(a)  Plan Forniulation

- Inpringiple, the irrigation areéais located 1mmcd1ately downstream
of a dam consisting of wetlands, and OM of the dam and reservoir
would be possibly made by the WUA under the gmdance of RBDA.

- Prnorlty is given to the gravity 1rr1gat10n system_ with the exceptmn
of the use of primary low-head pumps for part of the service area.

- There may' be the land of depression and defunct river ¢ourses in
the service area which will be mobilized as community fish ponds or
night storages to be connected with the irrigation canals

- Inclusion of other objectives such as domestic water supply,
fisheries, mini-hydro, afforestatwn etc. should be examined asa
core of the mtegrated reglonal development by the agencxeS'
concerned

(b) Pféjectlnnpléméntation

Simple procedures in des:gn through the preparatlon of manuais
for canals and appurtenant works by the F\’IWRRD should be
“employed as much as posssble : .

- Majority of the construction works should be carrled out by RBDA
on force account basis orgamzmg a moblle unit for eonstruction”
equipment and with the participation of WUA and local people as
labor force to a maximum extent. This mobile unit is also applied
to OM needs.. ‘

(4) ' Proposed Public Schemes in Pump and Creek Type -

. There may be the possibility of im’plementing theirri gatidh projects by
prlmary pumps along the major rivers such as the Niger and main tributary -
rivers in South Region where the dry season runoff is sufficient for dwersmn.
In any case, the recommended condition would be to take up the service area
less than 300 ha per project with only the primary pumip of head less than 10 m,

In the Niger Delta where the fertile soils x_nayrbe'_‘di'strib;itéd b'e'irig
suitable for agriculture, invading flood from adjoining rivers and inundating by
high mtensnty rainfalls have prevented the progress in: agmcultural
-~ development, while this fact is against the common views that the deltas all
over the world have been thoroughly developed for their wealth of resources for
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- l; Puhhc Trrig atmnSchemes L

centuries. Asamatter of fact, it would not be possible in this Study to establish
a scape of work for the required flood and erosion control in the Niger Delta
because of the lack of data; therefore, any plan for 1rr1gated agriculture is not
complled inthe NWRMP .

" In the South coastal area, the potential of developing a séries of the

_coastal creek irrigation schemes may be identified to some extent. These small-

scale’ schemes are of rather complex’ nature mcludmg polder dikes for flood
protection and prlmary 1oW- head pumps for both functions of irrigation and
drainage for the servwe area of 300 ha.- When takmg up this type of the
projects, the FWVRRD is asked to confirm their land tenure arrangement
appropriate for conducting sustainable lrrlgabed agriculture and related OM.

- (5) Proposed Irrigation Déﬁéldplﬁent Towards the Year 2020

The 1rr1gatlon area to be developed by the end of the NWRMP so far
exammed is ‘shown by project type on Regional basis in the beginning of this
paragraph It may be notéd that the NWRMP has been directed to include
maJOrnty of the proposed nmgatnon develﬁpment in the Central and South
Regmns takmg inbo account, the avallable water resources as well as well-

: balanced reglonal development as a whole.. In comparison with existing
B 1rr1gat10n schemes mostly in the dry north, onc of the factors for irrigation
' - efficiency in terms of water storages has been greatly nnproved resulting from

more: eﬂectwe rainfall. This may be understood from the ﬁgures of active
reservmr capamty and 1rrigable area

- The water demand for lmgatlon durmg the NWRMP penod will be

! Vmcreased from 2 09 P-4 109 cu. m at current level to 16 75 )( 109 cu.min 2020

: : {unit: 10°cu.m)
“HNW NE . CWS  CE: L SW T SE

HA-1 ~ HAVS . HA-J HA-D/N  HANML HA-V/M Tota}

‘Bxisting.. © 7058 - 086 063 051 066 041  3.65

Proposcd coov U058 005 285 329 ©L02 201 980

" i Sub total . 116 091 348 380.. 168 242 1345
""!2! anate rnga wn&heme T e e .

T T Existing 032 088 008 062 0 003 133

Propooed "%-‘-’037' 085 023 038 007 009 197

Sub tetal 7 U069 17107031 040 007 0 012 . 3.30

'I‘otal ::;,.,._,;;='185 262 0379 420 105 - 254 1675
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3.2.4 Water Supply and Sanitation

(1) - General Targ’ets

The poor record in terms of water supply and samtatlon development
underscores the need to reorient the Government policies in future to ensure
that the su_stam_able improvement in the quality of living standard for vast
majority of the population is achieved during the NWRMP - period. -Income
growth and its inore equitable distribution are in themselves to be recognized
as means of achieving a desirable goal of providing for the fulfillment of Basic
Tuman Needs (BHN) for a greater percentage of the populatlon than hasin the
past been the case.

The water demand requ1red for pubhc water supply schemes in 2020 '
has beén prejected on the basis of the following mdlcatm‘s

Access to the safe water through positive implementation of the
public water supply programs has been taken at 80 percent of the
population which may be compared with 31 percent in 1991 as
estimated by the JICA Team, This service population rate in 2020

" has been targeted with' reference to that of the, National
- Perspective Plan (80 percent in 2010) addltlonally takmg into

account the remaining. availability of the traditional private

- supplies of safe water usually by streams, springs and hand- dug

wells as well as the manpower requirement and related service

- improvement as a whole, Asa matter of fact, this target may be
~optimisticand a challengmg task. o

Per capita water demand in 2020 mvolved in the NWRMP has been
taken at 216 €cd at intake point and 150 €cd at consumption level
for the urban area as a national average and at 80 fcd at intake and
60 €cd at consumption for the rural area. In computation of the

~ water demand, si){'categories have been employed at the level to be
- required for socio-economic activity with the population of (a) more

than 1.0 X 105 (b) 1.0 to 0.5 % 108, (c)500t020 X 103 (d)20t010
X103, (e) 10 to 5 X 103 and (f) less than 5 X 103 (for rural).

In accordance with the demographic data available only at LGA
level, all of the water supply demand has been computed in line
with the projected LGA population in 2000 and 2020 as minimum
unit. In principle, the projected water demand for rural area would
be taken from the groundwater resources while for the urban area.
mainly by the surface water and supplementarily by the

‘groundwater in view of the water resources availability, The
- projected water demand at intake level in 2020 thus computecl is

compared with that of 1991-
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{unil: 10*cu.m)

1991 S . 2020 ¢ Intreasing
Urban  Rural  Total = Urban ° Rural . Total Rate
_ _ _ (1) o _ (2) @y (D
Surface Water 620 0 620 3,420 ~ 40 /3,460 5.6
Groundwater - 220 - 40 260 2,320 1,610 3,930 16.1
Total 840 40 - 880 5740 1,650 7,390 8.4

I}.Iéjor ihdicatoré on the pmposéd public water supply schemes
summarized on six Régio'nal basis are introduced below:
| W NE CW  CE_ SW_ SE  Totalor
HA— [ HA-W - HA- H HAT/IV. IIA VI HA-VV Average
1. Service Populatmn in 2020 (l{)°)

Urban , “56 92 115 81 202 202 83.8
Rural : 80 134 88 114 102 132 65.0

_  Totat 136 226 203_ 196 394 334 1488
'é'."'lmakeCapamytobepmwdedmzozo(wﬁcu o
- 2.1 Urban Water Supply 320 - 580 770 480 2430 1,160 = 5740

" Surface Water 180 300 620 340 1,690 290 3,420

- Groundwater 140 280 150 - 140 740 - 870 2,320

. PerCapita{€ed) . © - 180 . 199 211 186 262 - 181 216
2.2 Rural Water Supply 210 340 220 290 - 260 330 1,650
Surface Water -0 ¢ 10 0 30 -0 40
Groundwaler ~ 210 340 210 : 290 . 230 330 1,610
Per Capita (€ced) 80 . 80 80 80 80 80 80
2.3 Total Supply oo 530 - 920 9920 10 _2,690 1,490 7,330
Surfaée Water : ‘180 300 6530 340 1,720 290 3,460

" Groundwater 350 620 360 430, 970 1,200 3,930

Sanitation coverage has always lagged behind that of the water supply
component. For better management and ntore health and environmental
impacts, the sanitation component 'should be fully integrated with the water
.supply secbor so that it can be enhanced by the overwhelmmg interests that
‘acerue from water supply Although the samtatlon for excrete disposal is
essentially a household affair, the FGN should promote the research and
training and artnculate the necessary strategy for proliferation of the low cost
' samtatmn technology encouragmg local manufacturing of water closets to
reduce cost and constructing sanitation facilities in all publlc places such as
markets motor parks schools and so on.’ S

. In prmcip]e, the NWRMP for- sanitation component calls for the

different technology options and mixes ¢onsidered for the three socio-economic

“gtrata for water supply i m connechon w;th its snx categorles on water demand as
mentioned above. '
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(2)

~ For category (f): rural area, VIP latrmes, pour ﬂush and upgraded

pit latrines are recommended.

Forcategones(d) and (e}): semi-urban area andcategory(c) urban -
area, the septic tanks, VIP !atrmes, pour’ flushand

- upgraded/improved pit latrines would be connected to conventmnal

public sewage disposal plants by vehicle.

For categories (8) and (b): urban area where the populatlon den31ty

“is'more than 5,000 per sq.kim, it is suggested to provide a public’

sewerage system to be connected to the households, private
undertakmgs and publie facilities with an end-treatment for the
waste water resultmg from peoples dally life and work., These
systems to be separated from storm:water channels would be

“installed in stage-by-stage manner in the context of overall uiban
planning, and their end-treatnient works would function to'dispose

the effluents discharged from sewerages with approprlate technical
standards of water quality for conservation of the downstream

‘public water bodies. ‘For reference, the water supply demand for

urban areas categorized at (a) and (b) as enumerated for 2020
amounts to 2,160 X 106 cu.n throughout the country

Urgent BMR for Existing Water Sup‘ply' Faciiities

At this stage, there are many portlons of the deterlorabed and defective

waterworks and boreholes threughout the country mainly due to poor OM and-
partly to the lack of repair works so that the waler supply capability would be
50 to 70 percent of the respectlve design capaclty. Accordmgly, urgent action

program should be taken for the restoratnon of facility functlons toa maxnnum
"level in the BMR manner along with an extension line of on- going National
Water Rehabilitation Project and others. A comparxson between the design

~capacity and’ available capaclty for existing water supply facﬂities :s
summarized below:

: _ _ _(uhiti'lﬁséu.h)
NW o NE. W CE .. SW  SE g
HA-1T  HAM  HA-I  HA-I/WV . HAVE  HA-VA

1. Available Capacity

Surface Water 70 60 150 . 40 - 240 . 80 620 ..
Groundwater - 200 60 20 10 80 70 260

2. Design Capacity : _ o
Surface Water 100 . 100 0 0210 - 90 - 320 080 0 900 :
Groundwater 30 100 30 20 160 120 - 460 -

'3. Availability Rate: 1/2 Co ' A A
SurfacoWater{%) . 70 80 11 . 44 5 5 69 .
Groundwater (%) 67 60 67 B0 50 B8 - 517
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As for the surface water sOurced waterworks, the present availability

_in the North-East and Central East Regions is qmte low originating from the
N functional dlsorder at the intakes and treatment plants in the States of Kano
~and Adamawa. On the other hand, the rehabilitation of groundwater sourced

water supply schemes is needed more at national level, particularly in the

Soiith and North-East Regions where many mechanical pumps are installed.

(3) _ Wz‘ite‘r SUpply Cap_acity Pn*oposed by the Year'2020

In accordance with the water demand at intake points compuled for
the year 2020 on the basis of the above-introduced conditions, the capacity of
water supply schemes in 2020 will be increased as follows:

{unit: 10%cu.m)

N CW SW Total
: : IIA I THA-VI HA-H HA- ]]IIN HA-VI HA VIW
Capamty after BMR of bx:shng Facilitics

{1} Urban Supply 120 190 230 100 480 - 190 1,310

~Surface Water 90 110 210 90 330 80  s8ic

" Groundwater 30 80 20 10 150 110 - 400

() RuralSupply 10 10 10 10 10 10 60

Surface Water AR | I | | 0 t] B | B -0

‘ Groundwater 10 10 0 1w . 1w 10 60

< (3) “TotalSupply - 130 - 200 240 110 490 200 1,370
5 Surface Water 90 - 10 2106 90 - 330 80 . 910

.. GroundWater . 40 80 30 20 180 .12 .10

2 AddltmnalCapacntytobe Provided o

(l) ‘UrbanSupply 210 . 400 540 380 1,950 960 . 4,440

SurfaceWater . . 90 . 190 410 - 260 1370 . 210 2,520

"+ Groundwater - 120 210 130 130 580 - 150 1,920

(2) RuraiSupply 190 320 220 280 - 250 330 1,590

- Surface Water 0 0o 10 0o 20 0 30

_ Groundwater . : 180 ¢ 320 210 280 230 - 330 1,560

(3)" TotalSupply . 400 720 750 660 2,200 1,290 6,020

Surface Water So8ep 190 420 250 1,390 210 2,550

-~ Groundwater L .~ 310 ..530 330  410. 810 1,080 3,470

X “Total 1A 2@) ~ 530 020 980 770 2,690 1,490 7,390

Surface \Val;er.‘ - . 180 300 630 340 1,720 290 3,460

Groundwater ‘350 620 360 430 - 970 1,200 3,930

It may be understood that a total supply capaclty of 7. 39 X 109 cu.m in

2020 lS eqmvalent bo be 5 4 times as large as the present capaclty of 1 37 X 109
euam af‘ter the BMR‘ in partlcular, that from the groundwater resources will be
8. 5 times so that the schémes to wnthdraw the groundwater ‘;hould be expanded
_ at more. I‘apld pace. The general trend on Regional level remarks that the
addxtlona! capaclty to be provided in the South West Reglon where the urban
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area is more concentrated would 0ccupy more than 50 percent of the nation’s
total of 2.56 X 16° cu.m, while the additional capaclty by groundwater in the
South-East Region that is estimated at 1,08 X 10° cu.m would be taken at some
30 percent of the nation’s tetal. It may be mentloned that in the States of Akwa
Ihom, River, Imo and Cross River. where the urban area is located along the
~ coastal belt, the groundwater potential is quite high and the msta]latson and
operation cost for boreholes are rather low so that the groundwqter

development plan will be mamly mcorporated evén into the urban water supply
scheme,

As far as the groundwater exploitation is concerned, the number of
additional public boreholes to be installed by 2020 has been estimated at some
265 X 10° in contrast with the current number of 21.4 X 103%;

' _ | - (unit: 10%)

| ‘3% HAH AT HACIH v H%VVI HAY W\m Total
1. Numberof Exltmg Deecp Wells after BMR ' '

For Urban _ 0.26.  0.86° 036  0.19 _0.63 035 2.65
For Rural _ 390 437 267 269 247 " 265 1875
Total 416 523 303 288 310 300 2140
© 2. Number of Additional Deep Wells to be Installed e : _
For Urban 1.8 1.8 1.9 17 65 7 21 146
For Rurat 310 522 337 451 361 527 2508
_ Tolal ; 328 6540 354 488 416 548 2654
2. - Total Number - _ ' o
_ For Urban _ 206 266 206 1.89 613 245 ¢ 17.25
For Rural ' : 3490 51.20 3637 4779 3837 5535 26955

Total 36.96 '53.8_6 3843 4968 4450 57.80  299.80

(4) Some Impliéations on Wate:'_ Supply and Sanitation

Many entntles are currently mvolved in thls sector mcludmg.
FMWRRD, ‘DFRRI, FMHH FMWH RBDAs, SWAS, ADPS, SFPAS, LGs, and
external support agenctes such as UNICEF, UNDP, World Bank JICA CIDA,
~Global 2000, ete. It appears that these instltutmns employ thelr own
implementation strategies and mvolve mdwndual communitnes and LGAs to
varying degrees In most cases, howe\'er, thelr servlces have been mtroduced
with little or no community mvol\;ement There is at present no clear
_ leadersh:p in this sector wlnle the prlme responsnblhty should remam vested

~inaState agency
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" Appropriate roles for the FGN agencies is to prepare the basic
strategies, to advise and assist’ the States in. formuhtmg programs ‘and
implementing and monitoring the State programs, The FMWRRD would be
better placed than the other agencies to provide the above ser\_nces with
particular reference to the enforcement of the Water Resources Decree where
an article is given to make proper provision for the procedures for technical
" assistance and rehabilitation and improvement support to public authorities
having the responsibility for public water supply. In the planning and
implementing of any major investment in this sector, the views of relevant
Federal agencies should be taken into account, for which a committee similar to
that formed to coordinate the activity of the UNICEF program fer rural area
would be useful in this respect ' :

| The_tec_h_tiology ehos'en'shoill& give any community the highest service
level that it is willing and able to pay for, will benefit from and has the
institutional capacity to sustain, At present, there aré no guideline covering
the desngn of water supply and sanitation installations in ngena. Reasons for
the’ need to provnde proper gmdance to the’ agencles 1mplementmg sector
mvestments mclude, among others, the choice between different levels of
service, proper materaals and eonstructlon methods, the choice between types of
supply source, the water quallty standards and momtnrmg and the wishes of
beneficlanes In partieular an emphasis should be placed upon a policy that
the key demsmn makers in a commumty should be fully involved in all
development aclivities from their inception. Itis recommended that a detailed
procedure on all of the above- mentioned should be formulated as one of the
Federal regulatlons for pl'Opel' nmplementatwn of the Water Resources Decree.

