the expansion of rainfed agricultural land has its 'lim_it; ur'"gént'pro_mdtion of
irrigated agricultur'e with a high productivity is ret‘luire'd.

The cllmatlc env1r0nment and assbcaated rainfall patterns greatly
mﬂuencé agncultural productlon Though the 'mnual rainfall in North,
Central and South Regions amount to 400 to 700 mm, 1,000 to 1 ,500 mm and
2 000 to 2,500 mm respectwely, these ramfall concentrate in the wet season
witha duratmn of four months in Nérth to e:ght months in South, and after the
wet season, dry spells contmue in a long duration, Phis’ situation is a big
lumtatmn to ramfed crop yleld Vaganes of weather, partlcu]arly the timing of
ralnfall limit the profi tablllty of rainfed crops. Consequenﬂy, irrigation is not
only essentlal for crop production, but ¢an also reduce crop risks particularly in
the dry season, '

In Nngena. agriculture productmn mostly come I‘rom the wetlands
where lt is expandmg along rivers, Howevar, pressure- has been directed
gradually to the development of hilly land adjoining wetlands to secure more
food for the i mcreasmg populatwn The forest and weedland in hilly land which
Occuples g0 percent of agncultnral land w1th an area of 39 mllhon ha have been
cmwerted to farm land thmugh shlftmg cultwatmn The rapld expansion of
farm land by shlftmg cultivation has caused such serious problems as the
degradatmn of water resources bearmg capacity of the river basin and soil,
expansu}n of' desert and mcrease of sedtments in rivers. Consequently, FGN
" has limited the shifting cult,watlon to conserve the land, and has planned to
increase agricultural production through the improvement of rainfed
agriculture and introdiction and expansion of irrigated agriculture.

5.1.3 'cla"ési'ﬁ.ajag'io'ﬁ o‘f,lr‘rigati'on Syslems .

Cmp produchon in ngena greatly depends on the ramfed areas
through the utnhzatlon of ramfall in the Wet season and resuiual moisture after
flood: recessn)n in the dry season. Consequently, the irr 1gated agrlculture has
' been practlced in the wetlands usmg easily accessible shallow aquifer and
sarface water, - Ac¢0rdmg to'the study of ‘the’ World Bank, the 1rr1gable
wetlands is éstimated at 2 million ha. Irrigated agrlculture is classified in
_berms of irri gatmn tech nology, executmg a gencles and pro;ect seale as follows:
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Irrigation Technology _ o
Irrigated systems are eategonzed as trad:tlonal or modern ‘
irrigation. For the former, traditional water hftmg devices such as

shadouf and calabash are used to lift water into the land.- While
such devices are 16w in cost and depend mostly on farmer s labor for

' cOnstruetmn and Operatmn their irrigation potentlal is lmmted to

small plots.  Water lifting by such devices is laborious, and’ the

_ 1rr1gated area is limited to 0.1 ha per shadouf. - The latter is

irrigation method using modern facilities which’ requires a -

" relatively hlgh technology for the operahon ‘However, this methed .

' _'needs big investment and hlgh returns, At present the World

Bank éstimates that out of about 900 X 103 ha of irrigated area, 80

- percent pracuee traditional irrigation, whlle the remammg 20
: percentpraetlce modernlrrlgatmn - :

Executin g Agencies

- - At preseént; there are the publm sector schemes by the RBDAs

under the FMWRRD administration and by the State Ministries
and the private sector schemes by the State ADPs mostly ander the
coordination of FMANR. These schemes are categorized as modern

. n'rngatlon The former consist of large, medium and small-scale

pro_lects most of which ‘have the upstream reservmrs, “while. the,_
latter is the farmer owned and Operated small scale :rrlgatlon m

- the wetlands,

The public sector schemes have been 1mp1emented sinée 19?05 w:th
~the construction of water source facilities such 4s storage dams and
" pumping stations for an irrigable area of 320 X 10° ha." However,
the downstream construction of canal systems and on-farm .

facilities has reached only 70 X 10% ha corresponding to 22 perc¢ent
of the total irrigable area. On the other hand, the private programs
managed by farmers themselves has been provided with much

supporting services through ADP management unit. The program

is based on the premise that a combination of facwrs comprising of -
the right technology, effective extension, access to physical inputs,
adequate marketing and other infrastructures, are essential to get
agriculture moving and to improve productivity in order to ralse;,
the Living standards of rural dwellers. The 1éss investment and B
quick returns in this’ program ¢empared with that 6f public sector -

- schemes has been highly favored by small farmers, and acéordance

with the survey executed by FACU. the 1rr1gatlen achievement of -
150 X 10 ha has been made through the actwe supporl; of the,

© World Bank as shown Tab]e 5 1 4.
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Pro_]ectScale :

- Public irrigation pm;ects have béen developed by the eleVen
: _RBDAS under FMWRRD and S1Ds under State governments. Both
' agencles haVe engaged n |rr1gatlon projects of various scales which
tveflect the project characteristics. On the commencement of the
NWRIS, the 'scale of public irrigation pro,;ects was tentatively
~classified into the following categories at a ‘National Weorkshop for
the NWRMP held in December 1993 in Abuja.

‘Classification Planned Service Area
Large | more thar 1,000 ha

CMedium/Smalt - - lessthan 1,000 ha

 Above classification was reviewed based on the result of NWRIS,
- and the detail is déseribed in' para. (3) of 5.4.1 in Chapter 5.

5.1.4  JICA-NWRIS and Database -

-Since the technical data related to public frrigation projects in Nigeria
are very scarce in the FMWRRD and scattered in different agenc1es, the
NWRIS of pubhc irrigation projects was ¢arried out in 1992 / 93 by five
- domestic consultmg firms under the contract between and supervision of the
- JICA Team. Items surveyed included location, executing agency, planned,
developed and irrigated areas, water source faéility,‘ canal dimension, ete. In
addition, a series of the site surveys and the discussions with the Government
'agcncles concerned havé been carried out, and this has led towards the
supplement to the above- mentmned NWRIS. The final inventory of public
'irngahon projects thus estabhshed is compiled in Vol. Three “Water Resources
InVentory StirVey ' -

| It may be nobed that durmg the course of the NWRMP Study, any
mventmy of the pnvate lrrigatlon ‘schemes has riot been prepared due to the
-lack of information except for those of the ADPs and NEDP. Asis explained in
paras (1) and (2) of 5.1.8, there would be a considerable number of the private
.1rrlgatmﬁ sehemes ‘on - pei‘s(mal or individuial bas:s without any Govemment
©“intervéntion, and the ﬁe]d reconnaissance has identified some of those prwate '
B ;'schemes where IGCaI farmers of the entrepreneurshlp thh a statutory or
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customary right of land occupancy are takmg water fmm the rwel‘s to irrigate
their own land on the small scale less than 30 ha. It is thus consxdered that this
type of the private 1rr1gatlon is hkely to occupy a ledding role in the water
resources development and use at this stage: however due to the lack of its
mventory, no account is made on the water demand at mtakes for the present
and also the NWRMP as is explamed in paras. 5.2.4and 5.4.9 respectwely

Vlrtually, it is consulered that the water demand for thls type of the
private irrigation would be great in total, and the customary water rights for
this should be properly protected with the official security of supply that will be
mcreasmgly essential as the water abstraction progresses durmg the course of
the NWRMP. This is crucially connected to the enforcement of the Section 3 of

the 1993 Water Resources Decree; therefore, it is recommended that an-

inventory work for this 1rr1g'1tlon scheme on nationwide basis should be carried
out as quickly as possible, and the water rights as classified into each river and
lake should be legally reglstered for future implementation of any water
resources projects. It may be mentmned that many of the private irrigation
schemes particularly in the wetlands would be included in the service area of
the proposed 'p,u‘olic irrigation projects as the NWRMP is implemented. '

The observatlons and ﬁndmgs derwed from the JICA NWRIS and
related database are describeqd below:

(1) Existing Public Sector Schemes
(a) Achievement of Existing Irrigation Projects _NatiOnWide _

Data collected in NWRIS were in many cases mcompletc and

inaccurate due to lack of technical data in each agency. Thus, planned.-
1mgatlon areas in existing publi¢ irrigation projects, Whlch have canals and

water source works such as dam, intake facility and’ ‘pumping station completed
or under construction, are evaluated taking into account the. amount of
available reservoir water based on reservoir inflow, active reservonr capacity,

release water for downstream users, reservoir loss, ete, "As a result the

irrigation area of 468 X 10% ha planned by the agencies would be reduced to 320
X 10% ha correspondmg to 68 percent of planned aréa estlmated as shown in

following table and Table 5. 1 1, The evaluation result regardmg to the planned -

irrigation area in major projectsis tabulated in‘Table 5. 1 2
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Planned Irrigation Area (ha)

. B ‘(@ Bstimated @ Evatuated @K

' Waten\.:orl(s ‘\'o ofProject by Agenties by JICA &)
" Dam e 276,200 196,000 71

" Pump/Others - 116 191,800 124,000 65
 Total 182 468,000 320,000 68

In accordance w1th the survey result large and medxum;’small
irrigation projects, consxstlng of 182 unils and covering service area of 320X 10
ha, are planned under the existing | water source works ‘The outline of these
irrigation pro,]ects is shown in t‘he Water Resources Inventory Survey and their
distribution by HA isshown in “Table 5.1.2.

In many irrigation projects, especially the large arngatlon prajects,
irrigation canal sysbem and on-farm facilities are not completed sufficiently.
" Qut of total planned area of 320 X 103 ha, the developed area where most of the

1rr1gat10n canal system are completed is only about 97 X 10% ha and the area of
223 X 10? ha is still undeveloped due to the absence of irrigation canal system.
On the other hand out of the area of 97 X 103 ha developed with canal systern,
70 X 103 ha is actually irrigated and the remammg area of 27 X 10° ha is left
in non- irrigated status due to non provision of on-farm facilities, Accordingly
the achlevement rate of the lrrlgated area agalnst, the planned area is as low as
2%, o
_ .]rrigat_ion Aréa (1,000 ha)

AR : e o ."_Canal_Syst_em Canal System . |
Project Scale ~ No. of Project Plannecl " Devéloped Undeveloped Imgat.cd '

Large - . 16 . 280 82(20%) 198(71%)  68(21%)
MedivavSmall -~ 107~ 40 15(38%) 28(63%) - 12(30%)
Cftel o os 182 320 97(30%) 0 223(70%) . 70(22%)

(b) Regional Distribution of Exlsting Irrigatian Projects

“*Phe frrigation project status in-each region is summarized as follows;
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North-West Region (HA-1)

Thele ave 19 anits of irrigation pro_]ects covermg a planned area of
60,000 ha in thisregion, The large 1rr1gatlon progects of Zobe, Bakolon, Middle
Rima Va]ley and Zauro Polder covering 44,700 ha in total occupy a large part of
the planned area. These large area, hOWe#er, have not been developed yet,
except for Bakolori project with an area of 23,000 ha.

* The total developed and irrigated area are only 10,000 ha (17%) and
8,000 ha (13%) respectively. It can be said that the achievement of irrigation
project is very low in the region due mainly to the projects beinj large in seale.

North-East Region (HA-VIII) .

There are 35 units of irrigation projects with a planned area of 90,000
ha in this region. Out of the 90,000 ha, 65,000 ha aré covéred by the largé scale
projects of KRP I, KRP 11, Hadejia Valley, Gari and South Chad. The irrigation
projects developed with canal system are KRP1 (14;'0'0'0‘1151) and South Chad
(22,000 ha). The Hadejia Valley praject has just completed its xrngatiﬁn system
and is about to coramence irrigated agnculture KPR It project, cOVermg an
area of 40,000 ha and to be irrigated by Tlga and Challawa Gorgé dams, is not
pl‘mned in detail yet and JICA Team estiniated that the project can irrigate
only an area of 4,000 ha from Tiga dam, South Chad and Baga projects, with'a
total planned area of §7,000 ha, are to be irrigated by pumping water from Lake
Chad. However, the project faces the problem of a lowering lake, water level
and it scems water is madequate to lrragate such alarge planned area.

- Large irrigation projects with irrigation area Of 1,000 to 2 0[50 ha such N
as Jakarade, Tomas, Watari, etc., have been partlally developed and are now
under irrigation, L

As to the irrigation' status of the région,’ thé:tdtdl déﬁeloped'énd
“irrigated area are only 44,000 ha (49%) and 27, 000 ha (80%) respectwely
Achievement ratio of the irrigation pmJects inthe reglon is remarkably low due

to delay of implementation of 1rr1gatton system and the inadequacy of water'
from Lake Chad. :
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| Centl‘al-West Reglon (HA II)

Although there are 39. units of irrigation projects, the total planncd

“area is estimated to be only about 55,000 ha. Most of the large projects have an

area of less than 3,000 ha; and small projects with area less than 500 ha. The

| projecte' with large area of more than 4,000 ha are Bacita (5,700 ha) which has
- already been developed and is under irrigated agriculture and Kontagora

(12,400 ha) and Omi (4,100 ha) which are under construction.

The develeped and irrigated area are estimated at 14,000 ha and

12,000 ha respectwely. Achievement ratio of the developed and irrigated area
‘excludmg Kontagora and Omi projects, are 36 percent and 31 percent
“respectively. - '

 Central-East Region (HA-I and IV)

. Although the Central East region occupies a large catchment area of

‘about 232,000_Sq.kn1 and has rich water resource, the planned area is small and

is estimated at about 40,000 ha. The large irrigation project of Savannah
(12 000 ha) occupy a large part of it.  Other irrigation projects are formed with

‘the planned area less than 2, 000 ha, The Dadin Kowa project has its irrigation
-service area of 4,000 ha for upland de\'elopment and the project with dam is

expected to have. zmgatlon bérneficiary area of 38, 1000 ha, however there is big

~‘lmitation of available land at the downstream of dam, while Kiri project has
“aboiit 8,000 ha developed out of the planned area of 12,000 ha. The developed
~and nrrngated area in the region are 17,000 ha and 12,000 ha respectively and
“their achlevement ratio excludmg Dadm Kowa pro;ect are 42 percent and 30
: ;-percent . : :

K S_b'ﬁth-East Reﬁioh (HA;V and .vg)-

The water source of most. urngation prq;ects in this region are from

: "'pl.impmg stations and intake facilities and only four (4) projects out of 35
: ﬁexlstmg 1rr1gahon projects with planned area of 30,000 ha have’ dam faelhtles

Notable pump 1rr1gat10n pro;ect is the Lower Anambra with an

_f-'i-jlrrigated area of 8,000 ha.- Although it is already in operation; the 1rrigatlon
' ':.-fwater supply has not been camed out smoothly due to the breakdown of the
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‘pumping station. In addition, the Hushi, Ejule Ogebe; Peremabiri and Mbiabet

projects which aré also large seate puinp'irrigatien p_rejects with an area of
2,000 to 3,000 ha are also not in operation: as their pump facilities ‘are not
installed cerhpletely.' Instead, a few self-moving type hydro-flow pumps are
p]aced for irrigation water supply for spot areas of 100 to 300 ha.- As a result,
the irrigation achievement ratio of the region is lew

| South-West'Region{HA;vn

‘The' South-West region has 24 units of 'izrri'gétion p'roject with a
planned area of 45,000 ha, of which the 1rr1gatwn water: supply for an area of
38,000 ha comes from storage dams. Notable large seale dam irrigation projects
of Middle Ogun and Lower Ogun occupy 24,500 ha, hoWeVer their irrigation
plans have not yet been formulated. The developed and ir'rigated area of
remaining 22 units are very small and is estimated at 3'000 ha,- Conset;‘uently,
the achievement ratio of irrigation project is oniy seven percent whlch is the
lowest among the other five reglons '

(2) - Privéte Seclx)r Pro’grams‘

Smce the begmnmg of 1975 FMANR was mvolved in 1rr:gatlon. |
development in funding, partly with World Bank supporl; the agr:cultural
development programs carrled out by the 30 States through their ADPs. ADPs
have begun to provide the’ supportmg services with the promation of farmer
owned and managed 1rr1gatnon, notably in wetland areas, and the provision of

“extension services to farmers on RBDA and SID pubhc sector. irrigation
_scheme_s Technical experts working in these projects who are familiar with
successful development in low-cost, simple technologies for exploiting shallow
groundwater developed in South Asia made great efforts to apply‘ this
'technology They introduced low-cost tubewell drilling: and 1rr1gation by
pumps into the traditional wetland farmmg areas with very encouragmg
- résults. The key results of these activities were: (a) the introduction of
. supplementary irrigation in the wetseaSon whlch signifi cantlyreduces the rlsk _
~ of crop failure in drought years, and (b) the potentnal for. mtroducmg a dry- _

season crop. Initially, the success rate of good y:eldmg tubewe}ls (sustamed
dry-season yield ‘of at least 20 E:d p.m.) was less than 50 perceht Thls ‘was
~ primarily due to inadequate understanding and.definition of the. shallow
aquifers in’ the wetlands, The “Staff. Appraxsal Repdrt on Nauonal Fadama
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Irrigation Project” (WB, February 1992) indicates that based on the shaltow

“aquifer survey and other studies, FACU has estimated that in the m:ddle and
northern States about 3.14: million ha are available in the wetlands out-of
which about 2.06 million ha are potentmlly irrigable using three t.ypes of small-
scale lrrlgatmn techmqucs as mtroduced heremaften

: Lift. Irrigation by Direct Pumping

Fo'f\llft'irl:igatlon;__the_l‘a‘rmeré ‘place théir pumps on the borders of

rivers, lakes and shallow-dug wells to irrigate small plots normally within 100

" of the water source.. Small water channels may sometinies be necessary to
maintain access to water when its level subsides. In order to avoid major land
leveling, small basins (of 1ImX 2 mor less) are used to contain and manage the

. water, Water distribution is through crude unlined field ditches or PVC pipes.
Ficlds are irrigated only in daylight, once ot twi'ce_‘ a week, and pumps are
‘usually removed for safekeeping at night. Pumping units are portable, self-
priming ¢entrifugal pumps driven by 3 to 5 HP petrol engines.

