range of vehicle suppliers. All prices are quoted CIF Nairobi or Bura as appropriate. Prics
include all taxes and duties appropriate to the vehicle under current legislation, with a deduction
for suppliers’ discounts. All prices have been rounded to the nearest 1 000 K Sh, Typical detait
of vehicles costs are shown in Table 2.3.

Procurement will be generally by competitive bidding and it is possible that some reduction in
cost may result from this procedure.

Allowance for the capital costs of building up a spares supply has been made by allocating &
additional item amounting to 20 per cent of costs of the vehicles for this purpose.

Table 2.3 - Typical Vehicle Costs used in Estimates (1 000 K Sh)

Item Local Unit Price Taxes and Dealers Net Totzl
exclusive of Taxes Duties Discount Cost
Saloon cars 40 19 2 57
Four wheel drive:
SWB hard top 58 14 4 68
SWB pick up 54 13 4 63
LWB hard top 68 17 b 80
LWB pick up 67 14 4 77
LWB station wagon 78 17 4 91
Pick up 35 10 2 43
3 ton lorry 94 31 9 116
7 ton lorry 134 44 14 164
Motor cycles 5 1 1 5
Bicycles 1 - - 1
2.6 Plant and Machinery Procurement

The plant and machinery component includes all plant necessary for the maintenance of th
engineering works and all the agricultural machinery. Some changes have been made to t
previous proposals for heavy maintenance equipment and road maintenance equipment. Fof
example, only one cutter suction dredger is now proposed in place of two different capacity
machines, while three dragline machines are proposed for canal maintenance, Some reductions *
overall costs have also been achieved by integrating the plant requirements for irrigatior
maintenance and road maintenance.

The costs of individual items have been obtained from Kenyan suppliers on the same basis &



described above for vohicles. All prices are CIF Bura, and the allowance for special tools and
spares has been costec +: 20 per cent of the cost of the plant items.

2.7 Equipment - - .d Tools Procurement

The specific requiren s for equipment and tools have been dealt with in appropriate annexes.
The estimated costs I+ been based on CIF prices at Bura, as described in Section 2.5.
Telecommunications « juipment costs have been based on contract prices for similar equipment

supplied recently to ir+ 7ation contracts in other African countries, with adjustments for different
transport costs and ~es relating to the situation at Bura. Hydrological and meteorological
equipment costs have :en estimated on a similar basis.

2.8 Treated Wai v Supply, Roads and Other Infrastructure Costs

The capital cost estiinates for the treated water supply system have been based on current
contract rates for w:ier supply systems in rural Kenya, adjusted for the Bura location. The
estimate is based on 2 =entral water treatment plant located at the rural centre and obtaining raw
water from the main ~snal. The water is treated as described in the Utility Services Annexe and
distributed to the villuues by a gravity uPVC mains system.

The estimate includes for the water treatment works, the distribution system to the villages, and
the local distribution system within the villages and the rural centre.

An estimate is included for the project roads linking the sub-local, local and market centres and
the rural centre. The roads are assumed to be all-weather roads built on the embankments of the
branch canals and block feeders. It has been assumed that the work will consist of trimming the
formation and providing a 150 mm thick murram or similar surfacing, graded to falls and
compacted, and that the grading and surfacing work will be carried out by the National Youth
Service using its own plant.

An estimate has also been included for a piped waterborne sewage supply for the rural centre
only. This is required because the density of settlement will be too great for pit latrines or septic
tank drainage to be practical. The estimate includes for main sewers, pumps and oxidation ponds.
The costs of individual connections have been included in the estimates for individual buildings.

An electricity generating compound has been provided at the rural centre to supply the cotton
ginnery, the houses and other buildings within the rural centre, street lighting, and the water and
sewerage pumps. An estimate is included for the generating equipment and the distribution
system. No allowance has been made for an electricity supply to the village settlements. The costs
estimates are based on East African Power and Light Company contract prices and operating cost
records: they make no allowance for any additional supply to the Hola Irrigation Scheme because
this would not be a charge on the Bura Project.

RECURRENT COSTS
29 Personnel Costs

The detailed requirements for personnel for the different components of the project are
described in the specialist annexes.

The personnel costs are calculated generally on the basis of the published salary scales of the
National Irrigation Board and the Government of Kenya, or on a normal consultancy basis for
expatriate staff.




The mid-point of the appropriate scale has been assumed for calculation of the estimates, exca
in the case of some National Irrigation Board staff. A number of these staff will be newly traine
and recruited for the Bura Project and will start at the bottom of the appropriate salary sca:
This has been allowed for in the estimates for NIB salaries during the implementation period.

In certain cases personnel will be entitled to allowances for hardship, furrishings and other item
and in the case of certain expatriate staff air fares on leave, and educatior allowances. These cos
have been included in the estimates, where appropriate under salary costs.

The costs of hard furnishings for some grades of staff are met by the government agency »
addition to providing a house. The estimated costs of housing indicated in Table C.1 include=
allowance of about 10 per cent for hard furnishings for staff house types A to D inclusive.

2.10 Operation and Maintenance of Works, Buildings and Utilities

The costs for personnel involved in maintenance work have been included as described in Secte
2.9.

A figure of two per cent of the estimated costs of buildings has been allowed for the annual cos
of materials for the maintenance of buildings and workshops, the costs of labour and plant ben
included in the salaries and plant operating costs heads of budget.

The operating costs of utilities has been calculated on the basis of an annual cost for spares¢
about 15 per cent of the costs of all pumps, generators and other mechanical equipment p&
estimated actual costs of fuel and lubricants. Staff salaries and allowances have also been inclu
in the operating costs, together with an allowance for replacement of the civil and building wor
equal to 0.25 per cent of the estimated capital costs of the works.

2.1 Operation and Maintenance of Vehicles, Plant and Machinery

The recurrent costs of operation of vehicles, plant and machinery include: fuel costs #
lubricants, licences, taxes and insurances; and a supply of spares amounting to approximately’
per cent per annum of the capital costs of the vehicles, plant and machinery (the actual allowa®
varying between 7 and 12 per cent depending on type). Typical operating and maintenance co
are detailed on Tables 2.4 and 2.5 for different types of vehicles and farm machinery.

Salary costs for maintenance have been included in the personnel costs described in Section

2.12 Administrative Running Costs

No separate allowance generally has been made for administrative running costs, because
have been assumed to be covered in the maintenance costs of buildings, furnishings and fitws
and the additional allowances included in personnel costs.

In certain cases where direct expenditure on stationery, office stores and consumables can b
some extent quantified, a specific item for administrative running costs has been included.

2.13 Farming Inputs and Materials

The recurrent costs of farm inputs and materials have been based on January 1977 costs of =
chemicals, fertilisers, crop spraying and other items. They have been described in the Agricult
Planning Annexe and details of farm inputs are tabulated in the Economic and Financial Analy
Annexe.



Funding for the increiental farm inputs has been shown separately from the National Irrigation
Board operating cost. n the IBRD appraisal report of May 1977, but in this report the farm
inputs have been inccr i orated in the NIB operating costs directly.
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Table 2.4 - Vehicle Operating and Maintenance Costs

Land Rover Land Rover

Motor LWB Station Saloon Lorry
Type Cycle Pickup Wagon Pickup Car 3 ton
Average annual km 5 000 20 000 20 000 20 000 20 000 15 000
Tyre life km 5 000 20 000 20 000 15 000 15000 15 000
Fuel(km/litre) 30 5 4.5 6 8 B
Life (years) 3 6 6 5 5 6
Operating Costs (annual/K Sh)
Fuel (1) 450 10 880 12 090 9 070 6 400 10 000
Lubrication (2) 90 1360 1510 1130 800 2 000
Tyrtes 150 3 280 3280 2100 2100 4 000
Spares (3) 610 7 000 8 000 3000 5 000 11 000
Insurance and taxes 230 4 400 4 400 4 250 6 250 6 000
TOTAL 1 630 26 920 29 280 19 550 20 450 33 400
Average cost (sh/km)
for budgetting 0.30 1.36 1.45 1.00 1.00 1.60
Annual 1 500 27 000 29 000 20 000 20 000 24 000
Initial cost (K Sh) 6 200 77 300 90 600 42 600 57 000 115 000
| Depreciation
(K Sh) (4) 2370 16 850 19 760 10 680 14 280 25 200
Diesel Premium petrol
Nctes: (1) Fuel costs (K Sh per litre): Bura 1.95 2.72
Nairobi 1.77 257
(2) Lubrication estimated at 12% per cent of fuel cost for vehicles and 20 per cent
for motor cycles.
(3) Spares costs based on estimated rates:
Land Rovers — LWB and SWB Pickup 35 cts per km
Station wagon 40 cts per km
Pickup 15 cts per km
Saloon car 20 cts per km
Lorry — 3 ton 40 cts per km
7 ton 60 cts per km
Motor cycle based on 10 per cent of purchase price
(4) Depreciation calculated as the annual equivalent of the initial cost, including

interest at 10 per cent and residual value of 5 per cent of initial cost.
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CHAPTER3 CONCLUSIONS

3.1 Total Projeci Cost

The total estimated ' oct cost is K Sh 936 million (US$ 112.1 million) including physical and
price contingencies. T - estimate includes all capital and recurrent costs of the project, and its
associated institutions 1112 to the end of the financial year 1982/83, settlement being programmed
for completion at the =nd of 1982. The total base cost of the project, excluding physical and
price contingencies, i: 7 Sh 660 million (US$ 78.9 million).- Details of the composition of these
costs are given in Tablo 3.1,

These project costs are somewhat greater than those given in the IBRD appraisal report of May
1977. For example, = additional year’s operational costs of K Sh 60.53 million (US$ 7.24

families will take place in the first quarter of the fiscal year 1982/83. These operational costs are
the responsibility of /. Kenya Government and do not affect the financing plan for the project.

A comparison of the | 1D project costs and those estimated for this report are given in Table 3.2
together with explanat:ry notes.

Table 3.2 - Comparison of Project Costs Estimates by
World Bank and Project Consultants(1) (US$million)

World Bank Project Planning
Item Estimate Report Estimate
' (IBRD/IDA) (PPR)
Major construction works (2) 19.8 228
Minor construction works 2.0 2.0
Buildings (10) 10.0 10.0
Plant and Machinery 2.6 2.6
Vehicles (3) 0.7 1.3
Operation - NIB and Farm Inputs (4) 73 9.9
Operation - Institutions (5) 0.9 2.5
Utilities/infrastructure 5.7 5.8
Equipment 0.3 0.3
Consultancy Services (6) 4.2 9.4
Training 0.5 0.4
Agricultural Management (7) 1.8 2.7
Forestry (8) 3.2 44
Livestock, Fisheries and Wildlife (9) - 0.6
Public Health 0.7 0.8
Ginnery (10) 49 3.4
Total Base Cost 64.6 78.9
Physical Contingencies 8.8 10.3
Price Contingencies 18.3 22.9
Total Project Cost 91.7 112.1
Notes:
(1) The World Bank estimates are based on a five year implementation period and do not

include expenditures beyond fiscal year 1981/1982. The Project Planning Report
estimates are based on settlement being completed during the fiscal year 1982/1983
and include expenditures during that year.
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(2) PPR figure :iicludes US $ 3.0 million for additional cost of river diversion structure to
supply irric. iion water to both east and west banks and not included in the IBRD

estimate.
(3) PPR figure :ludes vehicles for institutions, services and other developments not the
responsibili - of NIB, which were not previously included in the project costs.
(4) PPR figure '+::ludes the operating costs for 1982/83.
(5) PPR figure »icludes the operating costs for 1982/83 and also assumes higher staffing
levels for so!1.2 services,
(6) PPR figure i:.cludes the following costs not previously included in the estimates:
(i) BHC0 staff assumed previously to be free under various aid programmes -
U5 $ 1.8 million
(ii) Topographical and soils survey work previously assumed under Dutch aid —
U5 $ 0.9 million
(iii) Additional site supervision previously assumed undertaken by NIB as in (i) —
U5 $ 1.3 million
(iv) Design services in connection with new headworks design, and modifications

tu existing documents —
US $ 1.2 million

(7) PPR figure includes the costs for 1982/83, and allows for earlier mobilisation of some
staff.

(8) PPR figure includes the costs for 1982/83.

(9) PPR figure includes the costs of livestock, fisheries and wildlife trials and extension

work which were not finalised and thus not included before.

(10) PPR estimates for ginnery exclude costs of cotton storage buildings provided for at
ginnery in IBRD/IDA estimates. The bulk of the storage is now proposed at the villages
and the costs of this storage are included under Buildings, which would otherwise show
a reduction on the IBRD/IDA estimate.

s Cost Tables

The project implementation costs are summarised in Appendix A and the budgetted expenditure
for each component is presented in Appendix B. Appendix C contains summary tables of types
of buildings and vehicles allocated to each component, and details of the salary scales and
allowances and vehicle and plant operating costs, assumed in calculating recurrent costs of
component expenditure.
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TABLE B.36

Estimated G| |ery Operating Cost at Full Capacity (KSh 1,000)

Item Cost

Depreciation (Annu | Depreciation + 10% per annum interest)

Buildings (1 year life) 1 79350

Machines (2 year life) 819. ©

Furniture = ! equipment (10 year life) 138. 3

Vehicles (& y=ar life) 100. O
Repairs and Maintenance

Machinery 52912

Buildings 470. 7

Workshops ~nd Equipment 41. 5
Salaries

Permanent staff 409. O

Casual Labour wage costs 139, S
Baling Materials 1 029.°7
Seed Bags, etc. 780. 8
Power Costs 765. O
Vehicle Operating Costs 85. O
Office Running and Accounting Costs 76. O
Interest on Operating Expenditure 144. O
Miscellaneous 231. O
SUB-TOTAL T7u553: -1
Contingencies and Operating Margin 1332 7
TOTAL GINNING COST 8 685. 4
Average Cost per Bale 213

Average Cost per Kg. Limit 1518
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TABLE C.1 Total Housing Requirements at Site - Summary

Housing at Site

House Type A B C D E F G

Area (m?) 160 118 105 80 56 40 40

Cost (K Sh 1 000) 310 200 165 110 58 14 10
NIB Scale

Staff Scales H EtoG C&D A&B | &Il i &1V Vv

Grade/Median Scale (K Sh 1 000)
Principal Senior 1 Senior 2 Senior 3 Junior 1 Junior 2 Subordinate

Agency 70 55 40 27 15 8 6
NIB operational staff 1 9 27 18 28 298 109
Livestock - ~ 3 - - 6 1
Fisheries - - 1 1 7 6 -
Wildlife - - - - 1 12 -
Forestry — — 2 - 6 37 -
Processing - 2 2 - 16 1" -
Marketing - - - 3 7 3 1
Research - - 1 - - - -
Education 3 - - 1 8 83 239 25
Health - - - 4 13 18 25
Social Services - 1 - 5 - 25 -
Communications - - - 1 4 22 1
Infrastructure - - 3 - 9 12 -
District and Local

Administration 11 2 3 3 23 104 22
Total Housing at Site 2 14 43 43 197 793 194
(Total Staff)* (2) (15) (53) (55) (248)  (880)  (251)
Notes: ! House type A allowed for Senior District Officer

2 House type B allowed for Police Inspector and Agricultural Officer

3 Educational housing allows for some teachers as married couples, see |nstitutions and
Services Annexe

% Figures in brackets are total staffing at Site and Nairobi: housing allowances for
Nairobi based staff provided in operational costs
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TABLE C.3 NI B Stafi Grades, Salaries and Allowances (1 000 K Sh per annum)

Basic Estimated Total annual House
Post Grade Salary allowances On-cost salary grade

733 11.1 7.3 91.7 B
60.7 10.1 6.1 76.9 B

Bura Project Co-ordinator
Bura Project Manager
Deputy Project Manager
Project Administrator/Account:
Agricultural Production Manage
Project Engineer
Senior Research Officer
Agricultural Economist
Senior Accountant
Senior Staff Officer
Assistant Administrator
Assistant Agricultural Manager
Section Supervisor
Plant Protection Officer
Research Officer (Specialist)
Mechanisation Supervisor
Assistant Project Engineer
Workshop Engineer
Assistant Engineer
Accountant
Welfare Officer
Supply Officer
Research Officer
Building Supervisor
Assistant Workshop Engineer
Assistant Irrigation Engineer
Training Officer
Stores Superintendent
Head Cashier
Field Officer
Assistant Plant Protection Officer
Workshop Foreman
Draughtsman
Cashier Group |
i Bookkeeper
i Assistant Staff Officer
Assistant Training Officer 14,3 5.5 1.4 21.2 E
Head Field Assistant
Assistant Mechanical Supervisor
Building/Irrigation Foreman
Personal Secretary Group |1
Mechanisation Foreman 11.9 4.6 1.2 17.7 E
Mechanic
Clerical Assistant Group 111
Storeman
Research/Technical Assistant
Field Assistant 9.1 3.6 0.9 13.6 F
Pest Control Assistant
Plant Operator’s Driver
Headworks Operator
Artisan
Driver Group 1V
Senior Water Guard 6.2 25 0.6 9.3 F
Artisan & ¥
Head Cultivator roup VA ;
Heed Water Guard 4.9 1.7 0.5 71 G
Watchmen, Cleaner Group VB
Water Guard
Pest Control Guard . 1'_6 D9 = “
General Labourer

44.9 8.6 4.5 58.0 B

37.7 7.8 3.8 49.3 o

311 7.2 3.1 414 c

256.1 6.6 25 34.2 D

>mmmmmnnnnnnnoncocUUDUUUUUmmmI‘ﬂm'Ho

18.7 6.0 1.9 26.6 D




TABLE C.4 GOK Institutions and Services - Staff Grades, Salaries and Allowances (1000 K%

GOK Job Salary Median Estimated Cost Total Cost
No. Bura Establishment Group Range Point  of Allowances, etc. per individs

Senior District Officer
Senior CD Officer
Agricultural Officer
Agricultural Officer (Livestock)
Assistant AO

Senior Information Officer
Inspector of Police
Settlement Officer |
Co-operative Officer
Administration Assistant
Executive Officer (Local Gvt.)
Settlement Officer |11
Assistant Co-operative Officers
Assistant Community
Development Officers
Chiefs

Licensing Officer
Agricultural Assistant
Settlement Assistant
Information Assistant
Co-operative Assistant
Community Development
Assistant

Sergeants (Police)
Sergeant (Admin. Police)
Secretary

Meat Inspector

Clerical

Corporal (Police)

Corporal (Admin. Police)
Driver

Sub-Chief

Police Constable

Admin. Police Constable
Messengers

Permanent Labour

32-42 37 7 “
27-36 31 6 7

22-29 25 5 X

16-22 19 3 1

IR B = o= s B =t = B == =
OO ITITIIT“=XKRAAR

-
2]

1217 14 3 i

NN
w
b B e B M B B

71 9 2 1l

58 7 1 ¢

4.7 6 1 1

g aNeatYlsas
PPIITOOOOODOODO

35 5 1 §

Note: Allowances, etc. - a figure of 20% of salary has been taken to cover travelling, transport, leave, special ale
housing, etc. This astimate is based upon an examination of GOK Recurrent Expenditure Estimates 1976-77.

