b

=z
=
<~

e

b

e A







'JAPAN’ INTERNATIONAL COOPERATION A’GENCY (NCA)
FEDERAL MINISTRY OF WATER RESOURCES

AND RURAL DEVELOPMENT
FEDERAL REPUBLIC OF NIGERIA

" THE STUDY ON THE NATIONAL WATER
'RESOURCES MASTER PLAN (NWRMP)

SUMMARY AND MAIN TEXT
| VOLUME ONE

RARY

II|||Iﬁ|l|||lll||||l|||||!!|l|lh|!|

631

MARCH 1995

sANYU_-CONsULTAm's INC.
SUMIKO CONSULTANTS CO.,LTD.



CURRENCY EQUIVALENTS

(a/o 15 February 1994)
US$L00 = N22 = Y110
¥100 =N20 = US$0.909

N1.00 =US$0045 = ¥5
¥ .. Japanesé Yen
Nirvoen .. Naira

HEHERE

—— e




PREFACE

~ In response to a request from the Governrteent of the Federal Republic
of Nigeria, the Governmentof J apan decided to conduct a study on The National
Water Resources Master Plan and entrusted the study to the Japan
International Cooperation Agency (JICA).

JICA sent to Nigeria a study team headed by Mr. Shigeru Ito, Sanyu
Consultants Inc., four times between April, 1992 and February, 1995.

fhe team held discussions with the officials concerned of the
‘Government of Nigeria, and conducted fi eld surveys at the study area. After the
team returned to Japan furlher studies were made and the present report was
prepared.

I hope that this report will contribute to the promotion of the project
and to the enhancement of friendly relations between our two countries,

I wish to express iy sincere appreciation to the officials concerned of
" the Government of the Federal Republic of Nigeria for their close caoperation
- extended to the team.

March, 1995

@w;g/ /D(\l. %ﬁ_

“Kimio Fujita
- President
Japan International Cooperation Agency
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THE STUDY ON THE NATIONAL WATER RESOURCES MASTER PLAN
Study Period: March 1992 to March 1995
~ ABSTRACT

1. Background

In Nigeria that is endowed with comparatively large reserves of the
'water resources, the nat:onwnde water resources development came into
existence in the 1970s in connection with the buoyant oil revenues and will be
more promoted to meet an increasing water demand in various sectors. The
Fedeial Ministry of _Watér Resources and Rural Development initiated in 1984
the preparation of a National Water Resources Master Pl_an with FAO
assistance, but a draft plan as submitted in 1985 did not compile all the issues
sectorally and comprehensively, and the FAO assistance could not stretch
further to address these issues for the lack of fund and others. Under this
situation, the Federal Government of Nigeria made an official request to the
Government of Japan for assistance in updating the original draft by
addressing its shortcomings and drawing up a complete Plan,

Rewew of the water resources development and management so far
- conducted indicates that the policy has been favored with the implemention of
large-scale development with little attentlon to the water operations
: throughout a river system and also with few coricern with the benefit acerual
from it; on the other, the Government concerned would be generally inactive in
preparauon of the water resources inventory and performance of the waler
admmnstratlon asa whole In addition, the recent stagnation in Government
; spendlng originated { from a sticcession of the large fiscal and external payment
imbalances combined with economic recession has caused the Government to
meet difficulty in . gwmg the pnorlty for effectwe and meaningful water
resources program. - : :
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2. Objectives

The objective of the Study is to formulate a National Water Resources
Master Plan which assures the optnmum water resources use and provides the
appropriate development scenarios on short (year 2000)_ and long (year 2020) -
term basis in meeting the predicted social - economic demand for regions over a
wide range of water activities including the quantitative and quahtatwe
assessment of water resources poténtials; the development and management of
potential projects for waler source works, irrigation and drainage, water supply
and sanitation, and other related components such as hydropower generation,
inland navigation and inland fisheriés; the integrated management of surface
and groundwater and rivers; the watershed management inclusive of gully
disaster control; the water-related environmental man agement‘ and the L €
appropriate water administyation. ' |

‘3. The Sfudy Area

The entire area of the Federal Republic of Nigeria which is
administratively composed of 30 States and the Federal Capital Territory has
been divided into eight Hydrological Areas and six Regions for the convenience
of presenting the items relevant to the Plan in terms of watershed'integri'ty and
waler actions being regional than local in scope. Current status of the water
resources development and associated water use as evaluated are summarlzed :
in the attached table “quor Indicatorsin the Plan R _ 8

4. The MasterPlan
4,1 Basic Strategices

Four strategies have been formulated puttmg the Plan targets on
short-and long-term basts, respectwely :

(1) Enforcement of the 199'3 Water R_esources Decrée:

The establishment of a series of the regulatiOns needed for proper N
enforcement of the provisions in this- Degree, and the orgamzat:onal o J 1



(2)

(3)

st__ren'gtheni'n g of related administration should be made as the Short-term

- target.

 Consolidation of the Hydrological Observation Network and Continuous
- Monitoring: ' '

'~ Consolidating the network of observing the surface and groundwater
behavmrs and related management system which has paid little attention
K should be (:omplebed as the Short-term target

- Proper. Operatmns and Management of Exlstmg Water Resources Projects
“and Fac:htles

To ove_rcome'a number of the problelﬁs identified, the Short-term target
has been provided for the preparation of reservoir water operations rules,

‘the organizational set-up of water users associations, the rehabilitation of

- defective and deteriorated facilities mainly due to the shortage of regular
- repair works, snd the strengthening of operation and maintenance

4)

- (5)

program for project works.
Completion of the Water Systems Downstream of Existing Reservoirs:

At present, there are many of the incomplete water use systems and

 facilities for irrigation and water supply downstream of the already

cdﬁst’i'uc'ted dams;! thereby, the effort to accelerate the development of
these water resources projects should be realized as the Short-term target.
In this oceasion, the items in the above para. (3) should be applied.

App'rbpriat;e Iniplementatim of New Water Resources Projects with the
Priority Given to Sma]l and Medivm Size:

" The Plan by 2020 has established a target area for an irrigated
-agrzculture of 1.5 X 10° ha and a target access rate to the safe water

Qupply at 80 percent of the predlcted population (186 X 10%),

" In addition to consolidating existing and on-going projects as mentioned
' above, the Plan calls for a drastie change from the large-scale oriented to -
"~ the dirkction to iraplement a series of the proposed small- and medium-

jscale multlpurpose water resources projects to meet the water demand _
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- anticipated in various sectors with a‘per'ticular emphasis upon the
effective programs of decentralization, privatisation and vsers
participation to facilitate the greater participation and deeper

- involvement of local people conicerned. - And, the priotity area should be
shifted to the Middle Zone for irrigation and the Southern Zone for water
supply bemg apart from the Northern Zone wheve mam thrust is moving
towards the promotion of more efficient water resources management
programs. The JICA Team stre;sses tha@. the experience and knowledge to
be accumulated from positive im'plenrentation of the proposed small and
medium ones for which the preparation should almost be completed by

2000 will be a great asset in ccsmplementmg future development of the
larger projects in more logical way. '

4.2 Scope of the Projects and Service Le'vels_ l_n,v'olved

In accordance with the Strategles as mentnoned above, the 'scope of the
projects and related service levels involved in the Plan by 2020 is sununarized
in the attached table “Majorlndlcato_rs in the Plan”, -

5. Financial Requirements for the P!an

~.'The costs requ:red for nnplementatlon of the Plan are. enumerated by
applying the price level of February 1994 taking into account the exclusion of
uncertain inflation factors, and those for the publlc sector. projects and
programs are shown dividing into each five-year period by 2000:

ayif -



(Unit: 10® Naira)
1996""?000 2001 ~20‘O5 2006"'2010 201 l~2015 20 16"-'2020' Total

1. Water Resources Monitoring = [ < - 270 P9850 : : ?30 240 . 250 1,240
2. Water Source Works - 800;"7.3_00. I9400 10500 ; 13,300 ; 41,700
Rebablhtatlonan-:llmpm\.ement ooosh0 s i -3 - S 600
' Propased Multipurpose Dams 200 1 7800 1 94007 % 10900 {13,300 T 41,100
3. Publiclrrigationand Drainage. : T80 i 1580 1 6450 i 7,690 i 8930 I 38430
Rehabilitationand Improvement | 7,680 § 3,100 i . 4 i - 11080
Proposed S 100 7 4480 1 6450 1 7,690 i 8930 i 27,650
4. Waler Supply P40,780 © 25610 i 59590 : 74260 i 113,540 : 313,780
- Rehabilitation T3400 0 5160 1 21,020 @ 10050 i 13,260 I 52,890
. Proposed : I 37,380 © 20450 i 35130 @ 49,050 @ 67,820 [ 209,830
. Reconstruction” E Ceb L -0 343000 15160 1 32460 1 51,050
5.'Daé-mKov.aHydroDe\elopment 600 : e - vt . 600
. undef NEPA e T i : : N
6. Gully Restoration Works
Total{l.+2,43) - C 18850 1181307 116080 [ 18830 | 22,480 i 8L30
Total (1. ~6)
Total L. i 53890 I 40,740 75,690 1 93,000 i 136020 399410