Pumping from Shallow Aquifer

Shallow Tubewells by Washhoring:- Wasllb_ore technology is simple and low-
cost (N750/well compared to -N4,500/well for drilled tubewells), but its
application is limited to areas where aquifers ave at depth of less thén_'n Tm and
- overlain mainly by coarse or moderately coarse textured materials.

' Shallow Tubewells by Drilling : Rotary or percussion (bailer) rigs have to be
" uséd wherever washboring is not feasible because of the depth of aquifer or the
- resistance of overlymg materials; The bailer is SImple andi mexpenswe and can

‘be made locally, and steel pipes are used : as casing. It can drill up to 16m and
- prov:des good stratlgraphlcal information.. The major dlsadvantage of this
~method is the slow rate of penetration.

' "Cbxitrblled: 'Flobaing :

Whnle 1rr|gatmn makes the wetlands productwe in the dry season, '
, floodmg and water recession have been the basis fora very active agriculturcin |

f ‘extensive natural depressmns and oxbows Waber retamed in these locations

somet!mes last mto the dry season wh:ch pl‘f)\’lde{l habitat for fish, birds and
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other wildlife. 'This generally uncontrolled flooding of the wetlands'.h'as
‘diminished largely as a result of the construction of upstream dam projects. It
is, however, possnble to rehabilitate the functlons of some of the wetland
depressions by improving water inflow channels and prowdmg control
structures to retain water at desired level. This would also help to rehabilitale
fishing activity affected by the dams, The cost of excavating channels and
~ building structures for controlled ﬂoodmg is about N2,200 per ha and involves
mostly local matérial and labor. This has to be properly coordinated with the
operations of the upstream daiis which are man aged by RBDAS,

- Among the 'i;hree types of small-scale irrigation techniques described
above, the lift irrigation has the largest potential (1.03 million ha), shallow
tubewells have the second largest (0.87 million ha) and the cantrolled floodmg
has the smallest (0.17 million ha). : The potential for the extensive 1rr1gat10n
schemes operated by RBDAs is- only 320,000 ha, compared with the total ‘of
about 2 million ha for small-scale activities in the wetlands

Existing projects conducted by ADPS since 1975 reach about 150,000
ha, consisﬁng of 95,000 ha by lift irrigation, 40,000 ha by shallow tubewells
and 15,000 ha by controlled flooding, and the projects are mainly located in
northern States of Kano Bauchl Sokoto and Borno as shown in Table 5.1.4.

‘It may be noted that additional information: of the prr_ijects to be
included in Vol, Three “Water Resources Inventory Survey” have been pointed
out in the comments from some RBDAs on the draft Final Report for lnstance
the followmg from the B-O RBDA:

- Fwora }:,lemn Erusu, Imoga, Oghesse, Abavo, and Illah Ebu, bemg
_ re]ated with the large-and medium-scale dams.

- Ojirami, lkpoba, Ukhun and Apar:cs in relatnon w:th the small-
scale dams. _

These, however, are not compiled in Vol Three bécause there are no
information of these projects on location and seope of works ahjd_Ser’\'iice area. In
general, there would be the cases like the above because of the inherent
defectiveness on the database and inventory preparatnon in each Govemment
agency. Itis proposed that there i is a considerable room for improvement in this
simple work under the strong direction and cOOrdmatlo_n of the Department of
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~ Planning, Researth and Statistics in cooperation” with other relevant
- Deparlments and the Water Resources Inventory included in this Final Report

should be updated with additional information. It is also considered that new
' projects not included in the present Inventory could be lmplemented through
revision of the NWRMP when these projects are well-qualified in meeting the
'reerements and: conditions to be given for the potentlal projects under
‘NWRMP that are later described. '

5.2 CURRENT SITUATIONS
5.2.1 Cufrent Status of Existing Public lrrigation Proieﬁts

The public sector projects have been suffering from a' number of
technical, finaneial, institutional and human resource weakness. Although the
available irrigation water develo_pfed by the sterage danis and pumping stations
is capable of irrigating 320 X 10° ha, 'th'e actual irrigated area is only 70 X103
ha corrésponding toa low achievement ratio of 22 percent. The salient I‘eatures
of existing public irrigation projects are as follows; '

(1) Incomplete Projects
(a}: Ambiguous Séope of the Project Service Area

The JICA ’I‘eani evaluated the net irrigable area of the existing
projects at 320 X 103 ha, However, the proposed area as determined by such
agencies as RBDA and SID through NWRIS was 468 X 10° ha, Theé reason of

“the dlscrepancy in- proposed area is that the irrigable area ‘might be roughly
- shown without examination of the relation between water availability and
itrigation demand, and also difference in the delineation of service boundary.

: (b'j Inadequ‘acy 'ofProje'ét Feééi’bility St'udy
| The réwew of prevmus project feas1b111ty study reports mdlcatés that
' the majornty elther do not hava or haveill- prepared topographlcal map, soiland

land classaficatnon survey, exlstmg agro and socic-economic survey and so forth
wh:ch are pre reqmslte in progect planning. It is suggested that the feasibility
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of large-scale project should be prepared based on mternatmnal procedures as
“already estabhshed ‘ : .

In addltlon the gmdelme and criteria on cmppmg patbems, irrigation
method and water demand, and project benefits (financial and economic) which
consist the main parts of project study shall be prepared at least on regional

level to promote the quick preparation of project planning in more consnstentr_
manner.

(2) ~ Completed Projects with Prbblems
(a) Imp'rt‘)p'er.'OM of Project Facilities

The water management in canal and on-farm level based on rotational
irrigation scheduled by irrigators groups is not carried out smoothly. As to the.
project facilities, there are problems of the shortage of canal water conveyance
capacity by 'gravity, facility deterioration or already damaged, redu¢tion of
conveyane¢e eapacity by silting and weed growth and so'on whlch need urgent
rehabilitation, ' :

(b) Slow Progressin Irrigétéd Agriculturé

The success of 1rngated agriculture depends on the adequate provnsnon
of agricultural extension services and the vigorous activities of Water Users
‘Associations (WUAs), The agrlculture extension is in a state of transition from
‘the RBDA to the ADPs, while coordination between the two is: generallyr
insufficient. Although the WUAs are being organized in existmg pro_lects it
does not seem that they become_ functionable to play a practical role in OM.

The land lease system which admit farmer s land Occupancy right on
seasonal basis only under various tenancy arrangement becomes a big
constraint for the enhancement of farmers mtention in project area, and the
scasonal plot distribution procedures cause the constant delays in startmg

cropping operations which are hampermg the $Mooth operatmns of lrrigabed
‘agriculiure. : : -
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{¢) Risein Social Problém_s .

.. Most large-scale projects have created serious social problems on the
land lease system with a short lease term and inequity among lessees, and 2
madequate compensation and resettlement to l’amlhes displaced by the
constructlon of reservoirs and other mfrastructures FMWRRD needs to review
closely the matter of tenure arrangements, compensation and resettlements on
the RBDA irrigation projects and the related issues of i in equity between
1mgatwn farmers, and the RBDA clients and other farmers.

5.2.2 Build-Up Process of Irrigated Agriculture

The planning, design and construction of public sector programs are
being implemented by public agencies without the farmers’ participation. This
fact leads to the delay in expecwd'butpum'and cause the folloWin'g problems
which préveht the appro'priaté agﬁcultural production in irrigated agriculture:

- - Tttakes a long period to select the beneficiaries of the project.
- The _behéﬁciariés have not enough knowledge onr farming practice
in irrigated agriculture due to the lack of op’portunity to receive

- necessary training from public ext,ensmn agencies which are under
capacnty :

. The proper water management and maintenance at on- farm level
needs ¢o-operative works by irrigators, However, the delay i m the
estabhshment of WUAs prevents the proper achievement.

For the pmper achlevement of target yield FMWRRD shali take
necessary action to facﬂltate farmers’ paruclpatlon from carly stage of project
~formulation and pay more attention for a campatgn of 1rr1gated agriculture.
" With pmper coordination to the FMWRRD, the FMANR shall provide -
necessary extension services: and make efforis to establxsh WUAs before the.
- completion of pr(uect facilities.

B T



5.2.3 New Dimensions of Farmers-Conducted NFOP

FGN ‘has requested the ‘World Bank l(}an of US$67 5 mlllmn
“équivalent fo finance the National Fadama Development’ Pm;ect (NFDP) for
developing wetlands (Rood: plains) by mtroducmg small-séale irrigation. The
‘project would be |mplemented mainly in Bauchi, Jigawa; Kano; Kebbi and
Sokoto States, which have pioneered fadama deVelopment under the earlier

" Bank funded Agricultural Development Pro_lects (ADP). It would also initiate

wetland development in other ehg:ble States.

~ One of the successful components of the World Bank&assisted
Agricultural Development Pfojeéts (ADPs) in Nigeria since 1975 s the
development of small-scale irrigation which is much cheaper than large-seale
irrigation in the wetland through the introduction of low-cost pétrol driven

pumps in line with various types of drilling - technologles to draw shallow

groundwater, It is ncedless to say that the rapid spread of small-scale
irrigation is the major source of agricultural growth and poverty alleviation for
small farmers. In turn this source of growth could increase the productivity of

land and reduce the néed for extending land use to feed the growing population,

hence, will helpin proteeting soils, forests and environment.

The NFDP plans to install 50 )( 103 shallow tubewells in the wetlands
over a period of four years (1992 to 1995) which would creaté the capacnty for

irrigating a maxinium of about 100 X 10%ha of wetland; out ofwhlch atleast 50

% 103 ha would ¢come under irrlgahon during the project life.. The project would
focus only on the wettands which Dare presently cultivated during the wet
season, 2 have shallow groundwater for irrigation and ¥ are not in use by
livestock herders within an overall l‘ramewm-k of the transition steps for
fulfilling the goal of accelerated agrlcultural growth based upon
environmentally, fmanc;ally and institutionally sustainable wetland
development. This project has been designéd as the fi rst necessary transmon
step in the provision of needed services and capital B

Accordmg to F‘ACU mformatlon FGN has started to make"

preparation of a second phase projeet for the wetland deveIOpment with possible

loan assistance from the World Bank. The proposed area is about 120 b 103 ha
consisting of 76 X 103 ha by lift irrigation; 34 X 103 ha by shallow tubewells_ _
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and 9 X 10° ha by diversion works and contrelled ﬂoodmg in a four year period
from 1995 to 1998. The distribution of proposed area isshown in Table 5.1.4.

524 Wa'tér' Demand_étihtakes- :

Water demands of exlstmg pubhc 1rr1gatlon prOJects (320 % 10% ha)

3'and private irrigation projects (150 X 103 ha) are cstimated by modified
' Penman method under the following assumptlon‘

. Irrigat_ed_cmps . RICB and other cereal (see ‘1‘able 5.2, 1)
_— C'rop'pin'g pattern See Flgure 5.21andb.2.2
- Trrigation mtenmty H

" Public 1rr1gatmn prOJect ;- Wetseason 100%, dry season 50%
to 70%

Private irrigation prOJect : - Wetseason 80%, dry season 50%
EffectWe ramfall S 70% of average rainfall
- Irrlgatlon efﬁclency 1 80 % _

" Wéter'deniands' of éxiSting pu'blic ifriga'tioh projects is é‘stimated at
3, 650 MCM out of which 780 MCM corresponding to 21 percent of total

 demands is. utlhzed for the operatlon of irrigation area thh system l‘ully

developed as shown in Table 5.2.2 (1. While, water demands of prwatc

' 1rmgahon pro_;ects are estlmated atl 310 MCM as shown in Table 5.2.2 (2).

Total water demands of emstmg 1rr1gatwn pro_;ects comnstmg of above

_ pro_}ects reach 5,000 MCM of which 2,600 MCM corresponding to 53 percent of
~total water demand is required for the operauons of :rrlgatwn projeets inHAsI
~and VIII, as shawn in Table 5 2. 2

The more detalled descnptmn are gwen in APPENDIX 5- 1.
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5.3 PRESENT PROBLEMS AND NEEDS
5.3.1 Wholesale Import of Modern Technology

The JICA Team considers that the invéstment policies for irvigation
should be aimed to urgent_Iy increase the domestic production of food to further
reduce iliﬂatiohary and balance of payrients ﬁreSSur'és'"‘ Since the economic
situation during the period of the 19705 80s was ¢aused by the combination of
the appreciated value of Naira: and hngh domiestic inflation, it is understood
that the capltﬂl investment with a high proportlon of imports would not énly
have a hlgh output- capltal ratlo but also a high output-to- tradeables (capital
and recurrent) ratio. In this way, longer-run balance of _payments problems
could be reduced by making efficient use of necessary tradeable inputs, and this
approach’ w‘o_uld help to ensure the optimum utilization of scarce financial
. résources. ' ' '

The technology emp]oyed on the FGN-funded publlc sector irrigation
pro;ects already constructed has a number of unattractive features in the light -
of this analysis. Aside from a facet with much reliance on inappropriate
imported technology and the “room for gfﬁn’dibse or prestige projects”, the
capital costsin relatwely 1mport—mtenswe nature isnot a major problem in the
short-run; however, not only is there a long lag between investment and
mcrease in production, but also more damagmg from the viewpoint of long-run

self- sufﬁcnency, it appears to mvolve ahigh commitment lo recurrent tradeable
' inputs particularly mechamcal operations, The significance of this ﬁndmg is
‘that there is the danger of relying on the contmued use of imported or tradeable

inputs for production being contributive to budget deficits and inflationary
_'pressures, and great attention should be’ devoted to fi ndmg more appropriate

(less import-intensive and higher productwlty) means of managmg the large-

scale public irrigation schemes so far constructed. Furthermore, in view of the

manpower and other constraints and the need for tu’ne to evolve suitable

management techmques, further developient shoul_d _be exarined i in the light
of achieved levels of productivity, At émy rate, under the current economic

dilemma that is linked with a weak exchange rate and a high domtestic

inflation which are escpecbed to persist, careful approach needs to 1dent1fy

appropriate technology to be employed on irrigation schemes by scrutinizing

proposed designs of projects in the light of actual conditions in the country and
of ensuring the optimum utilization of scaree financial resources. At the same
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time, the local manufacture of equipment and materials relevant with the

‘jrrigation operations should be encouraged to operate within the national
* industrialization policy. '

5.3.2 Technical Problems in Public Sector Projects

S In accordance with the site survey by the JICA Team and the

Inventory Survey, the exnstmg |rr1gatzon projects generally have the following
problems;

(1) Irrigation Planning -

‘Although the net irrigation area of about 320,000 ha has the available
irrigation water developed by the storage dams and pumping stations, the
actual irrigated area is only 70,000 ha corresponding to a low achievement
ratio of 22 percent by reasons given hereinafter. The expected agricultural
production and benefit have not been achieved yet, accounting to great losses in
the national economy. It is very important and of urgent necessity to
consolidate the exlstmg m'lgatlon prOJects and to accelerate the irrigated
agnculture in order to recover the large 1nvestments a]ready made on water
resources develc)pment pro_;ecl;s '

Several of the extstmg irrigation projects are planned using the

sprmkler system, and the related eqmpment have ah'eady been procured.