Teaching Services - Grades, Salaries, Allowances (1 000 K Sh)

Allowances Tou
No. Bura Establishment Qualification Salary (hardship & per inc
responsibility)
1 Secondary Headmaster B.Ed. 23 15
1 Secondary Deputy Head B.Ed. 21 7
7 Secondary Teachers BA or B.Sc. 21 4
26  Primary Headmasters S1 16 5
8 Secondary Teachers s1 16 3
25 Primary Deputy Heads P1 12 2.5
25 Primary Teachers P1 12 2.0
150 Primary Teachers P2 8 1.6
150 Primary Teachers P3 7 1.4
1 Secondary Bursar . 16 3
39 Other Staff - 7 1




A IRRIGATION SETTLEMENT PROJECT
PROJECT PLANNING REPORT
ECONOMIC AND FINANCIAL ANALYSES ANNEXE




R o s e e

CHAPTER 1

CHAPTER

NN N
BWN =

CHAPTER 3

CHAPTER 4

CHAPTER &

APPENDIX
APPENDIX
APPENDIX

o O W >

APPENDIX

BURA IRRIGATION SETTLEMENT PROJECT

PROJECT PLANNING REPORT

ECONOMIC AND FINANCIAL ANALYSES ANNEXE

LIST OF CONTENTS

SUMMARY

INTRODUCTION

METHODOLOGY AND ASSUMPTIONS

The Appraisal Criteria Adopted

Shadow Pricing for the Economic Analysis
Input Prices

Qutput Prices

FARM BUDGETS

Introduction

Development Assumptions
Basic Farm Budgets

Possible Farm Budget Variations

ECONOMIC ANALYSES

Basic Assumptions and Methodology
The Internal Economic Rate of Return Analysis
Sensitivity Analyses

NIB FINANCIAL ANALYSIS
Introduction

Assumptions for the Analysis

Cash Flow Projection

Crop Gross Margins

Crop Gross Margins on Class 3 Soils

Economic Analysis Data

NIB Cash Flow Projections

aonkss &

10

10
10
14
14

19

19
21
22

23

23
23
25




2.1
22
23
3.1
3.2
33
34
3.5
3.6
3.7
38
4.1

4.2
4.3
5.1

LIST OF TABLES

Estimated Gi::1ing Cost at Bura (K Sh)
Estimated E.nomic Value of Cotton
Estimated i ket Price of Seed Cotton
Farm Input “rices (K Sh)

Operating Costs of Agricultural Machinery
Mechanisatin Charges

Crop Gross Margins

Estimated Subsistence Consumption by Tenant Families
Farm Budget for Case 1 Holdings

Farm Budget for Case 2 Holdings

Budget for Holdings on Class 3 Soils

Economic Benefits and Costs of Phase | Stage | of the Bura Project
(K Sh million)

Internal Economic Rates of Return
Sensitivity Tests Results

NIiB Cash Flow Projection

1"
1"
12
13
12
16
16
18

21
22

24




SUMMARY

The economic analyses Iive been carried out as required under the terms of reference for the
Project Planning Report ("PR). However, because the PPR virtually only updates costs and does
not examine basic assur ‘ions and criteria for the major items affecting costs and benefits, the
results of the analyses ar- o be regarded as confirmatory of previous analysis carried out at the
feasibility study stage. 1! =re would appear to be scope for studying the basic cropping regimes,
mechanisation system ar| arrying out a thorough evaluation of the Hola Pilot Scheme.

The appraisal was carriec] out at three levels, namely the national economy, individual farm, and
the National Irrigaticn Board (NIB) project organisation. The basic assumptions and
methodology employed iii:luded the following:

(a) Shad~w pricing of foreign exchange, tenant family labour and capital.

(b) Input nrices were assessed at January - March, 1977 levels by direct contact
with suppliers in Nairobi. Staff costs were based on current salaries and
wages paid by the NIB and Kenya Government.

(c) Qutput prices were based on the International Bank for Reconstruction and
Deve opment (IBRD) projections at constant 1977 values for the economic
ana'ysis and local market value for financial analyses.

The price paid to farmers for seed cotton was assessed to be K Sh 3.50 per kilogramme (kg)
taking account of improved varieties and lower ginning costs compared to the present.

Farm budgets were prepared for three situations, the first two being basic tenant situations
arising due to tenants arrival throughout the year. The third was aimed at assessing the position
of tenants whose farms were mainly on marginal soils. The results of the analyses showed that:

(a) The tenant would have a net cash income, after meeting subsistence, of
between K Sh 5 000 and K Sh 7 000 per annum.

(b) The tenant would be capable of meeting all charges made for the repayment
of advances for house construction village (harambee) buildings and initial
subsistence.

(c) Under average conditions the tenant can pay the land and water charges

proposed by the IBRD.

(d) On marginal soils, if lower yields are obtained the payment capacity in
respect of the land and water charges would be halved.

For the economic analysis two basic situations were distinguished; firstly, with foreign exchange
shadow priced; and, secondly, without shadow pricing of this item. For the analysis a proportion
of various project costs (major irrigation works) and costs of government social services provided
were costed against the project. Sensitivity tests were carried out to assess the effect of changes in
costs and benefits and the cropping pattern. The results of these analyses summarise as follows:




Situation IERR* NPV**

(%) (at 10%)
(K Sh million)
Basic project with foreign exchange shadow priced 13 126
Basic project without shadow pricing of foreign exchange  11% 46
Capital costs rise by 20 per cent 1%
Gross benefits fall by 20 per cent 9%
Cropping pattern changed to 80% cotton 12

* Internal economic rate of return
** Net present value

It appears that the project economics are not particularly sensitive to changes in basic costs or
returns.

The financial outcome of the NIB project operation were examined by a cash flow analysis. Al
the costs and revenues of items which the NIB would directly control were analysed over 2
twenty year period. During the development period all funds required to establish the project
were assumed to be provided by the Government on a grant basis. Thereafter the project would
operate under its own budget with funds derived from the payments of land and water charges by
tenants and the repayment of house, harambee buildings and subsistence advances.

The cash flow of the project showed slight deficit or surplus balances during the first twelve years
but thereafter showed a surplus of about 13 per cent over costs. The surplus would not represent
a significant contribution to capital costs.




CHAPTER1 INTRODUCTION

The terms of reference for the Project Planning Report (PPR) includes provision for economic
and financial analyses (project costs and return, internal rates of return, farm budgets, repayment
capacity and water charges) to be carried out for Phase |, Stage |, of the project. Most of the
decisions on matters such as cropping patterns, methods of production, the future irrigated area,
holding sizes and other factors which affect economic and financial viability had already been
taken before the PPR. Thus from the viewpoint of economic analysis, the main contribution of
the PPR is to produce updated and more detailed cost estimates and then to reanalyse the
economics of the project on the basis of these revised costs. Because the main parameters
affecting benefits (e.g. cropping patterns) had already been defined and the engineering works
proposed are not greatly changed, all that this analysis achieved is a refinement of those
undertaken previously. Thus the evaluations carried out here should essentially be regarded as
confirmatory of those done by | LACO, IBRD and the TRDA during 1975 and 1976.

The effects of possible basic changes in the project have, however, been examined by sensitivity
analyses (analyses of the effects of changes in extraneous factors such as crop prices have also
been made). Crop yields and cropping intensities are the main factors within the project which
may be found in practice to differ from the original plans. Crop yields are likely to vary due to
the soils of the area and the level of farming skills of the tenants. The high cropping intensity
envisaged might not be achieved because of the lack of flexibility within the cropping pattern,
the shortage of time for completion of farming operations within the ‘season’ and the possible
long-term effect, in terms of disease and pest regimes, of cropping the whole project with cotton
each year. :

It would appear that at the detailed planning stage it would be useful to examine more closely
the following aspects:

(a) Mechanisation systems, particularly with regard to their effectiveness in land
preparation during peak periods.

(b) Alternative crops and crop varieties, to increase the flexibility of the
cropping regime.

(c) Evaluation of the Hola Pilot Scheme results and experience, with regard to
technical and human factors.




CHAPTER2 METHOD(LOGY AND ASSUMPTIONS

2.1 The Appraisal (' teria Adopted
The project appraisal has | -=n carried out at three levels, namely:

(a) The National £:.:nomy
To assess the - ntribution to the national economy, the internal economic rate of
return has beer - 2lculated from the discounted cost and benefit flows generated by the
project (this is 1> economic analysis).

(b) Farm Level
The net incorr- schieved by the farmers and their capacity to pay for various services
provided by ti= project has been assessed by means of detailed budgets showing costs
and returns on 2 annual basis.

fc) NIB Level
A detailed casi: flow statement demonstrates the projected financial viability of the
NIB project ori-nisation, the agency responsible for implementation.

2.2 Shadow Pricing for the Economic Analysis

For three main elements, foreign exchange, labour and capital, shadow prices have been used to
adjust market prices to reflect more closely the real value of these resources to the Kenyan
economy. Secondly, in the economic analysis import duties and other taxes on cost items have
been omitted, because these are transfer payments rather than real economic costs,

Foreign Exchange

The official exchange rates for the Kenya Shilling in terms of the major foreign currencies likely
to be involved are as follows (January 1977):

US $ 1=KSh8.35
Sterling £1 = K Sh 14.30

For the economic analysis the US Dollar shadow foreign exchange rate applied by IBRD has been
adopted, namely:

US$1=KSh11.0
Labour

No shadow price has been assigned to staff costs, on the assumption that overall salary levels
lincluding allowances) represent the opportunity cost to the economy of the different types of
manpower employed. At present wage levels of management staff may be undervalued and
unskilled labour overvalued, but there are no reliable estimates available on which to quantify
this. It is assumed that overall these two factors balance one another out.

As regards tenants and their families, it is envisaged that most would be landless, underemployed
people. For analysis purposes the value of their labour can be taken as their present average
earnings in cash and kind in their area of origin.

Various attempts to put a value on this category of labour have been made in the past. The
International Labour Organisation (ILO) in 1972 estimated the average agricultural earnings of
unemployed and landless people to be K Sh 400 or less per annum. |f this figure is inflated by the
estimated average growth rate for the Agriculture and Forestry section of 7.1 per cent for the six
vears from 1971 to 1977 the current value would be K Sh 650 per annum.




Most landless families also derive earnings from casual employment during zak work seasons. It
is estimated that a family of seven might be expected to obtain 75 days (2': (nonths) of work per
year for two man-equivalents. The value of this would be K Sh 900.

On the basis of these figures an average of K Sh 750 per family (at 1977 pric«:) has been taken as
the opportunity cost of tenant labour.

Capital

Recent appraisals of projects in Kenya have used interest rates of 8 to 10 per cent as the
opportunity cost of capital. A rate of 10 per cent is used here.

23 Input Prices

Following the requirement of the terms of reference, 1977 (January - March) prices have been
used throughout the study. Market (financial) prices have been assessed by direct contact wit:h
traders, suppliers and statutory authorities dealing in the inputs or produce concerned. Basic

prices ex-supplier’s warehouse have been adjusted for transport costs to Bura and the handling
involved.

For the economic analysis, adjustments have been made to account for shadow pricing those
elements of cost or output whose economic value differs from their market value. Details are
given below of these costs.

Agricultural inputs

Tender prices or large scale suppliers’ prices have been employed. No allowance for project
handling or on-cost is made, because these are covered elsewhere in the project costs. Rates of use
are those proposed by the IBRD Appraisal Mission (1976), which are outlined in the Agricultural
Planning Annexe, and shown in Appendix A.

Engineering inputs

All items concerned with the irrigation system, buildings, village infrastructure and utilities are
included. Capital costs were built up from basic quantities and unit rates assessed for the
operations and the conditions at Bura.

Maintenance of buildings were estimated as a percentage of initial outlay, to cover the cost of
materials and outside services employed.

Vehicles, agricultural machinery and plant
Costs were assessed using suppliers’ prices less normal trade discounts.
(i) Recurrent costs covering fuel, lubricants, tyres, spare parts, road tax and
insurance were computed from detailed estimates for each element. Operator

salaries were not included, being dealt with separately (see below).

(ii) Replacement costs were estimated as an annual equivalent on the basis of
sinking fund payments with interest at 10 per cent.

Staff and labour
Detailed staffing schedules were prepared for all agencies involved in the project.

The establishment thus obtained was costed at the appropriate Government of Kenya (GOK) or
NIB salary determined in the following manner:




(i) Basic ~alary, established as the mid point of the grade applicable to the post.

(ii) The | llowing on-cost allowances to cover gratuities, pension, holiday
trave'/ing and hardship allowances:
GOI — 20 per cent
NIFE - hardship allowances, plus a further 10 per cent

of basic salary

24 Output Prices

The main crops produce:: un the project will be cotton, maize, cowpeas and groundnuts. For the
economic analysis, borcl- parity prices were used in the case of cowpeas. For the financial
analysis market prices v applied, because these are the values which would be received by the
farmers. Expected long-i- ' prices were used, based on recent IBRD commodity forecasts.

The economic prices of :otton, maize and groundnuts, all of which have large world markets,
have been derived from 'world market values. Because there is no major international trade in
cowpeas this has been valued purely on the basis of local prices. For cotton the IBRD projected
price for 1980-85 (US ¢ .70 per Ib of lint at 1977 prices) has been taken as the long-term price.
In the case of groundnut: and maize IBRD forecasts indicate that long-term prices will be similar
to those of 1976-77, current prices have therefore been used. Cottor seed price trends can be
expected to be broadly similar to those of other oilseeds such as groundnuts, and future cotton
seed prices have therefore been assumed to be the same as those of 1976-77.

Cotton
The economic value of seed cotton has been based on the export value of lint and seed (Table
2.2) produced from ginning the raw seed cotton and the estimated cost of ginning at Bura. The

estimated ginning cost based on a saw ginnery at Bura handling 20 000 tons of seed cotton per
annum is given in Table 2.1. Table 2.3 shows the market price assumed.

Table 2.1 - Estimated Ginning Cost at Bura (K Sh)

Item Average Cost per bale of lint (182 kg)
Market Prices Economic Prices

Capital depreciation 70

Repairs and maintenance and operating costs 115

Contingencies and operating margin 28

Total Cost per bale (40 700 per annum) 213 244

Average cost per kg lint 1.16 1.34

Average cost per kg seed cotton 0.43 0.50

For analysis purposes a figure of K Sh 0.50 per kg of seed cotton has been used.




Table 2.2 - Estimated Economic Value of Cotton

Detail Amount
US $ per ton
1. Lint: Mexican SM - 1'/18 inch CIF N. Europe 1543
Less: insurance and freight from Mombassa 163
FOB Mombassa price 1380
K Sh per ton
K Sh value at foreign exchange shadow price 15180
Less: Transport from Bura 475
Ex-ginnery price 14 705
2. Seed: local market price ex-ginnery 900
3. Seed cotton value: Foreign Exchange Foreign Exchange
(K Sh/ton raw cotton) shadow priced not shadow priced
Lint 37% (90% AR and 10% BR grades) 5170 3885
Seed 61% 550 550
Gross value 5720 4435
Ginning cost 500 425
Net value : 5220 4010

Table 2.3 - Estimated Market Price of Seed Cotton

Detail K Sh per ton
Lint value (37% GOT, 90% AR and 10% BR) 3885

Seed value 550

Gross value 4435

Less:

Ginning cost 500

Seed cotton buying commission @ 0.20 per kg 250
CLSMB overheads levy @ K Sh 0.18 per kg 180

Net value at farmgate 3 605
Average price per kg (K Sh) 3.50

The price paid to the farmer of K Sh 3.50 per kg compares with the current price paid by the
CLSMB of K Sh 3.20.




Maize

Maize will be grown primarily for domestic consumption by tenants and their families. If it were
not produced on the project grain would have to be imported from the highland regions of the
country.