3.8 Control and Prévention of Gully Erdsion -
(1) Gen'ernl*t‘argéts o

The gully drsaster is a speclal problem that is ]argely man-made,
because the causes of gully erosion are quite complex, and ds & consequennce,
many Government agencles are concerned with the attempts to find possxble
solutions, The causes include the soil degradation associated with land
- préssure and related vegetatwe deterioration, madequate construction of roads
and urban surface dramage and mmmg eperatmns The Federal agencles
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concerned with attempbed soluhons include the FMANR, the FMWRRD the
- FMWH and the Mines Department while the State MANRS or MWHs are also
involved. Ttis stressed that the whole operations should come under a central
unit in the FEPA that may bé called at the Federal Gully Control Coordination
Unit which could take the form of a technical secretariat to the Sub-Committes
on Erosion and Flood Control of the National Committee on Ecological
Problems that approves most Federal funding for gully control. |

The NWRMP on the gully erosion disaster has been divide(:l into two:
(1) gully erosion restoration works and (2) gully erosion prevention measures: -

The gully erosion restoration works may 'inc_:l'_u'dé;the pri'm'ary
remedial short-term measure and the full-scale restoration works.
Technically, the former measures to address the gully erosion may

| “be through gully infill schémeés, and these should only be
‘mmp]emented if additional measures such as appropmate drainage

works are taken to prevent the repetition of the phenomenon.
Actual situation indicates that this remedial short-term measure .
has rarely been nmplemented and the: gullymg has mewtably
inereased with time in size. When the gully is expanded more, a

full-scalé restoration works in civil engineering mode with costly

~ arrangement should be carried out in urgent manner, for which the

- guidelines and criteria for planning, design, construction and
~surveillance at a master plan level has been mcorporated

_ _Addxtwnal attention has been paic to the Sabo- works along the

river courses downstream of the areas where a large amount of the

 eroded sediment is produced.

Since the expendltures on gully erosion control works are not for
productive investment, it is nnperatwe to lmp]ement ‘the.
preventive measures for gully erosion occurrence in an exhaustive
manner. To prevent futuré gully erosion, it is a pre-requisite that
the construction control and guidelines on public and private works
pmjects should be prepared for observation by their executing
agencles in association with appmprlate performance bonds to
minimize the impact of gully erosion. In addition, the NWRMP has
worked out, for due reference, the preparation of a gully erosion
hazard map and the outliné of forecasting and warmng systems and
education and campaign programs -
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3 2 Action Program

The poliey_ action, therefcii*e, requires the implementation of
construction guidelines i'mmediately for public and private works projects
being supported by an env1ronmehtal assessment réview process and suitable
penalties upon establlshment of" apprc)prlate regulatory institutions. It is a
JICA Teanv's view that the Department of Soil Erosion and Flood Control would

“be responsible for this matter in close cooperation of the proposed Department

of Water Administration, 'FMWRRD who has the mandatory responsibility to
enforce the Water Resources Decred in teris of the coordmatmn of watershed

‘conservation prOgram under the Federal coordmatwn ‘of the above-proposed
* Central Umtm FEPA.,

Although it would not be easy to find the lasting solutions to the gully
erosmn problems partlcular!y m the areas with extreme land pressure and

.hmited scope for resettlement, the Department of Seil Erosion and Flood
" Control ‘would take the following l‘unctlens that should prowde the continuity

of management‘

N 'ensurmg adequate halson with the Federal and State agencies and
- private entities whose work could induce gullying as well as with
' those a genmes concemed with control measures '

R scrutnmzmg ma;or road c0ntracts town plans and mmmg leases to
" ensure that adequate provision is included to prevent gullies being
- induced by the works involved, with the powers to require changes

" in desiga and to stop unapproved works. :

- commlssmmng the survey of ext,ent of gul]les and the predommant
o land use in the affeeted areas. .

R desxgnmg, eommissmmng and admmlstermg the trials of gully

: -control techmques gwmg ‘prominence to appropriate civil

- engineering techniques combmed with low cost Vegetatwe control
'measures R S

- asmstmg the executmg agenc:eq in the preparatnon and supervision
_"of contracts for gully control works mcludmg any survey work
reqmred

o A :.‘admnmstermg the Federal budget a]locatwn for gully control



3.2.6 Other Water-Related Components

(1) :Hydro'pOWer'Ge'rieration

Wlth réspect to the power demand supply pro,;eetmn reference has
mainly been made to the 26-Year NEPA Power System Development Study
presented in 1988. While any prOJectlon made would have to be regarded as
nere guestimation, the JICA Team has orgamzed the followmg scenarios:

It appears that the natural gas is the best fuel in. the future with
the combmed cycle sets of 500 MW for each power plant to be
located near the gas fields, while the gas turbmes are mainly. used
to supply the peak loads.

It would be extremely difficult for hydro sﬂ;es to become
competitive as baseload units agamst the cheaper gas-fuelled

~ combined ¢ycles. In additien, it is a better way to operate the

existing hydro units as peakmg units. In the above-mentioned

~ Study, no new hydro plant is selected within the optlmum_

generation mix until 2010. -

In the short-term, the NEPA generatlng sysbem where the real'
reserve margin is currently smaller than 20 percent will face

“severe shortage when the power plants under construetion are not

fully available and the existing units are not reconditioned. Quick
BMR works for the power units, therefore, are highly

‘recomniended. In addition, this system composed of the high share
 of hydro capacnty and the lack of reliable thermal plants will be

difficult to operate in v1ew of the risk of mﬂow decrease into major
hydro. .

It is needless bo say that xt is to ‘add; ‘to’ the recommendatlons
related with the NEPA investnient framework, some immediate
countermeasures (1) on human and orgamzatlonal factors with
substantial influence on' OM of the power systems and on’ their
reliability which include trammg and spare parts management and
(2) on reinforcement of the OShogbo Natmnal Control Center

The NWRMP has paid attentzon to ma;or hydro s:tes already pr oposed
at Zungeru on the lower Kaduna and at Mamb:lla on the upper Donga,
although not econonncally jushﬁed presently for generatlon alone, and also to
the amalgamatlon of f‘our RBDA hvdro sitesinto NEPA system
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Zungeru (950 MW) designed to utilize the spillage from existing

“ Shiroro hydro would have a serious pl‘o‘olem of a huge resettlement

requnrement taking a long lead-time for solution, and it may be
Judged that the Zungeru in multlpurpose nature would not be

' commlssmned into the NEPA system before 2010
_Mambxlla 2, 600 MW) is a very ambitions project wnth very

complex water utilization system in remote area; however, this has

~ many issues to be clarified including the engineering feasibility

and the prior agreement of Carmseroon. ‘It may be noted that this
pro_]ect so far proposed is judged optimistic because this depends on

various actions to be taken; therefore, the timing can not be

predlcted wnth any degree of certainty at this stage

To date, four RBDA dams have been built with hydro component in

accordance with the FMWRRD policy on multipurpose
development of the surface water; however, these hydro units have
been planned and developed by individual RBDA without any
contact and cooperation of the NEPA, 'Because of the poWer
distribution problems and the limited manpower available in

RBDAs, it is highly recominended that all of the hydro units be
" amalgamated into the NEPA system operations as quickly as
" possible after proper settlement of the official procedures as
- vequired. These hydro units include Bakolori (3MW, ¢xisting),
- Oyan (SMW, installed in 1993), Ikere Gorge (GMW scheduled) and

~ Dadin Kowa (34 MW, notscheduled} :

- As is stated in para. 2.3.5, critical review on the function of the
. Dadin Kowa Dam as commissioned in 1988 has been made; to this
-end, itis recommended that main objective of this dam be changed
to the hydro as peakmg units for quick recovery of the previous

huge investment in line with many salient advantages. To realize
this, the administrative procedures requived for the transfer of
RBDA’S properties to NEPA should be concluded under the positive
arrangement of the F(xN _

" The NWRMP Study has made careful examination of the 1:50, 000

' FSN mpOgraphlcal maps to site, on a preliminary basis, a series of possxble
- medium:and smalLs:ze multlpurpose dams, as are explained in para, 3.2.2. Tt
is suggested that any- potehtnal mini- hydro site will be identified through the
‘pre- feasnbnlnty study of the dam pro,lects to be commenced in near future
involving the State Rural Electrification Boards under proper ¢oordination of
NEPA, and this 1solated rural electnfication scheme - will be positively
promoted in the later: stagre 6f the NWRMP period after instituting appropriate
"admimstratwe procedures During this exammatlon work, five potential
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multipurpose dam projects which may fall into a large-scale group have been
preliminarily screened out on the left side of the Benue River 'with major
obJectWes of the peaking hydro units and subsequent large scale public
irrigation covering the downstream wetlands These include Suntal Karamti,

Mayo Yim, Su and Kam which would not be quallﬁed in the i‘ramework of
med:um and small- scale dam pro}ects as recon‘nnended in the NWRMP It is
also suggested that a pre- feasibility study be mcluded in the NWRMP taking
into account the NEPA optimal generation mix and transmlssmn system in
future. ' '

(2) Inland Navigation

Any of the future action programs to be mvolved m ‘the inland
navigation sector under the NWRMP has not been mvestlgated within the
inevitable competntlon with the present favorable road transport against a
huge investment needed for the proposed capital and mamtenance dredging
along the Niger and Benue Rivers. Iti is, thus, suggested that the programs and
' prOJects current]y being undertaken by the FIWD would be contmued without
any expansion within the foresecable future; to this end the improvement of |
the Niger navigability would be carned out in two steps, viz. (1) river channel.
management for the ravigation mcludmg hydrologlcal and morphologacal
observatlon and study to a limited extent for the dredgnng of local critical parts

and bed- regulatlon by means of groynes, training-walls and bank stabxhzatlon
of difficult crossings and flats, and (2) probable dlscharge regulatlons by the
Jebba and Shiroro major reservoirs in cooperat:on w1th the NEPA under the
| dlrectmn and coordination of the FMWRRD '

In addition, a proposal to provide the batr -age(s) in the lower Niger as

is seen in the 1984 report “Niger River Channel Development Programme” has

been discussed for navigable improvement. Asa matter of fact, this propﬁsai
may be an ultimate option for comprehensive’ development of the lower Niger
basin taking an opportunity for unpiementatwn of the relevant sectors. At this ;
stage, it would be difficult to organize: a multnpurpose water resources

development pro;ect with a focus upon the pmposed barrages and aSSOCIatEd '
environmental impaets.

- From the. hnsb:oncal psmt of view;: the FIWD is stlll in eharge of the_:
_hydro!oglcal monitoring work over the rivers of nger and Benue as the major
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“input into the river management for navigation. In accordance with the

promulgatlon of the Water Resources Decree, the FMWRRD should be in
charge of the river management and related resources as a whole for public use

-and beneﬁt In this: connectlon, the FIWD-managed monitoring gages at
© Jiddere Bode, Baro, Lokoja, Onitsha and Aboh along the Niger and Wuro Boki,

Yola, Numan, Lau, Agwan, Taru, Ibl, Makurdi and Umaisha along the Benue
should be transferred to the FMWRRD being incorporated into the nationwide

'surface water monll;ormg system prOposed As for the Navigable Waterways

Decree, No.b6 of 1988, proper adjustment with the Water Resources Decree is of
an urgent prmrity ' -

| (3) 'Inlah'd:F'ishéries

The optlmlzatlon of benefits derivable from the water. resources
management and development through inland fisheries can only attain
meanmgful achievements through integration with aquaculture in general and

:other interests in partlcular to be properly associated with future operations of
: the ex:stmg and proposed water projécts in the NWRMP, Three aspects such as
-(1) fisheries in wetlands, (2) fisheries in existing reservéirs and (3) aquaculture

in the water resources projects have been included with the effort to be made
along with the FGN policy of developing the nationwide self- sufficiency i in fish

_ productlon ‘It may be noted that the DOF, FMANR does not embark upon

. direct fish productlon but executes the projects and programs which are aimed

~at acceleratmg the prwabe sector participation in fish production, utilization
‘and conservatlon. -

In the NWRMP, a plan to bmld a scries of the small to medlum sized

: dams for multlpurpose m the trlbutary basins has been contemplated as a basic
mfrastructure for posstlve rural development. In prmclple, these potential sub-
sprojects may be located 1mmed1ately upstream of the inland valleys-to he
c_irrigated as:a ‘main objecthe In this occasion, the FMWRRD should pay a
- special att,entnon to rélease the mlmmum mamtenance flow in order to mitigate
| i'adverse impacts to be given to its' downstream riverine ecosysterns. When
g neCessary, the fish- ladders and other passage ways for fish movement up and
 down the stream should he taken mto acc0unt for attachment to the hydraulic
=:r-si;n‘uci;m‘es [EE ; DR ‘ : - :
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The urgent need to put mto the most productlve use’ the nation’s
- aquatic’ envnromnent such as existing reservoirs, lakes lagoons : and’ rwers
should be recogmzed while the ecaloglcal aspects. of these water bodles are
examined with a view to assessing their ‘suitability for development of their
fisheries resources. This strategy may he pramoted with the fOHOWlng issues:

- massive recreation of the major river courses all over- the conutry’s
river systems _ - e

- Repopulation of the major "reservoirs -and othefs- With ,f{sh
fingerlings.

- Monitoring, eontrol and surVe:llance of the stocked reservoirs and
other water bodies.

- ‘There is the fundamental need to develop vast aquaculture potentials
to bridge the natienal fish demand-supply gap if the ventures are found to be
profitable.: In connection with the promotion of medium and small- seale dams
projects in multnpurpose_nature the aquacultural ventures should be given
with the priority including (1) reservoir fisheries, (2) the fish pond operations
by a cooperative or private entity within the irrigétibﬁSe’rviCe area or outside it :
with a water conveyance channel, and (3) the small 1ntegrated vegetables '
ammal breedmg and fish farm to be Operated by individuals. -

In order to promote the ﬁshenes component’ to be included in- the
above-introduced projects, the DOF experts in- respective fields should be
assigned to all stages in their project cycles 16 be conducted by the FMWRRD
for possible inclusion of the aquaculture. In parallel with this activity, model
fish farms basically being extension-oriented would be operated to test the
realization of possible benefits from- integrating the fisheries wnth potential .
water resources projects and also to afford local farmers easy access during the
project cycle. Needless to say, the DOF is hlghly recommende_d that the quick
action program to overcome the current problems including (1) the need of more -
adaptive research being composed of the improvement of broodstock, fish seeds
and feedmg rates, fish discases; stocking densities and f“:sh biology, and water
- quality, (2) inappropriate supply of improved and Certlfied vaneties of fish fry
and fingerling, and (3) development of fisheries manpower for optsmum'
performance in aquaculture development and related productlon actwntles,
should be launched. ' :
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3.3 REGIONAL DEVELOPMENT AND MANAGEMENT

"3.' 3.1 Genersal

Each Compenent of the NWRMP to be involved in the water resources
sector has been dlscussed in the previous paragraph 3.2 “Component of the
Water Resources Sector" ‘This paragraph intends to transtate such proposals
as called for by each component into the basin- wide management issues. First
of all; some of the nnpOrtant indicators on water use and balance for each of the
surface and’ groundwater resources by the end of the NWRMP period (2020)

- which a¥e in contrast with those under the current condition as is ¢ompiled in

para. 2.3.1 arée summarized below: |
| R | (Unit: 10° ¢uim)

NW  NE CwW CE  SW SE  Totalor

HA-1' HA-M HA-]].-HA-I]IIIV HA-V HA-V/V Average :

1. Surface Water

(1) Potential ©22400 8 200 32 600 83 000 35,400 85 ;700 267 300
{2) Water Demand 72,030 - 2 920 4,410 4,560 3470 2,820 26,210
Public Irrigation - . 1160° 910 . 3.480 3820 1,680 2,420 13,470
Private Irrigation _ 690 1,710 300 400 70 110 3,280
* ‘Public Water Supply = . 180 7300 ¢ 630 - 340 1,720 290 3,460
(3) Water Usé Rate: @M(1) (%) 9.1 356 135 - 55 938 33 186
2. Groundwater. : _ .
(1) Potential 4,340 5,580 . 8,180 11,380 9,020 13,430 51,930
- {2) Water Demand = - 350 620 7360 430 970 1,200 3,930
- Publie Irrigation oo ce e - - - -
Public Water Supply. 350 620 360 430 970 1,200 3,930