However RBDAs and farmers cannot manage the sprmkler irrigation system
due to the lack of techmcai knowledge and the high maintenance cost of the
equipment. These sprinkler systems should be converted to gravity irrigation -
system, such as the border, furrow and bas'in, whenever practicable. _'

The gravity irrigation system s‘nall be prmclpally applied due to its

_ lower constructmn and operation costs and casy mamtenance as compared with

the pumpxng system However several pro;eets are planned with pumpmg

: '_system when there is no sufﬁc:ent head avanlable for gravity system from the
- storage dam Some 1rr1gatzon prOJects have dramage problems caused by
ratnfall ‘and excess :rrigatwn water, as: these pro;ects are planned and

: m‘:plemented without proper dramage plan.
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Some projects with available water som'ces, have no proper 1rr1gated
agricultural plan, so that feasibility studies shall be carried out urgently based

on the detailed and accurate survey data in the service area.. Otherwise, the | _
project implementation, the detailed design and construction, could not be
carried out properly. Attention shall be paid particularly to the followmg in the_

course of irrigation plan formulation for the existing projects;

- - Preparation of the topographical map with scale of 1!5 000 having
- contour interval of 1.0 m. for the. service area (among others, to
carryouta careful study for gravity irrigation system),

- Review of the land use plan based on soil survey.

- Review of the hydrological analysis for reservoir inflow and
effective rainfall for irrigation,

- - Review of the irrigation requirement for the proposed croppmg
pattern

- - "Review of the available reservoir water for 1rngatxon through a
detailed reservoir operation study.

- Review of the limitation and scale of 1rr1gatlon area based on the

avatlable reservoir water.

- Review of the water allocation plan for each 1rrlgatlon zone, sector
-and block.

- Review of the preliminary des:gn for canal system taking into
account the gravity dlversmn irrigation system and proper canal

_ structures, _ _ -- S

- Establishment of the institutional_-plan-for operation and
maintenance by the public sector and water users’ group,

- Estimation of the construction cost and project benefit, -

- Project economic evaluatlon and envnronmental tmpact

assessmens,

(2) ‘Design and COnstru'ction"of Canal Sy's"ter'ﬁ

Although irrigation canal systems have been completed in some

projects, irrigated agnculture has not progressed yet due to the deficiencies in
‘the design and construction of canal systems The major dei‘icnencles and t‘nen-
’el‘fects on the water management are the following,
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- Canal water level is deSIgned lower than the elevation of farm land,
E hence pumpmg would be necessary for 1rngatlon

- The side slope in the earth canal sectmn is designed with a lltl;le
| steeper slope of 1.0 to 1.5, which causes slope sliding.

- The check gates to control the canal water level are not mstalled
properly taking into account the hydraulic gradient of canal flow.
“The irrigation. water diversion at turnouts are madequate to cope
with the diversion dlscharge vanatton based on irrigation
“requirement in the servite area.

.- The c0ncrete lining of the canal is damaged in some portmns This

" ig caused by the uplift and back pressure of the groundwater,

_especially during the maintenance period when there is no water in

_ the canal, Installation of Mlap valves at canal lining and collecting

’dram along the canal are necessary to dram out groundwater and
“lower its water level.

- = In the North zone, the canals are desngned with a little shallower
" depth and larger width, so that high evaporauon losses from canals
take plat_:e _

(3) | OﬁeratiOn and Mainbenance

The operatxon and malntenance of 1rngahon systems have the
' fo]lowmg problems,

- - The water dlverelon management in some progects cannot be
smoothly performed due to the fact that canal systems are not
- properly planned, designed and constructed as mentioned above.

Y1 Prained staff and eqmpment to operate and maintain the canal
- systems aremsufﬁclent due tothelack of OM fund.

. The water diversion management at turnout level to meet the

lrrlgatmn requirement for the service area is rather difficult due to

non-existence of the Water Users Association (WUA) in service
areas to cooperate with OM staft. - :

- Although the government has set up regulation to collect the
“irrigation fee and to use such fee for the OM expenses, farmers are
' delmquent in paymg the fee. -~

. The inflow to the canal from the reservoir does not always
' cotrespond to the irrigation demand of service area, so that surpius _
oor shortage of 1mgation water takes place at the canal and service
.y area o . :



The folle'wing’ are the existing irriéation projects which séem to have
some problems according to the sample survey conducted by JICA Teamn;

Bakolori Project

" Actual irrigated area of‘ 4 000 ha agamst total xrrigable area of
o _23 000 ha.

“Some damage in the concrete lmed canal caused by back pressure of

groundwater level,

_Destructlon of pump house due to the uneven settlement of the
foundation. '

- Clogging of tertlary canal by dense weed.
" Inundation in the pqddy field due to the laek of dramage canal

system,

Non operatlon of sprmkler syst,em thus nece331tat1ng conversion to

surface ir rlgatlon‘

Absence of OM eqmpment

Zobe Project

Irrlgated agrlculture is not practlced except in the pllot scheme of
100 ha due to lack oflrrlgatwn canals.

Zauro Polder Pfoiéct ]

Inundatxon of the area due to the seepage through dlke foundation
and improper drainage canai

-BSwashi Proigeg

Canal water level is lower than farm land elevation.

Kano Proig_gg

Water-loggmg in the ﬁeld due to the :mpmper maintenance of
~ drainage system

" Increased water demand due to the expanswn cf paddy field.

TR



- Lack of O/M staff and equipment,

Baga Project

. Water’shﬁrt:—'nge’ due to low water level in Lake Chad.
- Damaged canal due to the embankment constructed w1th sandy
- material. :

Baga Prdiect
- Water shortage due to low water level in Lake Chad.
- Clogging of intake canal by dense weed.

- Poor maintenance of canal due to insufficient O/M equipment,

"Pungan Kawo Project

- - Lower water level:of canal c’omﬁared with farm land elevation and
- necessity of pump irrigation due to improper ¢anal design.

~ Tada Shonga Projéct o

© -+ Noirrigated aréa due to the lack of canal system and polder dike. -

" Doma Pr_oject o

Operatlon problem of sprmkler system makes conversmn to surface
- irrigatioh necessary, :

Transformer for pumplng statlon is yet to be mstalled

Lake Geriyb'Proiect

- Inundation in the field due to lack of polder dikes.
- Difficulty of water management due to lack of turnout gates.
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" Lower Anambra Project

- Nospare parts for p;umping eqﬁipmént.
- Defected pump.

- Collapse of irrigation earth canal due to the piping through
_embankment of sandy material,

- Difficulty of water management due to the broken check gabes

(4) Dnprovement for Existing Irrigation and Drainage Systems

In order to accelerate irrigated agriculture and obtain quick returns, -
the followmg counter measures for existing irrigation and dramage systems
shall be taken so as to ameliorate the prob]ems '

(a) Formulation of Proper Water Diversion Plan

In order to carty out proper water diversion: from canal system to
service area, the water diversion plan will be formulated by O/M office one or
two months before the irrigation season. Accounts will be taken in respec.t' of
the available reservoir water condition, the cropping pattern requested by |
farmers group, and the irrigation requirement of each service unit. This will
eliminate the over or under—irrigétion'préblem_s during irrigation season,

(b) ' Improvement of Water Management of Canal Systems

In oxder to chvert the canal water to service area to meet the irrigation
" requirement, the fo]lowmg consideration will be requnred

. Insta]iatlon of the staff gages at the canal turnout to momtor the
water level, :

- Proper operation of the turnout and check gates in accordance with
irrigation diversion requirements. :

(¢) Tmprovement of Canal Systerms and Pumping Equipment |

- Rehabilitation and improvement of the defective canal system
having leakage problems, insufficient head, unéontrolled water
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" level without proper check gates, scourmg at-the downstream of
drop and cress structures, sedimentation in the canal, sliding of
canal slope, dense weed growth in the canal, ete.

.- Rehabilitation of the deteriorating pumpmg eqlupment and
: :prewsmn of the spare parts. : :

- Concrete ]mmg of the emstmg carth canals with sandy soil.

(@ "_Impro'\;réiﬁérifOFDraii_ia‘g_é 'Syst‘em

| {3 is general that a l:ttle attentwn is paid to drainage lmprovement in

existing 1rngauon projects. This fact mdlcates farmer’s low interest of OM of

drainage canal and leads the low yleld of irrigated crops in the existing
irrigation projects. More attentnon shall be paid to drainage improvement to
increase the productivity. The fo]ldwmg study shall be made for the

~ improvement:

- Ilydrologlcal study; rainfall analysis, runoff estlmahon raising
from pro_lect area and out of prOJect, area,

- Study for deSIgn dramage capacxty of pro,;ect facility; allowable
inundation’ depth and perlod in paddy and upland crop field,
continuous ramfall amount and catchment area.

e 'Hydrauhc sl;udy of related river; design h:gh water level of river.

- Study of project fac:llt:es, drainage canal, polder dike, pumping
station, drainage sluice gate and regulation pond of drainage
- water,

- On the other hand, major observatlon as to dramage unprovement are
as follows'

- The water loggmg problem has. taken piace in exlstmg publie¢

» 1mgatmn projects,. especlally in large scale projects. with large

‘dams upstream of service area such as Bakolorn and KRPI projects.

B This problem is caused by not only the insufficient drainage

,.capacity but also {mproper water management ‘The rehabllitation

“of drainage canal system and 1mprovement of water management
-f'and OM works shall be carned out. '

. In the lower basins of the Anambn and the Imo of the South East
“region, inundatlon problems in farm land by heavy rainfall in the
‘wet season have taken place due to poor drainage facilities. The



“rehabilitation and new constructmn of dramage systems are
. needed. o :

-The nger Delta belﬁhgmg to Delta and Rweré Statées have much

rainfall in the wetl season, and it is very difficult to make farm
cultivation in the wet season.: ‘Consequently, rainfed agmculture in

the dry season utilizing retained soil mmsture after recession of

flood has been operated. However, when long-lasting dry permd
occurs, the water shortage for the ¢rop production in the dry season

“has taken place. For the improvement of agricultural production in

this region, dramage facilities such as polder dike for prevention of
invasion of river flood and runoff coming from adjacent area, and

~drainage system to drain out the excess water within the project

area by pumping stations with dual purpose - |rr1gatmn and
drainage.

(e) Strengthcnmg of Operation and Mamtenance of Canal System by
Public Sector

 Formulation of OM orgamzatlon with sufficient staff

Trammg of 0peratwn staff and gate keepers

~ Monitoring of canai water level ﬂuctuatmn
Penodlc cheek of gates and pumps.

Delmeatmn of responsibility for Canal management by the pubhc

sector and farmers groups,

Provision of OM equipment.

() Improvementof On-fahﬁ Management

Consolidation of farm plot inélu’ding land leveling for surface

irrigation taking into account the length and slope on the border
and furrow irrigation, - ‘

Consohdatton of on—farm faclllty such as farm dlbches, farm drams
and farm réads, :

Estabhshment of water utnhzahon management methods on farm
level taking into account the rotation nrrlgatlon method, irrigation
hour per day, 1rr1gatmn water per unit time, etc. .
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- Formulation of water users gf011ps such as Water Users
Association (WUA) for irrigation block of 200 to 400 ha and
F"il‘]ll&l‘s Irngatlon Group (FIG) for area of 20 to 40 ha.

() ImproVement of Irrigated Agncultural Practices

- In order to increase the agricultural productwnty by lrrngatlon the
fo]lowmg steps will be performed by farmers cooperatives and supported by
- publi¢sector; -

‘-.._ Supply of agncultural input such as seeds, fertilizers; herblcldes
_ and farm machinery. The supply method will depend on the crops,
N croppmg pattem and crop calendar.

- Strengthenmg of’ extensmn services to lmprove cultivation
practices by provndm g demonstratwn farms.

| - 'Prowsmn of agricultural credits with low mt,erest rates

- - Formulation of farmers cooperatwes to manage agncultural input
and marketing of products.

(h) Collection of Irrigation Fee

The goveinnient has set up the regulation to collect the irrigation fee
~ of 500 Naira/ha/season under irrigated agricultural area. This fee is important
. to cover the OM expeﬁsee of public sector schemes. However, fariners response |
to payment is poor, so that OM work by public sector has not been implemented
properly. The éstablishment of adequate measures to 1mpr0ve the co]lectmn
rate of the fee shall be of an urgent necessny '

5.3.3 Insufficiency in’ Government Suppoxtihg' Services

In’ splte of the government policy to assist small farmers, the farmer in
the public lrrngatlon prolect cannot achieve the target income because of the
lack of knowledge in irr:gated agrnculture, difficulty 'in pro(:urement of
agncultural inputs,’ ‘insufficlent government extension service ete. It is
necessary to- tackle the follewmg problems fer full achnevement of target
agricultural i income. :
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(1) Extension Services

Agncultural supportmg ser\nces to irrigation farmers are prowded by
State agencies, pnnc:pally by the ADPs whlch provnde extension and adaptwe
research services, and by their associated farmers' supply corporations (as well
as the private ‘secto_l;.é except for fertilizers) for fertilizer, agricultural chemicals
and equipment. RBDAs used to have their own extension staff but this service
was discontinued owing to the reorganization of RBDAs in 1986, although sonie
agricultural personnel are rétained in some of the RBDAs. Few ADP staff are
trained in irrigation agronomy and only a hmlted amount of the currently
restricted snational research effort is made for nrrngatlon onenbed suhjects Both
extension and research work for lrrngabed agnculture need to be improved for
farmers on publlc sector schemes and those owmng and Operatmg their own’
irrigation equipment. It is cntlcally lmportant therefore that closer linkages
are developed between RBDAs and ADPs toensure adei;uabe services toclients
of the former. - : : :

(2) InputSupplies and Tractor for Ifire Services -

Irrigated farmers suffer as others do from the problem of 1rregu1ar
fertilizer supplies (partially as a_ consequence of an unsatisfactory subsidy
- policy and dependence on State monopolies), poor supplies of quality seeds, and
very serious problem of timely cultivation due to inefficient public sector
tractor for hire. Solution to such problems is vital to the development of a
sound irrigated agriculture Whe_re.wa_tei- must be complemented by other
essential inputs, and to justify the high investmentCOSts.