Producer prices for maize are fixed country-wide by the Maize and Produce Board (MPB), the
current price being K Sh 80 per 90 kg bag (K Sh 889 per ton) delivered to MPB depots. The
nearest depot at present is at Mombassa, although it will probably be necessary to establish one in
;he Lower Tana area in due course. In this case the depot price would apply to sales by Bura
armers.

The price of maize imported from the Mount Kenya region is estimated to be as follows:

K Sh per ton
Price at MPB depot 889
Transport 400
Trading margins and handling 65
Total 1354
Price per bag (90 kg) 122

For the economic analysis, the border parity price must be based on export values, since Kenya
usually exports surpluses. The basic value on this basis is estimated to be as follows:

K Sh per ton
Export price FOB Mombassa 1 000
MPB handling 250
Border parity price at MPB Depot 750
Transport from Bura, handling etc. 475
Value at Bura 1225

This is the value with foreign exchange at the official rate. With foreign exchange shadow pricing
the value would be K Sh 1 465 per ton; this price has been used for the economic analysis.

Cowpeas

Cowpeas will be grown, like maize, for subsistence purposes. If the crop were not produced
legumes would be imported from other parts of the country.

Small quantities of cowpeas are bought by the MPB, mainly from Coast Province, and the official
orices paid are K Sh 150 per bag (90 kg) for large and K Sh 113 for small cowpeas. The latter
type is grown on the project and the price calculated for the economic analyses is related to this
as follows:

K Sh per ton
Price ex MPB depot Mombassa 1255
Transport to Bura, trading margins etc. 475
Value at Bura 1730




For the economic analysis a value of K Sh 1700 per ton has been used, while a price to the
farmer of K Sh 1 250 has been applied, on the assumption that MPB will estzblish a depot in the
area.

Groundnuts
Production of groundnuts in Kenya is low at present and the main value of the marketed crop
from Bura would be as an import-substitute, rather than as an export crop. Ln the basis of recent

world market prices a CIF Mombassa price of K Sh 2 170 per ton has been assumed. Thus prices
for the economic analysis would be as follows:

K Sh per ton

Foreign Exchange Foreign Exchange

shadow priced not shadow priced
CIF Mombassa 2 860 2170
Transport and handling from Bura 475 475
Value at Bura 2 385 1695

For farm budgeting purposes a market price based on the current MPB price for shelled nuts of K
Sh 178 per bag (80 kg), equivalent to K Sh 2 220 per ton at Bura, has been used.

Garden Crops
The whole of the garden plot output would be consumed and would consist of a variety of

vegetables and fruits. For the farm budgeting and economic analysis a value of K Sh 1.0 per kg
has been adopted.

Timber and Fuel Wood
Details are given in the Forestry Annexe of the backgrou nd to the valuation of forestry products.

The current market price of fuelwood at Hola of about K Sh 280 per cubic metre solid volume
has been applied to timber produced at Bura.




CHAPTER3 FARM BUIIGETS

31 Introduction

The purpose of presentii . detailed farm budgets here is to demonstrate the income-generating
capacity of the 1.30 hect: - (ha) holding which is proposed, given the cropping patterns outlined
in the Agricultural Plann- | Annexe. The capacity of the holding to pay project charges relating
to the supply of irrigati-~ water and the provision of other services and provide a basic cash
income of K Sh 4 000 to - 5h 5 000 is then examined.

3.2 Development /rumptions

It is assumed that tenan:: would commence farming operations as soon as possible after their
arrival and construction  their house. Because settlement would continue throughout the year,
two basic cases, as detailzd in the Agricultural Planning Annexe, arise, with slightly differing
cropping patterns in the (irst year. Thereafter changes occur with the introduction and gradual
increase of groundnuts instead of maize from the fourth year, and yield changes as a result of
increased skill and impro 11 husbandry standards achieved by the tenants.

Tenants are assumed to manage their own holdings and provide all labour required to carry out
farming opera” ons with the exception of:

(a) Land preparation, which would be mechanised.

(b) A small proportion of cotton harvesting, for which some families may use
hired assistance.

All inputs, mechanisation and spraying services would be paid for directly out of the proceeds of
crop sales. Seasonal credit is assumed to be provided, with an interest rate of 11 per cent. The
average prices used in the farm budgets are given in Table 3.1.

Mechanisation services would be paid for on the basis of a direct charge, which for budgeting
purposes, has been calculated to cover operating costs (fuel, lubricants, spares, taxes),
maintenance, depreciation and operator salaries. Summaries of these costs and charges are given
in Table 3.2 and 3.3.

Details of the input costs by crops are given in the gross margins calculations shown in Appendix
A




Table 3.1 - Farm Input Prices (K Sh)

Item Unit Price

Seed: Cotton kg 1.00
Maize kg 3.00
Cowpeas kg 1.25
Groundnuts kg 2.20

Fertiliser: Ammonium Sulphate ton 1640

Crep protection:

Cotton: DDT 75% WP’ : kg 12.45
Carbaryl 85% W'P’ kg 35.00
Endosulphan 35% litre 22.15
Dimetheoate (Rogor) litre 24.45
Other: DDT 5% kg 2.25
Diuron (Karmex) kg 47.20
Aerial spraying of cotton:
High volume application
using fixed-wing aircraft ha 29.65
Table 3.2 - Operating Costs of Agricultural Machinery
Hours Depreciation Operating Driver etc. Average
Machine operated (K Sh/annum) cost (K Sh/ Total cost per
per annum (K Sh/annum)  annum) hr (K Sh)
Tractor 60-70 hp 900 14 400 17 240 12100 43 740 50.71
70-80 hp 900 15 600 19 830 12100 47 530
Plough 3 furrow 5 - 3.63
Plotch & Rt 50 2145 575 2720 :
Harrow 650 2450 700 - 3150 485
Ridger 750 1120 300 - 1420 1.89
Land leveller 400 6 250 530 - 6 780 16.95
Groundnut 20 e 61
Hbechalar 2 2540 1115 3655 16
Trailer (5 ton) 220 2890 690 - 3580 16.27
1"




Table 3.3 - Mechanisation Charges

Crop Operation Unit Tractor Charge*
hours per per unit
unit (K Sh)

Cotton Land preparation ha 5.8 370

Transport ton 0.5 30

Maize/Cowpeas Land preparation ha 4.0 260

Groundnuts Lifting/shaking ha 1.5 120

* Allowing 15 per cent i« gin and contingency allowance.

Subsistence Consumptio:

A basic objective of faring is to produce the subsistence requirements of the tenant family.
These are estimated on i1~ basis of data obtained from the NIB and the |LACO Feasibility Study
Report (1975). The quartities of various crops consumed and used for seed are given in Table
35. A nominal allowance has been included for storage losses. The value of produce so consumed
is estimated to be K S 1910 during the first three years of settlement and K Sh 2 260
thereafter.

Table 3.5 - Estimated Subsistence Consumption by Tenant Families

Maximum amount Seed used Storage loss Total
Crop consumed (kg) (kg) (kg/%) (kg)
Maize 1200 - 60 (5%) 1260
Cowpeas 300 18 32 (10%) 350
Groundnuts
(shelled) 200 28 22 (10%) 250
Garden Crops 350 - - 350
Capital Items

The tenant will construct his own house on arrival for which the NIB will provide materials and
pay him for his labour (see Housing and Building Annexe). The estimated cost of the house is K
Sh 4 800 and this amount is assumed to be repaid over 15 years, without interest, at a rate of K
Sh 320 per annum.

During the first nine months on the project the tenant would receive a subsistence advance of K
Sh & per day from the NIB to provide cash for his day-to-day requirements. Some six weeks of
this time would be spent on building work; these costs are covered elsewhere. Therefore 7%
months or a total of K Sh 1350 is paid to him as an advance. For budgeting purposes it is
assumed that this amount is repaid over 15 years at the rate of K Sh 90 per annum (i.e. without

interest).

12
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Water and Land Charges

To cover the NIB costs </ operating the project a series of charges have been proposed by the
IBRD. These charges wou ! | be subject to review to take account of changes in the economy or
the tenants’ position. The - :1es agreed with the Bank are as follows:

(a) K Sh ' 500 per hectare per annum starting at the end of the first year of a
tenar: = cotton production.

(b) K Sh 000 per hectare per annum starting at the end of the third year of
cottc . production.

(c) K St~ 300 per hectare per annum starting at the end of the eighth year of
cotto: broduction.

33 Basic Farm Buiiasts

The budgets given in Talile 3.6 and 3.7 show the basic income flows generated by the average
tenant holding and its copacity to meet subsistence needs and pay various charges the tenant will
have to meet, while also roviding a net cash income of about K Sh 5 000 per annum.

Comments and conclusions drawn from these budgets are as follows:

(a) The income target of K Sh 5000 can be met from the 1.3 ha holding, given
the yield and cost assumptions made.

(b) The tenant is able to meet all necessary charges for house repayment,
harambee buildings and subsistence advance repayments over a fifteen
year period and without interest. If interest were included in these
repayments at, say 8 per cent, they would amount to K Sh 825 per annum.
On the basis of the present budget calculations tenants would have the
capacity to pay such an interest charge.

(c) The water and land charges calculated for the project by the IBRD can be
met. In fact there appears to be scope for increasing the charge to K Sh
2 800 per ha from the fifth or sixth years instead of the ninth as proposed at
present.

(d) If the value of subsistence is included the tenants’ net income would be
about K Sh 8 000 per annum,

34 Possible Farm Budget Variations

The effect of possible variations in crop yields and farm income which might result from
differences in soil production potential (see Soils Annexe) for holdings located on marginal soil
types have been investigated. The farm budget, prepared on the basis of crop gross margins given
in Appendix B, is given in Table 3.8 and the conclusions are as follows:

(a) Net cash income (after private consumption) would be below the target level
of K Sh 5 000 per annum in all years.

(b) The income deficiency could be remedied by either an increase in the
holding size or a decrease in water and land charges. The water and land
charge would need to be reduced by up to 45 per cent to make good the
deficit.

14
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The overall comment which should be made here is that it will be necessary to maintain a careful
check of farm incomes and regularly to review policy relating to various charges made to cover
project overheads and tenant capital works. The situation of tenants whose holdings fall on
marginal land should be reviewed by the Bura Co-ordinator’s Office and Project Management
together.
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CHAPTER4 ECONOMIC ANALYSIS

4.1 Basic Assumptic s and Methodology

The internal economic r = of return calculation has been confined to those elements which
involve direct costs or | nefits attributable to the irrigation development programme. The
detailed physical assump: ons underlying the analysis which follows are given in the various
annexes dealing with th: components of the programme. These are brought together in the
overall implementation pi - jramme.

The basic assumptions ap;/ ied in the calculations of costs and benefits were as follows:

(a) The analysis poriod used was 50 years, because this is the expected life of the main
capital investmeiit items, such as the irrigation works.

(b) The analysis ta: =3 account only of those components which are directly involved in the
irrigation development or which contribute vital services necessary for the survival of
the communiti=s associated with the programme and its implementation.

(c) The costs usec in the analysis were extracted from the relevant budgets prepared for
the agencies or activities required to implement the programme. They are in constant
1977 terms an< do not therefore include allowances for inflation. Taxes and duties
have been excluded throughout while physical contingencies have been included at the
appropriate rates. Replacement costs of capital items have been estimated on the basis
of the initial cost depreciated over the useful life of the items, which are taken to be as

follows:
Years
Vehicles, motorcycles and bicycles 5
Heavy maintenance equipment 7%
Tractors 6
Other equipment , 10
(d) As described in Section 2.2 shadow prices have been applied to foreign exchange
elements of benefits and costs and to tenant labour.
(e) The cost of various components involved in the projects have been included, prorated

or excluded on the following basis:

100 per cent of the costs of the irrigation distribution works, wildlife
conservation, roads and airfields, NIB buildings, vehicles and equipment,
settlement costs of tenants, the NIB operating costs, farm inputs, and
consultancy services (excluding the Stage 11 Feasibility Study).

50 per cent of the capital costs of village infrastructure, public health,
administrative services, social services and education.

25 per cent of the operating and maintenance costs of the various village and
public services.

The major works involved in the river off-takes structure, supply canal and
main canal may be treated as either wholly costed against the 6 700 ha
developed in Phase | or prorated according to the areas they are designed to
command. Thus the river works have a possible net area of 37 000 ha on
both banks and 18 per cent of the cost is attributable to Phase |, Stage |.
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Similarly, because the main and supply canals would command 12 000 ha on
the west bank only 56 per cent of their cost is attributable to the Phase | of
6 700 na.

- The <:hsidiary enterprises, which are allied with the main irrigated cropping
devel ment, are forestry, livestock and fisheries. Since no definite proposals
are 1. le at this stage for the livestock and fishery activities their costs are
not ir-luded. The irrigated forestry activity which is proposed for some
4 500 ha is regarded as essential to the success of the project and is included
in the analysis.

(f) Benefits have b-n assessed on the basis of the projected market prices for the major
commodities ai constant 1977 terms, as described previously. Adjustments have been
made for the «:lue of foreign exchange content of earnings as shown in Section 2.4,
these are sumrmizrised below:

Economic Financial
(K Sh per ton)

Seed cotton 5220 3 500

Maize 1465 890

Cowpeas 1700 1250

Groundnuts (shelled) 2385 2220

Garden crops -1 000 1 000
42 The Internal Economic Rate of Return Analysis

Table 4.1 shows the estimated costs and benefits over the project’s 50 year life with and without
foreign exchange shadow pricing. Appendix C gives further details.

With foreign exchange shadow pricing the internal rate of return would be 13 per cent, as
compared to 11% per cent in the other case (see Table 4.2).

Table 4.2 - Internal Economic Rates of Return

With Without
foreign exchange foreign exchange
shadow priced shadow priced
Net present value at 10%
interest (K Sh million) 126 46
Internal rate of return 13% 11%%

The project should give adequate returns to the Kenyan economy, with an internal rate of return
of 13 per cent. Even if foreign exchange were not shadow priced, it would still be attractive, the
rate of return being 11% per cent exceeds the opportunity cost of capital.
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43 Sensitivity Analyses

Three sensitivity analyses have been undertaken, as follows:

(a) Capital costs are 20 per cent higher than predictac.

(b) Gross benefits are 20 per cent cent below the projected level, due to lower
yields and/or lower crop prices.

(c) It proves impossible to maintain a 100 per cent cotton intensity, so the
cotton area is reduced to 80 per cent and other crop areas are increased by
40 per cent.

The results of these sensitivity tests are shown in Table 4.3. In all cases foreign exchange has been
shadow priced.
Table 4.3 - Sensitivity Tests Results

Sensitivity Test Internal economic
rate of return (%)

Capital costs rise by 20% 1%
Gross benefits fall by 20% 9%
Cropping pattern changes, with 80%

instead of 100% cotton 12

It appears that the rate of return is not particularly sensitive to changes in capital costs or in
benefits, and that the change in cropping pattern similarly would have little effect.
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CHAPTER S5 NIB FINAMNCIAL ANALYSIS

5.1 Introduction

The purpose of this ch ter is to review the financial position of the NIB as the agency
responsible for implemer® 'y the project. In particular the analysis aims to show to what extent
the NIB will be able to r -t its outgoings on the project from income derived from the various
charges collected from terii11ts or other sources during the operational phase.

The analysis does not ai to assess the repayment capacity of the project in the conventional
sense, although there are e indications from the analysis about its performance in this regard.

The analysis is carried ..t at constant 1977 prices and includes all physical contingency
allowances but not inflatinn

5.2 Assumptions fcr the Analysis

One of the main assuriintions on which the analysis is based is derived from the funding
agreement with the IBR[) and is that all development funds required will be made available to the
NIB by the government on a grant basis. These grants are assumed to continue to 1985-86 to
cover the provision of agricultural management and BPCO administrative running costs.

Other assumptions made and the basis for calculating costs and revenue projections were as
follows:

Costs

All capital and recurrent costs of operations carried out directly by the NIB are included. Villaqe
halls and schoo! buildings are also included, because tenants will repay the cost of their
construction.

Tenant settlement costs and subsistence advances are included in the capital costs.

Replacement of vehicles, agricultural machinery, plant and miscellaneous equipment have been
included in recurrent costs. The amounts provided were estimated on a sinking fund basis with
interest at 10 per cent.

Revenue

The principal revenue of the project will be derived from the payments of water and land charges,
farm inputs costs, and charges for cultivation and transport services. These items are included at
the rates set out in Chapter 3.

The other items, for which provision is made at the rates previously described, cover the

following:

(a) Tenant house repayments, without interest, over 15 years, discounted at 10
per cent to present value terms.

(b) Tenant payments for other buildings, schools, classrooms and multipurpose
halls, over 15 years, discounted at 10 per cent to present value terms.

(¢) Interest at 11 per cent on seasonal credit for inputs supplied to tenants.

(d) Tenants repayments of subsistence advances over 15 years, without interest.

(e) Tenant commitment fees at K Sh 20 per head.
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5.3 Cash Flow Projection

The cash flow for the pro -t is summarised in Table 5.1 (details in Appendix D) and shows the
annual balance after all s urces of income and expenditure have been taken into account. The
main comments on these 1 »jections are as follows:

(a) The = ual deficits and surpluses over the first eight years are not seriously
out o balance, with a total deficit of K Sh 7.7 million and surpluses of K Sh
10.8 i1ilion over the period.

(b) Fron: the eighth year onwards the project operation would show an annual
surplus of revenue over expenditure. This surplus would average about K Sh
4.5 1 illion from 1990-91 onwards, representing 13 per cent margin over
outgoings.

(c) The a-tual amount of the government grant to the NIB should be assessed

annualiy during the first four to five years of development. This will be
neces:ary to take account of deficit or surplus situations arising in any year.