(3)WalerUseRate (2):(1)(%} 81 111 44 38 108 . 89 ° 18

’I‘owards 2020 the undertakmg of water resom‘ces prejects and

= programs pmposed in association wnth the strategies of each service component
will increase the water demand from 2 730108 cu.m in the present sstuatlon

to 24 140)( 105 cu,m or 8 8 tlmes As i‘ar as the water use rat,e is concerned, both
Water resourccs will take the similar rates of around 7.6 percent in 2020 from
natnons average pomt of \neW‘ however attention should be paid to hlgher

_rates of 35 6 percent, in HA- VIII for surface water and of around 11 percent in

both HAs-VIII and VI for groundwater Needless to say, these hlghel‘ ratesas a

':whole propose the strengthemng oi‘ water resources momtormg and require
more de]iberate water 0peratmns of water related projects wnthm their water
- use nghts tobe granted under the Water Resources Decree



3.3.2 Lake Chad Basin (HA-Vili)
- (1) Water Source Works

_ ‘There are many water source works already completed with large
capacities, however, the current water use from those works is almost at
unsat:sfactory level, The action program to be taken during the initial period
of the NWRMP is to demarcate the potentlal service area for additional
irrigation and water Supply in ‘connection wnth the reservalr operatwns study
for cach storage -and to establish lts appropriate reservo:r opératlon rule.
Because of less surface water potentlal in this Region, a proposal to provide new
water source works has been limited to the small ones at the tributary basins
where surplus potential has been identified at a master plan tevel,

It may be noted that one of the highlights to be recommended in this
'NWRMP is to make artificial flood releases for Hadejia- Yobe Wetlands from
existing large water storages at Tiga and Challawa Gorge 'I‘hls program is
attaehed with the top priority in connection with the reservoir operations study '
as mentioned above and also in' the preparatlon of a nationwide medel for the
recovery of other wetlands functions. Reference i is made to para. 3.2.2(2)(b). -

" Reference is made to t_he water demand in the Borno State which is on
the increase in a‘g:icu‘ltural and other socio-economic sectors in line with a
steady pressure on desertification and population. The CBDA has a plan to
~ extend the conveyance canal by 25 km from the Lake Chad for satasfacbory
operations of SCIP, Phase 1; however, in view of the mvestment efﬁcnency and
current unfavorable i irrigation practices, the JICA ‘I‘eam isnotin a situation to
consent to this proposal while wa:tmg for a fa\mrable furn of the Sahel:an |
‘drought. It is also to be noted that apart from ‘the normal surface and
groundwater resources, a speclal effort is being made by the Umversaty of
Maiduguri with a particular attentlon to a fact that many natural depressxons _
being flooded durmg rains: have never been utilmad and lost by evapOratnon -
Their research work is to start thh a concept that these depreSsnons may serve
~ as farm ponds for crops, lwestock and’ many other domestlc purposes after -
detailed topographical survey and contmuous momtormg of physwal behavnors
of these ponds. ' '
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(2 Irrigation Service

 “Potential public irrigation service area under existing water source
‘works that has been prehrnmanly computed at 90 103 ha in total may be
divided into two' the are¢a presently served of 27% 103 ha and the undeveloped
of 63)(103 ha. The latter may be further sub-divided into two: (1) 42X 103 ha
under the dams and (2) 21X 10% ha under existing primary pumps around the
:' Lake Chad and the Yobe River. Expansmn of 21X 103 ha would be sub_}ect to
| the water avalla’blhty of Lake Chad and Yobe River which should be carefully
monitored.  On the other hand an rrngable area under the proposed small
water storages in tributaries may amount to 5% 10% ha as a Basin total, and
this should be developed after caréful study and cautious preparatlon in
multipurpose nature,

Prwate lrrlgatlon potentlal ldentlﬁed in this Reglon shows 190>< 103

' ha of which 98X 10° ha is already under irrigation by the State ADPs, Of the
“remaining 92>< 103 ha; about two- thirds is located in the Hadejia-Yobe
~wetlands bemg subject to the artificial flood releases as mentioned above. This
Aype of irrigation should be practiced as quickly as possible being ahead of the

" implementation of public schemes for favo_rable switch -over.

(3) Water Supply and Samtatlon Component

The water demand for publlc water supply schemes predlcted in 2020
anmunts to 300 >< 105 cu m by surl‘ace water and 620)( 108 cu.m by gmundwater :
' reﬂectmg the remammg water resounces potentlal in this Reglen

| Of the water supply schemes by surface waber, 110)-(106 cu.m may be
'?":achleved by ex:stmg waterworks capacity. In the Kane State where surface
- water demand isin the highest position occupying 75 percent of the Basin, the
‘ "water intake capaaty of 220 10° cu.m with TOX 10% cu.m for existing and
150% 10° cu m for new would be reqmred and all of these water demand have
been arranged by the water release from exlstmg ‘water’ sborages, therefore,
_'new waterwmks w:ll be mstal!ed through adequate demand predlctlen and
:f;proper cfaordmatlon mth the H-JRBDA and concurrently the provision of

_ ipubhc sewerage system wiil be carmed out to preserve “urban enwronment for
_ _5_'-._the densely p0pulated area. o - |
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Existing water supply t:ap'abiiity‘ by grouﬁ&watér in this Region has
been evaluated at 100X 10 cu.n, and additional demand estimated at 530 10°
cu.m will be achleved by the provision of new boreho]es, to this end, a total
number of the boreholes will reach 53 86X 10% in 2020. This means that some
2% 102 boreholes w1th the assumed average yield of 12 ¢u.m per hour each will
be installed every year during the NWRMP period. It is a pre-requisite that
careful aquifer monitoring will be needed in general.’ In particular, the
Maiduguri area where the present aqulfer behavmrs are ¢ritical will be strlctly
monitored with the provision of a series of observation wells taking a close
relation with the reservoir operations of Alau Dam,

3.3.3  Sokoto-Rima Region (HA-1)
(1) Water Source Works

When the Black Flood from Niger is excluded, the surface water
resources in this Region would have a potential of 9.8%10° cu.m being
orgamzed with 6.0 X10? cu.m over the Sokoto-Rima dralmge and 3.8 X 10°% cu,m
over other small basins. Accordmgly, careful consideration has been mclhded
in the preparation of the NWRMP

- There are many proble'ms in existing major storages at Jibiya,
Zobe, Goronyo and Bakoroli as are pointed out in para, 2.3.3. Top
priority should be given to the preparation of reservmr ‘aperations
rulesin detanl demarcatmg the extent of water use downstt‘eam

- 'The S R RBDA has a plan of 1mp]ementmg three large dams at
- Karaduwa (SHA-I3), Kaya (SHA-I3), and Gwalgwaya (SHA-LY) in
~ the upper Rima to mest the local demand. - Construction of these
dams will give a great impact to existing storages at Zobe and
Goronyo.- Careful study on the reservoir operations for a series of
these dams at a feasibility level, therefore, should be carried out,
and if affirmative, the lmplementatlon of thls p]an will be made .
with a schedu!e in the laber stage of the WRMP perwd

- ‘l‘here would be the possiblllty of constructmg large dams in the' _
upper Sokoto; however, taking into-account the substantial -
reduction of White Flood Inflow into the NEPA Kainji reServoir_, no
praposal has been mcorporatedinto the NWRMP. - =

- To date, less development has been achfeved ali)ng small nvers on
‘the both sides of the Niger River which are located thhm the
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Kebbi State. In view of pesitive rural development over this State,

a series of medium and small-sized dam projects for public

n-ngatlon over the downslream wetlands have been mcorporated

" into the NWRMP giving minor impact to the NEPA Kainji hydro;

however, prior ¢onsultation with NEPA should be requived. It may

. be noted that the Danzaki Basin (SHA-T;p) where a high potential

- on surface water and irrigable land is identified has been selected

as one of the Priority Basins with 14 medivm and small dams under
the S-R RBDA in the NWRMP.

(2) Irrigation Service

It has been estimated at a master plan level that potential irrigable

‘area under existing dams is 60X 10 ha, of which only 8X 102 ha are currently
irrigated. Of the remainder, 46X 10 ha are situated along the Rima River, and

almost all of these irrigation schemes would belong to a large-scale category
over 5,000 ha each for which a full-scale feasibility study is required in parallel

- of the above-mentioned reservoir operations study.

_ Newly proposed p_ubl_ic irrigable’ area of 60X 10° ha mostly under new
dams as assumed in the NWRMP should be studied in detail by 2000 for plan
formulation and implemented in such manner that private irrigation is

- _practiced in advance.

(3) Wéter Supply and Sanitation Cc')mponent

Smce thls Reglon has the least population of 17.0X 108 predicted in
2020 among others and also only two large urban centers such as Sokoto and
Katsma, the demand for domestlc water supply estimated by the end of the

' NWRMP is not so large heing 180X 10% cu.m by surface water and 350X 10°
 cu.m by groundwat,er The waterworks by surface water are concentrated in
the above two urban centers, of which a series of the waterworks have been

constructed for Sokoto with a total ‘capacity of 60X 10° cu.m, and the

. strengthenmg of Katsma waterworks 1s currently under planning to divert -
‘water from the Zobe storage ‘There is no partncular problem except for the
attention to well- orgamzed OM of exnstmg waterworks, In the Sokoto urban

. area, there would be the need to prowde the pubhc sewerage systems for urban

sanitahon whlch will be m the stage of a dlscussmn during the course of the

NWRMP



As for the water supply by groundwater resources, 30X 108 cu.m would
be provnded by existing boreholes, and addltlonal 32 800 boreholes would be
sunk to satlsfy the water demand of350>< 103 cumin 2020 Smce the density of
' boreholes around Sokoto will be large durmg the course of the NWRMP perlod
itis essential to prowde the aquer monitoring system for careful groundwater
wnthdrawal which shou!d be completed by 2000 f‘or ready survelllance

3.3.4 NigerRegion (HA-H)

(1)  Water Source Works and Irrigation Service

Although this Region has a surface water potential of 32.6X 10° cu.m,
existing farmland of 67.0X 10% sq.km and large urban centers such as Kaduna,

Zaria, ana Ilorin, Abuja FCT, etc., the surface water development at present
levél appears to be immature with the water availability of 670X 108 ¢u. m for
pubhc irrigation and 150X 10 cu.m for domestic water supply under the water

- storages with a 940X 10° ¢um capacity. This, therefore, means that this

Region has the hlghest potenhal in ngena for the development of surface
water resources : '

"~ The JICA Team has examined the possibility of surface water
development by water storages from every corner: to this end, the following
inventory of the proposed dams to be included in'the NWRMP lias been
obtained: | |

" Active AVallable Rosen’mr Water (l otcum) | pOSSllﬂe

~“Numbeér - Reservoir ; lrntable

Of NQW Capacity ) ] PUbl 1¢ . Pu‘)llc Area
. Dams (10%cum) Total * Irrigation Water supply ' (10%ha)
Large/Medium Dam 74 = 2,040 2,140 - 1930 - 210 - ‘170
Small Dam 230 L1500 920 - 830 90 90

- Total 304 4,090 3060 2,760 - 300 . . 240

Virtually, there is the possibility of developing the nedium and smail-
sized dams throughout all of the tributary b’asi_ns';.in particular; the basins of
‘Galma and Karanii in the upper Kaduna and of Gbako and Awan along the =
Niger River would have a concentratton of such pmposed dams. In view of the
 priority and model basins in this’ Region, two Priority ‘Basins have boen

“selected for early implementation as package programs including th_é Gbako
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. (HAaII14) under the Upper Niger RBDA and the Awun (HA-115) under the
Lower Niger RBDA, In succession to development of the Pnorlty Basms, other
proposed medium and small dams will be implemented on the basis of the
_ experiénce: gained with a schedule of the 1dent:flcatmn by 2000 and
construction at an annual pace of six small dams and two medium and large
- dams- durmg the period of 20 years including the feaSIblllty study and
engmeermg desxgn for each. :

: (2) Water &upply and Samtation Component

It has been computed that the surface water dennnd for domestic use
in urban aveas by 2020 amounts to 630% 106 cu.m that is the second largest
. next to the South West Reglon of which existing waterworks have a capacity of
210X 106 cu.m, Theremaining 420% 103 cu.am would be suﬂ”imently soured by |
~ the multlpurpose water s‘borages or direct diversion from- perennial rivers, and

the related waterworks w:ll be adequately constructed in accordance with the
growth of water demand durmg the NWRMP period. The States of Kaduna,
Kwara and Niger would need addltlonal capacity of 210X 10° cu.m, 96X 106
Cewam’ and B7X108 cumy, respeétwely, whﬂe it has been Judged that existing
water storages for Abuja FCT would meet the 2020 water supply demand.

In the HA-TI Basm t,he urban wal;er needs will be met by surface
' water, while t‘ne groundwater will be withdrawn for rural water supply with
the deep well capacity of 370X 10¢ cum proposed in 2020.- While the present
capacnty of groundwater explmtatlon is estimated at 30X 10° cu.m, additional
number of the boreholes to be drilled would bé around 35.4 X 10 based upon the
éapacity of 12 cum: per hour per each mostly being covered by the Basement
.Complex area. Thls may be translated at annual dnllmg of 1 4>< 103 boreholes
" towards 2020 g . : :

3, 3 5 Benue Reglon (HAs Il and IV)
B (1) Water Source Works and Irrlgatwn Serwce

thle this Reglon is blessed mth the most hxghest potentnal in terims

s of SurfaCe water and farmland resources in ngerza, the present status indicates

"5~'that these resomces are the underdeveloped from the soclo-pelitical point of
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view taking the resources so far developed at 1,600X 10° ¢u.m and the water
use at 210X 108 cu.m, ‘Majority of the large-scale surface water development
"have been carrled out along the Gongola River at Dadin Kowa and Kiri, of
which almost no water use has been achieved at Dadin' Kowa and only three

percent of the Kiri inflow is being diverted. Potential 1mgable area under

existing water storages in this Region has been estimated at 40% 10% ha with
the ‘present irrigation water supply for only 12X 10% ha; therefore, the top

pr:onty in the NWRMP is to complete the 1rr1gatxon schemes for 2810° ha in-

urgent manner. Special attention has been paid to thé function to be borne by

Dadin Kowa which should be dn‘ected to the hydropoweér to be managed by the

NEPA, as is explained in paras. 2.3.5 and (1) of3 2.6.

‘In other major tnbutanes in thls Region mcludmg Kllange Hawal
Belwa, Mayo Ine, Taraba Donga Ankwe, Katsma Ala, Mada and s6 on where
- the water resources development has taken place to a minor extent, many of the
proposed small and medium-scale dams have been preliminarily ‘identified
during the course of the Study, asis summarized below:

‘Active .. Avallable Reser\fon' Water (10“eu m) . POSS!b!B

Number Reservoir — . : Trritable
of New Capacity Public - Public Area

Dams (10°cu.m) Total lrrngatwn Water supply (10-‘ ha)

LargeMMediumDam - 92 3,310 2350 2110 240 170
Sme'n_ll Dam ~ 270 1,350 1,086 870 110 80

Total 362 4,690 2430 . 3080 350 250

In order to achieve a sound development ¢f these water resources,' the Priority
-Basin has also been identified for appropriate finplementation: in ordérly
manner as a model in this Region including the Kilange (HA-II1I1) under
UBRBDA and the Katsina-Ala (HA-IVp) under LBRBDA. It may be noted that

“five large-scale multipurpose dams have been screened out for the NEPA

consideration as is stated in para, 3.2.6 (1)
(2) Water Supply and Sanitation Component

There are a few urban centers in this Region where the 2020 demand
for public waterworks by surface water has been estimated at 340X 106 cu.m, of

which Jos urban in the Plateau State would occupy 56 percent The Jos area -

has already some water sborages for urban supply, and its future demand wmﬂd
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be met through the 1mpleme11tat10n of medium and small dam’ pI‘OJECtS
proposed in the NWRMP, while the most densely populated center in Jos would
be directed to install a pubhc sewerage system(s) for proper ‘maintenance of
' urban samtary environment as & unique resort city durmg the NWRMP period.

 For other areas, a series of multtpurpose medlum and small dams proposed
would release w_ater to be requived for their water supply, including those of
Benuie left area covered by Basement Complex area.