5.3.4 Lack of Farmers' Initiatives in’,lrrigetiqn Development

RBDAs have been 'extra generous to their irrigation farmers by
providing them heavily subsidized cultivation and harvestmg serviees in
addition to almost free water, as well as crop transportatmn and.- marketmg '
services at less cost. ‘This paternalism has been Justlﬁed on the grounds that
farmers need encouragement to take up nrrlgatmn and are too poor to pay for
services and inputs. Such paternalism have affected adversely to the sound
growth of farmers initiatives in irrigation development,
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~In general the successful Operatmns of an irrigation system depends
~upon the actwe involvement of the supposed beneficlanes not only in project
selection’ and planmngldes;gn stagés but also in the performance of OM
functions.” This obviously calls for a share of actwltles between the project
authornty and the farmers from the highest hlerarchy to the lowest level, ' For
example, while the former concerns itsell with OM of dam and main canals, the
farmers. organization ean maintain the dlstrlbuhon canals, collect the
1rr1gatlon fees and fines, resolve conflicts and provide extension and farmer
trammg A big effort of the State ADPs under the FMANR administration
should be pald on the establishment of sound WUAs with a strong initiativesin
irrigation de\relopment -

5.3.5 lnhemnt Problems 'o'f i.arg‘e-Scale Irrig’ation P_roject

AlthOugh ]arge ‘scale’ wngatwn pro,lects w1th area of between 1 ,000
'and 5, 000 ha and medmmfsmall pro;ects of less than 1,000 ha seem to be
_pmperly 1mplemented and managed large scale 1rr1gatmn pro;ects of more
than 10, 000 ha with large scale dams could not attain the target benefit, and
‘the economic and ﬁnanc:al returns from 1rr1gated agnculture is unfavorable. It
- seems that these projeets face following problems; -

(n H_igh Capital Cost

& Large 1mgat10n projects including water source works such as large
. scale dams and pumpmg facﬂltles haVe been constructed with hngh project cost
‘fcorrespondmg to over US$15 000 per ha as quotéd in the Irrigation Sub-Sector
'Review '(FAO!W B.CP 1992). In other deve10p1ng countrles, irrigation projects
. are generally 1mp]emented w:th the cost per ha less than US$5,000 to 6,000,
otherwise the project could not attam the economlcal return for 1rr1gated

i agnculture

7 “The high cost, for the large imgatmn prq]ect may be caUSed by the
: followmg reasons,

Proper feamblhty sl;udy prlor to pro;ect unplementahon was not
carried out especially on the scale of irrigation area and reservoir

599



~dam, socio-cconomical condltlon of pro_;ect serv:ce area, project cost

estnmat:on project evaluation mcludmg economic evaluatnon ete.

Construction works are awarded on the contractor finance basxs
which normally have high interest rates and the construction costs_
are usually much h:gher than those through cmnpet:twe blddmg

© Capital cost of existing major projectsis shown in Table 5.8.1,

(2)  Slow Development

The large scale project takes a long period to achieve the project target
in irrigated agriculture, even if the waterworks and irrigation system are
already completed, because of the following reasons;

Consolidation of farm land and preparation of on-farm facilities

_normally carried out by the farmer will be delayed if technical and

financial support by government to farmers are not pmv:ded This

'gOVernment support cannot be extended in a short perlod for the.

projéct covering a large 1rmgatmn area.

LYt takes a long permd to ‘set up water allocatlon and distnbuhon'
- rule from itrigation system to farm plot area. ‘Generally, upstream

service area takes much water and downstream suffers from water
shortage.

It takes also a long p'erlod to ‘set up farmers' organization and
cooperatives in a large service area, Irrigation water management -

~and extension serwces by government are difficult without
_farmers institution,

It is rather dn[ﬁcult to carry out efﬁment and effectWe extenswn
services and trammg of nrrngatlon practlce to a large number of _

farmers scattered ina large serwce area. .

(3) Slow Achiev'ement to Target Yield

It generally takes five to six years after complehon oi‘ the project to
achieve the target yield proposed by imgated agncultural plan due to the
following reasons,



- - It is necessary to supply agricultural input, such as quality seeds,
“fertilizer, chemieals, agricultural equipment ete. in order to carry
out effectlve irrigated agriculture and achieve the target
' produchon The agricultural input supply based on demand and
“schedule could not be properly carried out without sétting up
 agricultural credit to farmier and market system to distribute the
input with government suppOrt It takes a long period to set up the
above system in a large 1rr1gat10n service area from the viewpoint

of government mstntutmn and finance. -

- Progress in farmer s technology for irrigation and agriculture
- practiceis slow because extension service staff cannot cover a large
irrigation servxce area within a short period of time,

(4) Poor Water Management

Water management in the iarge 1rr1gatlon projéct consnsts of reservoir
water. operahon walter dlstnbutlon in canal system and water. use on farm
1evel. This water management is very comphcabed and could not be achieved

within a short period. :

In reservoir water management, the reservoir operation rute shall be
set up taking into account reservoir mflow reservoir evaporatlon losses,
irrigation demand, both in wetand dry season, ete. HydrolOglcal observation is
carried out at damsite to Judge accurate reservoir inflow and outflow
measurement to control and make proper irrigation waler release.

In n-ngatmn canal. system the dlstnbutlon management to davert
irrigation water at canal turnout based on the irrigation demand which
fluctuates on a 10- day basis will be carried out in coordination between
government OM staff and farmer’s organization. “This water management in
: the large nrrngatlon area is rather complicated and difficult and cannot be
| achleved wathOut tramed OM staﬁ' - '

Lo Water management on farm level to use water. effectwely could be

o ac‘hxevad by the farmers under the guldance of the OM staff. Preparatlon of

“farm plot, land leveling irrigation method cte, shall be. gulded by OM staff.
“This training for farmers could not be camed out without proper planmng and
preparauon for large 1mgatnon service area. o



(53 Underestimation of Volume and Valué_df Production w‘ith’o”ut Pi‘oject :

Extstmg large 1rr1gatlon proget,t ‘aréa covers wetland and rainfed
' agncultural area whlch has reasonable agrncultural productlwty The volume
and value of the present agricultural product (without project) seems to be
estimated at low level in the fe331b1hty study.” As a result; the project is
1mplemented under nusjudgment of pro;ect economy. Economieal evaluation in
the feasnblhty study shall be carefully performed taking mto account the
benefi t without project and w:th project.

(6) Resettlement for Reé'ervoir and Service Areas

Large resettlement for reservoir construetion and service areas is
required for the large irrigation project. Therefore, loss of assets by the
“implementation, countermeasures and cost for resettlement, impact on
environment, ete. shall be carefully studied in the feasibility study. Since the
large irrigation project located in the North zone has large wetland at
downstream of the project area, the influence to wetland area by project shall be
studied carefully, because many of the farmers have been engaged in this
tradltlonahmgated agnculture. : - - -

Large 1mgatlon pI‘OJECt by their nature have many problems and itis
difficult to achleVe irrigated agriculture successfully if it is not adequately
"planned and designed. Itis recommendable, therefore, to suspend the project
implementation temporarily and to thoroughly review and find solutlons to the
problems besettmg large—scale irrigationin the country

(7) - Land Tenure Arrangement

' RBDAs and SIDs have generally run into difficult probléms. In all but
scarcely populated areas, most large irrigation projects have creatéd serious
land tenure problems. The project facilities in large nrrlgatmn project were
built-on farmers land on condition that fn]ly mechanized farming is to be
introduced. Under this concept, land consolldat_lon works with large-scale soil
movement are implemented ‘and considerable large fariing-scalesoil
movement are implemented and considerable large farming: plots with the
lavger aréa than average holdmg area of individual farmer are dewsed ‘I‘hus, '

- big disadvantage are brought to the l‘armers displaced by the constructmn of
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prOJect facilities and those rejected from farming in the project arcas. In this
situation it is much more difficult to control cropping and levy adequate
' charges to cover operatwm and maintenance and certainly not charges to cover
the huge i m-_::rease in value of the land under irrigation. On-farm works shall be
" implemented considering relevant plot size and land occupancy right of
“individual farmer, and on-farm works with land consolidation are net required
and- }and levelmg shall be adopted as a plot arrangement.. The alternative of
promoting schemes in under populated areas should be: carefully examined
before nnplémentatlon. Fully mechamzed farmmg is unlikely to prove B
sustainable or eccmomlc, and irrigation is more likely to succeed in areas with
high populatmn pressure where the labour for cultivation by hand is available,

5.3.6 . Wetland Dévelopment Downstréeam of Existing Reservoirs
(1) : Change in Land Useof Wetland - -
(a) Land Us’e beforé Datn.Cdn'stniétion .

_ Because of relatlvely hlgh sonl moisture and fertnhty, the wetland isa
prlzed area in developmg the floodplain agrlculture where farmers are able to
grow one crop (rzce or maize) durmg the rainy season and then plant the dry
_§6asOn crops on- the margins of flooded wetland utlllzmg the residual soxl
inonsture to secure the second harvest. ~The rich natural vegetation that
prowded forage for resident and tranSIent livestock: populatlon was converted
- to agricultural crops. - As more’ and more wetland was cleared and planted,
'competltlon for land has increased between livestock owners and settled
- farmers. The conversmn of wetland to cropland has contmued to date where a
“point have been reached wherein most wetlands have been fully converted to
web season: ramfed agrlculture while a small amount is used for dry season
irri gated cropland

Even before thenr comrersmn to agraculture, the wetland was
._:nnportant in houSehold ecdn0m1es ~Construction materials and fuelwood were
‘extracted for local-use,. and reed and grasses’ were harvested for roofing
'_materials and houschold ltems,. Hunters and trappers harvested wildlife
: zpopulatlon for bush meat ‘and women gathered herb for I‘ood medicine- and
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ornaments. At present time, very little natural vegetatmh and: precious httle
wildlife remainsin the densely-pOpulated wetland. - ' '

| \‘[any Wetlands retained open water into the dry season as a resu]t of
the falrly nnpermeable underlymg soils: In this Open water body covering tens
of hectares, trapped fish and prolific invertebrate population pros_pere_d on the
rich aquatic vegetation. As whtcr is lost through percolation and evaporation,
ﬁshermen, women and chlldren are able to take advantage of large fish ylelds '
using primitive fishing gear, and these ﬁsh usually sun-dried and sold at local
markets to supplement household income or used for family consumption.

{b) Post-Dam Land Use

During the past decades; the Federal Government has 'prdmdted an
extensive program of dam construction to support large-scale irrigation on the
w‘e_tland and adjacent upland. However, the irrigation development in these
downstream areas did not occur at expected rates, and most of the reservoirs
are currently not utilized for irrigation.. ‘The ecological changés within these
highly productive wetlands after dam constructlon are far-reachmg, mostly
with adverse environmental, social and economlc effects. -

The dams have signiﬁcantly altered the Wetla_nd hyd’rology. Recent
changes in river regimes as brought about by dams and/or by cyclic or semi-
permanent changes have drastically reduced the area, depth and duration of
annual floodings; thus, this has affected éommunities :which depended upon
these ponded wetlands for fishery and cultivable wetlands, and also has
reduced the habitat area for migratory birds and other wildlife, In partlcular
the recession agr:culture on the wetland has been senously curtmled both in
respect to the area under cultivation and the market-value crops bemg planted;
for instance, in some p]aces where farmers cultwated the wet season rice, they
are presently obliged to cultivate Guinea-corn or millet due to the reduced flood
water and the consequent loss of residual 3011 mmsture. _

“The réservoirs eﬂ‘ectwely trap a greater part of the sediments that
were forma]ly deposited on the wetlands during the flood perxod ’I‘he flood
water no longer spreads the same ami)unt ‘of enriched s:lt over. the ¢r0pland
thereby reducing the natural mamtenanCe of soﬂ fertility.” ‘As it i is difficult to
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_ 'puréhasﬁe'more fertilizer in order to avoid redliced yields, crop production and

values are reduced.

Smce water released from the reservoirs is carrying less suspended
load it is more érosive, and the river channels have been cut deeper in the
downs_tream stretehes resulting in the increased channel bed erosion or river.
scour, - This scouring lowers the river level relative to the land, thus, flood
water does not spread as far laterally with a consequent reduction of the water

' depth in: flooded depressions. This reduction in area and depth also limits the

amount of lateral fish mngratlon and duration of open water in the floodplain
depressions,. The lower river level also have detrimental effects on
groundwater levels. At lower river level, lateral groundwater movement is
toWards: the river which would cause more rapid flood recession than it would
have occurred before the rivers were not regulated by dams and reservoir, The
river channel has become so deeply scouréd in some places thatit is poss:ble to
observe the groundwater falling from beneath the wetland to the river surface
during the dry season. This premature draining of groundwater to the river
reduces the amount of residual soil moisture available for dry season cropping.

(2) Position of Existing Reservoir Upstream of Wetland
At present, a large proportlon of the water resources in the drought-

prone areas of the North and Central regions are trapped in reservoirs, and
water that could be used for downstream irrigation is greatly reduced by

o evaporatmn An essential 1dea isthat water resources development in the form
- of dams ‘does not necessarily have to be linked with large-seale -irrigation
deveIOpment ‘In other words, the position of dam and water storage may be
'~ justified by a number of effects of which irrigation is just one, and irrigation
- does not have to be exclusively on-a large-scale basis. ‘When linked to the

posSlbnhhes for improved rainfed, water:control or supplementary irrigated
small-scale agriculture in areas free from flooding, it is possible that with
suitable development assistance particularly access and infrastructure as well
as with lower capital ¢ost and commitient to tradeable inputs, the expansion of

grleultural production by these methods might exceed that actually achieved

“on large—scale projects. 'Where competition for water or land is likely to arise,
i carel‘ul exammatmn oi‘ the alternatives wxll be required,
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"The dam construction program will continue to’i‘adicaliy'altet"the
hydrologlcal regimes downstream with both posmve and negatlve ¢ffects’on
" downstream water users., It is apparent that the loss of flood water has

adversely affected Hadijia-Nguru and Birnin Kebbi farmers. On the other
“hand, wetlands no longer subject to variable ﬂooding can be used for "'c'-ther
rainfed crops. When large areas of the large- scale irrigation schenies come
under cultivation, conflicts over water are likely to inerease, When water is
diverted for downstream areas, the résources will have to be allocated to those
whose livelihoods are damaged. One possibility for compensation may be to
pass stored water downstream in the dry séason as regulated river flow for use
“in small-scale irrigation and flood-related livelihoods, The possible benefits
" from flood contro} and régulated river flows in'thé dry season in wetlands have
not been fully explored. It may be noted that the farmer owned and managed
small-scale irrigation in wetlands has many advantages in comparison with the
large-scale publie ones, pai‘ticularly IShOrI';'lead time, low: commitment to
tradeable recurrent inputs, low skilled manpower requlrements, rural-
employment effects, and land management |

(3) NFDP Downstream of Existing Reservoirs

The more than 90 percent of beneficial areas of 50 X 10° ha of the on-
going World Bank assisted NFDP initiated in 1992 are located in the wetlands
at Chad and Sokoto-Rima basins in North region and several large seale dams
such as Tiga, Challawa Gorge, Jlbiya, Zobe, GorOhyo, Bakolori, ete. had been
constructed at the upstreams of the beneficial areas. ‘The proposed wetland -
development should be assessed with due consideration'- of river basin
management including the establishment of an appropriate plan to r'egﬁlarly _
release a part of the water stored in the major dam as river maintenance and to
avoid the rapid change of the present wetland ecologlcal systems and support '
the susl;amablhty of small scale irrlgatlon‘ : :

(4) Future Perspéctive ‘
Tt has been observed that thee braided river systems in the wetlands
‘have been developed for a long time as a result of the geological process

establishing the topographical features, the runoff_dlscharge, the quantity and
character of sediment load and the composition of bed and bank materials, and
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also have a'bso'rbed a gteat part-of the upstream floods into the wetlands for
~ local water use, percolation for shallow grounhdwater recharge and evaporation.

“Theré has been moves before to improve the main river channels
within the wétlailds' The schemes to improve the Hadejia river as suggested by
both IWACO (1985) and Chifana (1985) were aimed at reducing the losses to
non-returning dlstnbutarles and bank overflow durmg the period of high flows.