(d) Once the position is reached when the project become self-financing no
further government grants should be necessary.

(e) The cash flow would be improved, and a balance between expenditure and
revernue achieved earlier, if land and water charges were increased in the
middie years. Whether this will in fact be feasible can be assessed only after
the project is operational.

() The possible applications of surpluses will be a matter to be determined
between the NIB and government.

Consideration should be given to setting aside the payments made by tenants, in respect of the
village buildings and schools and subsistence advances, in a development fund for use in future
schemes.

In overall terms the cash flow presented here demonstrates the financial viability of the project
on a recurrent operational basis. On the present basis the annual cash flow surpluses would not
fund the capital investments involved during the projects’s construction. These costs are,
however, being treated as a national budget commitment.
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APPENDIX B |

CROP GROSS MARGINS ON
CLASS 3 SOILS




TABLE B.1

Cotton:

Gross Output
Costs

Gross Margin

Maize/Cowpeas:

Gross Output
Costs

Gross Margin

Groundnuts:

Gross Output
Costs

Gross Margin

Crop Gre*: Margins on Class 3 Soils (K Sh per holding)

2315

5 385

2045
755

1290

8 050
2335

5715

2530
795

1735

Years of Settlement

3

8 050
2 355

5 695

2 860
835

2025

4

8400
2370

6 030

3195
875

2320

1700
625

1075

5

8 750
2395

6 355

3530
910

2620

1890
625

1265

9 100
2 450

6 650

3 865
1030

2835

2450
625

1825

10

9 100
2490

6610

3865
1145

2720

2450
625

1825
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APPENDIX C

ECONOMIC ANALYSIS DATA

TABLE C.1 Project Costs with Shadow Pricing Foreign Exchange (K Sh million)
Proportion
of 1977/ 1978/ 1979/ 1980/ 1981/ 1982/ 1983/ 1984/ 1985/ 1986/ 1987/ 1988/ 1989/ 1990/ 1991/ 1992/93
total cost 78 79 80 81 82 83 B4 85 86 87 a8 89 90 21 92 and
1) following
1. Capital Costs and Replacements
(including physical contingencies)
River headworks 18 5.5 7.8
Main and supply canals 56 3.8 18.5 10.7 ¥
Other irrigation works and
on-farm development 100 2. 2.5 29.2 16.1
Roads and airfields 100 10.8 3.6 2.1 1.4 0.6
Harambee construction and
settlement of
tenants 100 6.8 10.5 10.5 2.5
Agricultural Management 100 0.9 3.3 5.7 6.2 6.2 5.6 6.4 1.3 0.6
NIB buildings 100 0.7 7.6 10.1 5.2 4.0 0.6 /
NIB agricultural machinery 100 1.8 3.7 4.7 2.0 0.4 0.6 0.8 1.0 1.2 1.4 1.5 1.6 1.7 1.8
NIB heavy maintenance plant 100 1.0 5.0 3.1 1.4 0.4 0.7 1.1 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4
NIB miscellaneous equipment 100 0.1 0.1 =3 0.6 0.5 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2
NIB vehicles 100 1.9 1.9 1.4 0.5 1.2 1.4 1.3 1.3 1.3 1.3 1.3 1.3 1.3 3.3 1.3 1.3
Wildlife Conservation works 100 0.9
pistrict and local administra-
tion 50 0.2 0.8 0.1 0.1 0.1
Local authorlity 50 0.5 0.2 v
“M““,MM-.Q of ity Devkbops 20 0.6 0.1 0.9 { Replacement of vehicles and equipment
ment (MCD) 50 0.2 0.1 0.2 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
East Afrlcan Post and Telecomm.
(EAPT) 50 0.7 ‘0.1 0.1 0.1
Ministry of Soclal Services
(MoSS 0.9 0.4 0.2
limistty ol Edvcation (MgE 1.8 2.5 33 0.6
Ministry of ¥ealth (MoH) 0.3 0.3 0.1 0.2
Ministry of Agriculture-
Livestock Extension 100 0.3 0.1 0.2
Ministry of Agriculture-
Agricultural Extension 100 0.5 0.2
Domestic water supplies 100 10.6 23.3 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Rural Centre sewerage 100 L% | B.9
{Rural Centre electricity 34 0.5 0.2 1.4 0.9 0.1 0.1
Forestry and afforestation 100 0.6 0.6 2.4 7.3 .7 1.5 1.5 1.5 1.6 1.7 2.1 1.3 L B -
Planning, deaign and
supervision of construction 100 12.3 7.5 7.5 7.5 6.1
Sub total 5.4 aa.1 126.4 72.7 46.1 15.0 9.0 6.4 6.4 6.2 6.8 6.2 6.2 5.1 5.3 5.4




Cont Lnued

TABLE

Proportion

1991/ 1992/93

1983/ 1984/ 1985/ 1986/ 1987/ 1988/ 1989/ 1990/
84 85 6 a7 88 89 90 91

1982/
83

1978/ 1979/ 1980/ 1981/
78 79 80 81 82

1977/

(4]
total cost

following

(%)

(tncluding physical contingencles)

Kecurrent Costs

z.

NiB costs Including farm

% |

8.6 1.7 278 2.8 VA V2 A 33.6 33.8 34.0
0.3

3.4

1.4

100
100

fuputs and graining
Wildlife conservallon

i i
E?Strlct and local

25

0.1 0.2 0.3 0.3 0.3 0.3

o1

25
25

administracion
Local authoricy

Police

1.4

]
]
0.1
0.2
0.4

0.1
0

0.1
0.2
1.4
0.4

0
0
0.1
0.2
1.4
0.4

0.1
0.1
0.1
0.2
1.4
0.4

1.4

0.1
o0

0.1
0.2
0.4

1.4
0.4

0.1
0.1
0

0.2
1.4
0.4
0.3

1.4

0.1
0.1
(1]

0.2
0.4

0.1
0.1
0.1
0.2
1.4
0.4
0.3

1.4
0.4

1
2
1.4

0.1
0.
0
0
0.4

0.1
0.1
0
0
0.9
0.4

0.1
0.1
0.2
0.5
0.3

0.3
0.2

0.2

0.1

0.1

25
25
25
25
25

MCD
MusS
Mo kd
Holl

0.3 0.3 0.3 0.3 0.3

0.3

0.3

0.3 0.3

0.3

Rural Centre electricity

™ T
o9

0.2
0.4

0.4

0.2

0.2
0.4

0.2
0.4

0.2
0.4

0.2
0.4 0.4

0.2

0.2
0.4

0.2
0

0.2 0.2
0.4 0.4 0.4

0.2

0.2
0.2

100
100

a
9 -
0 -
3
3
3w
o8
23
=U
33

-
-
=
-
=3
=

Minlstry of Lands and

-
.

-

o™

0.1 0.1

0.1

0.1 0.1 0.1 0.1 0.1

0.1

100

Sectlement

Forestry and afforestation
MoA - livestock extemnslon

2.1

1.5
0.2
0.3

13
0.2

1.2
0.1

1.1 1.2
0.1

1.3

0.9

™~

6.2 0.

0.2

100
100

0.3 0.3 0.3 0.3

0.3

0.3

0.3

0.3

MoA - agricultural extension

11.3 21.9 32.3 38.4 38.7 . 39.4 39.7 40.1 40,5 40.9 412 41.3 41.3

4.6

Sub total

92.7 137.7 94.6 7B.6 53.4 47.7 A5.4 45.8 45.9 46.9 46.7 47.1 46.3 46.6 4.7

37.2

Total Costs




TABLE C.2 Project Costs Without Shadow Pricing Forelgn Exchange (K Sh million)

Proportion
.van 1977/ 1978/ 1979/ 1980/ 1981/ 1982/ 1983/ 1984/ 1985/ 1986/ 1987/ 1988/ 1989/ 1990/ 1991/ 1992/93
total cost 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 and
(x) following
1. Capital Costs and Replacements
(including physical contingencles)
River headworks 18 - - 4.9 7.0 - - - -
Main and supply canals 56 3.5 16.6 9.7 - - - » -
Other irrlgation works and
on-farm development 100 Z.V B2 ey 139 - = = L
Roads and airflelds 100 9.7 3.2 1.9 1.2 0.6 - - -
llarambee construction and
settlement of tenants 100 * - 7.9 11.8 13.4 2.5 - w
Agricultural management 100 0.7 2.8 4.8 5.9 b 4.7 3.7 1.1 0.5
NIB buildings 100 0.7 6.9 9.2 4.8 3.7 0.5 - ok
NIB agricultural machinery 100 - - 1.4 2.9 3.6 1.4 0.3 0.5 0.6 0.8 0.9 1.1 1.2 1.2 1.3 1.4
NIB heavy malntenance plant 100 0.8 4.0 2.4 1 - 0.3 0.5 0.9 1.1 1.1 S 1.1 1.1 1.1 1.1 1.1
NIB miscellaneous equipment 100 0.1 0.1 1.1 0.5 0.4 - - - 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2
NIB vehicles 100 1.5 1.5 1.1 0.4 1.0 1.1 1.4 1.1 1.1 1.1 1.1 11 1.1 1.1 1.1 1.1
Wildlife conservation works 100 - - 1.5 - - -
pPistrice and local administra-
tion 50 - 0.2 0.7 0.1 0.1 0.1
Local authority = : & 9.3 9.1 3 2 Replacement of vehicles and equipment
Pakten . - . % i 9. 5.3 0.5 TES eSS ey s
MCD 50 - - 0.2 0.1 0.2 - 3 : s y 3 i 3 . 1
EAPT 50 - - 0.8 0.4 0.2 -
Mo Ed 50 - - 1.7 2.3 3.2 0.5
Moll .50 0.3 1.2 0.3 0.1 0.2 -
MoA - Livestock Extension 100 - - - " 0.3 0.1 0.2 o
MoA - Agricultural Extension 100 - - 0.5 - 0.2 - - -
bomestic Water supplies 100 - 9.3 1.8 - - - - 0.1 0.1 0.1 0.1 0. 0.1 0.1 0.1 0.1
Rural Centre Sewerage 100 - 3.6 1.9 - - - - » " s -~ - o
Rural Centre electricity 34 0.4 0.2 1.1 0.7
Forestry and afforestation 100 0.6 0.5 S | 6.6 7.0 1.4 1.4 1.4 1.5 1.6 1.9 1.1 1.1 - - *
Planning, design and
supervision of construction 100 9.7 6.0 6.0 6.0 4.8 - - - " - » 4 ” " » i
Sub total 0.1 77.3 112.4 64.9 44.1 12.8 7.7 5.6 5.5 5.4 5.8 5.2 5.3 4.2 4.3 4.4
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SUMMARY

Programmes of activities 1 e presented for implementing the Bura Irrigation Settlement Project.
These have been based ;:on the cardinal criterion that early implementation of the project is
vital, and all activities have been related to the schedule of construction of the works. The
programmes cover all cormponents of the project and indicate for project management the time
scales for various activizies. Important factors which could affect the rate of progress are
giiscus?ed and the methoc of developing the programmes from the inter-relation of the activities
is explained.

The second part of the annexe explains the organisation proposed at NIB headquarters and in
other agencies’ offices, and identifies the items of work required to be carried out in design,
specification and procurement, and mobilising staff. The responsiblity for the execution of these
items of work is defined, and the requirements of the financing agencies with regard to the
approval of documents and prequalification procedures are briefly discussed, the full details being
given in the published guideline documents.

Recommendations are imade for the allocation of construction works, gocds and materials into
contracts for procurement purposes, after consideration of possible alternatives. Changes are
proposed from the allocation of works to NYS suggested by ILACO in the feasibility study
report, which should provide more efficient use of the NYS plant, while enabling the other
construction contractors better control of their operations.

The r'egponsibilities of government agencies for the mobilisation of project tenants and staff are
|dent|f1ed and the organisational structure of the National Irrigation Board presented in the
Organisation, Management and Training Annexe is summarised and related to the activities of the
agencies. :

Proposals are presented for specialist assistance to the National Irrigation Board by project
consultants and agricultural management consultants, and the overall responsibility of the Bura
Co-ordinator for the implementation of the project and the control of funds allocated to the
project is identified.




INTRODUCTION

This annexe describes 1/~ overall method of implementing the project. The detailed descriptions
of organisations and meihods of operation contained in the previous specialist annexes are
summarised. The interc : :ndence of these activities is analysed and programmes formulated for
the work in Part 1.

The procedures to be followed for the procurement of contracts for works cons.truction, and the
supply of goods and seivices are described in Part 2. Components for ﬁnanc_ln-g. by the dopor
agencies are identified. /! iere possible, these have been arranged to provide flexibility of funding.

The management and organisation of the project during implementation is summari_sed in Part 3,
and certain details not covered in depth in the management annexe are ampllfjed. Part 4
summarises procedural and organisational recommendations for implementing the project.




PART 1

FORMATION OF PROGRAMMES




CHAPTER 1 FACTORS AFFECTING OVERALL PROGRAMME

1.1 Introduction

Part 1 of this annexe describes the formation of programmes for the implementation of the
overall project. Prograr mies have been presented in the various annexes for some individual
components, and these 1= repeated here for convenience. Further programmes are included for
components not previou:!y dealt with in detail.

Before considering the ' ethodology adopted overall and discussing the component programmes
in detail, some of the 4 tivities critical to the development of the project will be discussed in this
first chapter.

1.2 Project Tenant Mobilisation

The operation of the settlement programme is described in the Sociology and Settlement
Annexe. Although a number of settlement schemes of different types have been operated in
Kenya in the past, this is the first irrigation settlement project of any size to be developed, and
the integration of settlement of tenants from all parts of the country into other components of
the project is consequently more complex than usual.

To ensure that agricultural development can start in early 1980, the first tenants should arrive at
the project in mid 1979. A long publicity period is required to ensure that the population of
Kenya is adequately informed about the project and that people are given an opportunity to
apply for holdings on the project. This will be followed by a selection procedure which will be
time-consuming.

The earliest possible start on the settlement procedures is necessary to satisfy the Government’s
desire for early implementation of the project. Once the tenants have been selected, the rate of
settlement at the project will be governed by the availability of land for settlement, the provision
of infrastructure works and the recruitment and training of agricultural extension, social services
and health staff.

13 Land Clearance and Levelling

Progress in land clearance and levelling will govern the rate at which land becomes available for
settlement and for cultivation. It is considered that NYS does not have the experience to execute
the land levelling work. This is not a bulk earthmoving operation but requires movement and
accurate levelling of small quantities of earthworks, particular care being required in the case of
shallow soils. Because of this situation, the land clearance and levelling work has been included in
the irrigation works international tender, described later.

14 Supply of Domestic Water

The project area has no treated water supply at present and it will be necessary to provide a
temporary supply for all tenants, construction workers and technical and administrative staff
who arrive before the proposed permanent water treatment works at the rural centre becomes
operational. This event is dependent upon the completion of construction of both the
waterworks and the supply and main canals as far as the rural centre. The arrangements for
temporary water supplies and the phasing of the construction of the water distribution mains
with the progress of the irrigation works require careful consideration in programming and are
discussed in detail below.

The temporary water supply to the rural centre will be made the responsibility of the contractor




for the advanced building, who will also construct the basic sewerage system. This contractor will
be appointed by international competitive bidding by July, 1978.

If the operating performance of the treatment works at Hola becomes adequate to meet the
temporary requirements of the Bura Project, then treated water could be brought from Hola in
road tankers. For present purposes, however, it has been assumed that water will be pumped
from the river at a suitable location close to the new rural centre, and transported there by road
tanker. It is estimated that up to five 1 500 gallon capacity vehicles will be required. It will then
be treated and stored in tanks to provide at least a seven-day supply reservoir. Treated water will
also be supplied to the villages developed before installation of perrnanent water supplies. The
storage tanks at the rural centre will be subsequently dismantled under the second buildings
contract and re-erected near groups of villages to provide balancing reserves.

The water treatment works and the distribution mains for the permanent village supplies will be
included in the second buildings contract, starting in mid 1979. These items will have priority of
construction, so that the treatment works and rural centre connections can be completed
coincident with the supply of water via the supply and main irrigation canals, to minimise the
period of reliance on the temporary supply.

The distribution mains for village supplies are located in the verges of the village roads, and the
installation of mains is consequently dependent upon the rate of completion of the irrigation
network. Except for the first few villages which are to be developed before water supplies are
available from the canals, all village sites will have a treated piped water supply from the central
works before project tenants arrive to build their houses.

15 Communications

The National Youth Service (NYS) have started work on the upgrading of the Garsen-Garissa
road to provide an all-weather road link to Nairobi and Mombassa. This should ensure access to
the project area during most of the rainy season. Completion of this work will be followed by the
construction of the Nanigi access road to provide access to the river diversion structure site.

The Ministry of Works is studying the permanent improvement of the Garsen-Garissa road to full
all-weather standard, assisted by Dutch consulting engineers, DHV. This work is unlikely to be
started before the early 1980’s. Thus the National Youth Service work has been designed as a
temporary solution to the problem, suitable for construction by NYS plant. The road has an
unsealed surface and a non-standard cross-section, comprising a 4.5 metre nominal width raised
central section of roadway, with a section about 5.0 metres wide on either side for dry weather
use.

Negotiations with the Posts and Telecommunications Agency for the provision of telephone links
to the project should take place as soon as possible so that equipment is available for installation
as soon as there is a National Irrigation Board presence on site; until the equipment is installed
communications will have to be sent through the National Irrigation Board’s office at Hola.