“The financial feasibility for the Plan which examines a comparison
" between the average annual costs required and the anticipated annual budgets
as caleulated based upon an annual real growth rate of three pereent to the
current budget inclusive of thé State budgets and external loans concerned,
reveals that apart from the sectors of water resources monitoring and irrigation
and drainage, a huge bﬁdget would be requiréd for the water supply component
to meet the Basic Human Needs If the budgetary arrangement during the
‘Plan perlod is kept at present leVel without any exira expansion, it may be
‘understood that the conditions for water supply in 2020 would be in a range of
‘the’ Serwce pOpulatlon rate of 60 to 70 percent for urban and 30 to 40 percent for
:'rural '

(Umt 10° Nalra}

Average Annual Anhcnpated Annual :
. Ch 5- Costs Required for Budgets Durlngthe AlB
| _ | theP]an . -A-. PlanPer:od_ “B-

1, Water Resourees Momtormg 0005 0038 02
12 Publlclmgahonand Drainage ‘ R < I i 2663 0 0 i LO
3. WaterSupply ... i 12,911 . 4167 - i 3d
;']‘ota!(l+2) T 2742 - i c2689 0 i 1
Total: (1. +2 TR i 15653 | 6856, | 23




6. Evaluation of the Plan

Tt may be judged that the projects and programs as inéo’rpm-aféd in the
Plan would be economically viable and envnronmentally sound when the
remedial meéasures are properly taken,

6.1 Project Economic Justification

The standard practice in terms of the economic rate of rét_.iiri_r_i (ERR) as
1s internationally applied has been employed by taking oﬁly the irrigated
farming benefits for the evaluation of the public irrigétion 'a'ﬁd"drainége'
projects, indicating the ERRs of around 10 percent for the Northera region, 10
to 14 percent for the Central and more than 14 percent for the Squthg'fﬁ._- -_Fbr -
the water supply sector, the least-cost approach has been taken resmtihg in the
water rates chargeable per eu.m for recovery of OM and replacement costs at 2
to 3 Naira for surface water and 2 to 4.5 Naira for groundwatér; it may be
considered that these rates would be in the acceptable range untll users could
attain a satlsfactory level of income to bear the water rate for a full cost
recovery.

6.2 Environmental Assessment

The significant environmental problems have been addressed on -
regional and ;iroje'ct basis including the drought and desertification; the
imbalance between water resources potent:al and use .due to 1mproper
deVelopment‘ the neglect of ty adltlonal water rlghts in wetlands, the i mcrease of
sediment, gully erosion disasters and urban flooding due to man-made
watershed disturbance; the frequent occurrence of water-related diseases; the
losses of fishery and wildlife resources; and so forth, The Plan calls for strict -
enforcement of the Environmental Impact Assessment (EIA) as an mtegral
part of the water resources project cycle in line with the preSentatwe of its
procedures and gundelmes as well as the urgent 1mplementatlon o!‘ a pmposed
program on the EIA study and environmental momtormg for typlcal emstmg
and proposed dams, :

_«'ix.‘
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Recommendations

Major rec’ommendations for appropriaté implementation of the Plan

* “ave given below while many suggestions and proposals are compiled in the
Report: |

1)

9

To achieve a unitary administration and proper coordination for the
“ enforcement of the 1993 Water Resources Decree, a-competent
" Department of Water Adininistration should be created as a cornerstone

of other operational Departments, the Ministry which is established in a
form of enlarging and amalgamatmg the functions of existing

'Department of Hydrology and Hydrogeology that are not directly related

to the public administration but to merely the technical oriented. It is
also suggested to'prdvide't‘ni:s Department with three Divisions such as (1)
Water Use Coordmatmn (2) Hydrology and Hydrogeology (for Federal
Administration) and (3) Environmental Management (for EIA and

- Watershed Management), and to strengthen the day-to-day regional
~ water administration to be incredsed in work load with the establishment
- of four Regional Water Administration Offices. On the other hand, the

technical responsibility of hydrology and hydrogeology should be

concentrated in the National Water Resources Institute while

strengthening the fuﬁction of a National Water Resources Databank
Centre and the budgetary arrangement to support the consolidation of

+ hydrological observation network and continuous monitoring.

It is recommended to confine the responsibility of 12 River Basin

SN _Develﬁ}i'meﬁt Authorities that are presently being directed to operate as

_profit making commercial ventures under the 1988 Privatisation and
g Commercmlizatlon Deéree into that for developing multipurpose waler
storages and conveymg the raw water for the purpose of various sectors
- with the amount and’ tlmmg needed by the downstream users at the

- r._"desagnated pmnts with appropnate cost arrangement, viz. the delivery

s pomt to Water Users Associatnon for irrigation and to State Water Agency

for water supply ‘Tni this réspeet, the cost allocation of multipurpose
- facilitiés should be putinto pracuce. Tn addition, in view of the technical
- :weakness in: the State-run water resources projects, all of the water
o -resdurces development even for small-scaled in the Plan should be



3)

4)

operated by the Authorities until such time as the engineering capablltty
of the States is substantially upgraded.

With the strict review that the continued decline in the performance of
irrigated agriculture and the inadequacy of water supply systems have
brought the current top-down approach under great scrutiny, it should be
undersbood that the promotion of decentrallzatlon pnvatlsatlon and users
participation including the mobilization of social impact by woren power
in the water resources service area and the upgrading of users’ water use
technology and related efficiency be a key in achieving successful
construction and sustainable management of the water resources pro_;ect
therefore, it should be a pre-requisite to have the water users organize a
functional water users association and request a project implementation
to the Mmlstry in legal mode prior to the project formulation as well as
participate in construction and subsequent management of the project
through the Government’s positive technical assistance and proper
parlicipatory arrangement, In addition, the institutional arrangement
needs to be de\}eloped which would encourége the water-related Federal
and State agencies to coordinate and establish mutually agréed upon
priorities and policies for investment, regulation and. alloca_tiﬁn,
especially for the management of river basins in term of water quality,
human health and environmehtai consegueénces., '

It is stressed that severe shortage of the trained manpower in
quantitative and qualitative term within the Water Resources Sector may
be a major constraint of implementing the Plan m a fea31b1e manner, The
Plan has also identified that the transfer and development. of appropriate
water resources and enwrmm«.ntal technologies are-a long and
painstaking venture by the Ministry which calls for a national water -

resources manpower training program by the external experts to ass_lst.-
the National Water Resources Institute in strengthening its manpower
training scheme with “Action- -Learning” or “Action - Research” approach

in all technical and waber admlmstratwe fields.. Addntnonal leadmg issue
is that the primary one is incentives, motwation,_.dedlcatwn and
accountability for all staff, but particularly for ‘middle-class officials

~whose performance has the most decisive impact on institutional
-efficiency, while the senior managers need the innovatlon of their mind

and conscmusness

= xi -




5)

. 6)

Whlle there are more needs of the pro;ects and programs to be assisted by

7 mtematlonal orgamzatmns or bilateral agencles where the study and
'.preparatlon should be carned out upon setting clear guidelines in line
© with the mternatlonally recognized standard, it is highly recommended
' ".j'gthat the top priority be given to prompt 1mplementatmn of a feasibility |
B study_on the prOposed Comprehenswe Rivér Basin Management Program

in a particular basin with existing water resources development facilities
as a pil_ot model for future demonstration and application to other basins,
The Program intends to work out a realizable scenario on income

- generation and its sﬁstaihable development for the rural people’s benefits
' through the establishinent of a solid foundation for water resources

development and management and also the improvement of financial
accountablhty and relevant extension services of autonomous utilities.
concemed through bunldmg the proper program management system

It is advxsed that a'supplemental survey of the National Water ReSourceé
Inventory which was presented during the course of the JICA Study

“should be promptly carried out upon overcoming the mherent.
* defectiveness on database and mventory preparatlon in each Government -

agency, and also all of the database should be adequately. incorporated
into the Natmnal Water Resources Databank Centre. Moreover, the JICA

- Team suggests that the work to revise and upgrade the National Water

Resources Master Plan as presented herewith shall be carried out every
five year durmg its 1mplementmg period,