'The IWACO plan conmsbed of the construction of a new river channel that
~ would shorten the length of the Hadejia river. by 50 percent, whlle Chifana
perceived the need for a remodeled ¢channel for the Hadejia river (Hadejia to
Geidam) and addmonally suggested that the Hadegla river between Wudil and
| Hadejia and the Katagum (Jama are) river downstream of Katagum should be
1mp1‘oVed in order to reduce the current water losses. '

. :When these 'sche'mes_at a great expénse are implemented in a stretch,
an expected outcome Wo‘iild be to succeed in moving some of the present wetland
acti'v.i'tiés"tb"downstream areas where considerable fund each year would be

‘required to mamtam the production.. The JICA Team considers that these
schemes may be one of the fi nal solutions and measurés to protéct the wetlands
‘with majmj irrigation services in'the most integrated and effective modes from
major dams in the upstream. - However, a gradual transition process from the
present stage via, the NFDP typed irrigation to the final status may take an
assumed period of more than fifty years. The above mentloned scheries should
be properly_desngned to achieve this gradual transition process not only for the
main remodeled channel but also fo_i' appurtenant structures in order to take all
water users into consideration at each of the transition processes including the
groudeater' recharge, small-scale irrigation, wetland cultivation, livestock
raising, fi sherles or wildlife ‘conservation in line with. the well-coordinated
' reservoir operahons in the upstream dams. -

_ Reference is made:to the hlstoncal perspectwe of' irngatxon
deve!opment in Japan. Itis sald that major developmentof imgatlon startedin
- the fléod plains four hundred years ago when the local landlords began to make
investment to mcrease thexr revenues, When modern technology was
mtmduced about 100 years ago, the public sector schemies undertook some of
- ‘the 1mgatlon pro_]ects SlIﬁIlal‘ to such’ mdlgenou:s irrigation systems as
' mentioned above.’ Irmnedlabely after World War II; the Government of Japan
:mtroduced a positive policy for.the expansion and further modernization of all’
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the existing irrigation systems by applying the refined technology to overcome
the food deﬁclency at that time. Many storage dams had been constructéd to
achieve full irrigation for the existing projects where the development of the so-
called, “Water societies had reached a maturity level”. Under this situation, by
the 1970s, the chronic food shortage in Japan had been basically solved and
then turned_té_the surplus stage. When reviewing the historical perspective on
irrigation in Japan, it may be understood that the 5ubj¢ct item “Proper Phasing
of Trrigation Project Implementation” has been ingeniously incorporated. for
long-term development. It may be referréd that the Southcast Asian Countries
are accepting the ahove-mentioned concept to phase the irrigation 'de\'_f_e_iol:nmen_t '
through many technical cooperation programs under the Government of J apan.

At present, cveryone ¢an observe a vast extent of the irrigated
- farmland as fully cOnsolidéted for large-scale farm mechanization work, While
watching the process of irrigated agricultural development to be made from
now on in thé on-going Hadejia Valley Irrigation Project that is close to
completion, it may be stressed that it should take longer years to achieve a full
development of irrigation on the wetlands by mobilizing the sophisticated
technology that may be extended with a main point to provide the appropnate
channelization works mitigating the major ecological and . envnronmental
~ impacts in line with a gradual transition process planning, -

5.3.7 Environmental Managenﬁént -
(1) General -

~ Irrigation projects cause environmental problems and impacts in
irrigation service area in accompany with a change in hydrology, éonétrﬂctibn
of project facilities. Since general environmental problems and impacts "re'la'ted_ .
to irrigation development are diseussed in Chapter 11, some. of ‘the m’ajﬁr
problems and impacts, waterlogging and salinization of soils in 1rr1gated area,
and 1mgat10n developmentin wetland are brleﬂy dlscusses below* f

(2) Waterloggingand Sa]ihization'ofSOiis

1t-is of the worldwide issues that the gr'eatést technical causes of
decreasing the production on many irrigated projects or failure of large areas
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are waterloggmg and salinization of soils especnally in arid and semi-arid
areas. The waterlogging is not an fnevitable result of 1rr1g1tmn but due to
excesswe water’ supply into systems wh:ch have finite natural dramage
“capacities and cauge the groundwater level to rise until a new equilibrium is
teached. The sources of excess water input may include the scepage from
unlined canals and on: farm ditches, the deep percolation on 1rr1gated lands,
and the rainfall. After waterlogging oceurs, the soil salinity increases as the
plants extract pure water and. the ‘evaporation from soil surface leaves the
dissolved sohds in the soil that are present in nrrlgatnon water. In the humid
areas, the waterloggmg oceurs due to excess rainfall and may not be associated
with salinity. A special problem in some coastal areas is the reclamation of
acid-sulfate soils. ' ' :

Monitoring the change in water tables from the beginning of a new
project is- essential in implementing any corrective action before the soil
damages occur and many also enable the prediction of whether small- scale
drainage will be adequate to’ prevent localized waterlogging problems, or
'whether a large scale system wnll be needed. For new irrigation projects, an
integrated design of the 1rr1gation and drainage systems along with operating
* practices may minimize irrigation development and management costs, as is
explained in para (1) of 5.4.1 “General Strategies and Priority”. And also, the
farmers should be involved in the devélopment and OM of effective
watérl'o ggin g and salinity 'contfbl rieasurés.

Waberloggmg can be corrected by reducmg excess ‘water input and -
- mereasmg natural dramage capacities by verhcal (well) and horizontal -
' dramage (pipe drain). Once soil salinity is increased to a level that affects the
: plant growth, sahmty should be leached from the soil. Since the p)pe drainage

c0st is typlcally high the mstallatmn of drains may often be postponed until no

alternative remains for 1 mcreasmg or maintaining soil productivity. On large
{rrigated pro;ects with sma]l topographlc gradlents d:sposal of drainage

effluent is a major pmblem Because of increasing competntwn for good quality
: 'waber, the sahne dramage waber is dwérted into evaporatmg ponds.
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. Technology is well-established for designing, constructing and
“managing drainage systems, while sonie adaptive research may be needed
where local materials are used and where unique local soil problems é'xis‘t
With existing lrrlgatlon system in Nigeria, it is anticipated that the mcreased
drainage will almost invariably. be reQulred to maintain adequate soil
productlwty The main question is a matter of when such drainage systems
should be construéted In this sccasion, pilot drainage projects in waterlogged
and salmlzed areas need to be established to verify design and effectweness of
maternals, demonstrate the sffect of drainage on productnwty, and tram the
personnel in OM of the dramage systems. '

(3) Wet]and .

Impact of Irrigating Existing Arable Land 7
No new wetland clearing:wili take place with the ériteria for
farmer selection that only wetland currently under cultivation is

ellglble for pumps and tubewells to be supphed through the project.
There is also the groundwater monitoring system to indicate the

~ sustainable limit for the expansion of wetland irrigation and the
“environmental assessment to detérmine if there are other

ecological and social limits to sustainable wetland development.

" It is unlikely that the introduction of irrigation into the wetland
which has long been under continuous farming and supports little

or no native vegetation would have any profound eéologlcal impact.

However, expanding wetland irrigation in the dry season is likely |

to intensify the conflicts between livestock owners and farmers.

" The traditional methods of resolving the conflicts between pastoral
~ livestock herders and settled farniers may- break down if wetland
~irrigation expands too rapidly and will cause an increase in eivil
‘actions. - Since many of the livestock incursions on irrigated land
stems from locally owned IWestock the local mechanism for

compensatmg damage work may adjust to keep sertous conﬂlcts to
a rmmmum :

Soil and Water Contalmnatlon

Soil sahmzatmn or other degradation as a result of the wetland

jrr:gatlon has yet to occur. However, mcreased capxtal :
- requirements of farmers and the pressure to repay loans in

irrigated crop production may increase the use of yield-increasing
pesticides and fertilizers. Thése residues could enter the surface
water and shallow gmundwater systems, and therefore the
groundwater monitoring on nitrates, pesticide degradation
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produets and faecal bactena is essential, While there could be an’
inerease in incidence of water-borned diseases for surface water

irrigation, the development of groundwater 1rrigat10n is unlikely to
‘be associated with such problems because the scheme leaves no

l‘ree standing water to support diseasesor thelr vectors.,
FlSh and Wlldhfe Impacts

While major impact on fish population is likely to have occurred

~“with the upstream dam construction which have reduced the areas
" of annually flooded fadama basins, some impact on resident fish

population may occur as a result of the drawdown of the river
systems from diveet pumping from rivers and also of additional

_ contnbutlons to aquifer recharge. A program of the fadama basin
~ rehabilitation through controlled flooding would make a positive
o contrlbutlon in re-establishing the role of these basins in aquifer

“rechargé and also provide the opportunity to re-establish the

- fishery that existed previously as well as to enhance this through

the introduction of aquaculture techniques.

R Recent concern has been expressed about the effects of wetland

irrigation on migratory waterfowl and other water birds. Attention

. hasbeen paid to Hadejia-Nguru wetland in Jigawa State where the
. Hadejia Wetlands Game Reserve is lo¢ated and this pr(}ject will not

affect this wetland.  When there is significant expansion of

o 1mgated arable agriculture outside the present boundaries of land

use, there may be other areas that are threatened and they should

be protected
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5.4 NWRMP TOWARDS THE YEAR 2020
5.4.1 General Strategies and Priority
(1) General Strafegies

"The mam problem facmg the pubhc sector schemes is that while FGN
spent large funds in bulldmg many dams for rrrlgatlon mostly m the dry north
during the 6il boom penod the related downstream development has proceeded
far more slowly with very limited funds to complete them m the subsequent
contmumg years because of financlal dlfﬁcultys Thus a lar ge propOrtlon of the
waber resources is only trappcd in reser\rmrs and evaporatmg thhout giving
any benefits whlle mgmficant damages have been glven to the trad:tional
water users in the downslream wetlands mv1tmg adverse changes in their
ecological context. Probably, none of the investments made so far have been
economical, and even if past investments are taken as sunk cost, it will remain
“ difficult to keep the conpletion cost to's'ufﬁciently low levels to ensure
aCCeptable economic returns, because of poor operatmn and maintenance (OM)
of the facilities as well as the problems of social i issues, benure arrangement
land acqulsltlon agro- alhed servnces ‘and cost x‘ecovery that are currently
prevailing in existing n‘rxgatlon projects. -

 The JICA Team has obser'ved during the field visits that a
fundamental change in the way of thinking about the sequence and phasing of
irrigation development particularly in the large and medium-scale projects
may be required. In thisregard, the key word is the capablllty of local farmers
to absorb and accept such irrigation practices who will be the only beneﬁclanes -
from the public sector investments, more particularly, this may be converted to
“Development and Maturity Level of Water Saciety in the Irrigation Service
Area”. Even when the pilot demonstration farms are quite functional, the
farmers still have no knowledge on irrigated agriculture. It would then be

equal to an act of misbudgeting to first start the construction of dam, as this - |

would only lengthen the gestation period § in accrual of the full benefit from such
investment,

It is one of the ideas that when an irrigation scheme with comiponents

such as storage dam, diversion weirs and ¢anal system ‘the first undertakmg
would be to construct a river intake and the subsequent upper part, of the
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‘ir_x;igati(‘)n canal systein in order to allow as eaﬂy as possible the local farmers

for wet season ‘supplem'eiltai irrigation. In a'ccdrdance with the progress of

' I‘armers proficmnéy in 1mgated agnculture, the next work is to construct a

dwersnon weir and extenswn of the canal system. In the later stage when the
development and maturlty level of water society in the service area is close to a
full extent, a storage dam will be constructed for full dry season irrigation. The
phasing for the 1mp1ementatlon of lmgatwn development as mentioned above
would be quite essential for the public sectm‘ schemes to obtain the quickest
retum of the huge mvestments so far made Needlebs to say, the design of this

. 1rr1gatmn project in an entlre scope should be ¢ompleted prior to long-term
| 1mplementatlon.

Some importaiit. items to develop the public irrigation schemes under

‘the FMWRRD as a departure from the current practices are described in a

general manner in para. 12.4.4 of Chapter 12 “Strategic Issues in Project
Undertakings as Well as para. 12, 2 of Chapter 12” Decentralization,
Privatisation and Users Partlc_lpatwn_ and summarized below:

- The present situation indicates that the public irrigation schemes
‘are being undertaken by both the RBDAs and the State
"Govemments without any clear division for implementation, In

 view. of rather unfavorable irrigation performances of the State

s schemes with insufficient manpower, it is recommended that alt of

~ the public schemes be carried out by the RBDAs in a consistent

" way, and the State Irrigation Department be best merged with the

- ADPs for their strengthemng In this respect, reference is made to
para. (8) of 12.4.4in Chapter 12.

‘- ‘Witha view to achieving the partial commercialization policy, the
- "RBDAswill be responsible for delivering the irrigation water to the
 farm turnouts with the amount and timing as required by the
- farmers in connection with the appropriate costing arrangement.
‘On the other hand, the subsequent provision and OM of the
- terminal service network with a standard coverage of 30 ha each
‘will be the responsibility of the Water Users Association (WUA) in
*Yine Wwith the agro-allied services to be carried out by the State
" ADPs. In this respect, it is eritically iraporfant that closer linkages
are developed and established between RBDAs and ADPs to ensure
adequaw agro-alied serwces for the clients of the former.

. ) e Comprehenswe réview on thé fact that the ablhty and initiative of
" “both the Governmént officials and small farmers have been
- underestimated; has revealed a drastical change in initiating and
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implementing manner for any irrigation devélopment. In

particular, attention has been pand to the official procedures of
~initiating a pubhc pro;ect It is prOposed that when a project is
prellmmauly identified, the Government Campalgn will take place
for farniers in line with the land ténancy arrangement suntable for
'development and the several persons qualified will file a petition
_requesting that such project is to be éxecuted by the FMWRRD.
“After this,a feasnbahty study will be carried out; to thls end, a WUA
'covermg the area will be set up for the prq]ect nnplementatlon
“This may be one of thé items to be mcluded inthe regulatmns under
" the Water Resources Decree, .

To date, littte attentwn has been paid to t‘ne provxsnon of adequate

drainage function within the arrlgatlon area. It is ¢ommion that the

drainage fa(:lhtles may function to improve the on-farm water
“management for crop productivity and reduce the occurrence of not

only the water-based infections but the rural environmental

problemsasa whole. Generally speakmg, the farmers at an initial
~stage would not be aware of the seriousness of this problem and
would be reluctant to grant the necéssary land for drains through
their ﬁelds However, drains will be mcluded in the deS1gn of on-
farm works and could be constructed if they become convmced of
the need for them., e

Itis generally recognized that small-seale public 1rr1gatlon projects
‘with a concept that the communities develop and eperate most
activities of the projects themselves although technical assistance
is often necessary during survey, désign, construction and OM
which can fulfill many local water needs and al‘[‘eét sustainable
agricultural development in several ways

. Well- designed prOjectS may lessen the vulnerablhty of
"~ agricultural activities. ancl the rlsk of soil and water
degradation. - :

¢ Small-seale 1rngauon enables the use ‘of reneWable energy
sources where suntable fo

. The rates of expanslon of small- scale |rrlgat|on ¢an be
controlled being conslstent with locally available water
resources ' -

¢ . Small-scale. programs can be eﬁ“ clent and amenable to cost
- recovery and thus can operate reliably with private as well as

_ public OM services and: prov:de inexpensive and cost-effective
extensnons to 1rr1gated productnon by small farmers whose
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aggregated e‘utput isa key factor in the ecenomac development
fora partlcular area.

