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option 1 (2,500 ha of settlement with pump-supplied water) has the lowest net
present value of expenditure, at KSh 310m. Option 5 (5,040 ha of settlement
with a fixed weir) has the highest net present value of total expenditure, at
KSh 483m. The ranking obtained by using the lower cotton price is only
slightly altered by using the higher cotton price of KSh 5.7/kg. Then, option
4b (3,200 ha of settlement and 1,840 ha of commercial farm, supplied by a
gravity intake) is the lowest cost option, with a net present value of total
expenditure of KSh 253m. The ranking of the first three options (4b, 1, 3)
alters slightly but there is almost no difference in the expenditure required
for these three options. Other options incur much higher expenditure. Thus,
if government policy is to minimize expenditure on Bura after meeting a target
mnimum income for settlers, then at the present cotton price, or at a cotton
Price 20 per cent greater, option 1, 4b and 3 appear to be very favorable.
Option 2 (3,900 ha of settlement based on pumped water supply-—the nearest
OPtion to NIB's revised project decided in 1983) ranks only fifth in Table
402; In other words, NIB's revised project is far from being the least cost
Option,

Ei;la_gg;al Impact of Project at the Government Level

4,34 NIB's operating deficit must be funded from the treasury. But the
tl‘easury does receive some receipts from the Bura Project that have not, thus
far, been mentioned. For example, import duties and taxes that the project
Pays are project costs but are receipts to the treasury. These taxes
i8sumed, alternatively, to be 10% and 15% of total project costs) are
;Cluded from the financial costs to government in the lower half of Table
7+ Again, net present values are presented over the project life (30 years)
discounteq at 10%. The net present value refers to the subsidy from
SVernment to NIB to maintain the Bura project. There are several rankings
Presented, at two level of taxes (10% and 15%) and two different cotton prices
b 4.75/kg and KSh 5.7/kg). Option 4b is again the least expensive to the
{éasury, except for the model with the assumptions of the current price with
taxes €qual to 10% (in which case option 1 is the least expensive). As&.lin.
%Pton 2, 3,900 ha of settlement with pumps—- the nearest option to NIB's
eVised project decided in 1983 --ranks only fifth. The barrage, again, is by

ar the Most expensive option.

.35 It should be mentioned that financial costs at the treasury level,

*ven after accounting for project taxes, are still overstated because of the

;r S8ent cotton price structure. Part of CLSMB's charges, for efample (see

able 4,5) are used to pay debts the CLSMB incurred in the 1970's. Without

cha c;tton production, then, the government would have to cover some of these
eficits,

Be :
omic Angl 8is of Project Options

iﬁzﬁ Turning to the economic analysis of the options, Table 4i8 pre:::tsa

lseou nOmiC Tate of return for each option and the met present values :sau.-B

o oo Bt Tate of 10 per cent, For both calculations, it has beendn:c: :lny t

coa:“ume an overall average rate of import duties and taxes 1nc1;0e rncentpu

ang ;. € mission estimates that the average rate lies betwe:lnthe np:t

Pre > per cent; consequently, the economic rates of return an to give an
Sent valyes have been calculated using both these tax/duty rates iy

id
ea
oz ¢t e range of the results.
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Table 4.8 !
ECONCMIC ANALYSIS OF PROJECT OPTIONS
Economic Rate of Return Net Present Value** Ranking of Options
(K sh 000) by Net Present
Eventua] Hectares™® Water Source taxes=15%7 taxes=10% taxes=15% taxes=10% Value (High to Low.
500 ha of settlement  Pumps 12 5% 5400 -17800 Option 4b
Option 4
¥0 ha of settlement  Punps 18% 14% 60700 29400 Option 4a
Option 2
0 ba of settlement; Pumps 18% 13% 52658 20000 Option 3
ha of comrercial Option 5
Option 1
0 ba of settlement;  Pumps ; 222 172 99800 61600
ha of commercial
0 ba of settlement; Purps then 222 18% 141500 105000
ha of commercial Gravity
0 ba of settlement ~ Pumps then 187 15% 113700 76600
Gravity
0 ba of settlement Pumps then 122 9% 27500 -11200
Barrage

h‘:.:i-;ﬂ could be replaced with settlement after commercial lease expires

Getailed tables see Statistical Annmex

i Ptions Used in Analysis

sumed to make up 50% of total project
Cotton is assumed to rot be exported,
for options with a commercial

m;m exchange is shadow priced at K sh 16.5 = s sl Foreim_irwts are as
» 50 that given a 10% foreign exchange premium, total costs increase by 5%.