- -xhi-



MAJOR INDICATORS IN NATIONAL WATER RESOURCES MASTER PLAN

NE

8K

Region NW CW. CE - SW Y
Hydrological Area HA-L | HAM | HASDL HAS-T/V| favi® HAs- VI Total
1. Area(10*sq.km) 1316 1880) 1581] 2319 w005 1137 923.8
2. Populatior (10%) : B S R
S1991 03| 68| 05| 97| e23] iss 88.5
- 2020 17.0 282 253 244 493 41.8 186.0
- Growth Rate (%p a.). 1.74 ‘1.80 3.08 °3.23 121 211 '2.59
3. Potential Water Resources _
3.1 Surface Water - . S : ; o . L
- Annual Yield (10° cu.m) 224| 82| -326| - 830 . 354 . s57| 2673
- Specific Yield (mmp.a.) S 38f 44 206 245 - 352 674 178
3.2 Groundwater kN ' ' _ I I o
- Annual Yield (10° cu.m) 43 56]. 82 11.4 9.0 - 134 519
- Specific Yield (mmp.a.) 33 30 52 49 132 118 56
4. Existing Development . IR '
4.1 Water Storages : ‘ o : o
- No.of Dams _ 200 23 32 -35] . - 82 18 160
- Active Capacity (10° éu.m) 13,269] 5951 7,980| 2,413  1.053 21 30,688
4.2 Irrigation and Drainage - e . i L . _
- Publie: Service area (10 ha) 8 21 12 12 3 '8 70
- Private: Service Area (107 ha) 35 98 10 31 0 4 150
4.3 Public Water Supply (Per capita demand: 108 led for Urban and 40 led for Rural) _
- Urban: Sefvice Popu]atlon (%) 67 58 a2 44 . 45 - 35 50
- Rural: Servi¢e Population (%) 10 9t 10 9 10 6 9
4.4 Water Use Rate S o : o
"Surface Water (%) 21| 146 11 0.3 08| 02 1.0
- Groundwater (%) . e5] 11l ozl 0.1 0.9 T 0b 0.5
5. Propesed Developmentin the NWRMP o ' : . . : .
5.1 Water Storages Newly Proposed ' : S o o >
-~ No. of Multipurpose Dams 64 20 304 362 141 0 193] 1,084
- Active Capacity (16° cu.m) 950 100 4,090 4,690  1,410] '1,720 '12,960
5.2 Irrigation ang Drainage in 2020 o - o L
- Public: Service Area (10° ha) 120] 95| - 305 3’05 "115 180 1,120
- Private: Service Area (10° ha) ™1 1903 .. 40 20| 380
5.3 Public Waler Supply in 2020 (Per capila demand: 216 led for Urban and 80 léd for Rural}
- Service Population ~—— 80% for both of Urban and Rural ~————f» . .
- No. of Boreholes (10°) 36.96| 59.23| 3843 4968| 4470 57.80 1286.80
Existing - 416 523 303 288 3.10 -3.00 21.40
Additional 328 | 540 | 354 | 468 | 416 | 548 265 4
5.4 Water Use Rate in 2020 o -
- Burface Water (%) 9.1 3586 ‘13.5 6.5 88 3.3 ’?.6
- Groundwaler (%) 78 11.1 45 37 10.8 8.9 15
5.5 Capital Cosls Required (10 Naira) at ' S
1994 Price Level . _ K
- Water Resources Monitoring 154 183 187 214 S 2241 213 1,240
- Water Storage 3,000 470 | 11,950] 14,650 5,320 - 6,310] 41,700
BMR so0| 170  sol s0| - 20 10] . 600
Proposed Multipurpose Dams 2,700 300 11,9001 14,600 5300) © 6,300 41,100
- Irrigation and Drainage 4,734 4 122 1‘2 0131 12, 127 4,‘499 ~8,735] ¢ 46 230
Public BMR 48 162 72 -2 18 48 420}
Public Proposed 3,802| 2,738| 10,043 | 9 923 3,922 - 17,682| 38,010
Private Proposed 884 1,222 1,89_8 2,182 - 559 1,105 ‘17,800
- Public Water Slnpply 25,940 '45,360 39,600 46,740 100,920 6,130 313 730
BMR 62301 8440 70801 5970| 165901 9,580] - 52,890
Proposed 15,800 27,180 26,870 25 020 71,4001 43,560 209 830
Reconstruction 49101 9740(- 5,740] 5,750 12,830 11,890

- it -
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REGIONAL DIVISIONS

‘For the convenience of preSe‘nt'ing the items relevant to the NWRMP to
ensure that the watershed integrity is properly maintained and strengthened
and the water resources are adequately managed with a concept that these
: actions shuuld be reglonal rather than local in scope, Nigeria has been divided

into six Regions taking into account the principal geographical features and
~climatic-agroecological regions: '

No. .- Region - Hydrological Area (11A) - States
1. North-West HA-I ~ {Niger-North) Kebbi, Sokoto, Katsina (3)
North-East  HA-VIH (Lake Chad) Kano, Jigawa, Yobe, Borno, Buchi
_ : o B
3.. Central West HA-IL - (Niger—Cen_tral)_ Niger, Kwara, Kaduna, Kogi,
| | | ) Abuja ECT (5)
4 Céntrél East }lAs Ill & v (Uppcr Benue & Adamawa, Taraba, Plateau, Benue
o o ' Lower Benue. ~ (4) '
b, . South-West HA-\’I : (Westem thtora'f) Oyo, Ogun, Oshun, Lagos, Ondoe,
Edo, Delta (7)

_ 6. South-East - HAs vV & Vil (nger Seulh& Anambra, Imo Rivers, Enugu,
- Eastern L:tloral) Abia, Akwa Ybom, Cross River {7)

. Sin¢e the boundary of each Ré,gioﬁ does not always coincide with those
“of the Staws meluded ‘the areas mcluded in HA-wise and States-wise are
~compared: ' ' '

Area - Hydrological Area (HA) Areaof the States Included

Noe. Region  — ‘
: - {sq.km) * {sq.km) {sq.km) (%)
1. North-West ~131.6  '(142) HAJI 1316 1293 (14.0)
2. North-Rast . 1880  (20.3) HA-Viit 1880 933.5 (26.3)
3. Central West 1581  (17.0  HA-I 1581 1872 {20.3)
4. CentralEast 2319 © (25.1)  HAE 158.9 i81.4 (19.6)
: ' HAV 73.0
5. South-West - 1005  (10.9) HA-VI 100.5 116.0 (12.4)
6. South-East ~ 1137  (12.4)  HA-V 53.9 M4 (84
’ CHA-VI 59.8 : -
‘Total - 923.8  (100.0) 923.8 923.8 {100.0)

~xiv-



Six Regions as demarcated above has the géné}*él félatibﬁéiiiﬁﬁth
- other presentations as applied in various publications:

NWRMP Region Agro- F‘éologié:ai Zone ClimateZone
North-West Northern Grain Zone Sudan Savanna

‘North-East A

Central West . Mixed Root Crop and Grain Zone  Guinea Savanﬁa

Central East AT
Sduth-West " Southeérn Tree ahd ReolZone - Rain Fofeét

South-East o - (Z-HD

It may be noted that aside from the above-designated regional
divisions, the terms of “Northern Zone”, “Middle Zone” and “Southern Zone”
are employed in this Report with respect to major strategxes on the water
resources management and development as examined n the NWRMP, and then-
boundaries do not coincide with those of regional divisions. For mstance, the
main strategy for the North Region is to strengthen the water resources _
management for existing water storages, but some of the sub-Hydrological
Areas in its southern part are directed with the stfatégy on pbsitive
development of medium and small-sized water resources projects. In the
Middle Zone, the water resources devel:)pmentm the NWRMP will be promoted
with major emphasis upon public irrigation with supplemental role in public
water supply, whlle thatin the Southern Zone is vice versa, o

'.;x_v-






NATIONAL WATER RESOURCES MASTER PLAN
(TARGET YEAR : 2020)
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* GENERAL TARGET

O

Water resources management

2. Middle zone :

Mediva/small-scale waler resowrces development

1. Northern Zene :

for irrigalion and water supply

- 3. Southern Zone :

Medium/small-scale waler resources development
for water supply and irrigation

PRIORITY BASINS FOR WATER RESOURCES DEVELOPMENT

Danzaki (SHA 110): Sokote-Rima RBDA

Gbako (SHA 214): Upper Niger RBDA

Awun (SHA 204): Lower Niger RBDA

Kilange (SHA 301): Upper Benue RBDA
Katsina-A1a (SSHA 4052 to 3): Lower Beaue RBDA
Mame (SHA 504): Anambra-fmo RBDY

Upper Ogun (SSHA 6022 to 3): Ogun-Oshun RBDA
Osse (SHA 608): Eenin-Owena REDA

Aya (SHA 702): Cross RBDA

CECEEEEEE
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AREAS FOR SPECIAL ATIENT{ON

1. Water Management under Existing Reservoirs

2. Groundwaler Monitoring and Surveiilance Programs
by 2000 : G.P

3. Severe Gully Erosion Disaster :

GENERAL LEGEND

Internalional Boundary —e.ee—mm.me
State Capital .

Major River —
HA-Boundary  eeemmcee.

Existing Major Dam
- for Irrigation General #

1. Znbe 5. Ikere Gorge

2. Bakolori 6. Oyan

3. Goronyo 7. Tiga

4. Kiri 8. Challawa GCorge
- For Power Specific ]

P1, Kainji £3. Shirore

P2, Jebba P4. Dadin Kowa
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COMPOSITION OF THE REPORT

The Final Report on the Study on the National Water Resources Master Plan
(NWRMP) for the Federal Ministry of Water Resources and Rural Development in the Federal
Republic of Nigeria comprises the following volumes:

& VolumeOne : SUMMARY AND MAIN TEXT
¢ VolumeTwo : SECTOR REPORT

This ¢ontains 12 Chapters, each of which has been presented in an independent
manner for the sub-sector designated _cc‘)m]iiling all the requirements concerned,
while major findings and recommendation of each sub-sector along with inter-sub-

secloral relations and basin-wide considerations are summarized in Volume 1:

CHAPTER .