When pmpé'rlj irhpl_eme'nted in_combination with irrigatiom the

large water consumer, and such others as water supply for humans

and animals, soil conservation and flood spreading, the small-scale

- water programs can generate employmént, promeote equity,
: 1mprove health standards and help to slow or prevent mxgratlon to-
p urban areas. Asamatter of fact, the small- seale irrigation projects

need to bé based upon bétter design and far better institutional

~ ¢oordination, with a key focus upon participation at the local level

in all stages of planning, Impléementation and management,

~ in¢luding the following:

e To develop more effective institutional coordination to
_integrate the development of agricultural and water supplies
and soil and water conservation. '

*  To enhance the capabihty of farmers in the implementation

~and OM of water programs through enlarging the local
: capablllty with more flexible de31gn approaches trammg and
“-appropriate funding. :

¢ - Toadaptand dlssemmate appropriate bechnologles suitable for

small plots of land and low- cost 1rr1gatmn pracl;1ces for small
and marginal farmers : -

o To provide stronger representation and support to small

- farmers including developiment of more effective production

‘and marketing environment partlcularly for eredit and
agrlculturalmputs requlred ‘

e o eithance the roles of NGOs and private sector in promotmg

small-scale pre_]ects viz. (1) encOurage NGOS to improve
"coordmatlon and lncr‘ease thelr supporl; along with positive
~ assistance to NGOs to improve their managerial and technieal

e skills through trainings: (2) expand opportunities and i improve

- the performance of the private sector; and (3) improve

collaboration between: pubhe and private sector agencies to
. ensure’ standardlzed programs in crednt and teehmcal
K assnstanee. S : -

o 'To monitor performance, evaluate success and failures and

'1dentify constraints to provrde feedbaek and dlssemmate
- ‘léssons learned
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In conclusnon the experience and knowledge bo be denved from the'
" implementation of small-scale public irrigation projeets in the
above-mentioned manner will be a great asset to complement

~ future proper developnient of the larger pubhc pro;ects

(2) Prioril.y :

Although the scale of the ex;stmg pubhc irri gatmn prOJect.s in NWRIS
was tentatwely classified mto the large scale with the area of more than 1,000
ha and mediwm / small with the area of less than 1,000 ha, the scale of proposed
1rr1gatmn pro_;ects toward the year: 2020 is classnﬁed into the large scale for the
area of more than 3,000 ha, the medium for the area between 500 ha and, 3 000
ha, and the small for the area of less than 500 ha.

- The above séale claséiﬁeation is set iip the followin g idea;

~In-accordance with the survey at the sites and study on the map
- with scale of 1 to 50,000 by JICA Team, a number of medium and
- small scale irrigation projects covering the area of 200 to 3,000 ha

were identified in the tr:butary basins related to the proposed

- water sources projects.

'-Irrlgatwn projects w1th area of less than 500 ha (Small) could be

easily planned with the pre- -feasibility study, nﬂplemented quickly
by the force account of RBDA with participation of beneficiaries,
and managed smoothly by resmnsnbnhty of beneficiaries.

Imgatlon projects with the area of 500 to 3,000 ha (Medmm) would

be planned with the simplified feasibility study to be executed by

RBDA in accordance with the planmng guldelme and criteria
prepared by RBDA, 1mplemented with medium-scale-contractors

under supervision of RBDA, and managed by RBDA with

participation of the beneﬁﬂarms

Irrigation projects with the area of more than 3, ,000 ha (Large)

‘should be planned with the complete and detailed feamblhty study

including many surveies and investigation works, implemented
with the large and competent contractors under severe supervision

of RBDA, and managed carefully wnth OM ofl"ce prowded by
RBDA. o .

Needless to say, the priority shoitld be gwen to the qulck realnzatlon of
existing but incomplete public schemes and the steady growth of private -
irrigation schemes mostly over the wetlands, while the proposed new public
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schemes mainly composed of small- and medium-seale in assocmtmn with the
. proposed water resources development would need a considerable time for
: preparatmn towards full implementation by around 2005,

Attentlon has been paid to an assumed raté of expanding the private
schemes at 20 to 30)( 103 ha per year, most of wh:ch will be converted later for
‘inclusion into the proposed public irrigation schemes taking advantage of the
_mereased farmers famlhanty to and experience in v rigated agncultute and
also the quick return fmm pubhe invéstment, Reahzmg that private 1rr1gatlon
is always practwed ahead in the 1mplementatmn over pubhc schemes, a ¢lose
coordination between the FMWRRD and the FMANR should be v1g0rously
_ px omoted '

5.4.2 Inigation Growth Scen'ari'o
(1) Available Materials for Examination of Irrigation Subsector Growth

It would be imperative that the irrigation subsector growth to be given
during the NWRMP permd should be discussed within the crop subsector
growth from the perspectwes of food demand and supply in the drive for the
attainment of self-sufﬁcnency in the product:on of most crops. Toward this end,

' three major sources of future growth such as population growth and its effect on
'expansmn in area under cultnvatlon, effect of technological change and of an
' 'mcreased mput usé on yleld and irrigation can be examined to estlmate the
';growth m the crop as well as botal agl‘zeultural output from these sources of
' growth ‘ - '

| _ ertually, the above examinationisnota direct task as lmposed on the
"JICA Team, however exlstmg materials made avallable to the Team as given
below have been rev:ewed for an orlentatmn and approach to the subject item:

_-:*-FMAWRRD 1992 A Perspectwe Plan for Agrlcultural
. ‘--=-:;..Developmentlegena 1990 - 2005 :

~ .° NISER. 1985, Nigerian Food Balance Study: - 1985 - 1995,
vl prepared for Federal Mmistry of National Plannmg

IS "world Bank‘ 1989 ngena StrategyforAgncultural Growth
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- World Bank, 1991, Nige.ria: Strate:gy for Food and Nutrition
Securlt.y _

_ World Bank, 1992 Nigéria:- Irrlgatlon Sub Sector Revnew

‘Major understandmgs as made threugh the rev:ew of- exlstmg
available documents are summarized in para. 2.5.1 wnth the titles ef (1) Food
' Insecur:ty, 2) Factors Affectmg the Food Securlty, (3) Food Imports, (4)
- FMAWRRD Perspectwe Plan (1990- 2005), and () in next elause w;th the title
of World Bank Medium - Term Projection (1990 1994). The l‘lrst three
pubhcatmns provide speelal background mfermatmn on the need of future
agricultural growth, whlle the latter two are related to the perspectwe of ¢rop
sub-sector growth in texms of supply and demand. The FMAWRRD perspectwe
(1990-2005) gives the output of most crops at the annual growth rate of 410 6
percent with the average of 5.1 percent for all food cr0ps that seems to be :
‘arbitrary without taking any detail on the future growth by relevant sources
On the other hand, the World Bank estimates that the agrlcultural productlon
would grow at 3.9 percent per annum during the 1990-94 period and its
comprehenswe efforts are undertaken as recommended a detail of which is
deseribed below:

(2) Summary of Weﬂd Bank .Medium-Teri‘n I’:rejeetionf"(lggﬂ-ilé%) L

~ Reference is made to the World Bank materials such as (‘1')_.“_Nige1f:ia:'
Strategy for Agricultural Growth” (Report No.. 7988-UNI, '193'9) (2) “Nigeria:
Strategy for Food and Nutrition Securlty (Report No. 9040 UNI, 1991) and (3)
“Nigeria: Irrigation Sub-Sector Review” (Report No, 89/91 Cp- NIR 45 SR

1992), from which major analyses and the subsequent reconnnendattons are |
summarized below; '

- Itis clear that the ngerlan agnculture hasa lugh pot,entlal in line
with the strategy for its growth involving (1) fine—tunmg of the
" economic policy framework, (2) development of a strong fo¢al point
for sectoral policy analysis and strengthemng of policy
implementation capacity, {3) spec;ﬁcatmns to improve agricultural
services, and (4) reorientation of and increase in pubhc expenditure

~ for agriculture, . . _

. Assuming that the key constramts as mentioned above are
réemoved, three dlstmct sources of growth dependmg upon
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“incentives, avéiiability ‘of technology and inputs, and
' mfrastructure are pointed out:

< 'Increase if'the cultwated aréa and labor, input as a result of

the population growth at the annual rate of 3.3 percent. This

. ‘rate may be compared with the 1.7 percent between two
population census of 1963 and 1991,

o Increasé in the yields of rainfed erops as a result’ of modern
inputs such as varietl es and fertilizers. :

coe Increase in productlon by brmgmg more area under irrigation

which helps the food security in two ways: (1) bringing new and

-marginal land under assured cultivation, and (2) reducing the
dependency on rainfall to fluctuate a great deal. '

- _'I‘he 1989 report shows that under the most optnmlstlc seenario
- when all the sources of growth are efﬁc:ently tapped, it would be
- possible for agriculture production to increase at the rate of 3. 9
percent per annum during the 5-year period of 1990 : 94 which
- should be viewed as the outer limit attamable through the
recommended actions.

Vanous 50urces ofPotential Growth, 1990 - 94

-(Unit: % per annum)

. _ : S ;_ ‘Region _ :

- Sourcés of Growth - - - Notth Cenlra] South Total .
Land and Labor* - : 0.3 27.:. - 08 1.1
Yieldperha =~ -~ 09 1.1 2.0 15

Jerigation o . 0 T AR 4 S 13
: Overall o _ 3,6 . 7.2 o 2.8 ) 39 '.
"Notez*... The annual gmwth eats of rural p-opulauon is taken at 3% in Central région and 2% In

North and South regisns, which may lead to expansion in the cultivation area in Central
whlle addl ng o producuon by relieving the labor oonslramm in other regions,

pote nt:al Rates of Growth under Dsfferent Scenatios
: (Umt % per annum) -

--Seenario ‘1_.990 1991. 1.-992, _1993 1994 Overall:

| . Growth wztﬁ ExistmgProgrammes 21, 21 21 21 21 21
‘Medium Adoption of New Technology* 2.6 28 31 ‘32 383 31
Accelerated Adoption of New Technology** 28 32 . 87 40 43 - 39

’ f{o{e';‘ fe 'C-ontmuauonofenstmg programs with addxt:onaleffort that will give anadoptionrate on

- average 1-2% ped annum for new lechnology and exp’loltation of 25% of total fadama
. " potentiatalthe rat.e of 40, OOOha Byear.
w6 Accelerated adoptlon rate rising fo 3%, 5% gruwth fate l’or femhzer consumplion and
Ry explolmtmn Gf58% t.otat fadama potanua'l at lhe tate of 80,000 ha a year,

A 3 9 percent growth rate as enwsaged would represent a high j Jump

:over the past growth rates achleVed in the 1960s and- 19703. It is achievable
' wnth the foilowmg reasons '
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“Recont macro-economic reforms ‘havé"cl'eété'd '7thetfight_ikihd of

incentive structures; hence the 2 to 3 percent growth achieved

_ _durmg the pre -oil period (1960 70) would be easnly achieved when

the price disiortions were not therc

Significant productivity gains are currently possnb!e because of the
availability of proven technologies.

: Ov_er and above this growth, small-scale iriig‘a_tion,‘ althdugh it will

take longer, is a newly realized key source of growth,

_Exploitation of these new sources 'of growth may depend upon
concerted efforts on adaptive research extension, roads; markets

and relabe'd inf‘rastfncture ﬁnaneial sei'vices aid so forth.

Using the potentlal growth rates for individual crops, the supply of
various food crops for the year 1995 is prolected agamst the ‘demand for
consumption by assuming that population and per caplta growth at 3.3 and 3

percent per annum respectwely

:"'(U_r'ait: 10°ton} -

 FMAWRRD-

- 1995 Démand ~ .~ " Perspective Plan
 Crop - - 1995 Supply Human  Industrial Total © 1995 Supply
Maize 2 709 1,356 904 2,260 1,946
Millet 3,690 3,568 386 - 3914 . - . 5087
Sorghum 5,624 4483 1,821, 6524 - 4616
Rice ' 801 _ 1,112 - 0- SN § b 1,183
Wheat 30 2,546 0 2,546 8683
Cassava 2,748 1,792 © 316 2,108 ‘ - 16,883
Yam : 2,445 _ 1,424 : 0 1,424 11,533
Groundnuts 1,018 _ 1,183 0 S.1,183 - . '
Beans ‘L0790 o987 - O 96’1_. S
Total 20 059 18,528 3,5$7 22 L065 41,901

The above table shows that the supply can meet the human
eonsumption demand at aggregate level There may be substantnal surplus or
shortfall in supply for individual crops. The consumers, however can
substatute maize and cassava for other staples since rapldly growing supp]les of
these erops will brmg down their relative prices. Slmllarly, the mcreasmg
relative prices of wheat, millet and sorghum, the domest!c productlon of Whlch
will fall short of demand will also induce imports of these'crops.
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(3) Interpretation of World Bank M_édium-'l‘érm Projection (1690-1994)

~The World Bank’s growth rate of 3.9 percent per annum under the

‘most optimlstlc scenario that may be viewed as the outer limit attainable
‘through recommended actions is divided by source into 1.1 percent for land and |

labor, 1.5 percent for yietd and 1.3 percent for 1rragatwn The growth rate for
nrrigatlon is also subdivided by regmn into 1.8 percent for North and 3.4 percent

for Central Taking into accourt the 3 9 percent annual growth for agricultural
'pmductmn based upon the annual growth of total popul'\tmn at 3.3 percent

(1990-94) that may be compared with the actual rate of 1.7 percent for the
period of 1963-91, the World Bank perspective may be interpreted thus;

- Due to the populatlon growth and eontinuation of present programs

" only, the overall growth at 2.1 percent per annum may come only

" froin the expansion of cultwatlon area and relaxation of labor
constramts

.~ Overall for the crop sector, in the beginning 1990 to 91, 2-3 percent
- ‘growth rate ‘would be attainable at best. -~ After that if
- comprehenswe efforts are undertaken as recommended, the growth
fate would increase and approach a 3 4 percent annual rate.

- The Central region will grow at the fastest rate of 7.2 percent
while thé Southern region at the lowest rate of 2.8 percent,
although all reglons will grow at a rate faster than the population
growth.

- Without mvestment in u‘ngatlon, the Northern region will grow
~ only at the rate of 1.7 percent per year. Important source of growth
for the North is irrigation especially from wetland scheme that
alone can give about 2 percent increase of ontput. This should be

- accelerated particularly due to the recent Sahelian drought,

- - The World Bank report mentions that about 1.3 percentage of the

_ overall growth rate (3.9 percent per annum) come from the

accelerated exploitation of 50 percent of total wetland potential at

' therate of 80,000 ha per annum, and at least 50 percentls allocated

“to rice and maize., The report continues that assuming that in next

10 years all of the potential for small-scale schemes are exploited

_ and 6 tori per ha of the annual grain preduction from double

- _cropplig is achievéd, 800,000 ha will generate about 2.4 billion

Naira worth of agncultural produce at the price of 500 Naira per

©“ton for rice and maize. This irrigation would be of low‘cost prnvate
schcme with the shOrtest gestatnon period.

651



(4) TIrrigation Area Proposed for the NWRMP Period

- There would be many unCertamtues relevant to futun‘e agrieultural
grow!,h particularly in the NWRMP period up to 2020. In the projection -of
-lrrlgatxon growth proposed for the NWRMP period, the JICA Team follow the
same scenario of the World Bank but with a newly estimated p{)pulatlon growth
rate of 2. 6 percent per annum. by the JICA Team instead of 3.3 percent per
anmum as estimated by the World Bank. The total. potentnal growth rate
coming from three sources is estimated at 2.9 percent, of which irrigation sector
bear the potential growth of 0.5 percent as shown below; '

Potential Rates of Growih
World Bank Mediom-Term

- Sourée of Growth * Projfection (1990-1994) NWRMP
Land and Labor SOt 09
Yield perha : : 16 1.5
lrngatmn o 13 . 0s
.................. 0verall3929

. Based on the potentnal rates of growth in NWRMP period the proposed
areas to be irrigated by year 2020 is estlmated at 1, 500X103 ha and the
detailed pfocedure is shown belOw, '

a) Pre_sehtAgricultufal Prodﬁction Py

- Present agrncultura] productlon in 1991 is expressed by followmg
equatlon

P1-—{2crh+(l a}l}Ae

where: RO _ S _'
A ¢ Net agric’ultural land in 1991 (=17,700%103 ha)

. 220%103ka

| 17,700 103%a = 0012)

“h,i: Cropping :ntensnt!es in irrigation area(h 1.3) and ramfed area -
- (=1.0)

e : Yield in rainfed area (tom’l 000 ha)

L« :  Land use rate of imgatlon area ( 'j'

. Land use Crcppmg CrOppmg "_l’iel'd in1991 - Agficultﬁral

Area rate .~ intensity ‘area  (ton/1,000ha) - Production
Treigation a T h T Rat % 2ahhe
Rainfed o -a- IR | All:adi . e : (1-a)iAe

" Pl = 1.019Ae
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b) ] Réciuii'ed AgricttltUral Production in 2020 (Pz).-
P2 = {1+ (overall potential i‘até =0.029)}" % ijl |
~ wheren : nun_ib_ér of years upto 2020 = 29
-P2= 2.291Py = 2..33l5Ae |
¢) Agriéultﬁréi lProdu}'ct.i.on by Ifrigétidn in 2020.(P21)

Py = (COntmbuhon rate of 1rngatu‘m sector)XPg
=0.5/2. QXP«g 0.403Ae '

d) 'Required' Irrigation Areain 2020 (Ag)

‘As=Poi/e’k
- where o
‘¢ : Yieldofirrigated area in 2020
e’ =(yield in 1891) X {1 +(growth rate of irrigation)}*

L &= 26X(1+0016)29=3.08¢

k : Cropping _iht,eﬁsity jin‘ 20i0 (=16

| = 0 082A

=0.082X 17,700X103

=1,450X103
a :—..-1',500'><103(l_1‘a)- --

The proposed area to be irri gated by year 2020 is estlmat«ed with many
' assumptmn mtroduced from scarce database. Accordingly, MOA should at the
"'earhest execute food balance study boward 2020 consndermg the population
growth raté, food oonsumptiOn per capita! etc., and clarify the burden of
qrrng&hﬁn sector for- food secunty takmg mto account the distribution ‘of
irrigation area rccommended in this NWRMP, In addition, full use of the study

-~ result shall bemade for the next updating of NWRMP in 200_0
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5.4.3 Transformation from the Government-Conducted to the Self-Reliance
‘Mode in Project Implementation

{1) General

Irrigation project unp!ementatmn in pubhc sector have been
dependmg heavily on public agencies, and fariners within a project area have
received various subsidized services at less than normal cost from pubhc
agencies. | '

This paternalism prevehts successful irrigated agriculture in Ni‘g’éria.
It is urgently needed to transform project implementation niode from the
government-condueted to farmers self-reliance mode through the upgrading of
farmers’ participation in the implementation. For this purpoSe, the following
countermeasures are needed;

- Vigorous campaign on irrigated agriculture bringing out high
income generation and job creation shall be made by public
agencles

- Project nnplementatmn shall be cormnenced only when farmers
requests for the implementation are submltted to public agenicies.