1.6 Health Facilities

The health care service requires development at an early stage to ensure that it is in operation
before staff and tenants arrive at the project. Initial service will be provided from Hola hospital as
described in the Public Health Annexe, using mobile clinics.

Considerable importance is attached to the medical examination of project tenants and their
families immediately on arrival at site. These initial medical examinations will not only provide
vital base line data but also establish the particular aspects of public health which must be
emphasized in the early years of the project health care programmes: indications of likely aspects
have been given in the Public Health Annexe. Thesg initial examinations will provide the
opportunity for the issue of preventative medicine and instructions on health care, hygiene and
nutrition.

4
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1.7 Design and Procurement Procedures

It is necessary to have e i=nsive consultations with various government agencies during the design
stages of the project, i1 there is a requirement to consult with the financing agencies before
inviting tenders or appc iting contractors. These factors limit the time available for design work
and the preparation of 'znder documents, and the formulation of the project programmes has
taken account of this.

_Recommendations are nade in the second part of this report for the procedures which are
intended to limit possil:i~ delays in obtaining approvals at various stages in the project.




CHAPTER 2 METHODOLOGY OF PROGRAMME DEVELOPMENT

2.1 Principal Criterion for Development

The prime purpose of 1/ Bura Project is to provide as soon as possible an initial basic livelihood
for as many unemploye< or under-employed families as possible: the objectives being to reduce
the drift of the rural opulation to urban areas, to increase employment and agricultural
production, and to achi~ greater self-sufficiency and a reduction of foreign expenditure.

Gi}ren these objectivess, the earliest implementation of Phase | Stage | of the project must be the
orincipal criterion for Jevelopment. The governing factor for early implementation is the
construction of the engi i zering works to which all programmes have been related.

The programmes established for this project planning report have been developed manually and
presented in simple bar chart form, and have been interrelated using simple critical path
techniques. Programmes have been developed for different parts of the project, referred to as
components, with activities within components being defined in general terms only. Detailed
sub-programmes can be developed during the implementation phase of the project once the
general principles of implementation have been agreed.

Duration times for activities have been determined either from experience or from the
development analyses of sub-programmes.

2.2 Components

Components have been defined as units which have a separable identity within the overall
project. Components consist either of a unit to be basically executed by one agency, such as an
internationally tendered construction contract, or a unit involving a single class of persons or
items with inputs by many agencies, such as project tenant mobilisation or the procurement of all
the vehicles for use at the project site.

Programmes are included in this report for the following components:-

(a) agricultural operations;
(b) education development;
(c) public health services;
(d) administrative services;
(e) other government services, such as social services and co-operative
development;
(f) settlement;
(g) livestock;
(h) forestry;
(i) wildlife;
(j) NIB administration;
(k) training;
(n major and minor project works;
(m) buildings and infrastructure;
(n) vehicles, plant and machinery;
(o) processing.
23 Activities

The activities shown iq these programmes are generally capable of being broken down into
sub-programmes, and this may be necessary for project co-ordination and control purposes during
implementation. However, for the forming of programmes for project planning purposes, any
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group of operations which has no significant inter-relationships bztween the operations has been
treated as an activity.

Taking an example from the first programme considered in detai!, Figure 3.2, tenant selection
implementation schedule, the agreement of settlement selection procedures between the
government agencies involved and the financing agencies is treat:.l as one activity, although it
involves a number of activities which could consititute a sub-programme.

Where typical sub-programmes are important to the understanding oi the overall programme they
have been included in this report. Thus in addition to the prograrne shown for project tenant
selection in Figure 3.2, programmes are also included for a typical outline village development,
Figure 3.3, and settlement and irrigation development, Figure 3.4.

24 Presentation

The programmes are presented in bar chart form because this has been found to be the most
readily understood type of programme presentation. The activities are written out generally in
the order of implementation, and the activities are cross-referenced to activities in other
programmes, to indicate the formulation of the overall network of activities for the complete
project. This will facilitate the development of more detailed network programmes for the whole
project should they be required.

Programmes are headed in both fiscal and calendar years, and the numbers of staff and vehicles
noted on programmes are cumulative numbers in all cases. Where different agencies are involved
in a programme, different bars are used for each agency and these are defined in a key on the
programme table.




CHAPTER 3 DESCRIFTION OF PROGRAMMES
GENERAL

31 Introduction

A general description i+ jiven of each of the programmes presented in bar chart form at the end
of this chapter, and aciivities of importance are discussed. A more detailed explanation of the
procurement procedur:; and the co-ordination and management of the project is given in later
sections of this annexe

32 Overall Implementation

This programme is a summary of the component programmes described below, and is shown in
Figure 3.1. It demonstrates how the various activites are interrelated both to one another and to
the time scale of the construction programme.

SETTLEMENT

33 Settlement

Three programmes are included covering settlement, and a detailed discussion of the settlement
procedure is included in the Sociology and Settlement Annexe. The three programmes comprise;
the tenant selection and mobilisation programme; a development programme for the construction
of a typical village; and the settlement and agricultural development programme.

The tenant selection programme is shown in Figure 3.2 and demonstrates that tenant selection
and mobilisation activites are critical to the progress and success of the project once the
engineering works have been constructed. The earliest possible start should be made to agree the
criteria and procedures for tenant selection, and before this can be done, the co-ordinator and the
consulting sociologist must be appointed and staff must be seconded from the Ministry of Lands
and Settlement and the Ministry of Information. These seconded staff will form a unit in the
co-ordinator’s office dealing solely with settlement problems.

The settlement staff will be involved in establishing tenant selection criteria, setting up District
Selection Committees and preparing papers for any publicity and the processing of applications.
The finalising of the settlement programme is dependent upon the selection of all tenants. The
programme can then be formed to give maximum economy in the use of transport, temporary
housing and other facilities.

34 Settlement and Agricultural Development

Figure 3.3 shows the development of a typical village and Figure 3.4 summarises the rate of
settlement of villages and the preparation of land for cultivation.

It is intended that National Irrigation Board and government staff houses in the villages will be
constructed and occupied in advance of the tenants’ arrival so that the staff become integrated in
the community at the earliest possible stage. Normally the village water supply will be
operational before tenant arrival, but for the first three villages to be developed a temporary
water supply will be required. This will be provided as an extension to the temporary supply at
the rural centre.




FILURE 3.0

AT I e aeernesiima |

saquieiey) popIng (Z—Z Z 7 Z A

sjugnsug) M EEEEED

aannadwo) jevohieiuau|

(821) #vippia
[ e niea i ]

sepoEEEE ._.A_:Pw >.—.—.=...w_m<mn_ 1sv3 <:=m
= — l.l. el L. ) hzwzmxsuczm
I o ——cTTT 1 L] - X . " " e -||Ml- o e 1M._uu==ou :
et el o @ B B 1 ..un:___ou dueApy
Sa o R T S S LSRRI N o e s e 1 i S RS ~ sONIGTING
i ==y R - Be— rp—— ep———— S L e o x_aa:w n:u_:uo_m‘-l--n Y
T ee—————— e ———————y R Y T sade|jIA S %
B |%-|[|1| . T w r .l;l!l EmeEo - l| om_”.mm.?._é Ajddng .&u.rHH.
.’ l I l I Eo._a»m adesomag
I Se Ry Sl e e S e T LE SR R R T T saunun
E ot fe T eee————— ST LLLL AMANNID
o aimannsesu)
1\.\..\- e s B " " P S s W S S S S 4 +a 3 3 ~w uopannsuo) 3ujsnoy
RS il e 2 i 5% e IN3W4013A3A 3OVITA
B e < ;3 B B e s iis S0 |. k& fo;,_:.am _u._nu »_..__..:._N B
("ey uj padojosp vae) yromap vopediuy
L E s ca_.ﬂw A_E_..n_ Aresodws |
ol S 4 3 T jeuey) uiely
saimdnng jeues Ajddng
- J uew l.,..l ._ruqxhznum SHYOM NOILVOIYYL |
g it |.I.l|. r" . . aEEw Mm.—.—.l-.‘—.nvﬂxhw IIQ_me)—Q x.m>._|~m|l.
A RS sdinsny
i - I ——— —- —— S S R T i T P g speoy swaldg S
— 4 - — =R T e T e e LR ou:u:ﬂ.sur-|l|.|
FE R Y T e b ! L R I N ssa22y 13uey
BT BT O N R = -l T ey s S
Ajddng 1ayepy |Ing ey 154 savou
€861 861 1861 0861 6L61 BL6) Hv3A TvOsid
€861 861 1861 0861 6161 8L61 LL6) HVIA HYOANIIVO

LAFOMa ANSHETILLEAES NOLL (iv-.-zc vMnNna

ATINAITHOS NOLLVLINIWITdWI




1

FIGURE 3

o e o s S R R 3 : . i sywena| o) Jupoe) frerodwa )

= A RN GAeL R O 99 IR B = g R Fuisnoy a3e||IA acuLApY

Lo il S 3 10 M IS [ IS SR BSS REE WSS T T o sy man B .u:.m o yrodsuey o) SON|IWES 5111990

e o [ e (S (R TG DR SE SE S e T B S ~ans 0 Jsodsues] 0] syueua | ww_._aa:.

et F RS BRSH RS N o T WS N R o B i BB - i . Uu_m uﬂ UU-.—.—O d-”-ﬂﬂ—uuﬂm —.—H-—Qﬂ-ﬂm

IR GIiy, vee Uy Dewews muene S S MSRSN SRR ERER By S Saay Sam " 4 ==l - .0.._..:..&2.“_ ._osﬁ_u_: um__nc..._

i | R e N R A R (B ¢ il A RS RS T : s)ueua ] paYd9|as NI SMIIAII] Suoug

s HEE RN s y i o] i Tt N M e (A SRS (! EREY, SR B USRI ¢ =l : - — — : 0112295 |BUl4

||-1.|||......| ..|I.!i|.|. ...:.. = e 5 g ] TS : . . x JUHA——.—UU& ;0_?U¢

AL

st o=l el | SEt, Bhlie ) b ; {EE ? & . .... . e g

|.|.......|. sjueud | .-uu_vm pue _!9-?__0-.:_ s$Jsa

!.... O O I = = 4 et B | s UMQ je Oﬂo-ulu-—a—.u(_ GMUUO___& m-—_ﬂ dUﬂ——OU

RS : ; Y Y G o N N B il 3 »:u__a__.m polorg puauy pue 100y
2 - s IS : 7 e & [T RO O | Al | B! Vi e | IS b s g == oo ._.u|u-.o.n_
oth 1 L0 | RS 7 e ek 2 o D1 0 ) BB L B SR L R o e o ..o:uo_ow|_o_.m dadl
G U s L (S I S (N1 WA S5 S IR RS ISR s s ses: S BRSO P B e e e < 7E S
3 em | e sl v 0 e R G MEAT ) NS R i g 13 QRS 1 e RS RS .|ir.|||moa::==_nu 101129135 1P1NSIQ 9SI|IGO |
T3 i il s b L L Tt T T T semmpedeig wonpelas esieuid
i 1 o 1) I dd Hadd oma o8 o g e v e s ] st e I|I{|n|m:=_gou..mhn_ «__0...u_.:ow . .A_uamw DRk,

i | . - - . gh w.&:vauo_& .._o:uu_om 5_ »ﬂ::m
.. " " | . | “ . : Roe Sl ik un.ua_o_uom .:::_:mzou .::25(

s 1 T . Wk A it I i 2 | R I ik i . : it ou&_@ o) .:m.—m -O;Bﬂ:Duﬁ— —u..—ﬂ .—En-p—ﬁ_u.—ﬁm BH puodag

o e ey et S D OGNS N RSS! RS N T R i = bG.—.ﬂ.-_—u-QOU u.___n_a‘.n—‘

st i vimla [t {olntol sivivrlrinl vinlalr[alnlolslvlielrlu (i
6161 8L6) LL61

SAUNAAD0Hd NOILDITIAS LNVNIL VO JHWVHOOHA




uonepowoedde Asesodwa) 10j SISNOY LU g) - ] PUEiSII0IS pue punodwod Juisnoy jjers gIN sasiadwo)

FIGURE 3.3

uoiINpu| Apuwe 4 s indug SIIIAISS je120g

induy 1321)j0 WAWIMAS

ndu) Sujupes| Jueus ) suoisunxy giN

2115 0] |9ARI] sIl|lwe 4

sTuiping @aquerel] 1on1su0’ SIUEUI |

SasSNO} 12NSU0Y SIURUD |

211G 1€ paINpu| sjuRIA |

2115 0) |2AR | sjyueua |

Ajddng 1ayey 912dwo)

— — . = —_t cBEES S

sjeuaiey Juisnoy ajidyoog

ALY JJeI§ UoISUNXF GIN

_..u:_aso:_ ade|IA 9ouRApY

(i]3 St (114 | (] S (@rewixosddy) 3224

39VTTIA V 40 LNIWJ0TIAIA INITLNO TTVIIdAL




4

£33

FIGUR

8sl

£l

891

(41

11114

bEb

01E1

so|qe1adap -

SINUpUNoID -

seadmo) pue dTIEY .

(sa1e1291))

uoyo) - paddoi) vdiy

(s@1e1291]) voneAn|n) IApUn TIY

0l

|
I
|
L]
|
i
1
'
]
1
|
|
|
_
)
“ vLg
1
]
|
+
L]
|

paojdwory sade((A jo 1quny

Au._n._.-_.z_.n. sjooyas Arewpad 3uipnjou)
101)2N1SU0Y) DqUILIE]| pue ISNOY

g 0p89t

—

1>alo1yg e 21325 saljluiey

hﬂd.—..; —w-—u

( suosiad jo ‘ou) yaloiy o) ayesdiy) syueua |

LI RALIE|

.A,mahn-uo_:
uonEAN|N) 10) I|qe|IeAy pue]

€861

[4:17]

86l

1861

0861

6L61

n.ﬂﬂsﬁ _HUm_L

0861

6L61

Jea g 1epudje)

NOILVAILTIND ONV IN3IW3TL13S 40 31V




it is proposed that a st
or a contractual organis
village primary schools
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ckpile of building materials be built up at each village either by the NYS
tion. This will ensure an even flow of materials for the tenant housing,

ind multi-purpose community halls construction, and mitigate the
upply in the mangrove pole industry.

. a village is indicated as 30 weeks on Figure 3.3. In practice this period
Hilities and adaptabilities of each group of tenants and no detailed
village development has been shown, but the sequence of village
on Figure 3.5.

10 weeks is considered to be a realistic average period of construction,
, induction and instruction of the tenants, and for the rebuilding of any

struction. As the supervising and organisational staffs become more
‘onstruction should improve.

CONSTRUCTION

35 Advance Buildings

To supervise construction work, and prepare for settlement and agricultural operations staff from
the project consultants, the National Irrigation Board and other government agencies will be
required to work in the project area from early 1978; some staff houses will be needed in the
rural centre and some in the first three villages. A number of tenant houses will also be required
initially to house the first tenants whilst they are building their own houses in these villages.

Various possible arrangements have been considered including the following:-

(a) using NIB facilities to extend the housing at Hola;

(b) providing housing in the major civil engineering works contract;

(c) an early start on the rural centre and staff housing contract;

(d) a separate advance contract for part of the rural centre and the housing for

the first three villages.

The last alternative was adopted, because it provided the best use of available sources, giving two
buildings contracts of reasonable magnitude and duration, suitable for parallel financing. Housing
will be standard types, and the contract would include office and recreational accommodation.
The permanent sewerage work, temporary water supplies and power generation will form part of
the contract, equipment for the latter two may be provided by a nominated supplier, under
Dutch aid.

The programme is shown in Figure 3.6.

3.6 Buildings and Infrastructure

The majority of the houses and buildings, the construction of the permanent water supply and its
treatment works, and the distribution water mains to the villages, are included in a separate
second contract for international competitive bidding.

The houses and buildings will comprise seven basic types of staff housing, and offices, workshops
and other buildings, to complete the rural centre development, except for industrial
development. Advanced staff and tenant housing in some twenty villages will also be included in
this second contract.

The construction of the permanent water supply treatment works will be the first work to be
completed under this contract, to coincide with the completion of the canal works. The
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construction of the water distribution mains to the villages will be phased with the operations of
the National Youth Service, who are responsible for the grading and surfacing of the village roads.
This will require detailed programming at the construction stage, based on certain key dates to be
included in the ICB contract.

The overall programme for this building and infrastructure contract is shown in Figure 3.7 and
details of the infrastr -ture in Figure 3.8. The contractor will be required to make his own
arrangements for accommodation, water supplies and other services because the advanced
building contract will - nly provide for such facilities for project staff of NIB, other government
agencies, and their consultants.

37 Major and M inor Works

!’rogrammes for the construction of major and minor works by contractors appointed after
international competitive bidding are given in Figure 3.9, while Figure 3.10 shows the programme
for work to be undertalen by the National Youth Service (NYS).

The allocation of wort proposed differs from the original ILACO proposals, and the reasoning
for the new allocation is considered in Chapter 6.

The requirement for first water by early 1980 (decided at the co-financers meeting in March,
1977 is a controlling factor deciding the arrangement of construction contracts, together with
the need to make the works attractive to international competitive bidders, and to utilise the
NYS capabilities and plant to best effect. To meet these requirements it is proposed to include in
one contract the supply canal structures, the main canal earthworks and structures, and the
irrigation works and land levelling for the 6 700 hectares of Stage |, Phase |, together with a
temporary pump station of 4 cumecs capacity at the headworks site. This will give a contract
worth about 11.3 million Kenyan shillings extending over about three and a half years.

The river diversion structure and ancillary works will form a second contract at a later date, also
for international competitive bidding.