1. NWRIS and SIA |
CIIAPTER . 2. Socio-Economy and Land Use
CHAPTER 3. Water Resources and Management | Part1
CHAPPER 4. Water Source Works '
CHAPTER 5. Irrigation and Drainage
CHAPTER 6. Water Supply and Sanitation ___|
CHAPTER - 7. Gully Erosion and Flood Contrel |
CHAPTER 8. Hydropower Generation
CHAPTER 9. Inland Navigation ' " Part2
CHAPTER 10. Inland Fisheries |
CHAPTER 11. Environmental Management

CHAPTER 12. Institution and Legislationl

¢ VolumeThree : WATER RESOURCES INVENTORY SURVEY
¢ VolumeFour : WATER RESOURCES DATABASE MAPS
¢ VolumeFive : SATELLITE IMAGE ANALYSIS

~ This is Volume One: SUMMARY AND MAIN TEXT

_ it may be noted that alt the findings and recommendation contained in this Report are
‘those made by the Study Team with the members of Sanyu Consultants Ine. and Sumiko

Consultants Co., Ltd. and do not imply any authorization by the Japan International
* Cooperation Ageney or the Government of Japan.
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" EXECUTIVE SUMMARY

(i1ca- Ass:seedswdy) | |
: Pursuant lo the Scépe of Wbrk and the Minutes of Mectings as agreed upon
' 'behueen lhe represenfalwes of the Gwem ment of Nigeria and the Leader of the Preparatory
_ Study Team of lhe Japan Im‘ernmmnal Cooperation Agency (JICA} in Noverber 1991, the
" Study on the Nat_loncri_l‘u’aler Resotirces Master Plan (. N WRMP) has been implemented by a
- Study Team féh‘tpﬂ§éd of Saniyu Consultants Inc. and Sumiko Consultants Co., Ltd. since
: March 1992 mcludmg the 12-month f' eld work. This is @ Final Report in draft presented
' aﬂer COn'lplelwn ofa H the work reqmred :

_ {Pofenha! Water Resourtes)
The Federal Republié of therta is located in West Africa with a tolal land area

- 0f 923,800 5q. km, bemg enhrely in the {répics where its elimate is semi- -arid in the North

gradlmlly bemmmg humid i in the South. Annual rainfall varies from over 4 000 mm in the

South- East to belotw 250 mm in the exireme North-East and is subject to significant
: temporal varmt:on The proIOnged drought as a/‘ﬂtcted the North since the 1970s have been

"reCOgmzed across widik of the Sakel. This is also highly seasonal with the wet season of
' July to September in the North !eng!henmg to April to November further South. Potential
waler resaurcas haue been eslimated fakmg info account the ramfalt' forihe 1 9803 in view of
“the effect of Sahelian drought, viz. surface waler at 267.3 X 10° cu.m or 178 mm and
: 'groundwateratﬁ 9 X 18P ctm or56mm

: (Past Trend in water Resources De ve!opment)
The msﬂlu!tons whzch are respons:ble for wafer resources devel(tpment in
- Nigeria are rela!wely yort ng The Federal Ministry of Water Resources, the Federal River
' Basm Deuelapment Authom:es {RBDAs) antd the National Water Resources Institule
(NWRI) whlch are the prmmpal agencies respornsuble for nationwide water resources
- deuelopment came mla exislence in the 1970s when the Federal Government of Nigeria
' ‘(FGN) adopted the poltcy of "Qreeri Revolution” in order to address the problem of food
securuy, _ hence, desptte the broad and wide- r‘anged terms of reference and mandated roles
~ of t these msl;fu{lons, the pnmary focus has been on large- scale water resources exploitation
. faﬂhtated by the oil boom for fooa‘ producuon and, fo a lesser extent pubhc or communily
: watef supply Actua! slalus mdrcates that the but!dmg of irrigation systems under large
-"'dams mos!!y in dry Norlh hotvever, has proceeded more slowly mainly due to serious
s!wrtages of skilled and expenenced managers and staff and part!y to the downlturn in oil
- prices in 1982 and subsec}uent years of fi nanc:al stringency. On the other haud despite the
i ' parhc:pation m the IDWSSD. by 1990, the water supply situation appears lo be
e fdeteriorahng, and thena is gfaa’uat!y becommg one of the counmes at its lowest level in
- the wcnrld i

B (J!CA Ass.'steduwms andsiA)

The JICA Study was’ lnilfaled w:th the una’ermkmg of P Nammal Wafer
Resources Inven!ory Survey {N WRIS) t colléct lhe informauon and data available for

T



- present waler use and needs for water resources devefopmenl and management and a-
Satellite Image Amfjalo (SIA) to support proper. understandmg of the nation’s water and
land resources and facilitate broad interpretation of their present srluatton “Aside from the
STA that was the first auempt for nationwide coverage afa sca!e of 1:500, 000 ﬂ;e NWRIS
implementation has brought about sermus sefbacks mili ltatmg agamst a pro_ver assessment
planning and development of the water resources. Although {here isins ufﬁczent foundauon
{0 prepare l‘he baseline dala, the NWRIS and subsequent modlfca!ions have provided an
excellent reservoir of the avallab(e knowledge on all matters related to water resources
development and management It is recommended thet the FMWRRD shbuld consol!date
the gains of NWRIS by continuous upda!mg of the data and fi filling of gaps when daia
become available and also should coordinale all of the dal‘a collection activities and

supervize the aclivities of other implementing agencies by prowdmg rkem with the
guidelines and standards to be adopted.

(The Problems: Constraints and Potentials)
5.1 - Water Resources Moniforing -

In general the rain and evapbratmn gages are msufﬁc:ent in quam’;ly and
quality terms, and their management for observalwn and data’ proc‘essmg is m rather.
unfavorable situalion. There is the current existence of 357 surface waler gages, many of
which are difficult for operations due 1o ihe breakage of equipment, river channel variations
and lack of budget, and none of which is equipped with observation of water quality and
sediment transport. Some 23,000 boreholes have been promded thmuglwut the countryx :
with less atlention to the groundwater qualily, and there i ¢s no problem of the groundwater
balance except for the local areas of Mmdugu_n, Sokoto, Middle HA-VIH and Lagos.

5.2 - Water Source Works -

. The number of dams so far completed or under conslrucﬁou has reached 160
with a total effective capacity of 36.7 X 10° ew.m including Kamjl Jebba and Shlroro by
NEPA, while there are many large dams for irrigation and water supply in the North
region since the onsel of Saheltan drought. Excepl for hydrepower, the current waler use at
existing storages is quile low at 10 to 20 percent because of slow progress'in downsiream
facilities and the lack of reservoir operations rule, while the evaporation fr()m storages in

the North region amotnis to 20 10 30 percent of their capacuy Many of existing a'a ms have -
safely problems, and many ofsmal‘llmedmm dams are facing the dtffca!lies due'to the Iack :
of technical data, equipment, access road, skclled manpower, elc. for OM. '

5.3 - ligation andDraInage - .
The general consensus is that the food and nu!rmon msecur:ly isa ser:ous and o

growing problem in Ni igeria, and an emphasis is bemg p!aced On irvigation deuec'opmetzt for
growth in farm production. There are tiws modes: (1) publi¢ schemes under FM WRRD .
RBDAs and State Ministries, and (2) private schemes for farmer- owned and -operaled:
“irrigation in wetlands under FMANR-State ADPs. To date the upstream storage' _
construction of the public schemes has comp!efed for lrrzgable aréa of 320 X 10° hii while .
the dotonstream construction to on-farm tevel has réached 70 % 10° ha; on the other kand,

the private program has been ia‘enuf ed by the FQGN as a key source of agr.’cu!(ural growth e :



with a positive support of the World Bank and already achieved irrigation practice for over
150 X 10 ha. Many problems facing existing public schemes have been demonstrated -

along with a number of technical, fnancidl institutional, and human resource weakness,
with particular altention paid to the land tenure strategy, WUA’s activity and coordination
with the State ADPs fof agrtcul tiural exlfension service.

Water Supply and Sanitation -
‘ The current siluation éxamined indicaies that the service population rate of
' publ:c water supply is 50 pen:'ent for urban and 9 percent for rural. Virtually, inadeqicate
water supply remdins as one of the major preblems in urban centres, in fact, the supply of
improved water can be satd to be ddequate in nane of them. Despite a number of boreholes
_already sunk, many of the rural comimunilies served have not derived the maximum
" benefi ts because of madequal‘e sapply, technical problems and peoples’ ignorance. Poor
water sipply coverage is closely linked to improper largeling of the resources in planning,
‘ :nadequacy of skilled labor management and optimization; insufficient billing and

o collecnon of water revenue and inadequate monitoring and evaluation of the performance.