- Proposed beneficiaries shall _pa_rticipéte in pubiic sector programs
at the planning and implementation stages.

- OM for project facilities shall be carried out by WUAs as much as
possible under the guidance of RBDAS

(2) Strengthening of Irrigation Execution Sel_‘vic_éé

Increases in the future production of irrigated agriculture will be
subject to the positive actions required to transfer existing technology for
efficient water use at the farm level and to support itsimplerﬁentation' Urgent _
action ‘is required to educated and train extension’ staff, strengthen water
manageinent research under. |rr|gated condxtmns, _momtor and evaluate-
irrigation project perl‘ormance, and establlsh effective demand management
procedures and water pricing policies.” More particularly, the foilowmg actwns
should be worked out: :
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{(a) ° Develop and strengthen irrigation extension services and provide
appropriate irrigation managenient training at all levels including water
users: : _
- educate and train extension staff in irrigation water management
- principles and practices and associated agronomic and cultural
~ practices; . ,
- estabhsh or strengthen lrrlgatlon technical support mfrastructure.
~ train extension staff in establishing demonstration plots on

_'_farmers fields, and prowde adequate transport facilities to enable
extenswn staff to interact with farmers and pro,]ect officers; and

- _tram lead farmers in effective and economic irrigation
_management practlces

(b) . Promote exchange of 1nformatlon amOng farmers, extension werkers,
"desrgn engineers and researchers so that research and new design approaches
meet the changmg needs of farmers and the farmers fully understand the
relevance of new and 1mproved technology. In this regard it is recommended

~ that action be taken to:

- create opportunities for increased interaction among farmers,

“extension workers and researches through organized visits of

. farmers- and extension workers to research stations and the
rcsearchersbo farmers ﬁelds and -

Sk hold regular field events’ for the participation of de31gn engineers,
. extension workers and farmers to enable exchange of knowledge
and mformatwn among the part:cnpants

:(c)“ Enhance ‘design, 'o'pe‘ral;lon and malntenanCe of 1rr1gatson projects by
: trammg of relevant professronals and members of water users’ orgamzatlons‘

- initiate training for operation and raintenance personnel during
" the construction phase of new projects ¢ and during rehabilitation of
- exnstmg prOJects to prepare them for preject operations;

R .xtram sysbem desngners and operators in effective and economic

- approaches to modermzmg irrigation and drainage systems and in
o effective’ and economie mamtenance technology mcludmg
el ":prancnples of preventatwe mamtenance and

- deve10p Operatmn and mambenance critéria, taking into aceount
" the cost manpower avarlablhty and requirements and social and

555



environmental protection needs. Ensure that the crlberaa are taken
fully into account in the desngn of 1rr1gatxon systems. -

(d) - Review, develop and 1mp]ement water pricing pohcles, éstabhsh effectwe
demand / supply management prOcedures and cost recm.rery ‘méchanisms for
operation and mamtenance of 1rngatnon prOJects‘

'~ establish’ manageable water demand and prlcmg‘ systems which
- will minimize excess water applicatlon and reduce drainage
reqmremonts and costs; and :

- ensure that new or rehabilitated 1rr1gatlon pleects will have '

adequate resources for sustained operation and mainté¢nance.

(e) - Establish momtormg, evaluatlon and feedback systems for all exlstmg
and future irrigation projects to improve performanCe of water deliveries and
maintenance of dlstributary systems and watercourses, and to control
groundwater levels to increase crop yle]ds and social and economsc beneﬁts

- train project managers in use of momtormg, evaluatlon and
- application, of feedback techniques:to 1mprove |rr1gatlon
. performance and to reduce oporatmg costs; :

- identify meamngful irrigation component performance
parameters, establish required measurements mcludmg their
accuracy and sampling frequency and establish a management
‘information. system to assist real-time projéct managemeént
decision-making and scheduling of major maintenance operations;
and _

- link project performance with operation and mamtenanco cOsts and
agncultural productwn

(8) Strengthening of Agricultural Extension Services -

In any event, each scheme should 'é'dntai'n. the blend of inpu.ts and.

services necessary to ensure a sustamed increase in productiwty for the
beneficiaries. Particular atténtion should be given to the appropriate balance

between the directly productlve and mdnrectly productwe elements ina

scheme. The balance should reflect the level of services proposed for the sector
on a natnonal bas;s, the most economxc means of prov:ding snch services and
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restnctmns on the resources l;hat can be used for this purpose. This program
.may cover the f‘ollomng stud:es

(a) Assessmeht of the adequacy of existing support services and facilities for
variousschemes wathm the Program area, and recommendatlon of the required
improvement in adaptwe research extension, trammg, credlt input supply,
processmg and marketmg, and transportatmn and distribution together with
_the provision of details of staff deployment levels and budgetary allocations
needed to strengthen an overall supporl: facllnty

b In association thh the" selected prlonty schemes in productwe sector and
the avallabxhty of investrient and operatnonal credit facllltles, the proviston of
‘detailed scope of a credit program mcludmg credit dehvery system, required
investment estimate for assocnated schemes, 1mp!ementmg arrangement -
inclusive of terms and conditions of loans, and annual lendmg program,

(e} In hne wnth !,he assessment on the role of women in farm and household
activities in the Program area,. the identification of their needs, interests and
constramts, and the formulatlon of strategles and approaches for integrating
women into the Program development plans. including the trammg which
mlght mtegrabe matters of eoncern to women into the Program.,

{(4) Project Iinpleinentafien Procedures

“The pro;ect shall be zmplemented in accordance with the followmg
_ procedures

The FMWRRD and the FMANR ADP shall make prehmmary
c explanatmn of 1dent1fied lmgatlon projects through pre- -feastbility
" study and campalgn of irrigated agrlculture and necessity of
fariners’ participation for the implementation of the projects, and
several farmers qualified will file a petition requesting that such
. prOJects is to be executed by the FMWRRD. The agenciés shall
prépare the demonstration farm to show the advantage of 1rrngated
agnculture to the farmers -

- After this, a feas:b;l:ty study witl be carried out by the FMWRRD,
.- and if.a project is feasible, the implementation program will be
- prepared and the pubhc notice and active campaign of the project to

the farmers by the FMWRRD in cooperatlon with the FMANR.
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~ 'The estabhshment of WUA mvermg the area shall be prombted by
the public agem:les for the project implementation, - .

- After the completlon of detailed design by the FMWRRD ‘the
construction of project facilities will be carried out by the RBDA
under the coordination with the FMANR and WUA., The
alignment of main, secondary and or tertlary canals, location of
~farm turnout and layout of on:farm facilities will be déecided with a
beneficiaries’ participation including provision of their man-power

. input te the construction works.  On the other hand; WUA shall
d:scuss water charges to be mllectcd by the RBDA. '

- The layout of on-farm facilities w:ll be worked out by WUA w1th
the technical assistance of the RBDA and extension services by the
'FMANR-ADP and shall obtain the consent of the benefi iciaries.

The constriction of on- farm fac;htles will be implemented under

 the beneﬁclames collective responslblhty, and if necessary,

farmers credit for the construction shall be prepared with an
assnstanee of the FMANR-ADP,

- The construction works for the on-farm facilities shall be completed
‘along with those by the RBDA, and the water management test at
the on-farm level will be carried out under the gundance of the
RBDA and the FMANR-ADP, :

- After the establishment of WUA, Agricultural Cooperative Scc1ety
{ACS) which deal with collective procurement of agricultural
inputs, tractor service, cooperative shlpment arrangement of
farmers credit, ete, shall be orgamzed with the support of the
FMANR-ADP. -

- 'Even the project facilities belong to the RBDA they:shall be
operated and maintained by WUA as much as possnble and weeding
and simple repair for the facilities shall be borie by the
beneficiaries, A success in OM of these facilities depend on the

- extent of farmers’ understandmg that these facilities are for the
beneficiaries or WUA,: The RBDA and the FMANR-ADP shall

devote themselves wholly to play aroleofa supporter to enhght the
beneﬁcnarles )

5. 4.'4 BMR for Existing Publ"ic Sector Systems'_

'I‘he balanced modermzatlon and rehabnlntauon (BMR) for the exnstmg
canal system mcludmg on-farm f‘aclhtles will be COmprised of the repan‘ and



impfoveme_nt works for the canal system to maintain canal function and the
proper water management works to deliver irrigation water effectively.

| ) Réhabilitafio_n Works in Existiﬁé Canall Systems

. The existing public sector systems with actual irrigated area of 70,000
ha have already défective facilities that needs immediate rehabilitation, The
RBDAs shall carry out the rehablhtatwn works in accordance with the
~following procedure; - - '

(a) Executlon of detailed inventory survey for defectwe irrigation and
drainage system :

{b) Formulation of rehabilitatinn plan including detailed design work
: for relevant structures and construction plan,

; (c} ‘Classification of rehabilitation works to be éxecuted by the
RBDAS or contractor . ,

W) Provision of constmctlon eqmpment and matenals for the works
' to be executed by RBDA force account. -

(o) ‘Order of the works and their supervision by the RBDAs, -
(2) - Establiéhmént of Wa{er Ma'ﬁa‘gémeﬁtiﬁ 'Can:a'l System

Poor water management m canal sysbem mcludmg on- farm fac:lmes
. has brought the water shortage and excess water at on- farm level The
followmg countermeasure shall be taken by the WUAS and the RBDAS,

(a) Formulatlon of 1rr1gahon schedule on 1rr1gatmn division such as
' zane, sector, block and field turnout in accordance with proposed
> ‘croppmg pattern by the WUAs prior to |rr1gat10n season,

T (b) 'Exééution of dlstnbutlon water management, i in canal system by

-' -monitol'mg water level and dlscharge in canal and opening degree

of regulator and turnout gate in order to ‘adequately supply
xrrlgatmn water to meet the irrigation schedule.

(c) Control of reservoir water takmg into consideration the balance
~ - betwéen storing water during nlght time and releasing water
~ during day time,

Ad) 'Establlshment of rotational irrigation method at on-farm level to
- use the distnbuted water efl‘ectwely.
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(3)  Introduction of Surface Irrig"ation

As descnbed in 5.3.2, some exlstmg pro,;ects mth a sprmkler system
have faced OM problems due to the lack of technical knowledge and .
maintenance of the equipment. These sprinkler systems shall be shnl‘ted to
surface irrigation systems such as the border, furrow and basin which can be
more easily managed by farmers at low operatlon cost. :

For the successful aehievement of abo'Ve, Wéter management training
programs for OM staff and water users shall be prepared.

(4) . Adoption of Water-Co'nServing Technology

An important element in any strategy to conserve water will be
incentives for adopting technologies and management approaches that increase
the efficient use, allocation, and distribution of water. Such technologies and
management approaches will make it easier to conserve water, to increase the

‘efficiency of water use and conveyance, and to reuse westewater. As water
scarcity and waste disposal problems become more acute, adopting and.
improving water consel‘vation_prectices, wastewater reuse sy:stem's, and overall
approaches to reduce pollution will become increasingly important,

Although the water resources in Northern zone cmmst of HA I and
VI[I is in the almost development stage the need of' water use for domestic
water supply and agnculture and fisherles actw;tles has been mcreasmg year
by year. Aecordmgly, it is reeommendable that 1rr1gat10n sector in Northern
zone which is major water user shall be adopted micro- lrrlgatmn technology
including dripi irrigation for croppmg of cash crop such as beans and orchard to
conserve limited and exhaustlble water resources and to prevent salinization of -
soils. And for farmers’ easy procurement, FMANR shall take necessary
arrangement such as agr;eultural credit and enceuragement of domestle '
‘manufacture of required irrigation equnpments of mxero irrigation,
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5.4.5 Implementation of On-Going Public Sector Projects

The imple‘mentétioh of on- geing public s'eeter projects which have béen
characterized by inconiplete canal systems covering the service area of 250,000
~ ha asshown. below, shall be earried out urgently

A : ﬁydrolﬂgical Area ~  unit: 1,000ha
B rea : i I m 1V, V NI VI VIl Total

1. Service arca 60 65 25 15 20 45 10 90 320
2. System completed '8 12 1 2 5 3 3 21 10
3.System uncomplete 52 43 15 13 16 42 T 63 250
31 Partiallydeveloped 10 14 11 6 6 -3 3 - 44 97
3.2 Undevelopéd 42 29 4 i 9. 39 . 4 19 153

Among the unéompleted ﬁr’oje’tts,’abbﬂt '39 ‘percent have their

_irrigation plan alréady studied and their irrigation systems such as main and

secondary ‘canals partxally developed. Therefore, more 1rngated agnculture
could be realized rapldly through the complehon of the remammg partlally _
developed sysimn : :

- However, the remaining 61 percént of uncompleted projects, especially

. the large-scale irrigation projects such as Kano I, Middle-Rima Valley, Zauro
Polder, Middle and Lower Ogun, éte., do not have their feasibility studies for

the service areas. Implementatlon of theré projects shall be scheduled with' the
condition that the I‘eamblllty studies and detailed design work will be finished
upto the year of 2000 s0 that thelr systems cOuld be eonstrucbed up to year
2005.