The NYS will be responsible for construction of the supply canal earthworks, the Nanigi access
road, the airfields, upgrading of the Garsen-Garissa road, land clearance and materials stockpiling
for village construction, and the construction of pit latrines, showers, water points, ponds and
distribution water mains within the villages.

The start of the river diversion structure works is dependent on the completion of studies and
surveys forming part of the Stage || Feasibility Study which is detailed in Figure 3.23. Because
the construction of the river diversion structure is later than previous programmes the period of
NYS maintenance of the Garsen-Garissa road has been extended from 24 months to 27 months
to cover the duration of the |CB contract.

PROCUREMENT OF EQUIPMENT

3.8 NIB Vehicles

The vehicle procurement programme which is shown in Figure 3.11 is based upon the staffing
programme, which in turn, is related to the programme for implementation and agricultural
development. Vehicles are provided for staff at Bura and at the Bura Co-ordinator’s office in
Nairobi. Procurement would be by tender, subject to the funding requirements of the particular

co-financer.




3.9 Other Government Agency Vehicles

The programme for the provision of other government agency vehicles is shown in Figure 3.12. It
is proposed that NIB and government agency procurement be combined to achieve maximum
economy, subject to internal agreements on procedure between the agencies and the
requirements of the particular co-financer.

3.10 Farm Machinery and Implements

The farm machinery and implements procurement programme follows the rate of agricultural
development and the needs for staff training in advance of development. To simplify
documentation procedures it is proposed that vehicles of each type be procured by annual
contracts as indicated in the programme shown in Figure 3.13.

3.1 Engineering Plant, Machinery and Equipment

The delivery of these items is phased to suit staff training requirements and the expiry of
contractors’ responsibility for works maintenance, so that staff are fully trained in operating
techniques before they are required to assume responsibility for operation and maintenance of
the works’ vehicles and machinery. Figure 3.14 shows the programme, which indicates how the
procurement procedures vary to accord with the requirements of co-financers for some
procurement in the country of origin of finance. The exact plant to be nominated for such
supply is subject to confirmation by the co-financers and some subsequent modification of the
programme may be necessary.

3.12 Ginnery

The ginnery will be provided under a turnkey contract awarded after international competitive
bidding. It will include the provision of all machinery, buildings, vehicles and equipment
necessary for the operation of the ginnery, and these separate items are indicated in the
programme for ginnery development shown in Figure 3.15.

SERVICING

3.13 Staff Recruitment and Training

The timely recruitment of staff and their adequate training are two essentials for the successful
operation of the project. In addition to the extensive NIB staff requirement, many staff are
required at the project by other government agencies.

Their training and backgrounds should be such that they are suitable for working in the particular
conditions of Bura, and their arrival at the project area must be phased with the completion for
occupation of houses and offices.

Details of the staff requirements are given in the Institutions and Services, and the Agricultural
Planning Annexes, and are summarised in the following figures:-

Figure 3.16 Education

Figure 3.17 Administration

Figure 3.18 Police

Figure 3.19 Social Services

Figure 3.20 Co-operative Development

Figure 3.21 East Africa Posts and Telecommunications

1




3.14 Consultancy Services

Figures 3.22 and 3.23 show the programme for design work for the project. Certain design and
apprgval activities are critical to the implementation programme, where they relate to advance
housing, and the state of construction works.

It is intended that the tender packages for the housing and infrastructure works should be
prepared in Kenya, and this will require a mobilisation period which is not shown in the
programme, although the start date shown for design work, does allow for prior mobilisation.

Figure 3.24 shows the durations for inputs to supervise the construction of works. The total
numbers of staff required have not been indicated on the programme, because they will depend
upon the final form of the contracts.

3.1 Financial Procedures

An outline of the various procedures necessary to obtain approval of tender documents,

prequalified contractors, and to award contracts is shown in Figure 3.25. Detailed programmes

have not been developed for these procedures for all work, but the time durations allowed for

;gproval in the component programmes are based on following the outline procedure given in the
igure.

3.16 Trials and Development

The staffing requirements and the programmes for forestry, livestock, wildlife and fisheries are
described in detail in the appropriate annexes, and summary programmes are presented here for
completeness in the following figures:-

Implementation Schedule:

Figure 3.26 Forestry

Figure 3.27 Wildlife and Ecology
Figure 3.28 Livestock

Figure 3.29 Fisheries

The Forestry and Wildlife schedules contain activites which are critical to the project
development, but the Livestock and Fisheries activities are not diretly connected with any critical
development component.

3.17 Co-ordination

The responsibility for co-ordination of all work programmes will lie with the Bura Co-ordinator’s
Office of the National Irrigation Board. The Engineer (Planning) will be directly responsible for
this work, monitoring progress with all agencies, providing updated programmes for all
components, and maintaining a master programme.

Regular reporting procedures will be established for all design and procurement operations, all
contracts and managerial functions, so that progress can be properly monitored. Effective
co-ordination will of course be an essential prerequisite for the timely completion of the project
and its implementation.

12




FIGURE 3.7

™ S n T JFEN e |.1l:|i|~n n “ou E:u_ u_ uu&ﬂ.._.:usia_.: 11753
= .:3-3(
e E o = i T e R N T S ..!o._.
N R - o] = $321)J0 vonEnsIuIWpY PINsIa
e Cn Nl Amoacou ua.fs__.- uo:..ou qng :.:na:.lH
F T ] e ?ob:uu 1941e) 221))0 1594
Y SRR 7 T R R T R o e i AT S Ao:.heu |eIny) |00Y2S Aewing |
i "~ |ooias Asepuodag
R SRS 7 wopwIg 91104 Wadi2e
s anua) yoressoy -
hru sins § sdoysyiom uua_._.> .
TSI i, S SRS W S [y et L M O sqn1d :n-w "
> = - : T enua) x.:..h.al.:m_.ou. L1 o
R e e— anuan dujuesy - 1° z >
S T SR | R T e
W R S s BRI T R e a . Jdmaiisit i .
FEE =i~ TSRSET T AN TTIRONS 1T SN T ?:wo...ou“.«mw“ ;
= tze 1L i6)  1S1 |1 o - ES: e e S L e
S SRR | e S 3 4 i s = Bisss -H.mﬁuﬁ:_:u
. gl TS TR i et 4
W SRS R 6 v 128 ] Y B0 SNBREERE St
Iy N ki £l R 101 S y B S e S B L et U e INERRAIRIVZE S
0l P SRR i IS U T - 8 ==
oa».—. Zuisnoyj) jJo uondANSUO) 5
R PR R SR PR SN e R P =
R IR [ 12€NU0Y PIEMY PUE POl Jpua|
€861 1861 1861 0861 6L61 8L61 HV3IA TVISId
€861 861 1861 0861 6L61 8L61 LL6Y HYIA HVYGNITIVD

(Z "N 1DVHLNOD) SONIGTING




FIGURE 3.8
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FIGURE 3.9
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CHAPTER 4 0ORGANISATION

41 Introjuction

The day-to-da, -unning of the development of the project will be carried out by the Bura Project
Co-ordinator's ffice in the National Irrigation Board (NIB), under the overall control of its
General Man: r. A Bura Steering Committee comprising representatives of all government
agencies involvd in the project, and chaired by the Chairman of the National Irrigation Board
(N1B), will en= e proper liaison between the agencies. It will set up an executive committee to
provide a cont ' uous linkage. Full details are given in the Organisation, Management and Training
Annexe.

4.2 Co-ordinator’s Office

The Co-ordinaior will be responsible for the direction of all project work carried out by NIB, and
the co-ordination of all work which is the responsibility of other government agencies. He will
have NIB and consultants’ staff individually responsible for overall planning, construction
contracts, anc supplies (vehicles, plant and equipment) as described in the Organisation,
Management and Training Annexe.

These staff will ensur that contract documents are prepared, approved and issued for tenders at
the appropriate times and in accordance with the procedures described below and in the
programme tables.

43 Consultants’ Staff

The project consultants will provide staff for the Co-ordinator’s Office and give training to
counterpart Kenyan staff. Site supervision will be carried out by the project consultants: some
local or other expatriate staff will also be employed on site as described later.

4.4 Inspection

Pre-delivery inspection of vehicles, plant and equipment will be carried out by qualified
inspectors where appropriate.

4.5 Design and Contract Documents

Designs and tender documents will be carried out by the project consultants mainly in their UK
offices. The design and preparation of contract documents will be carried out in the UK for
irrigation works, vehicles, ginnery, plant and equipment. The design and preparation of tender
documents for buildings and infrastructure works may be carried out in Nairobi to simplify
liaison with the many government agencies involved in these aspects of the project.

4.6 Gazettement

The preparation of plans for the gazettement of land will be the responsibility of the NIB, and all
field work in connection with natural forest gazettement will be carried out by the Forest
Department of the Ministry of Natural Resources. The Co-ordinator’s office will be responsible
for ensuring the timely completion of gazettement. Detailed proposals are given in the Forestry
Annexe.
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4.7 Settlement

The settlement programme will be executed through the Ministry of Land and Settlement who
will second the necessary staff to NIB to work in the Project Co-ordinator’s office and at the
project site. Staff will also be seconded from the Ministry of Information to assist in this work.
The Co-ordinator’s office will ensure that settlement is carried out in accordance with the
established programme, under the direction of a rural sociologist. The S«ciology and Settlement
Annexe describes all these activities in detail.

4.8 Other Government Agencies

The functions of other Ministries and the co-ordination of all activities at the project site are also
described in detail in the appropriate annexes. Again the Co-ordinator’s office will be responsible
for the liaison of these government organisations and ensuring that their tasks are completed in
time and in accordance with the established programme.

4.9 Financial Control and Disbursements

The withdrawal of proceeds of the International Bank for Reconstruction and Development
(IBRD) loan and International Development Agency (IDA) credit will be in accordance with their
Guidelines published in October 1974 and referred to in the loan and credit agreements. The
proceeds of the loans of other financiers will be handled in accordance with similar guidelines to
be incorporated in their agreements with the Government of Kenya.

These withdrawals will be executed by the Ministry of Finance and Planning on behalf of the
Government, and given to NIB as a grant for the execution of the parts of the project for which
NIB has responsibility. Existing procedures will be followed by the Ministry for the funding of
other government agencies, except that is proposed that the Bura Co-ordinator should be
required to approve all disbursements made from funds allocated to the project. Thus the
Co-ordinator’s office will effectively have both executive and financial control over all matters
affecting the project.

Financial control and accounting procedures are described in the Organisation, Management and
Training Annexe.
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CHAPTER5 SPECIFICATION, DESIGNS AND STUDIES

5.1 Backyround

The specificatic: and design work to be carried out by the project consultants will be based as far
as possible on 2 work previously done by ILACO. A design review report has been submitted
under separate . ver, reviewing the drawings and draft contract documents produced by ILACO
for the headwo: ks, supply and main canals, irrigation network, and on-farm works. The ILACO
documents are hased on the National Youth Service carrying out all the work in the irrigated
area, except for the main canal structures, together with the roadworks described elsewhere, and
a contractor a; ointed after international competitive bidding constructing the headworks, the
supply canal ar‘| the main canal structures.

5.2 Proposed Revisions

Early implementation of Phase | Stage | of the Bura Project is a principal recommendation of this
report. The construction programmes have been modified to ensure the provision of irrigation
water to the first part of Phase | by early 1980, and all other programmes have been related to
the construction of the works. This will involve a different allocation of construction, described
below, and sore modification of the contract documents.

It is also proposed that the design of the river headworks be modified to provide a more suitable
structure to serve the apparently larger area of better soils on the eastern bank of the river. More
detailed soil surveys will be required together with a topographical survey before the headworks
designs can be finalised. These matters are discussed in detail in the design review reports.

5.3 Extent of Work to be Done
Detailed design of infrastructural works and buildings has not been carried out to date, although

alternative designs have been reviewed and costed. The overall designs and study work to be
carried out by the project consultants thus include the following items:-

(a) East bank feasibility study

(b) Revised design of headworks and any associated modification of the upper
section of the supply canal

(c) Revision of contract documents for major and minor project works

(d) Detailed structural planning of rural centre and villages

(e) Detailed working drawings for houses and other buildings, following
conceptional designs by NIB

(f) Detailed design of water supply, sewerage, and electricity supply and
distribution systems

(g) Contract documents for the above items for international competitive
bidding, including a separate contract for advance works by local
procurement

(h) Contract documents for the procurement of vehicles and equipment

(i) Advice and assistance on staffing, training and other project matters.

5.4 Consultants’ Organisation

The work for the east bank feasibility study will be carried out in the field and in the consultants
office in Nairobi and UK. The preparation of designs and contract documents for the major and
minor project works and vehicles and equipment procurement will be carried out in the UK,
while structural planning, buildings and infrastructure work may be handled in Nairobi. A small
design staff will be provided at the project site as described later.
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All this work will be carried out under the direction of the consultants’ representative in Nairobi
who will also be the Deputy Co-ordinator, but the leaders of each design team will be responsible
for direct liaison with the appropriate government agencies involved as discussed below.

5.5 Department of Physical Planning

The Department of Physical Planning has agreed with the general principles of structural planning
described in the Village Planning and Design Annexe, and will be closely involved in the next
stage of developing the structural plans, and co-ordinating the work with the other government
agencies involved.

5.6 Ministry of Works

The Ministry of Works (MOW) is generally responsible for the design and construction of all
roads, government housing and other buildings. In some special cases, notably parastatal
organisations, this responsibility is delegated, as in the case of hospitals and clinics which are
designed by the Ministry of Health. Various MOW designs for housing are available as reviewed in
Section 5.8 below, but in the case of the Bura situation these are not generally considered
suitable.

The delegation of responsibility for design and construction of buildings to NIB and its
consultants is permitted by agreement between the Treasury and the Ministry of Works and it is
proposed that such delegation be allowed for the Bura Project, because of the particular
circumstances.

It is proposed that initial designs be developed by the National Irrigation Board architect in
association with the consultants’ design team, for approval, if necessary by the Ministry of Works.
The consultants’ team would then produce working drawings and contract documents for
construction.

5.7 Garsen-Garissa Road

The Garsen-Garissa road, under construction by the NYS, is being constructed to a non-standard
cross-section with an unsealed surface. This cross-section has been designed to suit the locality,
the available materials and the NYS method of working, and has been agreed with the Ministry of
Works.

The general location of the new section of road bypassing the project area has been agreed with
the Ministry of Works on the basis of it being a temporary road and the Ministry has assumed
responsibility for fixing the bypass line on the ground for NYS to proceed with the construction
of the road.

5.8 Housing and Buildings

The MOW and other government agency house and building designs are reviewed in the Housing
and Building Annexe. The review has shown that no entirely suitable house design exists for the
climatic conditions at Bura, and that for most houses a total redesign would be greatly preferable.
Proposals for carrying out this work have been mentioned in Section 5.8 above.

Where necessary designs for ancillary buildings will be prepared. Specifications and contract

documents will be prepared in accordance with the normal Kenya practice, modified so as to be
suitable for international competitive bidding.
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5.9 Water Supply and Sewerage

The general principles of central water treatment works, the distribution system and the sewerage
proposals described in the Utility Services Annexe have been discussed with the Ministry of Water
Development. Detailed designs and tender documents will be prepared in accordance with the
Ministry’s standard practice except that certain items will be specified to International
Organisation Standards (1SO). This is acceptable to the Ministry.

The work will be incorporated in the main buildings contract, subject to agreement between the
financing agencies involved, and special tendering requirements may be required for the supply of
some items of plant and the uPVC pipe for the water distribution mains. This results from the
requirements of the Government of the Netherlands regarding the expenditure of a proportion of
their funding of the infrastructure works in the Netherlands.

5.10 Electricity Supply

The electricity supply will be operated by the East Africa Power and Light Company (EAPLC)
who have assisted us in the formulation of our proposals. At this stage, allowance has been made
only for a supply to industrial and domestic consumers at the project rural centre, but it is the
intention of EAPLC ultimately to operate sufficient generating equipment there to supply Hola
also, installing a transmission line to Hola for that purpose.

Designs and contract documents for this part of the project will be based on equipment
procurement from Dutch sources.

5.11 Vehicles and Equipment

The final requirements for the project will be developed in Nairobi in discussion with NIB and in
particular the Project Manager, who will work initially in the Project Co-ordinator’s office. Final
specifications will then be prepared in Kenya and UK in accordance with World Bank
procurement guidelines, the division of contracts being as set out in the programme section of
this annexe.

Vehicles and equipment for government agencies not directly involved in the project will be
procured under local procedures where appropriate.

5.12 Approval Procedures

All designs, contract documents and list of proposed tenders will be reviewed by the staff of the
Bura Co-ordinator's office and submitted to the General Manager of the National Irrigation Board
for approval, and onward transmission to the financing agencies for their comment and approval.
Prequalification procedures will be followed where required by the co-financers. On submission
of the tenders the project consultants will prepare a report on tenders with recommendations for
the award of a contract where appropriate, for approval by the General Manager, the Ministry of
;i;gnce and Planning, and the co-financers. An outline of these procedures is shown in Figure

The breakdown of the project into contracts and the procedures for progressing these contracts is
described in the following chapters.
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CHAPTER6 MAJOR AND MINOR WORKS

6.1 Introsluction

The original roposals made by ILACO for the division of construction work into contracts
suitable for e»ccution by the National Youth Service and by contractors appointed after
international c: mpetitive bidding has been reviewed. The roads and airfields work now in hand
remain with N5, but a different arrangement is proposed for the irrigation works.