% . .
whthfﬂtlsnmhn@eprmﬁ:nmmpom npphesmlytoﬂ!wlﬂdm

t
i
l.'fl’hboruuluedatxstnmlxrym.

Ject life is 30
Oly ine years. L : !
terental i ola uded, including investment already committed in
1%84/85 al investrent is included (all sunk costs are excluded, ; : : e

.'MOfmmmtm;tufurlwﬁ!ﬁmmluddbemutmm' :
in 1;}‘“‘8 from increnental investment) exclude all benefits from the cotich €P from 1984/85 but include other crops
i‘n“;‘as and all crops thereafter. These benefits are truly incremental because
kt.u m"‘tl‘f reliability and additional crop imputs.
‘assuned to be either 10Z or 15% of total project cost. :
'-:l:”“‘filuedatxmmperumcumofsolidwd(budmmmtgfinpartu fuelwood mu{::l:)“
M)dune in the Appraisal Report, only 75% of the costs of additional social infrastructure are inc sc

Mcnbenhicvdmlyuith

As G ; P ;
3, vas dﬂl‘! in the Appraisal Report, onl 25% of the costs of operation and rmintenance of drirking water are included.
::?l:.u valued at export parity (K sh z.z per kilo of lint). See text for explanation of cotton price.

1 contingencies chosen are the same rates used in the Appraisal Report.
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4,37 Other assumptions used in the economic analysis are stated in Table
4.8, including the proviso that only 75 per cent of additional social
infrastructure and only 25 per cent of the cost of operation and maintenance
of the drinking water system are included as economic costs, on the grounds
that the economy of Kenya would have borne much of these costs anyway, whether
Sura had been constructed or not.

4,38 The economic rates of return vary from 5 per cent to 18 per cent at

the lower rate of taxes, and from 11 per cent to 22 per cent at the higher

tate of taxes. It is notable that option 4b (gravity intake, settlement with

tomercial farming) again features among the options with a high economic rate

of return, Ranking the options according to their net present value

(dscounted again at 10 per cent), option 4b has the largest positive value
tever rate of taxes is used. Notably, option 1 ranks lowest, whereas it

ranked among the top two as far as the financial cost was concerned. Options

2and 3 achieve an adequate rate of return, the difference between the net

Present values reflecting the higher investment necessary for option 2.

439 Even though option 5 (fixed weir with 5,040 ha of settlement) has
the lowest risk of all options, it also requires the greatest expenditure,
*Pread over a six year period, which makes it a doubtful venture for serious
tonsideration,

i"m Given the very approximate assumptions used in the economic analysis
tis important to test the sensitivity of the results to these assumptions.
cony. 88100 of these results is summarized here and detailed information is
"tained in Tables 25 and 26 in the Statistical Annex.

Se

Bitivity Analysis

%‘1 Project Costs: The economic analysis is very semsitive to
j;r changes in project costs. If project costs are understated in the
Consigis by 20%, for example, then the economic rate of returg fallg
Te <rably-- by about 4 percentage points for options 4b and 4c, g o
o 1g¢ points for option 4a, and 7 percentage points for options Z an "

0
ﬂiﬁoioi has a negative net present value if project costs are understated by

ise
the —Ot Rate: The model is not very semsitive to the discount rate used in

m:hpiesent value calculations. Ranking of project net presentxvaluizzremains

Opty e same with alternative discount rates that range from 8% to 3 1.11 s

*8 4b, 4c and 4a remain the three highest, and with option 4b the highest.