The present situation on rural water Supply in this Region is at the
lowest level with only 20>< 108 ¢u.n of the supply capacity. It is, therefore,
: proposed thata positive attitude to prowde 46.8X 103 boreholes be incorporated
to meet the wabel‘ demand of 407 X 10 cii.m in 2020 including part of the urban
area, In partlcular the States of Plateau and Benue in the lower Benue where
‘the rural population is hlgher would need addltlonal 29)(103 boreholes to
satisfy the 2020 water demand of242>< 106 cu.m,

3.3.6 Western Littoral Region (HA-VI)
(1) Water Source Works and Irrigation Service

~In this Region with the surface water potential of 35.4%10° cu.m, the
irrigation development is still in immature stage due to the lack of foundation
to promote supplementary irrigation in connection with the farmers’
participation as is described in para, 2.2.2. For mstance existing large dams at
- Oyan and Ikere Gorge havea plan to 1rr1gate 45% 103 ha; however, the present
irrigable area remains only at 4,000 ha, Itis of urgent matter to make every
"effort for completlon of these lrrigatlon Systems after solutlon of the present
. bottlenecks by 2000 ' '

As a whole, there are extenswe farmlands along the tributary rivers
_ where the rained paddy productmn is made with the water shortage during the

o ‘dry season On the other hand thls Reglon has achleved rapld progress of the

;resultmg in’ 1mba!anc,ed sntuatlon of the' water stOragé capacity (350)( 10¢
ewm), water” ‘demand (600X 108 cu.m) and actual’ supply (235X 106 cu.m),
: "I‘akmg mto account theSe ént;cal clrcumstances, the NWRMP has been

b
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oriented to provnde more multipurpose medlum and small dams for
strengthemng the downstream actwnt:es'

. Aclwe Avallab!e Reservoir Water (M}6 cu.m) Possﬁ)le'

Number Reservoir - : Irritable

-of New  Capacity - - Public  Public Area

.. Dams- (10%¢u.m) Total Irrigation Water supply (10° ha)

Medium Dam 41 910 830 500 330 30
Small Dam © 100 - 500 C 450 405 ‘45 .30

" "Potal 141 1,410 1,280 905 31 60

The above- pmposed water resources development would be
miplemented over the tnbutary basins mainly of the rwers of Ogun Oshun,
and Osse in the upper part of this Region where a large scale dam requiring the
issue of farmland submergence and houschold resettlement to a large extent
may be eliminated. On the premise that a seriés of the proposed medxum and
small dams will be properly implemented during the NWRMP period, the upper
Ogun Basin (HA-VI2) under O-O RBDA and the Osse Basin (HA-VIg) under B-
O RBDA where a high demand of irrigation and water supply is anticipated

have been selected as the Priority Basins which would be developed in an

earlier stage in such similar manner asis explained in other Regions. It may be
noted that small-scale irrigation schemes in pump and creek 't.ype' as is
explained in para. 3.2.8 has been mcluded in the NWRMP to be apphed for the
coastal Zone where the supplementary 1rr1gatlon is requnred for the
stablhzatlon of commumty based agriculture.

(2) Water Supply and Sanitation Coihpohent

In this Region where the proportion of 'urban 'centers is extremely
high, the urban water demand for publi¢ waterworks by surface water will
grow at a rapid pace during the NWRMP period reachmg 1.72% 109 ci.m in
2020 that may oceupy 50 percent of the nationwide demand, This huge demand
is divided into two: 336X 108 cu.m for existing capacity and 1,390 % 10 cu.m for
_addltzonal eapamty by 2020. In particular, the States which reqmre a large-
scale expansion are Lagos (850X 10% cu, m), Oyo (250% 106 cu, m), Ondo
(120X 1()‘6 cu.m) and Ogun (90X 10° cu.m). For Lagos State, future expansmn
would be possible by water release from existing large storages at Oyan and
Ikere Gorge, and -other States would need water to be. allocated from the
pmposed medium and small dams fer upper area and from the direct pump
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“diversion from perenmal rivers for lower area. In line with a steady growth of
~ the urban water use in densely populated districts, attention should be pald to
‘the need to provide the pubhc sewerage systems in a step-by-step manner for

favorable environment.

“Many urban areas along the coastal belt are currently withdrawing
the groundwater for their domestic needs with capacity of 810X 10 cum, and
this will be increased to that of 970X 10 cu.m in 2020. On the other hand, the
groundwaber is the mam source of public rural water supply schemes, and its

~ demand will grow toa level of 260X 105 cu.m in 2020. In the aggregate both for
- urban and rural, the States whieh need more groundwaber exploitatien would
~ be Deita (1_70)( 108 cum); Ondo (170X 10° cu;m); Oshun (150X 108 cu.m) and

Oyo (116X 105 cu m). With an average yield of a boréehole at 30 cu.m per hour,
approximate estimate of 49% 103 boreholes will be sunk to meet the domestic

~ water demand by 2020. It may be noted that the groundwater. explmtatlon

around Lagos is currently in a critieal situation so that the NWRMP has
delincated a plan to promde a local m()mtormg and surveillance program for

' the aquifer behavlors

3.3.7 Eas’te’fn"Li_ttoraI'Regio'n (HAs-V and -VII)

(1) \Vabe’r Source Works and Irrigation Service .

This Reg:on has the surface water potential of 85,7X10° cuun that is

- 'equwalent to be 32 percent of the nation’s total; however, less development has
‘been achieved to date including the domestic water supply by small dams and

diversion weirs and the irrigation by pnmary pumps, Ahmost all of the present

_ public 1rr1gatwn sechemes would not reach their full functions due to the defect
- of primary pump units and other (:onslvamts, and the BMR for these schemes
- should be gwén t0p prlonty in the NWRMP

In partwular no surface water develc)pment in the northern hllly area

| has taken place to date and the States of Enugu, Anambra and Abia as well as
““the upper mrea of Cross Rwer State would need more surface water for their
~urban water supply due to costly groundwater wnthdrawal In consequence, the

northern area of thls Reglon where the dry season runoff is not S0 much has
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been prepared in the NWRMP to bmld a series of medium and small dams
- along the tributary courses:

Active . Available Reservmr Water (l[)“cu Y Possxble S

Number Reservoir - Irritable

of New  Capacity a1 Publ ie Pubtie - A¥ea

_ .+ Dams - (10°cu.m) - Irrigation . Water supply - (10%ha)
Medium Dam 43 %10 920 670 250 .. . BO
Small Dam | 150 150 680 605 . s 45
~ Total 193 4,720 1600 1,275 - 325.. 95

While there would be no possibility to construct a large dam in thi's"Region', 5
reference has been made to a‘high potential of developing medmm and small
dams along the Mamu tributary into the Anambra and the Aloma, Aya and
Abo Ine tributaries into the Cross.  In this connection; the NWRMP. has
desngnated the Mamiu Basin (HA-V4) under A-I RBDA and the Aya (HA VIIg)
under CRBDA as the Priority Basins for earller development. -

In the coastal stretch where the dry season runofl is available, a series
of small irrigation schemes in pump and creek type would be possible, and a
total of 55X 10% ha has been included in the NWRMP through proper
understanding of the topography and land use as a whole e:-ccept for the Niger
Delta as explained in para. (4) 0f 3.2.3; however, any delineation of each scheme
has been difficult to be nade on the presently available topographical maps. B

(2) Water Supply and Sanitation Component
It is noted that the Region is favored with the groundwater -

resources and related low cost for withdrawal except for the hilly areain Enugu
and ‘Anambra. General situation of water supply depends upon the’

groundwater exploitation especially in the States of Rivw;AkWa; Ibom:and

Cross River. The NWRMP has predicted that the water supply capacity in 2020
would be increased to 1.2X10° cu.m by groundwater and to 290_X_106_cu.m by
surface water. Additional boreholes to be drilled will be 54.8% 103 in number
on the base of each yield at 65 cu.m per hour. In view of probable OVerdrafting

in and around Port Harcourt, adequate aqunfer monitoring system has beén
included in the NWRMP :
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) Control and Preveition of Gully Erosion

~ Reference is made to ﬁaras 2.2.4, 2.3.7 and 3.2.5 where the quick
restoratnon of man-made gullying disasters and related proper erosion
prevent:on measures aré discussed.

3.4 ENVIRONMENTAL MANAGEMENT

3.4.1  General Targets

The NWRMP has addressed in para. 2,4 the sig‘niﬁCaﬁt'énvironmental

“problems on"a regional as well as a project'basis including drought and

desertlﬁcatlon long—teun flow réduction in major rivers, sml degradation,

_deforesl;atlon soll erosxon, f_'loodmg, water pollutlon water- related diseases,

losses of wildlife and fisheries, and dislocation and resettlement of large groups

~ of people.

The present situation on the most complex and overriding causes of
environmental degradation in Nigeria demands that the agencies responsible

for the water resources management and development take a proactive rather

than a reactive role in the management of environmental resources, At the

- present tine, the FEPA that is charged with overseeing the environmental

impact assessment of development projects appears to be unprepared to assume

~ a leadership role in the water resources and environmental management.

Gwen this mtuatlon, it is highly recommended that the FMWRRD be prepared
to take a unilateral action, if necessary, to ensure that the watershed integrity
is mamtamed and strengthened and the water resources are protected.,

N . Two 'pﬁmary approach’és_tﬁ'the envim’nmeht’al management in the
water resources sector have been detailed in the NWRMP: (1) watershed
manageme‘nt and (2) envimnmental impact assessment (EIA):

Watershed management programs consider the requlrements and
__1mp]1cat10ns of the entire watershed when formulatmg and
- 1mplement1ng the development planmng and pohcles ‘The Water
" Resources Decreé, No. 101 of 1993 has given the FMWRRD
'n--Slgniﬁéant pe)Wers to coordinate the measures and control of the
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aclivities for proper watershed management and resources
protection. This should be used as the basis for the development of
an aggressive management and enforcement prograin to protect
‘and mamtam the water resources,

- 'The usé of EIA as an integral part of the env:ronmental resources
‘planning and water resources development project management
~ cycle should be made on the basis of the Environmental Impact
Assessment Decree; No. 86 of 1992 which requires the EIA for
many types of the water resources pro;ects and programs affecting
watershed management. This may. also be the basis for the
approach to early impact assessment, ceerdmatwn/
communication/ notification, and provide a structured appreach to
‘the evaluation of potential environmental 1mpacts For this, the
FMWRRD is to be involved to develop detailed procedures working
with other Ministries as appropriate to be applied by all levels of
the Government and private developers. The approach may also
involve the public and Government to help promote “tenure" and
" logal ownership of project elements in keeping thh the NWRMP
strategy to smaller, decentralized facilities serving the local
population.

3.4.2  Procedures Proposed for EIA
(1) Genera! Overview

The EIA is a process used in the pl‘Oject plannmg and management
cycle to predict the environmental consequences and to plan appropnate
measures to reduce the adverse effects of proposed water resources pro]ects
Such projects, by their very nature, may generate a wide range of the
environmental lmpacts in terms of human health, water quahty, _ecology and
socio-economics as a result of their improper tocation, inappropriate design,
unplanned construetlon, unskllled and poer oM, and the misuse of natural _
resources. ' ' h

The major role of the EIA process is to 1den£1fy and descnbe the
environmental hazards whic¢h ‘nay ensue from a prcuect and then specxl‘y
necessary hnvironmental Protectlon Measures (EPM) or an annronmental
Management Plan (EMP) for. the project Whlch mcludes (1) mitngatlon
- measures necessary to reduce predlctable adverse effects (2) measures for off-
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settmg probable adverse: eff‘ects, and (3) other technical and institutional
meéasures for enwromnentai enhancement. It is likely that all of the water -
resources projects would requu‘e some form of the EIA,

Althoﬂgh the'mihimum’ content requirements for the EIA process atre
mcluded in page 980 of the EIA Decree, the NWRMP recommends the
FMWRRD with more stringent reqmrements for hlS projects and others to be
performed by any Government agency where the water resources are
potentially threateied, These additional requirements are detailed in Chapter
11 of Vol. 2 “Sector Report”.: The NWRMP also recommends that the FMWRRD

“should review all of the proje(_:'ts'th"at potentially affect the water resources; if
© the developer is a private company or individual, the FMWRRD should review

and approve the details of his pro_}ect before l’orwardmg the documentatlon to
the FEFA for review and approval..

(2)  Approach to the Proposed Project Cycle and Review
~ In evaluating the potential of an_y deQe]Opmeﬁt project to affect the

water resources, the FMWRRD should implement a consistent process of
consultatmn and rev:ew that combine planmng, regional and local needs and

_¢oncerns, and access to the inforiation to allow the w1dest possnble dlscusswn

of potentlal |mpacts 'I‘hls consultatmn and revzew may be done over a total of
six major project stages mcludmg project concept pre- fcasnbxhty, feasibility,

design/ engineering, implementation and post-implementation,

: While the EIA Decree 'spec‘iﬁés that all'projects meeting certain size

-requlrements should undergo an envnronmental review procedure, the timing
of this review prbcedure should be such that a project moves forward with

dlspatch ‘while at‘the same:time’ prov:dmg for :adequate coordination and

-_notaﬁcatton and to allow the interested and aﬁ‘ected parties to submlt the input
jregardmg the proposed project. : : S

(a} Prcu ect Concept and Scopm g

Th:s step brmgs together the vanous planmng elements whxch are

responsnble for: planmng for future growth matchmg human needs ‘with
-~ resources: and mamtaimng envwonmemal resources, formahzmg the
tdescriptlon of requirement,s t‘or the proposed project and the goal that the
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project is expected to accomplish. This is called the Statement of Purpose and
- Need to be developed by the project executmg agency. Whlle this step:is not
specifically called for by the EIA- De::ree it is recommended as a way to
document the project plan and to assist in evaluating the proposed praject in
terms of exnstmg planning actw:t:es

The EIA Decree specnﬁes the neecl for “Pre-Notice” of a prcuect to the
FEPA This step alerts the FEPA that a project requtrmg the environmental
evaluation has advanced to the stage of being sernously considered; this
environmental evaluation will be necessary for the pro_lect to continue further.
" The Project Concept Announcement also notifies other agtencies and the public
that a project is in the advanced. planning stage. These interested parlies may
submit the input regarding the purpose, need, and potential environmental
effects of the project. The project executing agency should consider this mput
for the final plannmg of the project

(b) Screening Report

A Screening Report is required for all projects addresséd by the EIA
Decree. For projects that potentially affect-the‘wateréhed integrity; the
FMWRRD may place additional documentation and review -requireménts;on
the project proponent. The Screening Report is essentially an environmental
checklist, comparing a detailed description of the proposed project to specified
evaluation ¢riteria to determine if potential environmental impacts are minor
or potentially serious. The results of the Screening Report may lead the project
execuling agency to modify the project to avoid some potentially serious
environmental problems. Project alternatives which may achieve the aims of
the project are also formulated at this stage.. If environmental information
required to make a general determination regarding the cffects of the project is -
lacking, the environmental study should be- identlﬁed and 1mplemented to
provide the needed information. :

The result of this stage of the project cycle isa formal Scréening Report
that describes the project and its alternatives, and evaluates the project for
potential environmental impacts. The Scree‘iiitig' Report should be reviewed
and approved by the FEPA before the project can proceed. If the project affects
the water’ resources, and the FMWRRD has placed addntlonal requ:rements on
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the project, the FMWRRD shou!d review and approve the Sczeenmg Report

- prior to 1t being submitted to the FEPA.

(¢) Feasibility

" This step in the project cycle is used to evaluate the feasibility of the
projeét in terms of its potential impact on the environment and its potential
ei‘f'ect_ on sust.ainable development of the natural resources. This evaluation
requires a detailed analysis of the impacts of the project in an Environmental
Tmpact Assessment report. -

In the Pre-Feasibility stage, the project executing agency identifies

- significant issues through the scoping process, and conducts any studies

required to provide information to analyze potential environmental impacts of
the project. The ETA report uses this information to provide a detailed
environmental assessment of the proposed project and its feasible alternatives.
The determination as to whether any element of the proposed project will
potentially have a significant impact on the environmental resources is based
on the use of defined significance ¢riteria in each environmental area. The ETA
report should identify the mitigalion measures to assure that potentially-
significant impacts are reduced to non-harmful levels. If mitigation for some
environmental lmpacts is required, the EIA should recommend a monitoring

.~ program to be implemented during pro;ect construction and/ or operation to

ensure that the recommended measures are adequate to reduce the impact to a

- level of insignificance.

- The EIA Décreé specifies that the FEPA should review and approve

- any EIA’ report prepared for a project. In addltn{m a pubhc review period
“should be provided so that affected communities and: mdmduals can make
*known their concerns regardmg the proposed project. The FEPA should
“ consider the input of affected agencies and individuals when deciding to

approve a prOJect EIA and in recommendmg and approving appropnate

: 'mltngatlon measures and momtormg programs. The outcome of this step is an

appmved project ready to go forward with design and construction, subject to
the reqmrements of FEPA and FMWRRD regarding permit conditions

' _(ml‘tlgatton measures) for con_struction and operatlon, and monitoring
“requirements to ensure that the environmental guidelines are met. The FEPA
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- is required by the EIA Decree to issue a Certification*Anﬁot}héement'that the
project has received adequate environmental review,

(d) Significance Criteria for EIA

‘Theé criteria whith will indicate whether thg potential environmental

- impactis significant should be developed in such a w’ay that:

- agencies affected by the project or that are responsnble for its
implementation should agree on the criteria used.

- the criteria should be reasonable rather than exotic, based bn the

economic, social, and environmental concerns.

- the ¢riteria should be defendable based on the past experience and
statutory mandate, and enforceable based on the agency mission
and powers.