6.2 Crito:ia for Contracts

The following criteria have been used in assessing alternative arrangements for the irrigation
works contracia:-

(a) Contracts should be clearly defined one from another;

(b) work suitable for NYS has been identified as bulk earthmoving of a
repetitive nature suitable for construction by plant already in use or on
order, and not requiring completion on a tight time schedule;

(c) structural concrete and steelwork has been included in the works for
international competitive bidding, together with other work requiring special
skills;

(d) first irrigation water should be supplied to the project in early 1980.

The bulk earthmoving in the project comprises the river diversion channel, the supply canal, the
main canal, and the irrigation and drainage networks. These last works are not suitable for
excavation by NYS plant because quite complicated movement of small earthworks is involved
and also a considerable number of small but important structures. The river diversion works
require co-ordination with the headworks structure, and the co-ordination of work in the main
canal area between the NYS and contractors would present difficulties.

6.3 Proposed Contract Arrangements

A three contract arrangement for the irrigation works is proposed to satisfy these considerations,
two contracts to be awarded after international competitive bidding (ICB), and the third to be
executed by the National Youth Service under force account.

6.4 International Competitive Bidding (ICB) Contracts

One contract for ICB would comprise the headworks, the river diversion channel and associated
works. The second contract would comprise the temporary pump station, the supply canal
structures, the main canal and its structures, and the irrigation and drainage network, including
land levelling.

6.5 National Youth Service (NYS) Contracts

The NYS work would comprise the supply canal earthworks, the Garsen-Garissa road
improvement and diversion, the Nanigi access road, airstrips, scheme roads surfacing, and village
site clearance, roadworks and minor construction works, such as showers, washing points and
latrines. NYS would also be responsible for transporting to site and stockpiling materials for
tenant housing. The NYS earthworks would terminate at a cut line adjacent to each of the
structures of the supply canal, and a short section of earthworks would be included with the
structures in the second ICB contract. The earthworks of the main canal have not been included
in the NYS contract because their inclusion may well make the earthworks a critical factor in
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meeting the fairly tight construction programme. The proposed arrangement will ensure that the
main construction contracts will be executed in separate, well defined areas.

6.6 Management and Progress of NYS Works

The second ICB contract would provide for a construction management input into NYS to
strengthen the site organisation. This would include managers, foremen, 2ngineers, mechanics and
a stores controller, all to be paid for on a man-month basis.

A programme would be written into the NYS contract limiting its operations to the complete
construction of a short section of the supply canal earthworks at a time, starting from the north
end. Should there be any shortfall in progress by NYS, this would enable negotiations to be
carried out with the second ICB contractor to assume responsibility for the northern section of
the supply canal earthworks to avoid delay to the overall project programme.

6.7 Prequalification

In accordance with World Bank procedures, prequalification is proposed for tenderers for the ICB
contracts. The invitation to prequalify will be advertised in the general circulation newspapers in
Kenya, and selected international newspapers and technical magazines.

The invitation will give a brief specification of the works, and the requirements for
prequalification, calling for details of the prospective tenderers’ experience and performance on
previous similar contracts, capabilities with respect to personnel, plant and equipment, and
financial history. It will be issued at least sixty days before the intended date of issue of
documents to tenderers to allow for a proper response and an assessment of the applicants for
prequalification.

A report will be prepared by the project consultants on tne response, and a selected list of
tenderers recommended. This report will be passed through NIB to the co-financers for comment
and approval.

Following the approval of this report and the tender documents, tenders will be called for.

6.8 Site Visit

The tender period for all major construction works contracts will include a site visit for all
tenderers at an early stage. The arrangements for this visit will be made by the project
consultants, and there will be an opportunity for discussion and clarification of the requirements
of the contract documents. Should any amendment or other actions be required as a result of the
site visit they can be taken in good time before the end of the tender period, which will be not
less than 90 days.

6.9 Tender Reviews

The tender reviews will be made by the project consultants in accordance with the World Bank
guidelines and submitted to the General Manager of the NIB for approval and forwarding to
co-financers. The reviews will include a recommendation for a contract award, unless
circumstances arise which render no recommendation possible.

The recommendation will require approval by the co-financers and the Ministry of Finance and
Planning before the NIB can proceed to negotiate the contracts. It is advisable to allow a period
for negotiations for the contract because it is likely that tenderers will raise qualifications and
add riders to their tenders which will have to be resolved in negotiation.
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The condition: »f contract will be the Conditions of Contract (International) for Works of Civil
Engineering Coiistruction (Second Edition July 1969, reprinted 1972) published by FIDIC, with
modifications '+ suit the particular requirements of each contract. For those contracts where the
European Dev: lopment Fund (EDF) is financing parts of the works, additional contract clauses
will be requirc:! to clarify the position of the EDF delegate, because the conditions of contract
used by EDF io not allow the Engineer the same independence as obtained under the FIDIC
conditions.

6.10 Contiact Supervision

Each construction contract will be supervised by Resident Engineers appointed by the project
consultants, responsible to a Chief Resident Engineer who will have overall responsibility for all
construction work at the site. The Chief Resident Engineer would be responsible to the
Engineer's Recoresentative in Nairobi. Each resident engineer will have a staff of assistant
engineers and inspectors appropriate to the size and complexity of the contract works, to assist
him in carrying out the responsibilities delegated to him by the Engineer. Provision has been
made for training in site supervision local staff seconded by NIB.

The resident cngineering staff will be responsible for supervising all aspects of the construction
works to ensure that it is carried out in accordance with the drawings and specifications. Progress
on the work will be monitored and delays and other problems identified in a monthly report
prepared by the Chief Resident Engineer so that appropriate measures can be taken to complete

the works corractly and on time.

6.11 Payment

The initial and final measurements of the works and approval of interim and final payment
certificates will be undertaken by the Chief Resident Engineer and his staff. The certificates will
then be passed by the Chief Resident Engineer through the Project Co-ordinator to the General
Manageer of the National Irrigation Board for approval and payment. The NIB will charge
payment against funds granted by the Ministry of Finance and Planning, who will then withdraw
the appropriate sums from the co-financers loans on presentation of the Engineer’s certificate
under the standard procedure laid down in the loan/grant agreements.

In the case of the work carried out by the National Youth Service on force account, it is
recommended that payment be made on the basis of certificates issued by the resident engineer
responsible for supervising the NYS work. At present the documentation being submitted by the
NYS in justification is not considered adequate for proper control to be exercised. This is in part
the result of a lack of field supervision but until such time as an adequate independent
supervisory staff is established in the field no improved system can be adopted.
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CHAPTER 7 EUILDINGS AND INFRASTRUCTURE

73 Exten of Work

This work incli. ies the construction of all the buildings in the 23 villages and the rural centre to
be provided uiler the project. Thus, offices and workshops for agricultural and government
operations, hot ing for tenants, NIB and government agency staff, the treated domestic water
supply and the riral centre sewerage and electricity generation are all included.

7.2 Villaz: Construction

Materials for (2=nant housing will be delivered to the project by NYS or some contracted
organisation, ai:d stored at the village sites before the tenants arrive. NYS will also form the
village roads, construct the augered pit latrines and their slabs, ponds, water points and village
water distribution mains, and set out the house plots.

NIB staff, othcr government staff and primary school teacher housing will all be constructed by a
building contractor before the arrival of tenants. A number of tenant houses will also be
constructed by this contractor as temporary tenant accommodation, between 12 and 18 houses
for each village, depending on the detailed settlement programme.

The tenants will construct their own houses as soon as possible after their arrival, the
arrangements for this being described in the Housing and Building Annexe. They will then
proceed to construct the primary school buildings and the village multi-purpose halls with
materials provided by NIB, the cost of which will be refunded by the tenants from their cash
crop payments. The tenant building work will be managed by the NIB project building supervisor
and his staff (see the Organisation, Management and Training Annexe) and overall supervision
will be by a clerk of works of the project consultant’s staff. The NIB will pay the tenants for
their labour during the construction work period (repayable from the first cash crop payments)
and provide temporary catering arrangements (also repayable) until the arrival of the tenant
families, see the Sociology and Settlement Annexe.

7.3 Rural Centre Construction

The rural centre will contain all the main offices for the agricultural operations, including
administrative offices, workshops for the maintenance of NIB vehicles, machinery and plant,
together with offices for all government services to the project area. Housing will be provided for
all government and NIB staff servicing the project within the rural centre, except for field
assistants’ and water guards’ houses at the villages. Staff manning the utility services, that is the
treated water supply, sewerage and electricity supply, will also be provided with housing.

All this building work will be included in two contracts for international competitive bidding.
The contracts will be for the development of the complete rural centre and project infrastructure,
plus all public health buildings, the water supply distribution system to the villages together with
the road system within the rural centre.

The division into two contracts has been described in the programmes description section of this
annexe. Each of these contracts will be carried out after selection of a contractor by international
competitive bidding and the work will include some items for which suppliers will be nominate;-n
accordance with the requirements of the financing agencies.

On completion of the works the various buildings will be handed over to the government agenices
responsible for their operation, and on expiry of the contractual maintenance period, it is
proposed that the responsibility for maintenance will be assumed by NIB under an agency
agreement with the Ministry of Works and other agencies concerned.
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The construction of shops, factories and commercial buildings (other than the cotton ginnery),
places of worship and the like, will be left to private enterprise. However, as it will be difficult to
adopt the normal self-help (harambee) method of primary school construction in the rural centre,
it is proposed that the two primary schools should be constructed by NIB under the ICB
contract. Staff clubs will also be constructed in this way. A complete list of the buildings to be
constructed under this contract is given in Table A.5 of the Project Costs Annexe.

7.4 Contract Procedure
The procedure for procurement and implementation of the ICB contracts for these building and

infrastructure works will be identical to the 1CB contracts for major works described previously,
including prequalification. Supervision will be carried out by the project consultants.

22



.

CHAPTER 8 VEHICLES, PLANT, MACHINERY AND EQUIPMENT

8.1 Introduction

The procurement of the vehicles, plant, machinery and equipment generally will be by
international competitive bidding, although there will be some limitations on this imposed by the
financing agencies. The extent of these limitations has been defined earlier in the text.

The procedures for preparing tender documents and obtaining approval before issue for tendering
will be similar to those described for the construction of works.

8.2 Tender Documents

Tender documents for items requiring installation at site will be based on the Model Form of
General Conditions (B2) recommended by the Institution of Mechanical Engineers, the
Institution of Electrical Engineers, and the Association of Consulting Engineers, for use in
' connection with Export Contracts, Delivery FOB, CIF, or FOR, with supervision of erection,
| 1960 Edition. Tender documents for supply and delivery only will be based on suppliers’
| conditions of sale, and contracts with successful tenderers will be negotiated on the basis of such
conditions.

8.3 Vehicles

One set of tender documents will be issued for all wheeled vehicles to be used on roads, excluding
construction plant such as loaders, for supply in any one year. Similar documents will be used in
successive years for the different numbers of vehicles then required. The tender document will be
drawn up in such a manner that tenderers will be able to submit bids only for a single type of
vehicle, for example, four-wheel drive vehicles, if they do not have the capacity to tender for all

types.

It is proposed that the contracts will include vehicles required by government agencies as well as
the National Irrigation Board to simplify purchasing procedures, and to conform with the loan
and credit conditions. The internal government machinery to achieve this will have to be
developed in discussion between departments.

Bicycles and motorcycles will be purchased under local tender as required during the
development of the project.

Table A.8 of the Project Costs Annexe lists the vehicles specified for the project.

8.4 Plant

A similar procedure to that proposed above for vehicles will be adopted for plant, with the
exceptions noted below:

Dredgers and dredging equipment will be provided under Dutch aid, and the manufacturer and
type of equipment will be nominated by the project consultants. Prices of different types of
dredging equipment will be obtained from the suppliers and the most suitable and economic type
of equipment will be selected for nomination.

Other plant will be obtained from the Netherlands in a similar manner, and negotiations are in
hand with the Dutch government to identify what available plant is suitable for nomination. This
plant will probably comprise trailer equipment, loaders, pumps, compressors and minor toaols.
Thus, most of the major items of plant will be included in the list for international competitive
bidding.
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Table A.9 of the Project Costs Annexe lists the plant specified for the project.

8.5 Farm Machinery and Implements

Farm machinery and implements are listed in Table A.9 of the Project Costs Annexe and will be
procured in a similar manner to plant, above, in one tender document. Trailers will be provided
directly under Dutch aid.

Workshop machinery has not yet been identified in detail. Special tonls for use with particular
vehicles or items of plant will be purchased under the appropriate maicor contract, and the other
machinery will be identified at detailed design stage and a tender document prepared on the basis
noted in Section 8.2.

8.6 Equipment

Telecommunications equipment for NIB and for the EAPT will be provided under Dutch aid. All
other equipment will be tendered for under international competitive bidding. Separate
documents will be provided for specialist equipment such as the hydrological / meteorological
measurement equipment, but all general agricultural equipment will be included in one document
to be bid for as separate units in a similar manner to the vehicles referred to in Section 8.3.

8.7 Inspection

In certain cases, it will be necessary to appoint inspecting engineers to examine items either at
works or at dockside before despatch. Such cases will be advised by the project consultants in
sufficient time for the appointments to be approved by the National Irrigation Board and any
other agencies involved.

8.8 Progress and Payment

The progress of these items from initial specification through contract negotiations to final
delivery, will be monitored and controlled by the Engineer (Procurement) in the Bura
Co-ordinator’s office. The administrative staff of this office will deal with records, inspections,
shipping documents and other such matters.

Payment certificates will be issued by the Co-ordinator’s office for approval and payment by NIB
and reimbursement as specified in the loan and credit agreements.

8.9 Ginnery

The ginnery will be procured by a turnkey contract to include all the buildings, equipment and
machinery necessary for its operation, except for electricity supply which will be procured as
described in the infrastructure section and operated by the East African Power and Light
Company.

Contract conditions will be the FIDIC International Conditions referred to elsewhere and normal
international competitive bidding procedures will be adopted, including the prequalification of
tenderers.

8.10 Agricultural Inputs

Agricultural inputs such as seed and chemicals, will be procured through the normal National
Irrigation Board procedures for such items, and will be controlled by the project agricultural
management directly as part of its normal function.
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CHAPTER 9 AGRICULTURAL STAFFING AND TRAINING

9.1 Introduction

Details of agri- /ltural staffing and training have been described in the Organisation, Management
and Training /.nnexe and this section is limited to identifying the organisational elements which
will ensure proner development of the project. The Project Manager will be responsible for the
appointment =nd training of his staff, and he will be assisted in the implementation period by
staff in the Proiect Co-ordinator’s office as well as by his own project training and welfare staff.

9.2 Agricultural Management

The agricultural management of the project will be undertaken initially by an experienced
expatriate coro staff provided by a management organisation together with counterpart senior
and other Kenvyan staff. The Kenyan staff will assume full management control as soon as they
have been trained and acquired experience. It is anticipated that the management organisation
core staff will be entirely replaced within six years. The duties and responsibilities of the the
management t=am are fully described in the Organisation, Management and Training Annexe.

9.3 Staff Recruitment and Training

The Project Manager for the management organisation will spend at least the first six months of
his assignment in the Bura Co-ordinator’s office. He will finalise staffing, training and machinery
requirements with the Co-ordinator’s staff, in particular the training specialist. The training
specialist will be responsible for liaison with the educational establishments providing training
and new staff for the project and the initial recruitment and training of staff. On the early
appointment of training and staffing personnel at the project, they will assume responsibility for
these functions. Full details are given in the Organisation, Management and Training Annexe.

9.4 Staff Settlement

Staff settlement will be arranged by the Staff and Welfare Officers at the site. The building
contractor will complete housing in accordance with a schedule issued in the contract documents,
and related to the staffing programme. The Welfare Officer will be informed regularly of building
progress by the Resident Engineer responsible for the building and infrastructure contract, so
that hand over to the appropriate government organisation and staff migration can be arranged
accordingly.

Any modifications to staffing requirements and consequently housing demand, or any delays in

completion of housing construction will be dealt with by reference through the Co-ordinator’s
office.
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CHAPTER 10 MOBILISATION OF GOVERNMENT SERVICES

10.1 Introiuction

The role of th: government agencies in the project is described in the Institutions and Services
Annexe and th = other specialist annexes. Full details of staffing and other requirements are given
in these annex . but for convenience staffing levels are also shown in this annexe in Figures 3.15
to 3.20 inclusiv»

10.2 Buil ‘ings and Equipment

The majority i government agency staff will be housed at the rural centre. All housing and
office accomm ndation for staff in the rural centre and villages will be constructed by NIB under
the ICB buildir g and infrastructure contracts described in Chapter T

This is a depsture from normal practice in Kenya where all government building is generally
carried out by the Ministry of Works, under a Treasury circular directive. The remoteness of the
site and the difficulty of different contractors working in the same small area would mean
uneconomic and delayed construction in this case if separate contracts for NIB and other
government agency work was involved.

10.3 Staff Recruitment and Mobilisation

Staff recruitment and mobilisation will be the responsibility of each individual agency in
accordance with the staffing numbers and budgets set out in the specialist annexes. However,
liasison with the Project Co-ordinator’s office through the Bura Steering Committee will be
essential.

10.4 Staff Migration

Housing and social facilities are provided under the building contracts at the rural centre and
villages for all the staff of government agencies. Completion is programmed in accordance with
the planned appointment of staff to the project area.

The Senior Settlement Officer seconded to NIB at the project site will be responsible for
co-ordinating migration with the various agencies under the overall direction of the Co-ordinator.
He will be advised of construction progress monthly by the Chief Resident Engineer’s report and
will then inform the various agencies when the appropriate grades of housing are available for
their staff, and make arrangements for transportation and reception.