On snmtalmn there is no clear-éut pohcy which has alwa)s been regarded as household

“affair, aud the domestic water waste disposal practice is unregulated and underdeue!oped
in riost areas of Nigeria resulting in gradual confamination of both surface and

groundwater quality. It ma_y be neted that Nigeria has no national water quality
mna’ards :

'5. 5 - 'Waté{s‘héd'l River Management and Gully Erosion Disaster -

" As with most problems involving the ‘environniental degradation, different
_mamfestauons of related deterioration are nol distinct bul inter-related resulting from
- comnion ¢auses. Several categories of severe walershed management problems in Nigeria
' fali into this pa!!em these mciude soil degradation, deforestation, soil eresion, wildlife

arid fi sheries losses und local ﬂooa'mg The main Federcl institutions concerned with the
: watershed sanagement program are the FMANR and FEPA, while prior to promulgation
: of the 1993 Wa(er Resotirces Decree, there was no single agensy who is responsible for an
: mtegraied river. management on use and censervation of the waler resources and river

) :'sgstems As for the gully erosion that ls the most fnghl{ul type of soil erosion, the most
‘ :cataslrophie gutlymgs which can start off suddenly in a rainy night with subsequent rapid

expansmn can be seen in the South-East region partwu(arly in the States of Anambra and
: nugu it may be defi ined that the gullymg is largely man-made in view of poor sense of
~ these problems by focal people road constriction without careful attention to the pmms:on
"-"ofdrams and ill desagned channelization of heavy Funoff in built-up areas. Anti- erosion

c measures luwe béen laken up from public education campaign to legislative provisions;

"however, the present sttuanon “has not. yet gone out of hand. There are many technical
'problems in gully control works mamly mdade by RBDAs including inadequate
rdns:der&imn of geo!ogy, h)dro!ogy and hydraulics in engineering, insufficient budget
: allomnon lack of post-eontrolmmtmunce for drainage system and so forth,
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5.6 - Other Water-Related Components -

561 Hydrdpower Generation: . -

A total aggregate of the present capacitly ms(alled al power piants under NEPA is 6, OOO
MW (1,900 of hydro and 4,100 of thermal) with the nauonwade poiver grld system bemg
apart from those of NESCO, SREBs and the privale companies and mdw:dua!s ‘Out of the
© 6,000 MW capacily, barely 2,500 MW would be available because of major ‘breakdowns in
plant machiviery and equipment, and most of the dlslrtbuuon networﬁ's are ‘sverloaded
resulting in frequent breakdowns and ottfages. Out of three major hydro plants under .
- NEPA, 1,490 M Wi is [unct fonal, and the Kainji and Jebba on the Niger River are suffermg
the decrease of reservoir inflow due fo effe('t of the Sahehan drotight and ant licipa ted use of
the Niger waler by upst.ream tountries under NBC, as well as the lnvaswn ‘of water
hjacmth '

-5.6.2 inland Naviganon :
The FIWD established in 1956 had in the past provlded the main communication routes
-and access from coast to hinterland in accounting for over 30 percent of the product
fransport; however, the civil war caused e complete c¢hange in river lraff‘ ie by more cost-
effective road transport from exrs!mg ports at Lagos, Port Harcourt and Calabar ‘In the
meantime, the flotw patterns and conditions along the rivers of Niger and Benue have
recently been deterwraled with more eroded sediments from watersheds and flow reduction
' by ups{ream w:thdrawa! To improve these adverse conditions, stgmf cant mod!f cat:on by
capital and maintenance dredgings is reqmred by FIWWD; hiowever, the lack of fuind fo meel
the huge cost and of technical capability to cope with these difficult works has hampered the
improvement. ¥From the historical point of view, the FGN has éntrusted the FI WD with the
responsibility of conserva ncy for major rivers includi ng the mamtenance and zmprouemem
- of river channels and the hydrological wionitoring. With promulgatmn of the Water
Resources Decree, it is recommended that a conmderable part ofthe FIWD responstb!hﬂes
be transferred to the FMWRRD together with pr()per adjuslment on conl‘radlclton belween
the 1988 Navigable Waterways Decree

5.6.3 Inland Fisheries! o B . o
Current level of per capila annual fish consumption is around 4 kg that is lower than the
Africa’s average of 9 kg and the minimum requirement of 11.6 kgas recomménded by FAQ,
while there is an increasing contribution from import and the domesnc productron has
proportionately decreased. Nigeria is generally endowed with very !arge bodies of the
natural water in wetlands, rivers and lakes. In the effort towards the waler resources
development, little or no attention has been paid to the important !wmg aqua!tc resourCes
To date, many of the large and médium rivers have been dammed up wuhout regard to sich
resources both up and downs!ream viz, there is tio f sh Iadders at exlstmg hydraullc
stractures across the rivers, and there has béen no pre- xmpOHndment study o protect the .

ecology of a newly inundated reservoir bormm n has been indicated by various ana!yses s

that the desire for self-sufficiency in fish produermn may only be realized thfough
development of the at}uacu!ture in close tie- th twith the water resourées devea’épment '
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5.7 - Regional Constraints and Problems -

7.1 ~Waler Use Rate at present:

Important factors on wa't:er' ise and balaneé for each of surface and groundwater resourées

are summarized at regional level: ' '
3 . _ _ (Unit: 10°¢um) .

NW NE  CW O CE sw SE Total

HAL . pAvin HAL HA-I![{IV _ HA-V1 HA-VAVIl orAverage

. Surface Water -

(1) Potential 2240 820 8260 8300 3540 - 8570  247.30
@) WaterUss - - 047 120 - 036 021 0.28 0.9 27
" publickrigation . 008 026 -0 015 004 ot 018
Private hrrigation . o3z 088 - 00T 0.02 0 0.02 1.31
pobliewaterSopply - 0.07 0.06 915 004 . 024 0.06 062 ..
'3) WaterUseRate(®x@¥1) ' 24 146 1.1 03 038 02 e
‘2. Groﬂn&ﬂéﬁi . : . : _
(1) Potentisl - . 43¢ 5B 818 1138 902 . 1343 51.93
@) WalerUse .~ 002 006 002 001 008 007 0.26
. publieWaterSupply 002 (006 002 . 001 008 0.07 0.26
U (3). Water UseRate(®): @) . 05~ 11° 02 ol 09 0.5 05

"It has been unc'le_rsf_ood"ﬂm{ there would b,e'!he';ﬁ_osl severe problems on water resources

_ mdriage:mént over the Lake Chad b_c‘z's'.in (North-East region or HA-VII) where advanced
water res’burcgs' ﬁndgffakings' hdu.e" taken place in Nigeria; thus, the most careful and
- judicious i‘onsi_c'!erafian'é have been given fo this problem basin. '

'5.7.2 Lake Chad Basin (HA-ViIL): :
" This Basin extends over Sahel and Sudan Savannah zones discharging into a fresh water
" Lake Chad where there are s_'évéte‘hydrologfcat problems such as downward trend of basin
e rqifﬁfall' and Lake d?yirig_._-'up. The éonstruction of large storages at Tiga and Challawa
" Gorge has ‘feslfictéd the extent of fléoding and groundwater recharge for vast Hudejin-Yobe
a wellqﬁds; for which the I'UCN_-ft}:—r't'c'fed Hadzjia-Ngura Wetland Conservation Project is

" taking a éen'tral-i"o'te"in é:’:couiagfhg '_the open debate on the present and fulure waler
fm_éndg'ement essues that are critical to the effective conservation of _e)_t‘isting biodiversily.
The basin study has pointéd out seberal issues on consirainis and potentials including (1)
' defeclsm 'wd'tér_Eésohk@ék‘déuélc')pnien! i n_u:ppe'r H_ddejfa basin, (2) freezing of the proposed

Kafm _Z_dk_i"d.c;m; (3) careful considerations on funclions of the Hadejla-Yobe wetlands, (4)
_problems iﬁ:ﬂf&idu&ﬁff waler supply, ﬁh=&'(5)'¢drémunicdii0n prablems belween lwo
RBDAs; I{ is expecled that tﬁe‘ findings to ¢ obtained through current implementation of
- "'thé Master Plan for dé‘bétbpr}iéﬁt and environmentatly sound management of the natural

- resotirces of the Llak_e'_Chad conventionial basin as presented by LCBC in June 1992 would
- strengthen this NWRMP. S |

5.8 < Enviconmental Aspects - . |
St The niost éomplex and overriding causes of serlous environmental degradation

.. Thyoughout the country iwould be poor managemet and the lack of information on quantity

. and guality of the resou ;
““of resources. As a matter of fact, many water résources de'vg!opme'nt aclivities reflect the

rées, resulting in unsound decisions regarding the tise and renewal -
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tenet that “one action causes many {ypes of probfems in the enmronmental resourees sector.
The environmenial problems in water resources sector. The environmental problems in
water resources seclor inclide (1} drought and desemf calion, (2) reduced flow avm!abthty
in downstream area of rivers, {3) watershed management, (4) waler pollution, wdter
hyacinth and eutrophication, (5) waler rdated diseases, (6) sacio-economié impacts, ‘and
(7) lack of EIA for waler- related pro;ecfs The expenence oblamed !hrougk JICA NWRIS
indicates that litlle specific information are available, and the primary reasons for H'ns_
include (1) no priority for monitoring and coﬂechon on this type of mformalton (2) few
coordinated dala collection program in several FGN Departnients deaimg wn‘h wafer-
related problems, and {3) unreliable recording and record-keeping.

(Principles and Strategies Involved in the NWRMP)
6.1 - General Principles - - :
A scenario of the NWRMP towards 2020 has been presenled on the bas:s of water
availability and current problems and cansiraints as well as of the FGN goals as "
provisionally described in "A Pre-Plan Vision Docurents towards A Perspeclwe
Development Plan (by 2010)" as cerculated by NPC in December 1992, Based upon the
gains from previous Development Plans and on- -going SAP, a framework of the Pian calls
for the undertaking of new initiative in quest by all levels of the societies to ensire cverall
well-being of the people. The overriding objective of the Plan well-interpreted asa H uman-
Centred Development Plan requires a renewed commitment to de&e!oping'fhe ‘couniry’s
human resources through investment in health, education, nulrition and food secunty, Jjobh
creation and other social services, with emphasis on !mprovement in decision- makmg
capability al grass rools level. The secloral stra tegies incorporated into the Plan inclide (1)
agricultural development for smallkolder private production effectively backed by niarket-
. oriented agricultural policies and also for agriculturé-cum- infOrmal sector céntred
orientalion, and (2) infrastructure development where existing publm services of po:)r

quality and low capacity ulilization are upgraded with a concept of the Balancing
Modernization and Rehabilitation (BMR).