While some of the signiﬁcance criteria for use in evaluating the
environmental eéffects of proposed projects have beén suggested at a master
plan level as is compiled in Chapter 11 of Vol. 2 “Sector Report”, the FMWRRD
should draft more detailed significance’ criteria and tailor them to specific
- water resources development projects on a case-by-case basis. The criteria will
likely vary by region and for different projects.

(e) ' Post-Implementation

Historically, Nigeria has not performed the EIA on water resources

development praojects, or maintained the data related to the énvironmental

impacts of those projects. As are discussed in other sections of the N WRMP, the
need is great for developing and maintaining these data which can then be used

to evaluate the design and operation requirements for future projects, as wellas

‘ determine the level of success of mitigation measures to reduce envnronmental
“impacts. - ‘

(3) Gui’deli'nes for EIA ofthe Water Résources bejects'

"The NWRMP has prcsented prehmmary gmde]mes for devempmg the _

EIA for some types of the Water resources projects including dam and reservmr,
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water supply and others for FEPA and FMWRRD consideration and reference
to subsequent action program.: A discussion of the impacts on the health of local
mhabltants associated with all types of water-related projects and approaches
to their assessment has beén made first, and the recommendations regarding
the 1mpact assessment, momtormg and proposed studies have been included.
Allof these guidelmes are c0mp:led in Chapter 11 of Vol. 2 “Sector Report”.-

3.5 WATER RESOURCES MANAGEMENT AND ORGANIZATION
3.5.1 Water Resources Decree, No. 101 0f 1993

The mandate of the Water'ReSources Decree has given the FMWRRD
'31gmficant powers to ‘implement the legal ‘measures’ for nation’s water
resources mcludlng watershed management and resources protecuon and
appropriate enforcement of this Decree has been taken as the top priority to be
carrled out in the NWRMP wnthm the most practicable date as is listed up in
' 'para. 3.1. As a matter of faet, thc Water Resources Decree outlmes the basic
i‘ramework to have the FMWRRD perform the pubhc administration of the
“water resources whlch should play as catalyst for socio-economic development;
therefore, it is stressed that a series of the réguiatmns in accordance with
"Seetion 19 of this Deéree should be’ urgently prepared for practicable
enforcement of each Provision as is also explained in para.3, 1. It may be noted
that proper adjustment with the Navigable Waterways Decree, No. 56 of 1988
should be made as is stated in para. (2) of 3.26 and proper tie-up w1th the
Envlronmental ImpactAssessment Decree, No. 86 of 1992 is also essential asis
explalned in para, 3 4 of thls Chapter ‘

The deveIOpment utilization and preservatwn of many physwal and
' 'economlc resources represented by the water resources are normally
'determlned by the basic' publlc policies as expressed by existing legls!atlons
. and regulatory legsslations as may be enacted for specific objectives, While the
| “objectives of water resources operatmns, des:gn and planmng are embodied in
“the general socm polit;cal objectlves, these avé expressed in two forms: (1) those
“long- standing policies which no legnslatwe body hasseen fit to overturn, and (2)
“the fermentation of current dynamlc polities, -The latter are most generally
| "_concerned w:th the quality of life téday and its dlStl‘lbut!On to societ.y. The

389



persisténce of the former suggests that they are réflective‘of the more stable
ohjectives of society, hence, of the concern for the quality of life for tomorrow.

The objectives of water resources systems can probably be d_es‘cribe_d as
a spectrum of goals, rather than the maximization of a single scalar nurerial
quantity. It niay be interpreted to'approximatt_é the fundamental objectives of
water resources systems as follows:

- To control or otherw1se manage the water resources of the
cognizant geographlc or polltncal subdivision so0 as to provide for
protection agamst anUI‘lDllS consequences of- exoesses ar
deficiencies in quantity or quality. ' '

-~ To provide or wmaintain water in such places and times and in

- adequate quantity or quality for human or animal consumption,

food production, industrial production (including energy), angd for

the envirgnmental and conservation purposes con31dered desirable
by the body politic.

To accomplish all of the above wnth a minimum expendlture of the
physical, economic and human resources available. The real
problem of definmg objectives becomes apparent only- whén the
above ° prmclple is applled toa partncular proposal for a course of
action to provide for some desire. Akioms which in the abstract can
be agreed to by all concerned may split into two questions of
~confliet: “who is to benefit and in what amounts?” and “who is to
pay and in what amounts?” ' '

~ When the national and regional water planning iS'effecti\'}e,- the one-
at-a-time project approach will need to be replaced by long-range plan of
sequential development which will allow the greatest flexibility, provide for
regional as well as localized growth where warranted, and yet provide water to
all concerned at the lowest possible costs. ' Environmental preservation urges
that long-range regional and national water ‘policies and programs be
developed. Population-growth rates and resource-utilizaion rates are such that
important alternatwes may be easily and 1rreversnbly foreclosed by a pleCemeal
pro;ecl;-by prouect type of water planning. ; : -

Presuming that long-range re‘gional planning can and wil} r'esblv_e the
inequities and diseconomies introduced by the “first in time, first in right”
problem, substantial economies can be gained by making the most of
‘sequential-investment alternatives. Failing this, regional and interregional
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palltlcal competition will no doubt prevent these cost savings to be realized and

“somtething substantially less than optimal water resources development ¢ can be
expected.

13.5.2 Organization

(1) NCWR/N TCWR

The hlghest watcr resources pohcy formulating body is the NCWR

‘chaired by the Federal Minister of Water Resources and Rural DeVelopment

and its members include all of the State: Government Comnussmners

'responmble for water resources developnent as well as the representatwes of

other Federal agencxes which are concemed directly and indirectly with water
use, The NTCWR which makes the recommendation and provides the technical
advice to the NCWR .is chaired: by the Director General, and its members
include the . Department Directors of FMWRRD, the Managing
Directors/General Managers of RBDAs, NEPA and SWAs, the Directors of
FIWD and FDMS, and the representatwes of universities, academlc societies
and private consulting fivins.. The NTCWR has six specialist sub-committees.

‘Since the management information system in Nigeria tends to be rudimentary,
‘these types of arrangement are nnportant '

It is suggested that the actwmes of NCWRIN'I‘CWR will be more
strengthened in all aspects including the FEPA, the FMWH, the FMOH and
the NPC in comphance with the rccommendatlons in the NWRMP, and the

-NTCWR sub-cominittees will be reorgamzed into seven including Thydrology,
~ walter administration, dams, irrigation, water supply/samtatxon erosion/flood
' control and manpower ‘and their working parties will function more well to a

' greater extent to which the NCWR/NTCWR will influence the Nigeria’s water
resources policy. " Another alternative would be to strengthen the function of
-.ex:stmg Natlonal Councll for Water Resources (NCWR) who could have the

responsxbxhty for revnewmg and recommending changes in investments and

: management to promobe the overall water resources strategy and achieve the
.+ consistency within each river basin; To coordinate the activities at the national
- level, the NCWR may have to betong to the National Planning Commission and

N have adequate- authonty to. monitor and review the water activities and to
F enforce the eonsnstency with the national strategles taking into account an
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important principle in assigning 'reSpoﬁsi'bil_ity that the policy, pla'nnih'g',_' and
regulatory functions should be separated from the operational functions at each
level of the Governminent.

(2) Departments, FMWRRD

The Water Resources Sector of'FMWRRD'in'the apéx Federal
Government instituiion vested with the responsibility of water resources policy
formulation and management (’:onslstmg of three service Departments ((1)
Planning, Rescarch and Statlshcs, (2) Fmance and Supphes, and (3) Personnel
Management) and five operatmnal Departments ((1) Hydrology and
Hydrogeology, (2) Irrigation and Dramage, (8) Water Supply and Quahty
Cor_xtrol (4) Dams and Reservoirs, and (5) Soil Erosmn_ and Flosd Control)

~ It should be properly understaad in line with the promulgation of the
Water Resources Decree in 1993 that major responsibility to be given to the
Water Resources Sector of FMWRRD is to codrdinate with the central
authorization the development and management of both of the available
surface and groundwater in a well-defined manner including various
watershed managenent programs which are mostly undertaken by the outside
agencies, Taking into account the future role and work load with a sense that
enforcing the Decree is of a quite different matter from its promulgatnng, it is

“duly suggested to create newly a competent Department of Water
'Admmlstratlon '

It may be considered. thélt the Department of Water -Administration
should be positioned as a cornerstone of other operahonal Departments whlch
is created in a form of enlarging and amalgamating the functions of extsting
Department of Hydrology and Hydrogeology that are not dlrectly related to the
public administration but to merely the technical-oriented. Tt is also suggested
to provide this Department with three Divisions to be mqnaged by Deputy
Directors such as (1) Water Use Coordination, (2) Hydrology and Hydrogeology .
and (3) Envnronmental Management (FIA and watershed management)

Serious attention has been paid at the pohcy level to forge the strong
"c:ollaboratlve links between various organizations involved in one way or
another in the development of all aspects in the field of irrigation and water
“ supply. The Departmeént of Irrigation and Dramage should develop the strong



working links with the Department of Agriculture, FMANR in terms of the
m)plementatwn of private lrrlgatmn schemes and of supporting services for the
the RBDA’s public 1rngat10n prolects “and alse the Department of Water

ﬁSupply and Quality Control with the FMOH and F'\fIWH at Federal level and

SWAs and EPCsat State level.

In line with the above-mentioned arrangement, it is proposed to
strengl;hen the day-to-day regional water resources administration which will
be increased in ‘work load to a 1arge extent with the establishment of four
Regional Water Administration Offices to be managed at Deputy-Director
level.. The responmbxlnty to be given would include (1) undertaking of regional
water administration, including liaison with the State Governnent agencies,

~and (2) undertaking of hydro]ogtcal and hydrogeological monitoring. With this
-~ proposal, 13 Area offices as presently organized will be abolished.

An organizatidneii’ structure of the FMWRRD as proposed in the

NWRMP is sumnmarized below:
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' |.-\HIN[STER |

Weter Resources Seclor

Diréctor-Genéral |

[— Public Relations Unit

| . LegalUnit

|- [atesrnal Audit Unit

L Special Adviser Lo
the Minjster

Rural Development Secltil

-DFRRItobe Merged -

: [__

.. (Service Depar{ment}

Dept, of Persghnel Management

Depb of Fipance and Su ppliey

— Dept of Planning, Research sd Statisties

- Planning Division

Research and Statistics Division

) '(Opeta[io_hal Depariment}

- Dept. of Watler Administealion -
b Waler Use Cosrdination Division

"L iy dralogy and Hydrogeology Division

\ Enviréamental Management Division

L Dept. of Pams and Reservoir Operations

. ijeﬂ. Pianking and Coos dinztion Division
L~ Dam Enéin}:ering Divisien

L 9V Division

|- Dept. of Irrigation and Drainage .

Project Planning and Coordination Division

Irvigation and Wetland De'\'e!dpme_ nt Division
L Command Acéa Sén'_ices Division

t— Dept of Wa'er Supply and Quali!._y_goplrol

f——— Water Engineering

“—— Water Quality Contrel Divisicn

- Depl. of Soil Eresion and Flood Contaol

Project Planning end Coordination Divisien
S9il Erosion Division

Flogd Control Divisien

"(Paraststal)

+— Netional Water Resources Institule (NWRI), Keduca

| Administration and Finanée Divisien

Research end Technicz] Services Division

Training Division

(8) Two Parasta

(a) NWRI

____ Administratien and Finance Division

—— Operations Division

L Services Division

tals

L River Basinarnd Rural Development Authorities (12 RBRDAs) .

Regignal Water Administration Qﬂ_‘:ces!Zo'h_es 1104}

- Water Adminislralion Division

-+ fiydrolegy and Iiydrogeology Division

| Water Supply and Sanitation Coordination Division

The NWRI, Kaduna est_ablishéd in 1979 is a public_ly owned and
financed organization accountable to the Water Resources Sector, FMWRRD'
under the direct supervision of the Director General. Aside from public
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_ 'admimstratmn to be pos:twely implemented by the FMWRRD in line w;th the

recommendahons involved in the NWRMP, the NWRI will be substantially
strengthened and upgraded as'a main body for technical research and services

~with the full respons.lblhty to operate the data collectmn]analysns/bankmg,
' hydrologlcal observation/analytical study and training for design/OM of

hydrauli¢ structures.

In'this'respect the main functions in existing Department of _

_ Hydrology and Hydrogeology will be transferred to the NWRI, and the present
_functlon of Water Resource Databank Centre, Abuja will also be shifted to the

NWRI for more technical- oriented considerations while the Abuja Centre will

" be directed for the function of a ‘watet resources management information

system needed for public adlmmstratlon Tt is also stressed that more positive

'effort should be made to upgrade the water resources staff through in-service

and on- the-;ob training, In order to achleve a proper implementation of the

"NWRMP, the FMWRRD should identify the skill gaps to be filled through such

trammg in the NWRI and other local estabhshmcnts _

(b)Y 'IQ}RB_DAS -

" The RBDAs, FGN parastatals undex‘ the FMWRRD were created in

‘1976 by the Decree 'No. 25 to ensure that a natlonmde systematic and

consnstent program of the water résources develc-pment is achieved. Over the
years, 11 RBDAs have gone through some operational and structural changes

_“to improve their relevance and efﬁc:ency as spelt out in the Decree, No..35 of

1986. In January 1994, an addltmnal RBDA has becn created in Ilorin with the
concurrent reverswn of RBDAs to thelr former designation of “River Basin and
Rural Development Authornhes

It is clear from the ambxtlous aims specaﬁed for the RBDAs that they |
were looked iipon the soluuon to the inefficiency of development planningof the

“Federal and State Mmlstrles, however, each of the RBDAs have developed

: "large and inefficient bureaucracnes, and the perennial conflicts with the FGN
‘and State Governments have made the RBDAs to achieve very little progress.
Tl appears that thé general performam’:e of the RBDAs has been much mixed,
~ fewof which vmuld bé either l’inancxally or economlcally sound, Since the year
o 1988 the reform package program on Part:al Commerciahzatmn of the RBDAs



~ {o rentedy several shortcomings 1s belng in progress under the posmve
guidance of the TCPC : '

In accordance with the décision to restrict the RBDA operatlons to'the
water resources development and subsequent OM; the following: future
directions have béeen delineated to ¢arry out the field work to be mc_orporated
under the NWRMP:

- The RBDAS will be respon31ble for developmg multlpurpose water
storages and conveying raw water for the purpose of irrigation,
“water supply, hydropower, fisheries and others with the amount

_and timing as reqmred by the downstream users at desngnated
points with approprlate costing arrangement

- Since the State Governments are not eqmpped w1th sufﬁcmnt .
: manpower to manage their water resources pro;ects all of the
" projects even for small-scaled should be carried out by the RBDAs
after substantial upgrading of their engineering and management
capability and in compliance with the cons:stent pohcy and
guidelines under the FMWRRD,

- It would be difficult to evaluate how the programs‘.'of four RBDAs
(A-I, B-O, C and ND) justify their éxistence as independent
agencies, and there would be a strong case of reducing the number
of RBDAs through amalgamation in the interests of both
administrative and technical efficiency. In addition, the moves to
achieve proper joint operations between the H-J RBDA and the

- CBRA would make significant positive changes to the currently

nnbalanced water situations within the Lake Chad Basm (HA-
VD). . ‘

3.5.3 Manpower
(1) . National Manpowér Inventory Survey

~ Because of no stahst:cs On natmnwxde manpoWer of the water
‘resources sector in the FMWRRD a comprehenswc manpower mventory g
survey has been carried out by the FMWRRD in 1993 by entrusting to Skoup &
Co. Litd, Enugu. Thissurvey was desngned by using the questwnnaire to all the
relévant public and private organizations numbered at 220, bul; oniy 1195ets of
them were retrieved due to the lack of enthussasm and the unwnllmgness for R
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cooperation. The'su'rvey'has revealed that some 23,996 staff are presently
available i in the natlonwxde water resources géctor, of which there are 2,133 or
8.9 percent in the senior-level engmeermg rolated disciplines, 9,727 senior
tﬁ::chnolog:calltechmcal officers and 4,105 of other unclassified staff in senior

_techmcal cadre. And, the FMWRRD has the largest number of staff recording

2,351 out of a total of 23,996, and this is followed by Imo State with 1,762,
@) cu'rr'cnt' Pum'icAdmsnistrat_ion

It appears at a glance that the institutions in waler resources sector
typically suffer from serious shortages of skilled and experienced staff, an

~ excessive number of untrained staff overloaded services and facilities,

inadequate wages and salaries, and a counterproductive policy environment.
In particular, at the heart of the public admlmstratmn performance lies the

~ issues concerning the efficiency, competence and morale of civil servants, It is

common in Nigeria to find the public service grossly overstaffed at junior level,
while salaries and benefits at senior level are inadequate to attraet, retain and

‘motivate competent professional' staffs as a matter of fact, real wages in the
~ public sector have fallen over the last decade(s) with particularly the manageér's
_ salaries falling sharply compared with what the private séctor pays.