§

mwng Foreign Exchange: If the assumption to shadow price foreign

e‘luiv:%e 1s dropped, then all options improve considerably, as iz :zl::turn ¥
Mtion "Bt to reducing project costs by 5%. The economic rate o :
» for example, increases from 13.8% to 18.1% (with 10% taxes).

vas 5 . It 18 unclear what level of taxes the project actually pays,

glear“;!ged to range between 10 and 15%.
4t the rates of return are sensit

but it

From the results in Table 4.8, it 1is

. ive to what level of taxes is used.
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rtunity Cost of Labor: The assumption that the opportunity cost of labor
is KSh 4,0007year was tested and results are sensitive to the values used. If
the opportunity cost doubles, for example, then the rate of return for option
11 falls from 18% to 12% (with taxes=10%).

Inplications of the Economic Analysis

is uses very approximate assumptions, the results

do identify the least viable and relatively more viable directions for Bura.
future policy for Bura will be determined by the funds available. Not only
pvernment funds enter the equation, but 80 do possible funds from donors (the
fuvalt Fund offer of finance for a river offtake structure may be

resurrected). If total available funds are absolutely constrained, for
lowest financial

eample, by the project period ending in June 1985, then the

wst option, option 1, may be the only one applicable, even though it has the
:il“est ranking in economic terms. In effect, the project would be frozen at
ts present size, and pump rehabilitation would be the major investment
expense, Risk of water shortage, however, would remain high, and the economy

gld gain only minimally from a successful implementation of the option. If
ds are less constrained, and investment in and beyond the third year is
enting an option which

rsible then there is everything to be gained by implem
cures water supply through a gravity feed, i.e. by implementing option 4b or

b, Option 4b appears to be the best, from both a financial and an economic
jcted to 3,200 ha

m‘t of view. Under this option, settlement would be restr

cma comercial farm would operate the remaining 1,840 ha. 1f large scale

i ercial farming is indeed the correct tode of development for the remote
difficult area of the lower Tana basin, implementation of option 4b will

strate that conclusively.

b6 Although the analys

:pii If funds cannot be made available for the time required to develop

0 tion 4b, then only option 1, 2 and 3 can be considered. Amongst these

Ptions, options 2 and 3 are better in economic terms than option 1. However,
financial point of view. In

:E;im 3 1s superior over option 2 from the
tion, option 3 imposes a lighter management burden on the NIB. 3

in Figures 4.1 and 4.2 nor in

b,
$3 One option which is not {1lustrated
For a sum of about KSh 40 m, the

1
egles 4.6 and 4.7 is the close-down option.
8ting settlers on the Bura scheme could be partially compensated and

turned to their area of origin. Contractors’ claims could be settled, and
Project could be either completely abandoned, OT leased by NIB to a
gite. If the NIB were to provide

:::::rcial firm as a potential plantation 2
Raint after securing adequate water supplies and paying for the operation an
¢°me“‘1¢e of a very large irrigation gystem, NIB would need to charge the
5,000}"‘1&1 venture a very high land and water cost, estimated at up to KSh
Vent ha just to cover its costs. It is unclear what NIB would gain from this
wulure, and if a commercial firm would be interested. If the government
d be willing to lease all the facilities to & commercial firm including

eaairrfl&ﬁtion system, then the government could make a profit from th:
Pro . The commercial firm would maintain agricultural production, an

Vide minimal employment. But the soc f settling the landless and
n?easing employment would not be realized, and much of the social

Tastrycture built by the project would not be maintained.
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Civen the difficulties of completely abandoning the scheme,

gort to some development option is imperative. There are no easy

ices, and all options considered here require large annual government

bsidies (see figures 4.1 and 4.2). All options require substantial
rovement in management. Without these improvements the costs of the

tions presented are underestimated and the benefits overestimated. If
gement is not improved, the risks to long Tun project viability are

Wery high, The team believes that:

1.

2‘

3.