Moreover, since the large-seale irrigation projects in the North region
would have reduced water-availability a nsmg from a decrease in reservoir
inflow and an increase in water allocation to wetland, the Jrngat:on plan shall
be set up in coordination with the study on Integrated Water Management for
Existing Dams descrlbed n Chapber 4,

| 5.‘_'4.'6'»:.‘.'lmpleﬁeﬁtaf{ioﬁ}ofP"rO'fpds"ed!'Pikbl'i'c ﬁect‘o}' pf&je_c_ts” 3

The stable 1rrigated agr:culture m ngeria reqmres smrage dams as &
dependable water Source faclhty due to less river tunoi‘f in the dry season,
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Thus, in the formulation of newly proposed ii‘*rigation projects, those with
storage dams shall be classified with a higher priority than those with pumping
stations. However, where there are no potential damsites but river ‘runoff is
sufficient even in the dry season, the irrigation projécts with pumping stations
or creck systems s_hail be planned. The latter are mamly at the Central and the
South regions. The numbe¢r and area of proposed projects are 1,400 and
800X 10° ha respcctwely, and 388 percent of proposed area is to be irrigated by
dams. These three categories of projects is described hereafter; |

ltém ~ WithDam  With Primary Pump With Creek Systém " Potal

Number 1,080 285 3 . 1,400
"Area (1000 ha) 705 85 S R (U 800

(1) . Irrigation Component of Medium and Small Dams ijects

As descrlbed prevmusly, the publ:c sector prajects have been su ffermg -
from a number of weaknesses. ' Especially, large-scale projects have many'
problems such as high capital cost, slow development slow attainment of target
yield, poor water management, poor project viability and serious
envirenmental impact. 'Therefore, it is-advisable to defer immediate
implementation of large- seale irrigation projects until after th:é ii'figéited ;
agriculture through medium- and small- scale pro;ects covering the service area
of 500 to 3,000 ha and less than 500 ha respecnvely shall be well under way.
However, mediuin and small-scale 1rr1gat10n projects. by dams with
- multipurpose components such as irrigation, water supply, mini-hydropower,
fish culture, ete. can be implemented so as to secure increasing food demand.
The irrigation projeets with dams shall be formulated by the followmg crlteria

and procedire;
“{a) Plan F_ormula{.ion and_Préject Implementation

Plan Formulation

- Service areas shall be selected taking into consxderatmn the
- operalion and management of pro_lect facilities such as dams and
canal systems. Therel‘ore, the servicé areas shall be selected near
damsites, and be 1rr1gabed by gravity system as much as possible.
‘In casé pumpmg statlons are needed only prOJects ha\nng‘ a smali-
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. portion of service area to be served by pumping station or by the use
- oflow lift pumps, _ _ ‘

Depressmn aand swamp area in the service area shall be Jomed with
irrigation canals linked by dams and they will be used as village
ponds for domestic water, village garden irrigation, fish culture
and reforestation, :

Pro_lect formulat\on shall be made under close coordination among

. public agenc;es related to 1mgat10n water supply, fish culture and
‘ reforestatlon

: Estabhshment of the WUAs in the pro;ect ar¢a at the early stage of
' 'pro_;ect p]annmg shall be promoted for casy understandmg and
" active parhcipatlon of the beneﬁc:arles

Project Implementation

Pro_lect shall be implemented baswally by the RBDAS, and the

‘labor from beneficiaries shall be mobilized as much as possible for

the construction of small-scale facilities such as irrigation canal

: sysbems and village ponds under the RBDAs guidance.

Standard and criteria for detail design on u‘mg‘itlon canals and

" village ponds shall be prepared by Department of Irrigation and

Drainage (DID) with the coordination of National Water Resources
Institution (NWRI), and they shall be applied for the design of
project facilities to simplify and standardize the design works at
each RBDA ' '

“The equipment and material centers for the construction works by
force account mode shall be established at cach RBDA. They will

be used for the rehabilitation and OM works as well as construction

e WOrks of pr03 ect famhtles

(b} Id_e‘ntiﬁéétioh of PifOpesed 1rrigation' Prejects with Dams

The J ICA Team has 1dent1ﬁed proposed 1rrlgatmn areas up to the year
. 2020 and reference is made to para. 4. 4, 4. of this Sector Report which reflect the
_ study made by using topOgraphlcal maps with'a seale of 1:250,000, 1:100,000
“and 1 50 000 covering of about 60 percent of the whole land of Nigeria. The
: "study result mcludes the locatlon of dams and avallable storage water for
| 1mgation The 1rrzgab1e areas are esumated based on the avallable storage
water of prOpOSed dams and umt :mgat:on rcquirement dlscussed in para,
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5.2.4. Asaresult, 1 080 units ofn'ngatlon prajects comprlsmg of 260 umts with
large/medium dams and 820 umts w:th small dams’ eoVermg total sérvice area

of 705X 10°% ha are proposed toward the year 2020 for the Publlc Irrlgatlon
Program T ‘

(c) Dlstribution of PropOSed Irri’g'ation Projects w'il;lr Dar’r\'s’

" The reglonal dlstrlbutlons of servnce area 1dent1fied above are eight
percent in the North region, 70 percent in the Central region and 29 percent in
the South reglon with average irrigation area of 2 600 ha, 2, 190 ha and 1,000
ha in the projects with large/medium dams respeéctively, and of-300 ha in the
projects with small dains as shown below and Table 5.4.2.

o Region _ :
North  Cenlral Seuth ~Total
1. umberol‘PropOsed Pro_jects T PO :
Large/Medium Dam 15 165 80 260
Small Dam - ' 70 500 250 - 820
~:Total 85 665 330 1,080
2." Proposed lrrigallonArea(IOOO ha) o - : S '
Large/Medium Dam _ T 40 . 340 - 80 460
Small Dam : - S0 20 - i1s0 75 245
Total . eb 490 165 705
Distribution{%) . . - o 8 (1] .22 100
3. Average lrrlgatxon Areca (hafprolect) S e
Large/Medium Dam 2600 2100 1,000 .
Small Dam : . S 300 7 300 300 . -

This study in"dicate_s‘the followingrregional eon_ditions; B

- The surfaee water in the North region has been generally developed

already by the exnstmg large dams and only little potent:al for
water resources in limited basins are left, :

- The Central region still has blg potentlal for development mostly in _
medium and small-seale irrigation projects 'I‘he water and land _

resources are hardly not developed yet. .

The South region also has an abundant water resources, but has a

limited land resourcés for agrlculture due to its large populatlon. :

Consequently, the small- scale nmgahon w;th a ser\uee area of less
than 500 ha are proposed mamly in the North and South reglons and the
medium- and small-scale projécts proposed in the Central regmn |
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" The major areas to be developed by irrigation projects with dam are

‘the wetlands, where irrigated agriculture is operated by individual farmers

through traditional and modernized irrigation methods, extending along the

tributaries of the nger and Benue nVers and upper tributaries of the South
: reglon as shown in Table 5.4.3.

) Prdp’ose'd Public_ Irrigation Projects with Primary Pump and Creek'Sy'st,ém

The main rivers and their major tributaries located mainly in- the
Central and South regions have a river runoff even in the dry season. The

:rngatmn projeets with primary pump are proposed for the wetlands of 85,000

ha which extend along such rivers as Niger and Benue and their major

~ tributaries as according to the topography and present land use showh below.

HA - " Major Basin to be developed - . Propos‘ed Area

- by Proposed Pump Irrigation Project (ha)
1 © Along Nigér river . 6,000
1 ~Kampe, Upper Kaduna and Gurara 10,000
Il Taraba, Lower Donga and Pai ‘ 5,000
A Ankwe, Mada and Akint : 10,000
\'2 AnambraandMamu .. 15,000 -
Vi QOgun, Oyan, Oshun, Shasha and Silko 10,000
Vil ' Okpanku; Lower Cross and Imo . 30,000
Vil - 0
 Total ‘ : ' - 85,000

- Sinee it is’genexially accepted that the primary pumping irrigation

 requires high OM cost, a typical case of a project may be considered to take a

service area of 300 ha on average and a pumpmg head of less than 10 m takmg
into account the eccm)mac and ﬁnanclal constramts

The present sntuatmns of the Nnger Delta mcludmg the water and land
envzronment as well as the development. status are descr:bed in some detall in
para, 7A.1.2 of Chapter 7, Sector Repnrt Whlle there are fertile soils suitable
for agnculture, invading flood from adjommg rivers and inundating by high
intensity rainfalls have prevented the progress in agricultural development.
This is against thé common views that the déltas all over the world have been

 thoroughly developed for their wealth of resources for centuries, Virtually, it
“would not be possible in this NWRMP Study to establish a scope of work for the
' ﬂood and erosion contro] in the Nnger Delta because of the lack of tOpographmal
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maps and systematic data collection networks; therefore, any plari for irrigated
agriculture is not complled in the NWRMP with reference to para. (3) of 7B3.2
in Chapter 7.

_ In general the coastal creak areas may prowde some of the 1rr1gat1on
prq]ects with polder dike for protection from tnbutary flood and primary pump
for both function of irrigation and dramage ThlS type of the project would be of
a small-scale mth a service area of 300 ha accordmg to- the: field
reconnalssance There may be the possxblhty to develop the coastal creek
irrigation prOJects along the belt of the Gulf of: Guinea; however, the field
reconnaissance has identified that most promising area for this development in
a co]lectwe manner may be the New Calabar river basin as shown'in the figure
below where a total irrigable area of 10,000 ha has been tentatively taken up
for inclusion in the NWRMP. It is recommended that a series of the coastal
creek irrigation projects should be identified and prepared in connection with
* the mapping work for relevant river basin at ascale of 1:5,000.

Proposed Coastal Creek 1rrigéti0x_i Project
- New Calabar River Basin Projéct - '

5-66



{3) Project Costs of Public Sector Projects

| Project costs for existing and proposed public sector pr’ojects are
estimated simply based on the following method;

{Service area to be improved or deveioped (ha)} X {Approximate unit cost}

“The unit cost of rehabilitation for éxisting canal system, construction
for new canal system in existing and prOposed projects and pumpmg station are
estimated at N 6 ,000/ha, N 31, OUOIha and N 30,000/ha respectively at the price
level in the beginning of 1994 under the following assunptiony

- Unit cost for canal system include construetion cost of project

- facilities; other cost for OM equipment; right of way,

~ administration, consultantand survey work. bxcluded are on-farm
faclht;es

. Unit cost for rehabllltatmn mclude the cost. of constructmn ‘works
and preparatlon works for the :mplementfitlon

- Unit cost for pumping station include the cost of the pump with a
' total lift of around 15m,

_ The prOJect cost for canal systems of the exnstmg pro_]ects of 320103
ha and the proposed projects of 1 ,400 units covering 800X 10 ha will be 38
billion Naira _a_sshows in Table 5.4.4.-

(4 ProjectEvaluation,of Pr,oposéd_'Public Prbjét:ts |
“Unit development cost including the allocated dam costs for the
' proposed small’ and medium-scale public 1rr1gat10n projects is estimated at

61,000 to 74, 000 Naira per ha as shown below:

Unit'Deriopmerit COSt_(NIha_) :

Reglon - Public Irrigation Profect
S TNt Dam . With Pump
.7 North/Central - 273,900 . 61,000
o _So’uth'_; L ;-,72_,30,0‘_ L 81,0000

| Based on the above praject costs, the proposed pubhc {rrigation projects
as evaluated by regxon in para, 2.7. 3 of Chapber 2 of Volume Two “Sector
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Report” have special features and different charactéri‘stics'By're'gion as
introduced hereinafter;

(a) North Region

~ The North region has a limited water reéourc’es’ for subsequent
development due to scarce rainfall and exastmg watér resources projects to a
large extent, while effective” rainfall for crops is also in minimum’ amount.
Consequently, as much water IS reqmred for crop: 1rr1gat10n the crops to be
introduced in the service area may be those having less consumption of water
such as maize and beans with low market price. Asa standard the planned
croppmg intensity is 150 percent colnprismg of 10 percent in rice and 140
percent in upland crops. The expected cconomic rate of return (ERR) might be
about 10 percent. Thus; irrigation development in this regnon has its economic
disadvantage, the area to be developed may be foeused only on the areas where
1rr1gatlon development is positive with the possibility of developmg the water
resources and obtammg the users partlcr.pqtlon toa greater extent

(b) Centfél Rogion

_ This region has rather much rainfall than that of the North reglon
Consequently, much profitable crops could be introduced in a project with a
cropping intensity of 180 percent compr1s1ng of 55 pereent in rice and 125_
percent in upland crops. The expected ERR for proposed pro;ect may range
from 10 to 14 percent. "Thus, the proposed projects will be promobed as there are
no constraints for irrigation deveIOpment in technical term, *

{c¢) South Region

The South region has abundant waler resources compared with the
other two regions because of long perlods of the ramy season with riich
rainfall, Thus, high croppmg mtenmty of 180 percent comprlsm g of 160 percent
- in rice and 20 percent in upland crops could be mtroduced in the irr 1gatlon '
projects. The expected ERR could réach 14 pereent and more. Therefore, the
proposed projects will be economically attmctwe and shall be promoted if there
are no constraints in the land acqmsmon. S
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5.4.7  tmplementation of NFDP Expanision

_There are considerable wetlands in the lower basins of major rivers, in

‘which the irrigated arveas 'l.indéf-'private sector programs could reach 150 103

ha., This farmer-owned and -operated programs have a high 'de\iélopment
potentlal toward the year of 2020 w1th a rapld progress because of the easy
realization of quick return from the pro_]ects with less investment.

The priv‘ate sector programs shall be promoted from the following
reasons; . R ‘

- The agricultnre production of existing public sector schemes which
require additienal construction works, will start only after the year
2000, For food security, the private sector programs, especially
NEFDP downstream of exlstmg reservoirs, shall be hastened by
' utlhzmg the already available reservoir water until the completlon
- of on-going public projects. In order to secure released water for the
wetlands to be irrigated, an implementing agreement on the water-

. allocation between the RBDAs and the WUAs shall be prepared.

- - Tt is essential for farmers to have ‘experience in irrigated
. agriculture through private sector programs for the enhancement
- and u;_'}"grading of farmers’ technology in irrigated agriculture.

The total available area including newly proposed area of 600X 103 ha

- under th:s program by the year 2020 will be 750X 103 ha, of which 370X 103 ha

will be shifted to the publie sector schemes, bringing the service area by year
2020 to 380103 ha. The project cost will be 7.8 billion Naira at the unit
development cost of 13,000 Naira per ha. “The final ‘area will be mainly
concentrated over the large wetlands in the North and Centra’l regmns as show
below

-anateScctor - . .. Hydrological Area(HA)  unit(103ha)

~Program . - I NI -0k IV V. VI . oVHE- VIIL Tolal

TExistingArea 8 10 0 3 1 © 3 98 180

- Proposed Area 68 146 - 90 -4 T332 ‘43 - - B3 94 600
~Total - 1_03 - 156 90 -7 33 43 5_6_ - 192 150

Final Areain2020° - 75,400 30 15 . 10 10 - ‘10 ° 190 380

© ProjectCost (108N) 884 1,898 1,170 . 962 416 550 689 1,222 7,800
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5.4.8 Strengthening of Inter-Government Coordmauon For Supportmg
Services :

_ At present the supportmg ser\tlces by publlc agencies to the
_beneﬁc:anes mthm the pro_]ect area especially in the pubhc sector are in a poor
.state mainly because of the w1thdrawal in provxdmg supporting services by the
RBDAs, insufficient actnvxtles of the SIDs and low capacity of the State ADPs,
as well as the lack of coordination among these agenczes

The AﬁPé shall bear' the responsibi.l'ity to prm)ide supporting services
for beneficiaries in a consistent way, and the SIDs shall be merged with the
ADPs _l"o'r their stre_n‘gthening. '

There is a need to have strong mter—govmnment coordmatlon between
the DID under the FMWRRD and the DOA under the FMANR on the
_development strategy of 1rr1gabed agnculture mcludmg areas to be developed,
crops and irrigation method to be introduced and the 1mplementatlon schedule.
Moreover, demonstration farms for irrigated agriculture shall be consolidated
by the ADPs under the administration of the DID in line with above strategy of
coordination between both mmistrnes The State ADPs under the guidance of -
the DOA shall provide extension services through demonstratwn farms and
- utilization of TV system mciudmg the following items to farmers’

representatives; ' '

- - . Optimum farm size based on eropping pattern
- Arrangement and operations of on-farm facilities such as tert:ary
canal, farm ditch, tert:ary drain, farm drain and farm road
- Information as to agriculiural reséarch and development

- Cultivation method including p]pwmg, harrowing, rldgmg","]_énh&
leveling, ete. by agricultural equipment

- Trrigation practice at on-farm level mcludmg irrigation demand
irrigation interval, rotation |rr1gatmn éte.

- Apphcatlon method of agrwultural mputs such as fert:hzer,'
- agricultural chemieals, seeds, ete,

-+ Harvesting and process;ng method of agr'iculrtural product_ 3
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