(3) Improv'elhentof the Public'Administration :

- There would be the needs to improve these aspccts of pubhc
'admmlstratmn mc]udmg

Strengthemng the personnel management by conducting

i' diagnostic studies, by training the staff of the agency that has

- oversight responsibility for the civil service, and by reformmg the
. rulesand regulatlons

:  _—'" :Reducmg staff on the Government payroll by Ldentnfymg the
_ redundantworkers and hélping to retain and relocate them and by
h des;gmng the programs to'control pub]lc employment. - '

- SelectWely raising the ‘civil service compensation when this is
- necessary to bring {t more closely in line with that of competing
: ~p031tionsin the private sector., = : :
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- Changing the organization and procedures of public agencies to
improve efficiency, generate more txmely and aceurate 111f0rmatlon
and make the agencxes more responswe to thelr publlc '

- Improvmg the training programs for GOVemment persﬁnnel

"It is stressed that deficiencies of the Gdﬁe_r‘nim‘ant agencies “in
managing the investment programs frequently are an impediﬁieht on public
sector activities, hence an important area in need of attention,” Programs and
‘activities to ensure the most economie use of public resources and improve the
speed and efficiency with which the decisions are made should be sought to
improve the decision-making process so as to curb inappropriate or excessive
investment. To accomplish this, the programs should Silpport better
coordination between the NPC and other agencies concerned and a ¢lear
definition of the responsibility for evaluating and monitoring investment’s
being combined with the improvement in Government’s ability to identify new
investments and to set priorities among them. |

1t is hopé_d that the substantial change along these lines will be
achieved by the FMWRRD during the earlier course of the NWRMP period with
a possible reform that will proceed step by step through the introduection of sitch
procedures as the painstaking in investment decision-making Systero after
eliminating several facters as poor interministerial ¢oordination and
inadequate information on which to base decisions or guide actions have slowed
progress. |

Generally speaking, the managers and staff respond to work
incentives as well as material incentives: to being given rés’poﬂs‘ibility,' to being f
_]udged fairly on their performance and to workmg m a better institution. In
that sense, staff development is circular as staﬁ' are h1ghly motwated in.part
because thexr institution performs well. Nevertheless the declsxon makers can
encourage . posntlve trends by mvolvmg staff in des1gmng tasks and
organizational solutions and by mstltutmg performance appralsal and
promotion systems. -

(4) Proposed National Water Resoﬁrces Manpowér Traioing ﬁrograni

In conclusion, severe shortage of the trained manpower maybe a majo_r
constraint of implementing the NWRMP in an appropriate manner, At this
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stage, virtually all the work for feasibility study, design and construction
Superviéio‘n of the water projects are entrusted to the local or expatriate
consultants. Because of an emphasis upon medium and small-sized projects as-
reéommendéd in the NWRMP, effort should be made to train more skilled in-
.house manpower and to give enough incentives to keep them. Although a
temporary solution may be to engage the local or expatriate consultants, the
FMWRRD should arrange for intensive training of water resources staff to take
oveér from them, as well as for long-term training of younger agency staff and
university graduates, When the consultants are employed, an additional but
important task for training the Government officials as counterparts to the
consulting experts should be assigned to them.

The NWRMP has identified that the transfer and development of.
appropriate water resources and environmmnental 'technologie.s are a long and
pain.st'aking_'ven'ture for proper implementation of the NWRMP by the
FMWRRD which calls for the National Water Resources Manpower Training
: Program from external multinational or bilateral agencies to assist the NWRI

in all aspects This proposed Program should be, if possible, carried out during
‘the early permd of the NWRMP at least by 2000 in line with the strategic
implementation schedule to be involved in the NWRMP layout. A major
requirement is to initiate the necessary machinery in a manner with “action-
learning” or “action-research” approach for training to translate or adapt the
proven technologies in the donor or relat,ed countrics to those appropriate for
use in ngeraa The proposed technical assistance program can be seen more as
long-term institutional development and capacity building venture than as the
traditional short-term intervention aimed at the strengthening of virtually
non-existent caphbilities in Nigeria, and this TA should also be self-
' perpetuatmg in that the water resources sector in Nigeria enables the recipient
- of theTA to develop its own capabilities.

_ The proposed TA Program would be mamly stationed at the NWRI
Kadunia for intensive group traimngs with local stays at RBDAs and State
' Govemments o break down the artlfacaal barriers between training and work
"by gwmg the trainees practlcal problems to solve, review and discuss
o colleg:ally. The Program may include such expertise as water administration,
- dam, mngatxon, _water supply, gully erosion and flood control, hydrology and
' ‘hydrogeology, and part-time Speclahsts to be led by a team leader and
suppOrted by a coordmator '
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CHAPTER 4.  NWRMP IMPLEMENTATION PROGRAM

4.1 IMPLEMENTATION STRATEGY

A long-range scenarm of the National Water Resources Master Plan

" towards the year 2020 covermg a total land area of 923,800 sq.km in Nigeria as
: estabhshed in the prevnous Chapter -is discussed for- implementing

arrangements and procedures Apart from adequate 1mprovement of the water
resourceés management in line with strict enforcement of the Water Resources
Decree, No.101 of 1993, two specific strategies such as (1) proper operations and

- management of existing and on-going water resources projects and facilities

and (2) app’rOp_riaté implementation of the proposed medium-and small-sized
wateér resources projects: along ti‘ib'utar'y basins have beeén incorporated into
proper layout of the proposed NWRMP in view of the past unfavorable water
resources Operatlons ‘with. the priority placed upon large-scale projects and

- inappropriate technology in relation to the project. objectIVes or to local

capabllltles

'Paking into additional account the current FGN constraint on

| fihancial management that may be continued by the end of this century, the

proposed implementation mode for the NWRMP has been delineated largely
‘gividing into twe:: (1). the. rehablhtatlon of existing projects and perfect
completion. of on- -going development programs and the. estabhshment of basic
-foundations for proposed projects, which should be executed durmg the first
ﬁve-year perlod say, within the Natlonal Water Master Action Plan toward the

year 2000, a‘nd {2) the full implementatlon of proposed medium and small waler
: resomces development programs, - In order: to achleVe this. :mp]ementatnon'

strategy, a centre of the great attention has been focussed on the strengthening
“of the FMWRRD mst:tutlons concerned with planning, melementmg and

Operatmg the prOJects mcludmg the training of Government managers and
:staff to this end ‘the National’ Water Resourées Manpower, ‘I‘rammg Program

. to-be assisted by thé: -8xternal -agency or.institution has. been: suggested for
r.«._lmplementatlon at the earhest practlcable date, :! '.--.vif;r.;' adds s bobooni

"'3*-."5-"..‘ !L S U el g in ]),n & gyt

" In this Chapter, some relevant matters concerned thh the NWRMP

| lmplementatxon program are exammed mcludmg the requirements for costs,
] project economlc conmderatsons, fundmg issues, priority and model basins for



development, and the programs and ]‘irbjeéts‘ for consideration by external
‘agency, with particular emphasis upon those of the National Water Mastér
Action Plan by the year 2000.

4.2 FINANCIAL REQUIR#MENTS

4.2.1 | ‘Capital aﬁd Rec_urr‘en't’Cos‘ts

k 1}  Water ReSOurces Monitoring Progi'ém
{a) Climate and Sufface Water |

The proposed work includes the strengthening of gaging stations,
provision of additional chservation equipment and logistics, and continuous
operations for observation. For the urgent action program towards 2000, a plan
may put in workable conditions the strategic gages at BRCPS over major rivers,
existing large water storages more than 50 X 10% ¢u.m and SHAs for the
proposed water resources development

(b) Groundwater

“The installation of local groundwater momtormg system and
subsequent surveillance work with respect to aquifer hydrauhc parameters for
deep wells and shallow-groundwater behaviors for private irrigation schemes
over the wetlands have been incorporated in the NWRMP. For the action B
program towards 2000, the former includes the: areas of Sokoto, Maldugurl, _
Nguru. Gashua and Lagos, and the latter for the northern wetlands

(¢} Capital and Recurreﬂt Costs

- The direct costs for the above work bemg exclusive of those for
administration to be incurred during the NWRMP period have been
approximated at the price level of February 1994 and summarized on six

Regional basis and at an interval of five years by 2020;
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* (unit: 10° Naira)

NW NE CW CE  SW  SE L
HA-T HAM HAM HA-I/N HA-VE HA-VAME °°

'1AcumateandSurraceWater 1956 1290 1718 2008 1958 2509 10739

Qagirg Stations 260 837 T0q 731 777 143 4021
Observation Equipment 143 157 215 280 . 237 . 466 50.8
' Observahén Work ' 587 586 796 987 944 1300 5210
2. Groundwater 287 K99 152 146 287 226 1707
" Fot DEep\_VeHS : : 1307 315 - - 177 119 741
- Above Monitoring =~ - 4.4 74 - IR A 29 218
For Shallow Wells 69 . 138 10.3 1.2 34 6.0 - b1.6
Ahove Momtc)rmg 6.4 172 49 34 05 1.8 232
3.'I‘ot_al: (1. +2) . . 155.3 1889 187.0 . 2154 | 2245 2735 1,2246

(unit: 10° Naira)

1096~ 2001~ 2006~ 2011~ 2016~ . o
L 2000 2005 . 2010 2015 2020 - °
1. Climate and Surface Water 2082 2268 2020 2087 2282 1,073.9

 Gaging Stations 1365 948 581 579 548 402.1

- Observation Equipment - - 209 393 368 - 231 21.1 150.8
©_ Observation Work . . 508 - 9271 1041 1277 - 1457 - 521.0
.3 Grﬁundwater ' 83 249 Lo 307 - 214 24.6 ‘ 170.7
- For Deep Wells - 429 16 10.8 86 42 M1
Above Monitoring 16 347 4.7 6.1 6.1 21.8
For Shallow Wells 172 . 10.3 103 69 - 69 61.6
‘Above Monitoring 14 3.3 4.9 62 14 23.2
3.Total: (1,+2) © 273 9517 2327 2361 2528  1,244.6

(2) Water Source Works

(&) Bi@ir{ Works

The BMR works for existing dams and reservoirs may be divided into

- twor (1) mtegrated water resources management programs for effective use of

upstream storages and appropnate release to downstream needs in the Upper

*Hadejxa and Uppe: Rima Basins, and (2) the estabhshment of proper reservoir
B opet atmns rules and rehabihtatlon of dam structures for almost all of exlstmg
" storages. Al of these works will be completed by 2000
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{b) Propc:‘)se'd M_ultipurposé ])ams

'l‘he pre- feas:blllty and feasnblhty study for each of mne Prwnty
Basms tentatwely selected and the environmental study for dam pro;ects will
‘be completed by 2000, and the subsequent 1mplementatlon of s:‘nali and
medmm projects with hlgh pr:onty will be commenced in the begmmng of the
2000s. Followmg these model program a series of the studies for other basms
will be carried out. In principle, the constructlon of small and medium dams
will take the lead and after strengthemng of the RBDA’s in- house engmeermg |
capab:hty, the large dams will enter into the 1mplementatwn stage 1t is
anticipated that 40 small dams: on force account basis and 10 to 15 medinin'and

large dams on contract basis will be built each’ year during the NWRMP period
on an average,

(c) Capital and Recﬁi‘fé_nt Costs

The direct capital costs as approximated at the 199_4_-Féb'ruafy price
level are summarized on six Regional basis and at an interval of five years
during the NWRMP period. - Since the multipurpose dams proposed have
various service components the related costs have been prelunmarniy allocated
to lrrlgatxon water supply: and others mcludmg hydro and fisherles, and such :
costs are given to the following table of cost scheduling. The recurrent cosls
concerned are neghgnbly small as compared wnth the capltal costs '

-~ (unit:. 10° Naira)

NW NE W CE - 5W SE

_ HA-1  HANL  HA-TL BADN. BHAN  pAvay o

1. BMR for Existing Dams 300 170 50 . 50 20 10 600
Integrated Water Resources 50 50 - - - - 100

. Management ) o R P
""Rehébili(alion ST e 9B0 1200 RN 1 RS ‘50""3 20 10 500
2 ConstructwnforProposcd TU2,700 0 300 1’1’,900 14 eoo 5, ‘300 '6,300‘“4‘1’ 100

~Multipurpose Danis” - «* - o h REREEAE

For Large/Medium ... - ;,’_5,1,870,;.":.-",0_.‘,-.‘_{8,_120. 10 ldOK;s_ 3640-s ..3,810 ;-_;;27 580.
_l“orSmal} e S 830 300 "3,780 4460 ) 1660_ L2490 13 520_
3. Total: (1. + 2.} co103,000. .0 490 011,950 - 14 650 ..,_-;5320. ::_;6,3.10-:‘_141,?00
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- {unit: 10° Naira)

1996~ 2001~ 2006~ 2011~ 2016~ Total
) 2000 2005 20106 2015 2020 o
- T.BMR for Existing Dams 600 . - . - . - Te00:

2. Construction foi‘ProposedDams 200 1,300 9,400 10,200 13,300 41,100
Construction Works - L e e T R
anmeermg&Compematlon - 6,660 8,500 10,000 ¢ 12,300 37,300

© 200 - 800 2960 - 900 1,600 ‘3,800
3. 'I‘ota] (1. +2) . , ' _

S BOO 7,300 9,400 10,900 13,300 - 41,700

' Of Whlch Cost Ailocatod for Proposed Multipurpose Dams

Irrigation - o . 150. 5340 .. 6,840 7,950 9,720 30,000
“Water Supply o 40 1,600 2,056 © 2,390 2920 9,000
HydrofFisheries . - 100 360 . 610  E60 660 2,100

:(3) Irrigation and Drainage
(a)  Existing Public Schemes

" While the BMR works for complete schemes are scheduled to finish by
2000, the development of all incomplete schemes amountmg to 250 X 10% ha
would be in a difficult situation for commlsswmng by 2000 paltlcularly for
' large irrigation projects with the area of more than 50 X 10° ha \Vthh require a
full scaled feasmnht.y study and appear to ﬁmsh by 2005.

) Proposeapublic'schemes_

“ Almost all of these schermes belong to multlpurpose dams newly
proposed, and the planning and lmplementmg procedures will be taken in
“parallel with those for the water source works. It is generally scheduled that
‘the medium and small sized schemes thh the area less than 3 X 102 ha will be
- constructed for their systems’ durmg the perlod of 2000 to 2010, and other
'_larger schemes after 2010, In this nnnner, annual development area for the
: proposed schemes would be at 40 >( 1()3 ha per year throughout the country

(c) PI‘OpOSed Prnvate Schemes

| These schemes over the wetlands under the FMANR State ADPs
_‘7have been scheduled in such manner that those are always practiced bemg
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ahead of the public scheme’s implemenfation which will be carried out on a full-

scale in 2005.

(d) - Development Plan of Irrigable Area

In view of the above-mentioned impleménting arféhgemént, the
irrigable area will be developed year by year and summarized below:

2006~

2011~

{unit: 10*ha)

1866~ 2001~ ( 2016~ .
- o . 2000 2005 2010 2015 2020

1. PublicSchemes . 220 - 100 180 220 260 1,120
1.1 Existing Schemes - 220 100 - - - 320
-~ BMR Works 70 - - - 70

-+ Additional Developrnent 150 100 - - L. 250

1.2 Proposed Schemes - - 14D 180 220 260 800

2. Private Schemes 250 150 150 . .- 100 - 100 150
2.1 Existing Plan 150 - - .- - 150
150 150 100 _ 600

2.2 Proposed Plan 100

(¢) Capital and Recurrént Costs _

100

The direct capital costs have bm:n appmxnmated in such 51m11ar way as
are explained in para. 4.2.1 (2) (¢). The costs allocated from multnpurpose dams
to this sector have been added to the direct costs on the followmg table of eost
scheduling. It may be noted that the annual OM costs for gravity system and
primary pump system would generally take one percent and 1 5 percent for the
cap:tal costs at present value, respectwely

W

. (unit: l(.‘!"5 Neiré)

NW  NE W CE 3 $SE Tetal

: BA-1  HAM  HA-§  HA-N  HAN HA-VW '
1. Public Schemes ' 3850 2,900 10,115 9,995 . : 3940 7,630 38430
1.1 Existing Schemes 1840 . 2745 2,065 1,330 1,470 1300 10,780
BMR Works 4862 12 72 18 18 420
Additional Development . - £,792 - 2,583 1993 1258 . 1,452 - 7 1,282 10,360
© 1.2Proposed Schemes 2,010 155 8,050  £665 2,470 6,300 27,650
© By Water Storages 1,860 185 1,950 8215 2,470 . 4850 24,800
By Pumps and Creeks 150 0 300 < 450 300 - 1,650 2,850
‘2. Private Schemes _ 884 1,292 1898 2,132 559 1,105 7,800
3. Tolak (1 +2) ' 4738 - 4002 12003 42,020 4499 8735 46,230
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(unit: 10°Naira)
1996~ 2001~ 2006~ 20k~ - 2016~

- o 2000 2005 . 2010 . 2015 w20 o
1. PublicSchemes . _ 7780 7580 - 6,450 1690 8930 38430
‘1.1 Existing Schemes 1.680 3.100 - - . 10,780
BMR Works 420 ! . - - 420
Additional Developineat 7,260 3,100 . - - 10,360
1.2Proposed Schenies 100 ° 4,480 6,450 1690 8930 . 27,650
"+ Censtruction Works : - 4080 5890 7,020 8,150 25,140
Engineering and Compensation 100 400 560 670 780 2,510
2. Private Schemes 1,300 1,950 1,950 1,300 L300 7,800
3. Totak(l.+2) 9080 9,630 8,400 2,930 10,230 46,230
4. _Cosl.sAlIocatedl'romMulhpurpose 150 5340 6840 7950 84920 30,000
-Dams o
5. Total: (3. + 4) . __ 8230 14870 15240 16940 19950 76230

(4) Water Supply and Sanitation
(a) BMR Works

It has been made clear under the NWRMP Study that the actual water -
supply capablllty in companson w1th the designed capacity for existing
_schemes is qutte low mostly due to poor mamtenance viz. 69 percent for surface
‘waber and 57 percent for groundwater on nationwide basis. The urgent BMR
_works to remedy these shortcomings should be implemented in a coordinated
rnanner by 2000

Attention has been paid to another BMR works for replacement of
minor equipment during the opérational stages including some parts for
treatment plants once in 15 years and pumps for deep wells once in ten years.