Improvement in management is a necessary condition for any of
the development options presented;

For technical, financial, and economic reasons wé strongly
recommend that option 4b be pursued if adequate funding can be
mobilized. The first step towards option 4b is to have a
feasibility study for the river diversion structure. Until
this study is completed, we recommend that the Bura project be
consolidated at 2,500 ha unless improvements in NIB's capacity
to manage the scheme justify an expansion to option 3 as an
intermediate step towards option 4b;

A significant increase in cotton price for Bura farmers is
justified and will improve NIB's ability to recover more of the
project costs while maintaining a target settler income. Long
run operating deficits could be further reduced by measures to
minimize operating costs and to raise yields; and

We further recommend that if the adopted option includes a
commercial operation that serious consideration be given to the
commercial company assuming management responsibility for the
entire project. Any agreement must include adequate safeguards

to fully protect temant welfare.
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APPENDIX 1 b,

SUMMARY OF LESSONS AND RECOMMENDATIONS

SUMMARY OF Lo S A e ————
(From Main Report Chapters II, III, IV and Annexes I, III, IV and V)

See Paragraph

2.10

2.11

2.12

2.13

2. 1?

2.18

2.19

2.29

2,35

2,36

2,37

2,39

Chapter II

It is the mid-term evaluation mission's view that there
is no justification for large scale settlement
irrigation on the east bank of the lower Tana at this
time.

Recommends the cotton planting season should not exceed
two months.

Recommends for the pump station: (1) an immediate
overhaul; (2) an operation and management contract with
a local engineering firm; (3) a training program for
operators and mechanics; (4) spares for engines and
pumps be held at Bura; and (5) a report on the condition
of the pumps and engines be obtained from an independent

mechanical engineer.

Recommends a review of pump station efficiency in July
1985.

Recommends that "furrow in basin" irrigation as an
alternative to furrow itrigation should be used in areas
where slopes are too steep or too shallow.

Recommends more effective monitoring of water use.

Recommends regular maintenance of all irrigation
infrastructure.

Recommends all cotton planting be completed by mid-April.

Recommends that the rocedure to be ado ted for the
forest be discussed and

rotection of the riverine
i 3 committee; and

apreed with the project steerl g
responsibilities of a encies involved in the forestry

development be more precisely defined.

Recommends the introduction of wood burning jikos.

Recommends support for management of the Tana River
Primate Reserve.

Recommends additional drinking areas be provided for
animals.




2.40

2.41

2.42

2.45

2.50

2.52

2.62

2,63

2.73

2.76

2.77

2,78
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Appendix 1

Recommends a biocide monitoring program be undertaken.

Recommends that NIB consider tractor and hand.spraying as
an alternative to aerial spraying.

Recommends an Integrated Pest Management (IPM) system be
introduced and funded from the research budget, KARI or
through TA from FAO.

Recommends tenants receive larger vegetable plots.

Recommends measures be taken to improve tenants incomes: by
a more timely supply of all inputs, a higher cotton price,
and the institutionalization of crop advances.

Recommends services be taken over by the appropriate
ministries as soon as possible.

Recommends: the temporary water purification system be
maintained and if necessary supplemented by pumps and
storage tanks from the permanent system.

Recommends that the Ministry of Water Development takes
over responsibility for the permanent plant by July 1, 1985.

Recommends that: a decision be madg concerning 2
responsibility for house construction and type and quality

of housing be made; and guestions related to tenants' legal
status affecting ownership of grogertz under the Irrigation
Act be referred to_ggyernments lega advisers.

Recommends that the three missing vehicles be handed over

to the Bura health center or replaced without delay by the
Ministry of Health .

Recommends steps be taken to control malaria.

Recommends timely allocation of garden plots and where

justified allocation of larger garden plots; and larger WFP
rations for needy families.

Recommends treated water be extended to the Manyatta.

Recommends the schistosomiasis control program be
strengthened.

Recommends that a senior officer with overall
responsibility for health be appointed.

Recommends all aspects of health care be strengthened.