6.2 - Specific Strategies - : - -

In compliance with the above-stated reqmrements and inpuls, the N WRMP has
delincated a basic framework wuh its overall objective that is comprehensive, realistic and
mtegm!ed development and management of the waler resources leading to the maxmlum
utilization of all other resources throughout the country and bemg orcen!ed {o have @ more
direcl effect on more peop[e than any other features of the current national p!anmng “Three

strategies have been incorporated inlo establishment of the NWRMP: .

- Enforcement of the Water Resourées Decree, No 101 of 1 993

This legzslaaon permits FMWRRD ta undertake u's mandated respénsub!lity for eff cient
managemenl of the nation’s waler résourees, mare parlzcularly to resolve the issues of -
cempeling demands among domestic users, remove mler-slate rwalrtes over water _
allocations, help resolve infernational water right issues in Laké Chad and Nrgerfnenue :
basins and to ensure due altention is paid to hydro'and infand navigalzén needs and ouefal! -

environmental conservation programs including watershed management As o malfer of .

fact, the Decree gwes FMWRRD a basie foundatcon io perform pubhc admrmsirauou of the .
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waler resources managenient; there&y, a series of the regulations needed for proper

) en[on:'ement of !he provisions in this Decree should be established at the earliest practieal
‘date ensuring approprmle standards and techniques for due management and

admmls!ralcon of reneiwable water resources.

E ' " Proper Gperations and Management of Existing Wa ter Resources Project Facilities:

This should include two items: (1 ) full utilization of existing waler slomges with solution

- of dam safely problems, and {2) BMR works and OM upgrading of existing water resources

mfraslruclural facilities. In ora’er to harvest with anflclpated potential benefils the

_ prev:ous huge investment, this should be, with the top priority, materialized with possible
: soluilons on madequate planmng, insufficient relevant manpower, haphazard

T !mp!emenratton, social i issues, environment as well as funding and water rating and cost

7.

recovery.

- Appr‘oprzate Implemem‘auon of Water Resources Projects twith Prwnly Given o
" Medium and Small Slze

Wilh G utew to mob!hzmg the water resources as called for by the Nafmna! Perspective Plan,

“the N WRMP shotld be directed to tmplemen! a series of the proposed medium and small-

seale multtpurpase water resourees developmeni projects to meet water demand anticipated

* in various seclors eéoncerned in such manner as (1) self- reliance, (2) human-centred
: approach and (3) focus on househofd production ynit in informal sector on the basis of the

mamlenance of environmental protectton as well as the lmprouement in implementing

-capability of the government agenﬂes and the strengthenmg of institulions lo facilitate

more eﬂ'eclwe cooperanon and grealer parlicipation of the local people concerned. It may be
noted that the hzsfory of irrigation in Nigeria has béen that smaller- scale and decentralized
schemies have been more successful from the cost-benefit and environ mental standpoints

- than farger schemes. Keeping these requlremen!s in mind, the proposed projects mainly for

irrigation and water supply and partly for mini- hydro and aquaculture should be located

- “over the tributary basins. In addition, the priority area should be shifted to the Middle Zone
" with emphasis on irrigation and fo the Southern Zone on water supply as are shown in a

- -fronl;'#ﬁiéce Map, being apart from the Northern Zone where main thrust is moving fowards
© promotion of more effective water resources management progran.

(rhe NWRMP) .
- WaterRéSources Monltoring Program .

Mon;torlng pmgm ms of the surface and groundwater resources in quana!alwe

‘and qrualltatwe term are the pre- requzs!te for apprt)prmte implementation of the preposed .

N WRMP mcludmg enforcemen! of the Waler Resources Decree and implementation of the
BMR works for existing profects and of the new!y préposed water resources development

.schemes. Durmg the early period of N WRMP, the moniltoring of elimate and surface water
"wrll be realized at 78 sites for rainfall, 66‘ for evaporation, 434 for river runoff and 123 for
. water quality and sediment. Strict altention shon!d be paid to conlinuous observation and
“alsotofreq uent updating of ratmg curues for runoff observauon For the groundwaler, pre-
i pumping tests and grohndwaler wﬂhdrawat from production wells will be monitored, and
- propérsu roeiflance programs over the probtem areas for groundwater overdraﬂmg will be
launched for can!ro! of aqutﬁer hjdmuhc ‘paramefers. In addition, there is the need for



provision of shallow-groundwater rionitori ng rfetworks‘_ to ensure the p;‘opésed expansion of
privaie irrigalion schemes. For (his,'lhe NWRMP has orga'nized to install monitoring wells
for aquifers at 68 sites and those for private lrngauon at 300. All of the duta observed will -
be promptly sent to NWRI for procea‘smg and storage as w-’H as pubhcanon of year books
- under the supermswn of FMWRRD.

7.2 Water Source Works - : : _
A comprehensive BMR works for ex:sung waler s{orages should be argently.
:mp!emented to ensure the downelream release of 5.1 X 10° éu.m mcludtng the prepar‘atton _

of reservoir operaa‘mns ‘rules and the rehabilitation of dam structures, with parhcufar -

emphdsis on arlifi cml ﬂood release from ups!ream s(orages for Hadeﬂa Yobe and Sokoto-
Rima wetlands. In line with the strategiés involved, the NWRMP is directed to provide
medium to small-size water storages al 1 084 sites in response to the demand predlc{ed for
irrigation and water supply. These sites have been studied on the 1:50,000 FSN niaps. with
short visits over some tribulary basms with an ared of 2 to 5 X i0° sq.km where a suffczent
coverage of immediale downslream wellands is seen for graurty irrigation.” These
multipurpose dams mainly. of earth ft‘l type wonld be con.struc‘led by RBDAs on force
account basis for small and on domestic contracung far medium, and relevam‘ joint costs
will be allocated among the responsible agencies concerned by apptymg "Separab!e Costs-
Remaining Beneftt Method”. As for. the inter-basin water trarisfer schemes, if has been
reviewed that since the feasibility of all proposed plans wOuid be quest:omble in economic
and environmental term; any scheme is not i a position to be mcluded in fhe NWRMP,
- and it may be suggested that more elaborate study on a Hawal seheme to the Lake Chad
basin be made at the end of the NWRMP period taking into account future frend of the
Sahelian drought. '

7.3 - ngatmn and Drainage - S :

An irrigation growth scenarto hos been prepared wlth reference to the World
Bank publications concerned with agncultural sector keeping in mind !he perspeenue of
food demand and supply in the FGN drive for attainmen! of self- sufficiency, and a targel

area for an ircigated agr:cullure mostly for rite, maize and vegetables by 2020 hiss been T

taken af 1.50 X 10° ha (.12 X 10° ha for public and 0. 38 % 16° ha for prwale) in vieiv of
the available resources such as water source works and potential seruxce areas.-The prwate
irrigation program that is effective. under FMANR -State ADPs wlu be expanded at an
assumed rafe of 20 to 30 X 10° ha per year, and most of Hns service area will be later
converted for inclusion into the proposed public schemes For !he publie schemes, urgent
BMR works for currently irrigated area of 70 X 10° ha will be made with strengtkenmg of
the agro-allied services, and additional deve(o;)ment of 230 X 10’ ha for incomplele

schemes will be promoted i in'line with the BMR for water storages parucu{arly with the

preparation of feasibility study for large prajects. - Proposed 1,100 publtc schemes mamly L
composed of small-scale less than 500 ha and medium’ to 3, 000 ha covering wellands in’

tributary basins in the mode with s{orage and also in pump and creek type haue been

included in the NWRMP, - To ensure successfui performance of pubhc schemes, it is
sugges ted that whena pro;ect {s identtf ed, the Governmeni ca mpaign should take place for
farmersinline with land tenure s:‘rategy sultable for deve!Opment and tkeu‘ represen!alwes



will fi le a pel:!mn requesting the FM WRRD for lmplemenratcon Al the pro}ects will be
cons!ructed and munaged by RBDAs uplo farm turnouts into terminal service nefworks in
“a standard size of 30 ha each. Provision and oM of the terminal blocks will be the
'responsrbzmy of WUA' i in line with (he agro-allied services to be carned out by the State
_ADPs In this respec! it is -:rm(.‘a!!y :mportant that ¢lose lmkages are developed and
g esmbhshed between RBDAs and ADPs under the Federal inter-Ministrial coordmatmn

7 4 Water Suppfyand Samtat:on .