' (b) Proposed Water Supp!y Schemes
‘ Reference is made to para (3) of 3 2 4 where the water supply capacity
'prOposed by 2020 is discussed. - This capacity has been interpreted at the

'mterval of five years during the NWRMP period, so that the proposed water
supply schemes will be provided to meet the following capacity:
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{unit: 10" cu.m})
1996~ . 2001~ 2006~ 2011~ 2018~

T 2000 2005 2010 2015 goa0 o
1. - Urban Water Supply 600 . 400 790 1,120 1,550 1,460
Surface Water : 280 240 470 660 - 890 - 2,540

- Groundwater : 320 160 320 460 ° - T 860 1,920
2. Rural Water Supply 410 180 246 - 330 430 1,690
. Surface Water 10 0 0 16 - 10 . 30
Groundwater : 400 180 240 320 - 420 . 1,560

() Reconstruction Schemes

It is common that the treatment plants and boreholes should be

reconstructed after a certain period for operations due to their capacxty :

deterioration from the economie point of view, This periad has been taken at 30

years for the former case and 20 years for the latter after the initial -

construction of these facilities.

(d) Capital and Recurrent Costs

The dnrect capltal costs have been estimated at a master p]an level by

applying the 1994 February price level without taking mto account. any
inflation factor. Such costs are summarized on snx Reglonal IeVel and at the
interval of five years durmg the NWRMP period, in which the’ addltmnal costs
to be allocated from the c0nstructlon of multnpurpose dams are mco:-porated for
the latier table, Annual OM dosts whlch are not included in the aba:Ne cost
‘estimates and are finaaced by users due to Partial Commercialization pohcy
would take 15 percent for surface water schemes and 5 to 25 perCent for
'boreholes of the mlt:al capltal costs at present value. :

Reference is made to para (1) of 3. 2 4 Whers the prehmmary

guidelines to provide a public sewerage system durmg the course of the
NWRMP are introduced. It would be rather dlfﬁcult % 1deht1i‘y thesé publzc
sewerage schemes due bo the lack of detailed demographlc statlstlcs durmg the
NWRMP Study, thus, the costs [ be mcurred for these schemes are not
complled '

4.8
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b

(unit: lOsNaira_)
NwW NE CwW CE SW SE Total
Lo R o "A' I HAG S HA-N HA-B/NV - - HAW HA-V v
i BURWAR .o 5230 T840 T TR0 BAGD | 16590 9890 | 52890
{1) Urban WatetSupp!y Schemes 2,410 - 3850 4,:_3‘10 2,380 13470 5290 31,810
" Surface Water £,240 1680 2960 1670 8950 1580 18080
Groundwater . L0 3210 1410 M0 4590 870 | 13,799
(2) Rura) \Vater &Jpply Schemes © 2820 4,560 2,710 3,580 . 3.120. 4,300 21,080
Surfate Water AL N - 20 1] 80 i0 110
iy Groundwater 2820 4560 [ 2,630 3580 . 3040 . 4280 20870
3. Propeseaschemes. ibgo0 110" Boge0 T 35020 1400 4 ss0 a0
* (1} Urban Water Supply S-:hemes © 6830 11,740 - 16, £00 11,710 60,280 - §50 135,110
. Surface Water 2870, 6080 - 12900 . 8020 43310 6690 79,870
 Grotndwater L8760 EES0 3900 ' 3630 16970 . 21260 85240
(2) Rural Water Supply Schernes 9,170 '!5 440" “io 080 13310 ll 120 15 600_ . 14,720
Surface Water _ 1] 0 13_0 0 460 - 40 630
Groundwatér 9170 15440 9,950 13,310 10680 - 165560 74,090
3. Reconstruction SchemesofWater 4910 9,740 5,750 5,150 12,910 12,000 51,060
...Supply Facilities, .
&) Ulban Water Supply Facilities 1,130 4,680 = 3,020 2,100 9,680 7,430 28,700
Sarface Water . 480 1,180 [ .1,740 1,110 2,540 800 1.850
... Groundwater. o L310 3500° 1280 990 1740 | 6630 . 20850
(‘2) Rural Water Supply Facilities 3,120 5,060 2,330 36507 3,930 4,570 22,360
. Surface Water 0 0 0 0 . 4 0 10
Groundwater. - - 8 ¥ 5060 - 2730 - 3,650 58,220 -0 4,570 22,350
PR RN Y S 25040 45310 3670 736430 100,900° 85,140 313460 .
{unit: 10t Naira)
1996~ - 2001~ - 2006~ 2011~ - 2016~ Total’
2000 2005, 2010 2005 | 2020 o
1. B“RWO"‘S R 34000 B150 21020 60050 13,260 . 52,890
K3 Urban ‘Water Suppiy Schemes 2,960 4 040 ... 11,630 5,900 ,7 ‘230 31,810
Surface Water 2,060 1,100 7,650 4,100 3,080 . 18,088
Groundwater 800 2850 | 3980 1800 4200 . 13730
T"{3)Riral Water Supply Schemes 0 ) 120 9 330 4,150 5,980 91,680
Surface Water : 0 G - 20 &0 30 110
) Groundv. ater : 0 1 1‘20 ) 9 370 4,050 5,95(? 20 970
" Proposed § Schemes ; 9,05 67,82

(1) Urban Water Supply $ Shermes T

18 020

135 1ic

49

Surface Water 8920 7340 14750 20840 28070 79870

o Croondwater . e 900 4600, 8090 . 13030 . 19460 65240

(‘3) Rural Water Supply Schemes 19 360 8450 ) 11 390 15,180 20 340" 13,720

. Surface Water . - - 140 Loe o 100 0 180 ¢ 1800 L - 620

_Groundwater ) 19,220 ) 8,380 11,250 “15,050 20,160 74,100

‘30 Reéonstwctmnschemesof\’t'at.er : 0 R ! 3,430 15,160 . 32,460 51,060

.. Supply Pagilitfes Coonisieeesr s rebaetgeas e feg bt s e Eg e e R b g b 3 b Seming s

W UrbanWalerSupp'lyF’acihtf ) 0 2550 12,900 13,240 78,760

. Surface Water : C 0 - 0 L0 4900 . 2950 - 7,850

o Groundwater | O Q2850 BOOO. 10290 . ° 20850

(2) Rural WzaterSupply F‘acuhhea L0 O . 880 2,260 .- 19,220 - .- 22360

. Surface Water 0 0 .0 a0 10

* Groundwater R A O Tg80 - 2250 - 19,2200 - 22,850

4 ?i';},'én o +z'13) """‘""""'""""'5’h'dlé'}i&""'f'léi,éi’é'-"'-"‘é's'ifs'éé""""‘7"5,5633" 113560 " éiévso

‘5. CoatsAllocaledfromMulllpurpoce 40 . 1,600 0 2,050 ;00 2390 - . 2,620 - - 9,000
. - Dams - . : : i )

‘6. tolal: (4. + 5 40,820 27,210  £1,630 76,650 116,460 322,180



(6) Gully Erosion and Flood Control

© Virtually, these items would be classified at the water-related
disasters; therefore, it would be quite impossible to forecast the ocourrence of
future gully disasters which are largely man-made and of future flood disasters
at spot level due to local scour and depomt on the rivers by the eroded sedlments
and partly bemg sub;ect to urban plannmg In the NWRMP Study, only the
order-of-magnitude cost to be needed for restoration works for the 1,045 gullies
as identified at this stage is approximated at 7.61 X 10° Naira mth the
followmg Regmn al breakdown:

{unit: 10° Nairé}

NW NE oW - CE sW _ SE.
HA-1 HAME  'HA-B HA-B/V  HAM HA-YA
6 87 35 621 687 6,171

It may be noted that the gullynng inevitably increases with time in
number and size s6 that the urgent restoration works which are not pmductwe
in the cost should be undertaken as quickly as possible. The financing for gully
erosion and flood control measures will be made under the Federal Ecological
Funds and State Government budgets, and the major restoration works in civil -
engineering mode will be belter entrusted for planning, design and
construction to RBDAs concerned, and the completed works will be promptly
handed over to the State Governments concerned for maintenance,

4.2.2° Project Economic Justiﬁ(ation

The potential projects and programs to be mcluded in the NWRMP
have been examined and evaluated in an integrated manner from the technieal,
economie, financial and environmental aspects with a particular empha31s
upon smaller-scale and decentralized schemes with moreé participation of local
people concerned. Needless to say, these schemes would be more Successful in
all aspects than larger schemes. This paragraph explains some of the economlc
considerations on represen{ative projects for 1mgatlon and dramage and water
supply within the constraints of currently available database and tnme
avallablhty for the Study at a master plan level, '
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: Aﬁlde'frbm' the BMR works and additional development for existing

public irr Lgatum ‘schemes, newly proposed pu‘bhc 1rr1gatwn projects have been

| desngned to take the per ha cost on the premlse that civil works constructlon

would in prmclple be made on the basis of doméstie contractmg for medivum-size
“and of force account by the R_BDAs for small-scale, as shown below:

o With Storage " Pump & Creek

Region - : - o —
R MNX1° USE . NX10° Us$
- CentralNorth ~ ~ 73.9° 3,360 610 2,780
South 72.3 3,200 61.0 2,780

The standard practice in terms of the economic rate of return (ERR) as is
commonly employed by the Wor]d Bank has been applied by takmg only the
irrigated farming beneﬁts with ‘some of the shorteuts and simplifications to
keep' this evaluation. pl‘ocess manageable It has also been considered that
while rice ¢could ¢ompete with 1mports with marginal protection; a higher tariff
would be needed to retain the wablhty of wheat production.

'Régio.n o AnnualCroppmgIntens:ty . l‘,RR( %)

North  10%forrice and 140% for maize and vegetables 10t
Central . 55% for rice and 125%for maize and vegetables 10to 4

© South . 160% forrlceandZﬁ%formaizeandvegetables 14>

These ERRs thus computed may be referred to the World Bank’s general guide
of 12 percent. It may be noted that a relatwely small component of high value
crops such as vegetables and fruits would sharply increase the ERR and
farmers’ proﬁts while the integration of lwesmck and crop production would be
another way to mcrease returns

, _ The past neglect on the mvestment m safe water and sanitary waste
,dlsposal may reﬂéct n part the mcorrect perceptmn that the mvestment in this
component is not a productwe use of the resources, and this would have been

| 'remforced by the practncal dlfﬁcultles of measurmg the economie returns. An
“aceurate method of carrymg out a full scale rate of return’ analysns is still
'Fevolvmg, in the’ absence, the economic returns on thls type of prOJects are
:customarnly measured by the consumers wnllmgness to pay as reﬂected by the
8 przces chargéd for the pubhc services, Because of the Tack ofdata for measuring
: 'ithe mcrease in consumers surplus under the project and also for valuing the
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benefits related to lower morbidity and mortahty from the lmprovaments in
health standards the least-cost approach to issues of techmcal design on the
waterworks has been apphed takmg into account, the predetermmed physical or

cost standards for the services to be provnded The chargeable water rates per .

eu.m for the cases of (1) OM & rcplacement recovery and (2) full cost recovery

have been computed. For the former 2103 Nanra for surface water and 2to 4.5

Naira for groundwater would be in an acceptable range unitil! the users would
attain a satisfactory level of the income to bear the water rate ‘for the full cost
recovery, viz. 5 ~ 8 Naira for surface water and 9 to 11 Naira for groundwater.

4.2.3 Sector FUnding

Thls paragraph gives a brlef dlscussmn on the fi nancmg potentlal of
the costs approxunated for materlahzatlon of the NWRMP as complled in

- previous para, 42,1, First of all, the recapltu]atlon of the pubhc sector costs for

each component is made as follows:

1996~ 2001~ | - 2206~ 2o11~ 2016~

(unit: 10% Naira)

| 2000 2005 2010 2015 200~ Total
1. Water Resources Monitoring ‘. o o o _ . _
' 027 025 .02 - 04 0.25 Coo124
2. Multipurpose Dams : L - cosls a!Eoéatedtdser?icec@mponean- '

3. Lrrigation and Drainage (excluding the cpsts for private schérﬂes)

_ 793 1262 1329 1564 1865 | 68,43

4. Watet Supply (FMWRRI} for ¢oordination) o DN R L
_ e (4082 2731 - 6163 - 7665 11646 - 32278
Totak (1. 10 3.) _ 820 L1307 1362 - 1688 189 . 6967

Total: (1.104) ' 4027 4038 - 9506 9253 13546 39245

Note: Atthe 1994 February price le\"e] withdu‘l any inflation factor,

As far as the FMWRRD budget is concerned it has been rather ina:

difficult situation by the JICA Team to grasp its current 31tuat10n because of

complex budgetary system Effort has been made to collect the ava:lable _'
mformatmn out of whlch the 1993 95 Rollmg Plan ‘as proposed by the

FMWRRD has been employed to grasp ' thc anmlal budget mcludmg the State
budgets concerned and external loans, although it should be kept in mmd that
actual dnsbursement would be less than the budget In order to estimate an

average annual budget durmg the NWRMP penod an assumptlon has been o

_made on the anhclpated annual growth rate of FGN budget at three percent
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_ Theé anticipated annual budget during the NWRMP period, thus, computed is
shown below in comparison with the average annual costs for the NWRMP,
while réference is made to a detailed computation on the anticipated average
annual budget in Chapter 2 of the Sector Report: :
E ' a : ) | : ' (unit: 10° Nalra)
NWRMP Anticipated Annual -

. Budget during NWRMP - A/B
Average Annual Costs Period '
. R | B _ “A- i
"+ 1. Water Resourées Monitoring. = B0 ' ' 360 0 02
2. Irrigation and Drainage ‘ .. 21312 2,653.0 1.0
3. Water Supply R P X S | 44,1670 3.1
C TPotal (14 2) ' 21422 2,689.0 1.1
Total: (1. +2.+3) . = 156534 6,856.0 2.3

‘It may bé seen that apart from the costs both for water resourdes
monitoring’ and 1rr1gahon ‘and drainage, a huge budget would be needed for the
water supply component to strengthen the nationwide service populatlon rate
of 31 percent at present to 80 percent in 2020. Under this situation, a
senmtw:ty testmg between various water supply targets and related capital
costs requu'ed for the water supply component has been conducted as is detailed
in Chapter 6 of the Sector Report.” When the budgetary arrangement during

‘the NWRMP period is kept at the present level without any extra expansion, it
may be understood that the followmg conditions for water supply would be
achleved at theend of 92020: : :

_ UrbanWaterSupply RuralWaterSupp]y .
G o : 7 Per Capita T .- PerCapita
ase Sgr-nce.  Pemandat - Service - Demandat
Population Rate  Intake Level - Population Rate Intake Level
y Sy {fed) (%) - (€ed)
1. : 70 129 0 0 4T
2. 60 o 164 30 47
“Present Condition 60 108 9 .40

NWRMP Target 80 216 80 . 80

o It, may be mentloned that as is observcd in para 1, 2, the present FGN

budgetary arrangement is m a critical snuauon ‘with the large stock of external
) .'debt in Splte of the huge reser\res of petroleum and natural gas, and the need for
‘f‘urther restramts on the FGN Spendmg in connection wnth the econoxmc reform
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program including the SAP as well as subsequent application of the ESAF and
“so forth will be continued in the foreseeable future. Taking into account this
clrcumstance, rather moderate outlook in the FGN 'budgetary situation
including the resource inflow could be expected beyond 2000, and this
: perspeétiyé has corresponded to the specific strategies of NWRMP as are
compiled in para. 3.1.2.