10.5 District Administration and Local Administration

The administrative services will be the co-ordinating unit between all government agencies at the
project site and Nairobi. The District Offficer based at the rural centre will be acting chairman of
the Bura Development Committee, whose function is described in the Institutions and Services
Annexe. He will be appointed at the earliest possible time and operate from the Hola office until
accommodation is available at the project area. All administrative staff should be appointed at
the earliest possible time indicated in the programme, Figure 3.16. The development of a project
in such a remote area with a new population gathered from all over Kenya will present many
problems which will only be capable of resolution if a full administration service is available from
the start.
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10.6 Police and Prisons

A police station and barracks will be constructed as part of the rural centre development. There
will be no other police posts in the project area, which will be covered by mobile patrols. An
early build-up of the force is necessary because of the need to control problems arising out of the
diverse backgrounds and customs of the tenants, and the influx of labour for the construction
work. The build-up of police staffing is shown in Figure 3.17.

There is a proposal for a state prison to be developed within the project area, This has been
incorporated in the structural planning work and the staffing problems examined, but the
proposal has not been developed to the stage where it can be treatcd as part of the project
implementation.

10.7 Ministry of Education

The Ministry of Education is faced with a considerable problem in staffing the schools in the
project area. The programme for the schools is shown in Figure 3.15. It can be seen that 96 staff
are required by mid 1980 and 160 by 1981.

Normally primary school buildings and the associated teacher housing are provided on a self-help
(harambee) basis, the Education Ministry providing the staff. In the case of this project the
normal practice cannot be followed because new communities of mixed backgrounds are being
formed. Thus while the village schools will be built by tenants using materials provided by NIB,
but subject to repayment, the teachers’ houses at both the rural centre and the villages, and the
two primary schools at the rural centre will be built under contract.

Housing for education has been provided on the basis that some married couples will both be
teachers, and accordingly only 12 houses per double stream school have been provided for 15
teaching staff. These numbers will require adjustment to suit the mix of staff actually recruited
for the project.

10.8 Public Health Development

The Public Health Annexe gives a detailed programme for development. Public health buildings
and housing are included in the ICB building contracts because their provision under a separate
contract would be uneconomic and difficult to integrate with the other work at site. The NIB
and the Ministry of health will have to agree procedures for the work to be done as proposed
because the Ministry of Health is currently responsible for all public health building construction.

Predevelopment work and some staff training would be carried on from Hola Hospital. The
health centre construction and associated housing are included in the advance building contract.
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PART 3
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CHAPTER 11 RESPONSIBILITIES FOR PROJECT IMPLEMENTATION

11.1 Introduction

The proposed organisation of the National Irrigation Board for the Bura Project has been fully
described in the Organisation, Management and Training Annexe. However, to ensure that all
project aspects are contained in this Implementation Annexe, a summary of the organisation as it
affects the implementation of the project and discusses the role of other government agencies, is

set out below.

11.2 The Bura Steering Committee

The Bura Steering Committee will meet under the chairmanship of the Chairman of NIB to

discuss matters of general policy, and to advise the Minister of Agriculture accordingly. It will

have representatives of all government agencies involved in the project and will have a general

policy co-ordinating role resolving any inter-departmental problems of priorities or other

cgfffficu!ties which cannot be resolved through the day-to-day contact at the Bura Co-ordinator's
ice level.

An executive sub-committee, under the leadership of the chairman of the National Irrigation
Board, will act for the Steering Committee between its regular meetings to avoid delays. This
committee will effectively be the body responsible to the Government of Kenya for the

execution of the project.

11.3 Bura Project Co-ordinator’s Office

The Bura Project Co-ordinator’s Office (BPCO) will effectively run the implementation phase of
the project, and will be staffed by permanent NIB staff and advisers, seconded staff from

government ministries, and other agencies, and project consultants’ staff.

All these staff will operate as one team under the Project Co-ordinator and not as separate units
within the office. The role of the office must be active, initiating action in the other agencies
responsible for various components of the project, rather than a purely passive co-ordinating role,
and this must be made clear to all participating agency staffs so that the need to refer matters to
the Executive Committee for decision is minimised.

11.4 Bura Development Committee

Matters affecting the administration of construction contracts which arise at the project site will
be dealt with by the Chief Resident Engineer's staff in co-ordination with the BPCO. Other
matters at the project site will be initially the responsibility of the Deputy Project Manager who
will liaise with local representatives of the various government organisations. Apart from matters
arising during construction there will be a continuing need during the operation of the project for
close liaison between the project management and local district administration. A Bura
Development Committee is proposed for this purpose, to be set up during the implementation
period. Its functions and membership are fully described in the Institutions and Services Annexe,
but its prime purpose will be to resolve problems in the fields of housing, weifare and local
organisation at site level, and to act as a channel of communication between the project
popuiation and the local administration.
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11.5 Seconded Government Staff

Seconded government staff will operate as members of the Bura Co-ordinator’s office based in
Nairobi, or as members of the Project Manager's office based at the project site. Salaries and
allowances will be paid to the staff by their parent Ministry in the usual way, and the Ministry
will be reimbursed for such expenditure from project funds by the Trezsury under a certificate
from NIB authorising the reimbursement. Housing will be provided by |3 at site when required.
Staff will be allocated on a full time basis by the Ministries of Information and Lands and
Settlement as indicated earlier.

Other government staff appointed to Ministry duties at the project sit2 will be funded on a
similar basis during the implementation period. At the end of this pericd, staff will become a
direct charge on each Ministry’s budget in the normal way. Budgets ior the implementation
period terminating at the end of June 1983, are shown in the specialist annexes.

Housing will be constructed under the NIB building contracts, and allocated by the Senior
Settlement Officer. It is proposed that an agency agreement be made between the Ministry of
Works and NIB for the NIB to maintain the government housing and office buildings in the
project area. This will avoid the need to duplicate the NIB maintenance staff in this remote area.
Should the Ministry of Works wish to establish a maintenance team at the project, however,
provision has been made in the structural plan for a Ministry of Works component at the rural
centre.

11.6 The Bura Project Manager

The Project Manager will initially be provided by a specialist management organisation together
with other key members of the project management team. His function will be to manage
agricultural operations. He will work with the Project Co-ordinator in Nairobi until the end of
1978, when he will take charge of the project site to manage the developing project. He will have
no responsibility for construction, which will rest with the Chief Resident Engineer, or for the
establishment of government administration, which is the responsibility of the District Officer,
but he will be an executive member of the Bura Development Committee.

11.7 Consultants’ Staff

The consultants’ staff at the project site will be responsible for the administration and supervision
of contract works under the direction of the Chief Resident Engineer, who will report directly to
the Deputy Project Co-ordinator (the consultants’ Resident Representative) thus placing all
matters relating to contracts directly under the Co-ordinator’'s office. The Chief Resident
Engineer will be the third executive member of the Bura Development Committee, and
responsible for liaison with the NIB Welfare Officer and the Senior Settlement Officer on all
settlement matters.

The job descriptions of the consultants’s staff to be employed in the Bura Co-ordinator’s office
are given in the Organisation, Management and Training Annexe (OMT). Each member of the
staff will have a particular responsibility for planning, procurement or construction, and the
training of counterpart staff.

11.8 Control and Co-ordination

These aspects are described in detail in OMT Annexe, and the management organisation diagrams
from that annexe are reproduced for completeness in Figures 11.1 and 11.2,
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1.9 Trarsition to Agricultural Management

The initial de lopment of the project, procuring contracts, organising tenants to migrate to the
project, and 1 obilising government staffing for the area, will be the responsibility of the Bura
Project Co-orc nator’s office.

As constructi 1 proceeds on site, and the first staff and tenants arrive, the emphasis will change
and the proj 't will come increasingly under the control of the Bura Development Committee
although wit!- n NIB the Co-ordinator’s office will still fulfil a major function.

On completi-n of the development phase of the project, the office staffing levels will be
modified, so hat it may utilise the experience gained in the Bura Project in any new National
Irrigation Bo::d developments, including the development of Stage |1 of the Bura Project.

1110  Ag: icultural Management Organisation

-

The agriculti'ral management input from an outside management organisation is planned to be of
six year duration. Each member of the expatriate core management team will have a Kenyan
counterpart, who will be trained to assume project management responsibilities as soon as
possible, in less than the six year period if appropriate.

The project management will communicate directly with the NIB management at Headquarters
on all matters once development has taken place. Full details are given in the Organisation,
Management and Training Annexe.

11.11 . Local Administration

The local administration will be housed in accommodation provided by the NIB initially, and as
the community develops and becomes established it will take over from the NIB the
administration of the abbatoir, sewage disposal, refuse collection, the development of amenities

and local planning.

Treated water supply will not become the responsibility of the local administration, but will be
taken over by the Ministry of Water Development.

30



PART 4
SUMMARY OF RECOMMENDATI/ONS




CHAPTER 12 SUMMARY OF RECOMMENDATIONS

121 Organisation

(a)

(b)

(c)

(d)

(e)

(f)

(g)

The National Irrigation Board under its Chairman shall be responsible for the
development of the project.

The Bura Steering Committee shall co-ordinate activities by all government
agencies in developing the project.

The Bura Project Co-ordinator’s office shall be established in the NIB,
incorporating NIB staff, seconded government staff and consultants’ staff to
implement the project.

The Project Co-ordinator will be responsible to the Chairman of the NIB,
and act as secretary of the Bura Steering Committee.

Finance shall be made available to NIB by the Ministry of Finance and
Planning in the form of a grant, for the work on the project for which NIB is
responsible.

Finance for other components of the project will be disbursed by the
Ministry of Finance and Planning, after certification by NIB, who will
co-ordinate all project expenditure.

The Ministry of Finance and Planning will be responsible for the withdrawals
of the proceeds of all loans, grants and other financial aid allocated to the
project.

12.2 Procurement

/CB Contracts

Construction work shall be allocated to contracts for international competitive bidding as

follows:-
(a)
(b)

(c)

(d)

(e)

River diversion structure and associated earthworks.

Temporary pump station, supply canal structures, main canal, irrigation
network, on-farm development works and project roads.

Advance buildings, sewerage works and temporary domestic water supply to
the rural centre and first three villages.

Buildings, domestic water treatment works and distribution system to
villages, advance tenant housing.

Ginnery, turnkey contract including all machinery and operating equipment.

The National Youth Service

The National Youth Services shall construct the following works under force account:-

(a)
(b)
(e)

Supply canal earthworks including wildlife crossings and pools.
Garsen-Garissa road.
Main airstrip at new rural centre and two crop-spraying airstrips.
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(d)
(e)
(f)

Nanigi access road.
Delivery and stockpiling of tenant house construction materials.
Pit latrines, showers, water points and washing areas in villages.

Vehicles, Plant and Equipment

Vehicles, farm machinery, equipment and plant shall be provided by iniernational competitive
bidding in annual contracts with bidding permitted for individual iteis, except for nominated

supply items.

123 Specialist Assistance

(a)

(b)

(c)

(d)

(e)

NYS construction operations shall be managed by 2xperienced contracting
personnel appointed through the successful contracior for ICB contract (b)
described above,

Bura Co-ordinator’s office shall be strengthened Ly the appointment of
project consultants’ staff to that office to assist in project management,
planning and co-ordination.

Staff experienced in settlement and information operations should be
seconded to the Co-ordinator’s office and to the project site to assist in the
settlement operation.

An agriculture management organisation shall be appointed to operate the
project and train local staff for an initial period.

All design and site supervision shall be carried out by the project consultants
except where otherwise indicated in this annexe.

32



	Page 1 
	Page 2 
	Page 3 
	Page 4 
	Page 5 
	Page 6 
	Page 7 
	Page 8 
	Page 9 
	Page 10 
	Page 11 
	Page 12 
	Page 13 
	Page 14 
	Page 15 
	Page 16 
	Page 17 
	Page 18 
	Page 19 
	Page 20 
	Page 21 
	Page 22 
	Page 23 
	Page 24 
	Page 25 
	Page 26 
	Page 27 
	Page 28 
	Page 29 
	Page 30 
	Page 31 
	Page 32 
	Page 33 
	Page 34 
	Page 35 
	Page 36 
	Page 37 
	Page 38 
	Page 39 
	Page 40 
	Page 41 
	Page 42 
	Page 43 
	Page 44 
	Page 45 
	Page 46 
	Page 47 
	Page 48 
	Page 49 
	Page 50 
	Page 51 
	Page 52 
	Page 53 
	Page 54 
	Page 55 
	Page 56 
	Page 57 
	Page 58 
	Page 59 
	Page 60 
	Page 61 
	Page 62 
	Page 63 
	Page 64 
	Page 65 
	Page 66 
	Page 67 
	Page 68 
	Page 69 
	Page 70 
	Page 71 
	Page 72 
	Page 73 
	Page 74 
	Page 75 
	Page 76 
	Page 77 
	Page 78 
	Page 79 
	Page 80 
	Page 81 
	Page 82 
	Page 83 
	Page 84 
	Page 85 
	Page 86 
	Page 87 
	Page 88 
	Page 89 
	Page 90 
	Page 91 
	Page 92 
	Page 93 
	Page 94 
	Page 95 
	Page 96 
	Page 97 
	Page 98 
	Page 99 
	Page 100 
	Page 101 
	Page 102 
	Page 103 
	Page 104 
	Page 105 
	Page 106 
	Page 107 
	Page 108 
	Page 109 
	Page 110 
	Page 111 
	Page 112 
	Page 113 
	Page 114 
	Page 115 
	Page 116 
	Page 117 
	Page 118 
	Page 119 
	Page 120 
	Page 121 
	Page 122 
	Page 123 
	Page 124 
	Page 125 
	Page 126 
	Page 127 
	Page 128 
	Page 129 
	Page 130 
	Page 131 
	Page 132 
	Page 133 
	Page 134 
	Page 135 
	Page 136 
	Page 137 
	Page 138 
	Page 139 
	Page 140 
	Page 141 
	Page 142 
	Page 143 
	Page 144 
	Page 145 
	Page 146 
	Page 147 
	Page 148 
	Page 149 
	Page 150 
	Page 151 
	Page 152 
	Page 153 
	Page 154 
	Page 155 
	Page 156 
	Page 157 
	Page 158 
	Page 159 
	Page 160 
	Page 161 
	Page 162 
	Page 163 
	Page 164 
	Page 165 
	Page 166 
	Page 167 
	Page 168 
	Page 169 
	Page 170 
	Page 171 
	Page 172 
	Page 173 
	Page 174 
	Page 175 
	Page 176 
	Page 177 
	Page 178 
	Page 179 
	Page 180 
	Page 181 
	Page 182 
	Page 183 
	Page 184 
	Page 185 
	Page 186 
	Page 187 
	Page 188 
	Page 189 
	Page 190 
	Page 191 
	Page 192 
	Page 193 
	Page 194 
	Page 195 
	Page 196 
	Page 197 
	Page 198 
	Page 199 
	Page 200 
	Page 201 
	Page 202 
	Page 203 
	Page 204 
	Page 205 
	Page 206 
	Page 207 
	Page 208 
	Page 209 
	Page 210 
	Page 211 
	Page 212 
	Page 213 
	Page 214 
	Page 215 
	Page 216 
	Page 217 
	Page 218 
	Page 219 
	Page 220 
	Page 221 
	Page 222 
	Page 223 
	Page 224 
	Page 225 
	Page 226 
	Page 227 
	Page 228 
	Page 229 
	Page 230 
	Page 231 
	Page 232 
	Page 233 
	Page 234 
	Page 235 
	Page 236 
	Page 237 
	Page 238 
	Page 239 
	Page 240 
	Page 241 
	Page 242 
	Page 243 
	Page 244 
	Page 245 
	Page 246 
	Page 247 
	Page 248 
	Page 249 
	Page 250 
	Page 251 
	Page 252 
	Page 253 
	Page 254 
	Page 255 
	Page 256 
	Page 257 
	Page 258 
	Page 259 
	Page 260 
	Page 261 
	Page 262 
	Page 263 
	Page 264 
	Page 265 
	Page 266 
	Page 267 
	Page 268 
	Page 269 
	Page 270 
	Page 271 
	Page 272 
	Page 273 
	Page 274 
	Page 275 
	Page 276 
	Page 277 
	Page 278 
	Page 279 
	Page 280 
	Page 281 
	Page 282 
	Page 283 
	Page 284 
	Page 285 
	Page 286 
	Page 287 
	Page 288 
	Page 289 
	Page 290 
	Page 291 
	Page 292 
	Page 293 
	Page 294 
	Page 295 
	Page 296 
	Page 297 
	Page 298 
	Page 299 
	Page 300 
	Page 301 
	Page 302 
	Page 303 
	Page 304 
	Page 305 
	Page 306 
	Page 307 
	Page 308 
	Page 309 
	Page 310 
	Page 311 
	Page 312 
	Page 313 
	Page 314 
	Page 315 
	Page 316 
	Page 317 
	Page 318 
	Page 319 
	Page 320 
	Page 321 
	Page 322 
	Page 323 
	Page 324 
	Page 325 
	Page 326 
	Page 327 
	Page 328 
	Page 329 
	Page 330 
	Page 331 
	Page 332 
	Page 333 
	Page 334 
	Page 335 
	Page 336 
	Page 337 
	Page 338 
	Page 339 
	Page 340 
	Page 341 
	Page 342 
	Page 343 
	Page 344 
	Page 345 
	Page 346 
	Page 347 
	Page 348 
	Page 349 