' The poor record i in terms of thas sub-sector underscorés the need to reorient the
F GN policy to ensure ‘that the susfamable tmprovement in quality of tiving standards as
" BHN for vast majonly t.')f the populauon is achleved during the NWRMP period. The water
" demand reqmred for pub!zc water supply schemes in 2020 has been projected on the basis of
 an access rafe (o the safe wa{er at §0 per‘t‘ent of the predicted population (186 X 10°) with

reference fo the National Perspeclwe Plan. Asa matler of fact, this target may be Opl imistic,

_ “but would be of a challengmg task. Since there are many poriions of the deteriorated and

- defeclwe waterworks and boreholes with current avmlab:h!y al 56 to 70 percent of design
- capacety, urgen: BMR works should be carried out for Festoration to a maximum level along

: with an extension line of on gomg Na!tonal Water Rehabilitation Praject and others. Per
cap:ta water demand in 2020 is taken at 213 led at intake point and 150 led ¢ consumption
“Tevel Jor’ urban on a national average and at 80 ted at intake and 60 led at consumplion for

o rural; thus, a. fo!a! supply ¢apacity o[ 7.38 X 10° eu.m in 2020 will be equivalent to 5.5

) limes as large as !he preserit capacity aﬂer BMR For the samlal ion for urban area where
the populatton denstty is more than 5 X 10’ pér sq.km, itis  suggested to provide a piblic
: sewerage sysrem o be cﬂnnected to the households private undertakings and public
facilities wuh an’ end !reatment for waslte water ' Many entities are currentty involved in
this sub-sector mc!udmg IfGN State and LG institutions and external agencies, and it
‘appears that these msulu!tons empioy their oiwn implementation strategies und there is no
elear leadershlp, therefore, if is sc‘rongl_y Fecommended for FMWRRD to take an
-"approprtate central role with detailed guidelines on design of water supply and sanitation
“installations and alsé on community involvement /‘rom m::eptmn as weft as the water
qua{tt_y standard cmd r@lated momtormg

. COntrolandPrevennon of Gully Ems!on - ‘
" The NWRMP on gully disaster kas been dw:ded into two () gulty erosion
- restamuon wOrks and (2) gully eroston preuen!mn measures:
R The restorauon works may include the primary rémedial short term meastres
R through gu!ly infill operaftons with appropriate drainage works and the full- seale
restoration works for gulli fes expa nded in size. The former should be undertaken with
"_ihe prior preparedness of réqmred raterials and equipment under LG Counc:ls'
concertied. For the !a!ter, the gmdelmes on plannmg, design, construction and post-
_"contrdt surue:llaMe at master plan tevel have been presénted with alténtion to the
L Sabo wm-ks for river course downstream - :

- : :BecauSe of non-prod'uctwe in uéstment fOr gully d:saster comm! worias, it is imperative
: o amp[emeni appn:-priate preventive measures for gully décurrence in an exhausuve :
S manner includmg lhe cons{rucuou comrot and gmdeimes on pubhc and priva te works



project. The NWRMP has, for due reference, presénted a gully er’Osio}i hazard map
and outlined the forecasting and warning systems and educalion dnd campﬁign '
programs. The Department of Soil Krosion and F!ood Control, FEPA would be
responsible for the policy action of gully preventive measures in close ¢coordination
with FMWRRD who has the mandatory responsibility to enforce the Water Resources \
Decree in terms of coordination of walershed management program

7.6 - COther Water- Refated Components -

7.6. 1 Hydropower Generation: :

Aside from urgen!BMR works on existing power unifs and lmmedtal‘e coun!ermeasures on
human and organizational faétors with substantial influence on OM and reliability of the
power systems, it would be difficult for new hydro sites to become éompetitive as baseload
units against cheaper gas- fuef{ed combined cycles. The NWRMP kas paid altention to
major hydro sites proposed at Zungeru (950 MW) and Mambllla (2,600 MW), The former
with problems of huge reseltlentent requirement and cost reduction in multrpurpose nat_ure
would not be commissioned before 2010, and the latler has too many issues to be clarified
for inclusion by 2020. It is suggested that four hydro plants at RBDA dams sﬁo'ufd be
amalgamated into the NEPA system including urgem installation. of electro mechamcal_” '
turbines and generators (34 MW) at Dadin Kowa with a change of its main objective from
irrigation to power. In connection with o series of multipurpose medium and small dams
proposed, any potential mini-hydro site will be identified for isolated rural electrification
involving SREBs under coordination of NEPA. In addition, five mulnpurpose large-seale
dams projects have been preliminarily screened out on the left side of the Benue Rwer, for
which pre-feasibility study is included in the later stage of N WRMP.

7.6.2 Infand NavIgahon :

A proposal to provide the barrage(s) in the lower ther has been examined for nautgable
m!pmvement kowever, it would be too early to organize a mull:purpdse waler resOurces '
project with a focus on the pmpo.sed barrages and associated envlranmental impeiets. It is
suggested for FIWD that the programs and projects currently being undertakén would be
continued without any expansion within foreseeable fulure, and lmprovement o[ the Niger
navigability would be carried oul in two steps: (1) river channel management mdudmg
hydrological and morphological observation and study to a limited ex!ent for the dredging
of local eritical parts and bed- regula{mn by groynes, training- -walls arid bank stabilization
for difficult crossings and flats, and {2) probable discharge fegufatmns_ by Jebba and
" Shiroro in cooperation with NEPA inder coordination of FMWRRD. From historical point
of view, the FIWD is in charge of the hydrological monitoring works for the rivers of Niger_
and Benue. Inaccordance with enforcement of the Water Resources Decree, current Fi WD
gages at 14 sites would be transferred to FM WRRD as BRCPs

7.6.3 InfandFisheries: 3
Three aspects such as (1) wetland fisheries, (2} reservoir f' sh farmmg, and (3) aquacullure :
in the water resources profects should be included with the effort to be made along with the

FON policy of achieving self-s ufﬁc:ency in fish produchon The N WRM P has mcorpomted.._
a plan to butld' a series of medium and smali dams for mulupurpose mcludmg f‘ shertes :
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lmmedla!dy upsiréam of the inland vaﬂeys in tributary basins. In this occasion, the
FMWRRD should pay a special ﬂitenlton to release minimum maintenance flow to mitigate
: aduerse impacts o its downstream riverine echosystem where the Jish ladders and other
_passuge ways for fish inovement up and doiwn the stream are taken into account for
altachment to hydraulic siruclures The aquacultuml ventures in mullipurpose medium
and smat’i dams should be given w:lh the priorily including reservoir fishing as well as the
fish pond operal:ons bya coopera!we or private entily within the irrigation service area. In
order to promote the fi sheries com ponents, the DOF should be assigned to all stages in their
pro_;ecl cycles to be carried Out_ by FMWRRD.

7.7 - Reglonal DevelopMent and Management -
7.7. f Water Use Rate in 2020:
The NWRMP of each component has been translated inlo basin-wide ma nagement issues:

(Unit: 107 co.m)

NW NE  CW . CE SW SF Total
HAY! HA-VIL HAL HAMAY HAVI  HA-V/VID or Average

. Surface Watec

(1) Poténlial 9240 820 3260  83.00 3540 8570  267.30
(9) WaterUse . " 203 292 441 456 347 2.82 20.21
" Publiclrrigation . L6 091 3.48 382 1.68 2.41 1547
Private [rrigation - N 0.63 1.11 030 0.40 007 0.11 3.28
Public Water Supply . 018 030 - 063 0.34 172 029 348
(3} Water Use Rate (%):(24(1) -~ 9.1 356 135 . 55 95 33 76
. Groundwater : :
(1) Potential - ' 434 558 8.8 1138 9.02 13.43 51.93
' (2) WaterUse 0.35 062 036 0.43 0.97 1.20 393
" Public Water Supply . 035 . 062 036 043 097 1.20 3.93
(3) 'Water Use Rate (%) (2)(1) 8.1 1t 44 38 10.8 89 76

The undertaking of water resourees projecés and programs proposed by 2020 will increase
" the water use from 2.97 X 107 cu.m al present to 24.14 X 10° cue.m or 8.1 times. Atiention
'sfibufd be paid to higher rales of 35.6 percent in HA-VHI for surface waler and of 11 percent
’ in both IIAs Vil and vI for groundwater and these higher rales require the strengthening
: of waler resources momtortng and more deliberate water ‘operations of the waler resources
S pro_;ects wdhm water tse rights to be granted under the Water Resources Decree.

7 7 2 .'.ake Chad Basfn (HA vm)

- Astde ]‘rom a propOsa! fo prov:de sma{l water souree works that are linited to the {ributary
basins with surp!us potential, the NWRMP intends to achieve a full funct ion of many water

. source works already compleled with large capacilies through the reservoir operations

- tud:es in connection with the demarcation of polential servite area for additional public
g xrr:gauon and wafer supply. On fop of this, one of the highlights to be recommended is to

" make arnf cml ﬂood releases for Hadeﬂa -Yobe ivetlands from eisting large storages at
T!ga and C}mh’awa Go:-ge, and this urgent progmm ‘will contribute in the preparationof a

I _ nalwnwlde model for recovery of other welland functions.- Atten!ton is also paid to the

: :-Mma’ugun waler suppl_y where the aquifer behavmrs shbuld crc!:cafly be surveillant with
E ?'ﬁie prou:sran of a series of gmundwafer momtormg wel!s in close relation with the reservo:r
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operalions et Alau dam. It is to take nolein wew of a cmwal slate i m BOrno water reséurces '
that research éffort by the University of Matdugun o deuetop in effective use of many :
natural depressions whlch are ﬂooded durmg rains and never ulilized skould be much
appreciated. ' :

78 - EnwronmenfalManagement -

_ The present suuauon on envlmnmental degmdalmn denmnds tkat lhe agencies
responsible for the water reeources managemenl and deuelopmem l‘ake o 'proaclive rather
than a reactive role in the managemen! of environmental reso::rces n view of lhe presen!
FEPA capacity that appears (0 be unprepared to assume a ;'eaa'ersfup role in watler
resources-related énvironmental management, it is recémmended that the FM WRRD be
prepared to take a unilateral action fo ensure that the watershed mtegruy is strengrhened
and the waler resources are proiectea' One of two pnmary approaches is the watérshed
managenent programs that consider the requiremenis and lmphcatwns of em‘lre watershed .
when formulating and :mplemenlmg ihe development planning and po!tcaes, and the Water
Resources Decree has given FM WRRD significant powers to coordma!e the measures and
control of the activities for proper watershed management and resourees proteclion. '
Another approach is the use of BIA as an m!egral part of the enmronmental resources'
planning and water résoircées project cyele on the basis of the 1992 EIA Decree. For thzs

" the FMWRRD is to be involved to develop, working with other Mm!stnes the delalled _

procedures as appropriate 16 be applied by all levels of the govemment and pnva!e
developers.