During the period of the Mastér Action Plan towards 2000, there may
be the scope for the great involvement of World Bank and ADB in assisting in
the financing of existing public irrigation schemes for completion if the Banks'
tests of vnablht.y is met through the feasibility studies. For the urban water
supply and sanitation, the overall responsnblhty should continue to be that of
the State Governments, and each State will have to reinstitute his budgetary
and development priorities including manpower training if significant progress
is to be inade in this component. In this respect, the FMWRRD would continue
to guarantee and coordinate the loans and grants on genume basns and also to
receive additional financiat support for the States from external agencies where
such financial requirements cannot be generated domestncally For the rural
~ water supply, the current cost sharing mechanisms would continue to be
adopted and strengthened to achieve the gfeat_target in the NWRMP. For
reference, the present trend indicates that 20 percent of the prograiﬁ can be
financed from external agencies, 35 percent by the FGN, 30 percent by States,
10 percent by LGs and 5 percent by the impact communities themselves.

4.3 NATIONAL WATER MASTER ACTION PLAN TOWARDS THE YEAR
2000

4,3,1 Scope of Work

(1} General Overview

The NWRMP Study towards 2020 after evaluating and assessing each'
of the 1dent1ﬁed water resources management and development Optlons as.

explamed previously has formulated a comprehenswe, Iong-term p]an which is

outlined by the timeframe- Speleic (phased) water resources management :

options mcludmg deveIOpment and conservation in line wi ith the gulde]mes and

criteria in various fields and best permits the well- balanced deveIOpment and
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sustainuble growth of the water resour"c'es in Nigeria \'-}iihiu the FGN’s
constraints for financial resourcé and their technieal and management
capabxhty for nnplementatlon and oM.

In ‘this sub Chapter the Natnonal Water Master Actlon Plan towards

2000, viz. durmg a five- -year period of 1696 to 2000 is worked out in more

1mplementable and operatlonal mode comprlsmg a series of the water resources

management pr01ects and programs w1th the most urgenl; pnonty within the

NWRMP framework. : Major components to be carried out durmg this perxod
include (1) the accomplishment of proper operatlon_s and management of

- existing and on-going water resources projects and facilities, and (2) the

preparation of water resources projects with an emphasis upon medium and

' smali size over the nine Priority Basms as speclally desngnated in para. 4.3.2 to

establish the solld foundatmn for successful lmplementatlon in addition to the
mstxtutlonal bmldmg t,o enforce the Water Resources Decree, No.101 of 1993,

In'y view of severe shortage of the tramed manpoWer in the FMWRRD

and other \water resources sector agenmes that may be a major constraint of

implementing the NWRMP in an appropriate manner, a Speczal proposal has
been incorporated mto the Master Action Plan on the aspect of institutional
development and’ manpovfer capaclty building through the introduction of a

- technical assistance by external agency(s) “National Water Resources
: Manpower Trammg Program” Thls program executmg body to be stationed at

the NWRI Kaduna bemg composed of some 156 expatriate experts for eight
different fields over a five-year perlod is intended to assist the FMWRRD,
NWRI, RBDAs and State Governments in training their i in- house Ianpowers

in order to achieve I;he aobve -mentioned objectives. Details of this program are
_ e_xp]a'ined_ in para. (3) of 3.5.3. :

- In aﬂdition to this pfograni:in gefxeral particular considerations have been

-made to ensure satlsfaetory operatlons of the projects and programs to be

mvolved m the National Water Master Action Plan. These include a series of

~the technieal assistance programs by external agencnes for ﬁve items with the
"":dlspabch of survey teams and a f‘inanmal assnstance program by external
. agencies for Dadin Kowa: hydro schere. - The former includes (1) Water
'iResources Management ngram m Upper Hﬁdejla (2) EIA Study and’
' Env:ronmental Monitormg Program and (3) Preparation of Modiumema]l

 Dams Package Program (one survey team for each of three Prio:r:ty Basms)



{2) Project an_d Pregrams to be Iﬁvblved_

Asnde from those of the waber supply sector that wﬂl be undertaken in
an extension line of existing sntuatlons durmg the penod by 2000 in line with

the strengthening of manpower and mstltut:ens under the proposed National

Water Resources Manpower Trammg Program the pro,]ects and programs
concerned with the water resources momtormg, water souree WOl‘kS and pubhe
1rngat10n schemes whlch should be directly managed by the FMWRRD in
collaboration with other agencies are summarlzed below

{a) Water Resources Monitorih_g Program

a1

Chmate and Surface Water

These programs toward 2000 enll be carned out at 23 BRCPs for

major river management 20 exlstmg large dams mth the
storage capaelty of more than 5 X 108 cu.m for proper reservoir
operahons and 20 SHAs with the prlorlty to be developed by

- proposed dams for eValuat:on of potentlal surfaee water

resounrces.

The mo'nitorin'g programs consist of the fol_lowfaé }tems: N

~ Installation of new gagmg c:tatlons to observe ramfall aﬁd
.. ¢vaporation and to measure water level at rivers and réservoirs,

including the reconstruction of existing deterlorated stat:ons '
~ and the replacement of staff gages to auto:uatle ones,

Provision of the momtormg equlpment such as vehlcles, bOats
current meters for dischargé measurement, ete. -

Topographical survey for river proﬁle and cross seetmns at eaeh

station,

~ Continuous 'm'dnitbring work for rainfall, e’vapor'atmn water

level, and periodical measurement of water dlscharge -water

- quality and sediment discharge. -

Preparation of an aecurate ratmg curve at each sl;atwn baSed on

frequent discharge measurement.

Processmg and storage: of the: momtored data as- well as

~ publication of the hydrologlcal annual reports at the Databank

Center, NWRL,
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-

Particuiar attention should be paid to the followings:

Transfer of the unportant river gages presently managed by the

' FIWD to the FMWRRD as BRCPs.

Inventory survey for existing stations, site selection for new

- stations and provision of observation equipment by the proposed

four Regional Water Admlmstration Offices under the

FMWRRD
' ."-Grouﬁ'divat_er
-'-Mo'nitorihg-a'nd-suweillance programs of the aquifers for

- - borehole .development will be launched at four local areas
~covering Maiduguri, mid-Lake Chad Basin, Sokoto and Lagos

which have probable problems such as lowering of water level,

R decreasmg of withdrawal amount andfor water qualily pollutlon
" due to overdrafting for water supply. In addition, the
‘ monitormg work for shallow groundwater to ensure the

o nnplementatlon of pnvate wrngation schemes by the FMANR-

State ADPs will cover the wetlands in the HAs-I and VL{I

. The number of momtormg wells pwposed for the above work is

- as foltows
‘ Depthof o Lake = = Sokoto- Lagos
. Monitoring Wells *- Chad Basin "~ Rinia Basin _~ Area Total
_ , 100~160m - 28 10 5 38
~ Shaltow Groundwater 10~ 1§m . .80 - . 40 . 120

o Momtormg work for aqunfers w:li be carried out by installing

'_automat!c water level meters whlle the work for shallow
Lo groqnglwgt‘e_r. by pg_r;o_chcal y.rater,l_evel_ measurement, and all of
2. the observation will be done by the Regional Water

Ll “Administration Offices concerned for analysis by the NWRL

411



(b) Water Sau‘rce Warks

Théasa include implementation of the BMR works _faf existing storages
and preparation of the proposed water resources developimeént projects with new
dams over niné Priorit,y Basins. ‘

b1 BMR Works for Existing Storages '

L ]

Formulation of Inte grated Water Management Programs

The integrated water. managemént programs will be
formulated over Upper Hade_pa and Upper Rima basins in
the North Region where many existing reservoirs are facing
the difficulty to carry out the proper reservoir operations.
The management programs will take the following

- components:

| - Installatlon of the gagmg Statlons at the river

upstream of the reservoir to observe the inflow, in the
reservmr to mamtor the water level and downstream

" fiver to measure the dnscharge released from the

reservoir,

Installation of the shallow groundwater monitoring
- wells over the downstréam wetlands lao monitor water
level fluctuation. S

Survey and review for the accurate data of exlstmg '

- reservoirs such as inflow, evaporatmn loss, reservoir
~dimensions, designed outflow, water allocated to the
downstream wetlands, ete. -

Alternative reservoir operations study based on the
above data taking into account the proper water
allocation for downstream service areas and wetlands

“rule,

- Reservoir Operations practlces in momtormg ‘the
" reservoir inflow and comrollmg the outflow from

¢ reservoir, based on the optimum reservoir operat:ons
- rule.

Simultaneous monitormg work at gaging stations

along the rivers for discharge to be released from the
reservoir in order to verify water convayance loss,
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Formulatmn of the integrated water management
programs for all existing dams including reservoir
‘operations rule, standard outflow criteria to
downstream service areas and wetlands, river
inanagement to convey the reservoir outflow properly
to the Wetlands, ete.

Réhﬁbilitat_ioh_ Works:

| Réhabilitation works for the existing dams will be
implemented by classifying the works into the ordinary and
“particular:

The ordinary works include the following items to be
: .xmplemented by the RBDAs on force account basis due to
'sm‘nple WOrkS° E

- ._Measut'e's a.fgailfast the small leakages through dam
foundation and outlet structures,
- Measures against the scouring in downstream of
- spillway and outlet structures.

- Expansion of the overflow weir type splllway w1th :
insufficient flood release capacity.

- Removal of the dense vegetation and treatment of the
L gully so far develOped on dam slope.

e OM road and famhty including equnpment
o _ These works will take the f0110w1ng prOCedures.

" Detailed inventory survey for each dam.
e Preparatmn of detailed design and construction plan.
| Part:cular rehabllltatlon will be required for the Goronyo

- _'dam with severe leakage problem through dam foundation
o and for the Bakolori dam for the power intake chamber
' 3‘,]together thh 1eakage problem. These rehabilitation works

willbe carefully surVeyed and studied by expatrxate expert
and then 1mplemented by domestic contractor.
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‘b2 Hydropower Development at Dadin Kowa Dam
8 ﬁeference:is’mﬁde_:to paréi.' (1) of326 N

b.3 Preparatory Work for MedmmlSmall Dams Packagé Programs
in Multipurpose Natute :

Reference ismade to para. (3) of 8.2.2 and 4.3.2.
{e) :'Irrigation and Drainage '
'This sector is composed of the following:

- BMR workers for current irrigation systems covering the service
area of 70 X 10% ha under public 1rrrgatlon schemes. _
- Development works for incomplete public irrigation schemes for
the area of 260 X 10%ha, . .
- Preparatory w’ork for proposed 1rr1gation pro_;ects under the water
‘storages covering nine Priorlty Basins.
Implementation of pnvate mngatlon schemes by the FMANR -
-State ADPs. :

‘¢.1 . BMR Works for Complete Public Schemes
' . Irrlgat:on Water Management Programs _
Proper irrigation water management programs will be
formulated to deliver the, 1mgatron water from. the water
“sources to the WUA units and to use it eﬂectwely on farm
level. The following water management procedures w1ll be
consolldated

- Water allocatlon and distmbution plan for each
~irrigation zone, bl()ck and unit will be prepared by the
- OM office one or two m(mths before 1rr1gatlon season in
* accordance wnth the croppmg pattern and 1rr1gatron'
schedule requested by the WUA :

_ Water distribution management along ¢anal system-
and at regulators and farm turnouis so as to dwert
water tomeet the 1rr1gatlon schedule. '
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Effectwe ~water use management such as control of
night storages and rotational lrngatlon on farm level.

+  Rehabilitation Works:
The rehabilitation works for the following will be completed
urgen'tly to supply in more stable mode the irrigation water
reqmred for the WUA-managed areas and increase their
agncultural productwnty

R .Canal syStems with narrow section, siltation,
, dtsordcred slope, broken turnouts, ete,

. - Defective and deteriorated pumping statlons

N "*-Impr0per on-farm works such as farm ditches and farm
roads.

~‘Development of Incomnplete Publi¢ Schemes

The following incomplete public schemes for the pofeniial
service area of 250 X 10% ha will be designed and construeted in

" order to expand the u‘ngable areas under the exastmg water
- sourees. :

e Sm'éﬂl and Medium-Seale Irrigation Projects:

~Irrigation canal systems and purping lacilities under small
and medium irrigation projects covering the potential area
of 150 X 10 ha have been parlially constructed, so that

““these will ‘be completed within a short period by

" strengthening the’ mipiéméntiﬁg céx'pability of RBDAs for

" “@esign and construct:on and of Stal;e ADPs for irrigated
3 'agnculture - ' :

KR 5Large—Sccale Irrigahon Projects:

5'Large irrigation projects covering 2 total potential area of
100X '10% ha' will require the i‘ull-scale feasibility study
~ prior to their implementation; These projects will be
o ‘completed beyond 2000 faking into ‘account rather long
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penod reered for feamblllty study, detailed demgn and
~ construction works

4.3.2 Priority Basins for Water Resources Devélopment
(1) General Overview

The NWRMP has identified 260 potential sites for medivm-sized dams
and 820 sites for small dams to be built along the tributaries throughout
Nigeria during the NWRMP period in line with the office work on the 1:50,000
FSN topographical maps along ivit,h short field visits to some potential sites;
therefore, subsequent pre-feasibility study for site identification and full-scale
feasibility study for preparation will be required for orderly implementation.
When executing a series of these procedures, a basinwide approach is a pre-
requisite to prepare an apprapriate medium and small dams package program
in order to verify well-balanced allocation of the water resourcesin a partlcular

- basin with the prmmty sub pro_;ect ratmg

~The first step to be taken for thls long -range |mplementatlon program

during the NWRMP period is to carry out a pilot study and preparauon of the
medium and small dams package pro_grams for some basins where the
fundamental technology for selection:and planning of potential sub-projects

should be developed as model. To select these model basins, the following

criteria have been provided:

- Potential water resources . . S ~: Highinamount
- Existing water resources development, ¢ Few in number
. Potential medium and small dams proposed : .More in number
Population density - . : ‘High
- = Percapita farmland _ ~: High
- TIrrigable area proposed ' + More in scope
- Increase of demand for watersupply i High rate at 2020/1991 '

- Surface water Withdrawai ratein2020.. . ; High
<. Convenience for the',manageﬁl:eﬁt by RBDA and
 the demonstration effect for other basins in
 similar nature from the locational pointof view
: Favorable
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- Accesstothesite . - -+ Basy
- 1:50,000 FSN Maps 't Available
- Basin areasiz'efor theStudy : Moderate

Fll‘St 17 basms were screened out, and w:th a principle of one basin per RBDA
the fo]lowmg nine mode! basms which are designated at “Priority Basins” have
been identified:

. e ’ . .
Pasia Area Pepnlatios  Sorface Watsr No.of -, Propessd Water Supply

Mo, SHA Basia HBDA : “‘[‘:i’;"‘:d Trrigalfe Arca Demagd in 2020
L Cuodsqrm 2020110% (10 eumy o (19 ewm
PL 110 Damaks ‘SokoloRisia 081 045 101 B VTR PO 1
.2 24 Gbske Upper Niger 161 135 Toes a4y 52
P 204 Awua . LowerNigst 215 145 101 29 50 us
P4 8 Kitaoge © UpperBensa . 945 s 14 7 18 T s
P53 4052te3 Lower Katsica'Ala' LowerBenta Cass . T 1es . 1280 31 19 1
e s Mama AnambiaImo T . 588 023 2 8 50
P.7 e.tmms UpperOgin  OgusOsdan . 7044 LTI 260 8 19 %0
“Ps 608 - Osse " BeoimOwéza 1378 460 120 2 . .9 8
PR3 T2 A ©oCress . 866 200 20 ¥ T n

“Itis scheduled that all of the studxes for nine Priority Basins will be
carried out by the FMWRRD durmg the National Water Master Action Plan
period by 2000 with the posatwe partimpatlon of SWAs for domestic water

_supply, the NEPA and State Rural E.lectnclty ‘Boards for mini- hydro, ‘the

Federal Department of Fisherics and State agencies cencerned for fisheries,
and others. In priueciple, all of these activities will be supperted under the
pmposed National Water Resources Manpower Training Program to be assisted

. by the external agencies; however, in view of the work ‘load under this
_Pregram, the study and preparatlon for three Priority Basins of P.3 (Awun),P4
'(Kalange) and P9 (Aya) which are most’ representatwe from the locahonal

point of view would be duly requested pOSSlbly to three ext,ernal agencies for
fnore elaboration; Iti 1s also recommended that in view of the past neglect in the

: 'enwronmental factOrs, a speclal technieal ass:stance program by an external
agency that is called é.t, “BIA Study and an:ronmental Momtormg Program
“for Dam Projects” as is outlined in para. (3) of 3.2. 2 is carrled 0ut o support the

preparatmn of medlum and small dams package programs

‘4.23
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