2.86

2.87

2.92

2.96

2.97
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m"—f,';‘_;_'___
APPENDIX 1

Recommends the introduction of wood burning jikos on a
large scale in order to reduce fuelwood requirements, and
that extension and training in jiko use be directed at
women.

Recommends support for womens' groups including the
allocation of communal vegetables plots.

Recommends: the Irrigation Act be reviewed; and new
regulations be drafted under the Act governing the
development of irrigation schemes for which NIB 1s

resgonsible.

Recommends the quicultural management team comprise both
consultants and local staff and localisation proceed as
qualified and experienced staff are identified.

Recommends that funds be released by the Treasury in

advance of their commitment.




See Paragraphs

3.03
3.04

3.05

3.06
3.07
3.08

3.10

3.11

3.12
3.13

‘\\ 3 . 1‘}

- 7&-

APPENDIX 1

Chapter III

Continuous monitoring of soil conditions and crop yields

is strongly recommended.

Further research Erior to aggraisal would have exgedited

the selection of suitable crops and varieties.

Repeats the recommendation that all engines and pumps:
(1) should be overhauled; (2) there be an operation,
maintenance and trainin contract for the pump station;
(3) stocks of spares should be held at Bura; (4) radio
communications be installed; and (5) a report from an
independent mechanical engineer be obtained.

Recommends that future earthworks contracts be the
subject of open tender.

Recommends a system of Inte rated Pest Management (IPM)
and timely farming operations for cotton.

Recommends a large measure of autonomy be iven to Bura

management.

Recommends that a steering committee be established and

————— M [ - 3
chaired by the Chief Secretary OT his nominee toO guide
on major issues and Eolicx matters and the
Interministerial Committee continue to function.

f this type with substantial investment in

A project ©
a large financial

infrastructure and services imposes
financial 1f not

burden and increases the overall ) 0 ;
economic risk; to compensate genuinelx higher financial
ought.

and economic rates of return should have been SOug

Recommends that project funds be released gix months in
advance by the Treasury.

Large scale irrigation schemes as a means to promote

settlement are costly and questionable.

Judged purely on financial and economic terms the Bura
scheme should not be replicated in other semi~ arid

areas of Kenya.

o

\

I
I
I
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&5, APPENDIX 1

3.15 Where the technical base is lacking further research or
a pilot project is recommended.

3.16 Sound management with autonomy for Bura is essential and
is recommended.

3.1 Development of the Lower Tana basin may be better suited
to large-scale irrigation schemes rum by commercial

organizations. g




See Paragraphs

4,05

4,17

4.22

4.30

4,32

4.44

_?6_.

Appendix 1

Chapter IV

Recommends the construction of the 8 km main canal to
Masabubu rather than partial construction in the form
of a flood protection bund.

Recommends that an indegendent consultant make an
assessment of the technical viability of the inclined
mps before the pum station 1is considered

PLP__—"——L—L-——’/
"bermanent . Studies are needed of the gravitz fed

option; antil this study is completed it is recommended
the project be consolidated at 2,500 ha.

Recommends that government, NIB and CLSMB prepare &
ginning plan for Bura.

Recommends that more of the financial value of the
cotton be passed on to the farmer.

Recommends that NIB undertake & review of opportunities
for reducing cOStS.

Recommends option 4b (with gravit intake) be ursued
if adequate funding can be mobilized and that a

feasibility study for the river diversion structure be
is completed the Bura

undertaken. Until this stud

project should be consolzaated at flgﬁﬁ ha. 1f the
option includes a commercial farming cgggonent
consideration should be given to the company toO assume
e entire project.

management responsibility for th




See Paragraphs:
4-6

7

12

13-15, 64

21, 57

22

25

36

38

54

57

64

70, 71

-77-

APPENDIX 1

Agriculture: Annex 1

Yield projections were generally over optimistic.

Harginal land should have been excluded from land
selected for settlement.

Land cleared of vegetation in advance of development is
suffering from wind erosion (Pumwani and Masabubu) .

Long furrow jrrigation adopted by the project requires
modification over part of the project area.

All cotton Elanting should be completed by mid-April
otherwise serious pest problems will occur.

To increase maize production jmproved water management,
better suited varieties, mOre effective extension and

sound cultural practises are required.

Before introducing & new cotton variety which may be
justified further analysis_and field trials are

reguired.

Land pre aration has taken much longer than lanned
i ton season Eeyonﬁ its

resulting 1n an extended cot
d interfering with the

optimum, increasing pest risks an
timing of maize planting.

A reduction in the number of mechanised land
tified for reasons of soil

Bregaration operstions is jus
conservation with no significant reduction 1n yields

but a saving in time and cost.
Tenants debts incurred due to pump station failure
should be written off by the NIB.

EEProved pest control management is required.

Imgroved field water management is required. The
is estimated at 40% .

project irrigation efficiency

Appointment of the Bura @ ricultural management team
inted in early

has been seriously delayed. When appo
1985 it should be given a large measure of autonomy .




APPENDIX 1 <5<, .

74 A review of the Irrigation Act (1966) is necessary.

75 Incentives to improve farmer's Eroductivitx should be
encouraged and the decision by NIB to increase the main
plot holding from 1.25 ha to 1.5 ha is endorsed.

78 With an increase in the number of gins, the ginneries
duction.

at Hola and Malindi can handle future pro

¥
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APPENDIX 1

Health Sector-Annex III

Malaria has been the most important problem associated
with early development of Bura. Further epidemics can be
anticipated. )

Health services including operation and equipping of the
Health Center for schemes like Bura must not be allowed to

lag behind other developments.

Lack of transport has reduced health service field based
activities.

Control programs for Schistosomiasis initiated at this
stage would facilitate disease control in the longer term.

Primary health care programs should be developed at
village level.

Regular monitoring of the health status of settlement
Bogulation should be carried out combined with disease
control programs and community based treatment for

important endemic diseases.

Village health units are required and proposals for their
use should be formulated.

There should be a senior person in overall charge of the

health division.
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APPENDIX 1

Wildlife and Ecology-Annex IV

See Annex paragraphs

19

10

27

30-36

41-42

Protection and introduction of a forest management Elan for

limited exgloitation of parts of the riverine forest on the
Tana river between (arissa and Garsen is required.

Support for the Tana River Primate Reserve is recommended.

Maize should be protected from wildlife damage by the
installation of an electric fence.

Aerial spraying of biocides may present serious short and long
term environmental problems, health risks and the emergence of
resistant pest varieties. A monitoring program and an

Integrated Pest Management Research Program (1PM) should be

undertaken.

Establishment of an environmental unit in NIB is recommended.
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APPENDIX 1

Forestry-Annex V

See Annex Recommendations

”

1

6, 10, 11

12

13

Fuelwood should be supplied to the Bura population from
irrigated plantations, the Tana riverine forest

controlled by a forest management plan), agricultural
residues and brushwood cleared from the project area;

Wood burning jikos should be introduced to improve
fuelwood utilisation, and control or bannigg of charcoal
production and imports of charcoal should be considered,

Exploitation of the Tana riverine forest to be strictly
managed and the limited supply available to be augmented
by imports from the Lamu mangrove forests until the Bura
irrigated plantations provide adequate fuelwood and poles.*

A forest management specialist should as a matter of
urgency prepare the management plan for the forest sub
project including the plantations,riverine forest and
amenity planting.

The irrigated plantations amenity plantings and shelter
belt planting program should be implemented in accordance
with the forest action plan currently being prepared.

This plan should include harvesting and transport
arrangements.

A socioeconomic study will form part of the forest

sub-project and will address all aspects of fuelwood
production, provision and use.

The institutional framework for undertaking the amenity

program should be planned including a village education
program.

Silvicultural research should be extended to cover forest

improvement in the Tana riverine forest, species for
establishment in semi-arid areas and plantations where
limited irrigation is available.
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