7.9 - Organization and Manpower -
7.9.1 Federal Organization: ' : : S
It is suggested that the «ctivities of NCWRINTCWR in the htgheet water resources pol:cy
formulating position should be more sirengthened in all aspects ineluding the FFPA _
FMWH, FMOH and NPC in compliance with the N WRMP In line with promulgauon of
the Water Resources Decree, major respons:bdtty to be given to FMWRRD i :s 0 (.'oordmate
with a central authorization the development and management of both surface and
groundwaler in a well-defined manner, and taking into account fulure role and work load
for enforcing the Decree, itis suggested to creale newly a competent Department of Water
Administration in a form of enlarging and amalgama!mg the functmns of extstmg
Depariment of Hydrology and H_}drogeolog) Serwus a!!en!ton has been paid at the pohcy
- level to forge the strong collaborative links belween vartous argamzauons muo!ved in one
- way or another in the development of all aspects in the field of i irrigation with the FMANR
and water supply with ¥FMOI, FMWH, SWAs and SEPCs. It is also proposed to strengthen
the day-to-day regional water resources administration to be large!y mcreased in work !oad '_:
with the éstablishment of four Regional Water Adniinistration Oﬂ“ ceés 16 be marmged at o

Director level with additional reaponsfbthty on menitéring o[‘ RBDAs, hatson wuh Stm'e L

Governments and undertakmg of wafer resouréés monitoring work.” The N WRI Wi be '

substantially upgraded as a main body for n‘echmcal research and serufces ivith ﬂuz transfer S
of main technical funf{mns in Dept. of Hydro!ogy arnd H)drogeofogy and Water Resourees I

Databank Centre, Abu_m It seems that the general performance of RBDAs, Federat'
parastatals would be mixed and the!r reform package program on parlitsl o
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commercialization under TCPC since 1988 to remedy several shorleémings is in progress.
It is suggested that RBDAs be responsible for developing multipurpose storages and
cOnueymg water for various users with amount and timing as required by them at
designated points with appropna!e cast arrangement, and since State Governments are not

equzpped with sufficient manpower, all of the projects even for small-scale be carried out by
L RBDAs ina consas!ent FMWRRD policy.

72.9.2 Manpowen
Because of no stausucs on natlorcwzde manpower of the water resdurces “seclor, a
cOmprehensn.'e manpéwer invenlory suruey has been lmp!emented by FMWRRD in 1993 by
using the questionnaire fo all pub!rc.and privale organizations numbered at 220 with only
- 119 sets retrieved. This has revealed that some 24,000 staff are currently available
lhroughouc the céuntr_y, of which only 8 9 percent is in senior-level engineering related
- diseiplines and about 10 percent is in FMWRRD. 1t appears that the institutions concerned
typically suffer from serious shortages of skilled and experienced siaff, an excessive number
of untrained staff, lnadequa!e wages and salaries, and a counterproductive policy
' enutronment Thire should be the need to improve the public administrative structure that
is lmpera!we for appropriale lmplemenlauon of the N WRMP proposed, including
!mprovement and upgrad.'mg of the training programs for Government personnel as well as
“changing the orgamza tion and procedures of public agencies to improve efficiency, generate
more timely and accurate information and make the agencies more responsive lo their
‘public, The N WRMP has identift ed that the tra nsfer and development of appropriale water
“resources and environmental technologies’ wt!h a greater effor! to train more skilled in-
" house manpower are a long and painstakmg venlitre to be involved in the NWRMP which
calls for the Nauorm! Water Resotirces Manpower Training Program by external agency(s).

( The NWRMP fmpfementatfon Program)
8.1 - .'mp!ement!ng Strategy -
_ An lmpfemennng mode proposed for a long-range scenarie of the N WRMP
rowards 2020 as presenled in hne wtlh the specific sirategies in para. 6.2 has been
delineated largely dwcding into two: (1) the establishment of basic foundations for public
administration of the nafloi’s water resources and the BMR and perfect completion works
"lof exis!ing and on-going projects, bolh of which would be exécuted during the National
Water Master. Action Plan perwd by 2000 and (2) full mplementatwn of the proposed
: med:um and small water resources programs taking into account the current FGN
'comtramts on ﬁnanccaf management that may by con!mued by the end of this century. In
" orderto achieve this xmpfementmg strotegy, a cenire of the great attention has been pmd to
' 'the streng:hemng of the govemment institufions mcludmg the training of managers and
staff to enha nee the:r teckn:ca! and managerial capabilitles.

8. 2 ‘ Costs Needed by 2020 -

8 2.1 fmandal ReQU!rem ents at 1994 Price Level:

Cost éstimate at’ master plan level: mdttates 1.24 X 10° Nmm for waler resources
: momtormg, 41,70 X 109 Naira /'or waler storages {before altocatio:;) 46.23 X 10° Naira for

St -:rrrga!iOn and dra:mge, 313 78 x 109 Na:m for waler suppfy, and 3 66 x 10° Naira fo:- _
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gulb restoration. These fi igures have been cémpared with ihe current fi nancml situations

ina preliminary manner, viz. (1) almost sanie level for water resources momtormg, water.

storages and irrigation, and (2) 2.8 times as high as the current required for water supply

in ambitious goal. It may be noted that the gully inevitably increases with ttme in number

and size; hence, quick restoral:on works should be underlaken pulling greal emphasls in
- allocating the Fedeéral Eco!ogrcal Funds and Sta!e Government bua’gels In view of the
~.present siluation that the FGN budgeling is in a critical state wath lirge s!’ock of external
debt despile the huge reserves of petrolerm and miumi’ gas, and the need for furlher
restraints on the FGN spending in connection with the economie reform program inclusive
of the on-going SAP and subsequent application éf the FSAF wtll be conﬂnued ina
foreseeable future, rather moderate outlook of the FGN budgelmg :ncl isive of the reséurce. h
inflow could be expected beyond 2000, and this perspectwe may ¢orrespond to the
implementing mode proposed in the NWRMP. As far as water supply is conderned, each of
the State Governmenis will have to relnsmute his budge!ary and develo;:ment priorities
including manpower training if significant progress is to be ach!eved and the FM WRRD
would continue to guarantee and coordinale the loans and grants on génume basis and also
foreceive ac_fa'_ttmml financial support for the States from external agencies.

8. 2 2 Project Economlclusttfrcatron' :

Newly proposed medium and small public lrngahon and dramage profects have been
examined fram economit aspect. Only ihe :rngated farming benefils inclusive of rice,
maize and vegetables have been incorporated, and the computed ERRs md’lcate about 10
percent for the North region, 10 to 15 percent for Central and more thcm 15 percent for
South, which may be referred to the World Bank general gulde of | 12 percent For the water_
supply schemes which may be customarily measured by the consumers' wil(mgness to pay
as reflected by the prices charged for public services, the least- cost approach o issues of the
predetermined physical or cost standards for services has been appltéd due to the lack of - -
dala for measuring the increase in éonsumers’ surpfus under the project, :

8.3 - National Water Master Action Plan by 2000 -

8.3. 1 Scopeof Work:

The subject Plan to be implemented during the f ive-year plan perwd’ of 1996 to. 2000 has’
been worked out in more opem{wnal mode with major componen!‘s mcludmg 1) the

institutional building te enforce the Waler Resources Decree, (2) the aceornphshment of

proper operations and management of existing and on-going waler resources prejects and -
facilities, and (3) the preparation of medium and small wafer resources prOjects dver nine
Priorily Basins to establish a solid foundation for suc‘Cessful implermentation from 2001,

with particular emphasis on the insfttuuona! deuelopment and manpower capactty'
building through the introduction of a proposed TA "Nat:onal Water Resources Man power -
Training Program” by external ageney(s} :

8.3.2 Priority Basins for wa ter Resourees Deve lopment: . : : ;
The NWRMP has included a plan of 260 potential sites for med;um dams and 820 for smali :
- dams, and subsequent pre-feasibility study for identification and full- sca!e feasmlcty stady :
for preparation will be required for orderly implementation. In tfns o{‘casion K basmwm’e -
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" approach is a pré-requisite for the preparation of appropriate medium and small dams

- package program after verifying well-balanced use of the water resources and mitigation of

“the environmental impacts in a p’qrt_t'c'ular basin with the priorily sub-project rating. The

~ first step to bé'tdkén fdf_fhis !c‘irig’-r’dﬁge implementation is lo carry oul a pilof study in some

' "réprés'énrative_bdsins where fundamental fechnology for selection and planning of potential

“sub-projects should be developed. The NWRMP has selected nine Priority Basins for model

‘studies (one for each of RBDAs concerned) as shown in a frontispicce Map, and all of these

- $tudies will be led by FM WRRD with positive parlicipation of SWAs for water supply,
NEPA and SREBs for mini-hydro and DOF and related Stated agencies for fisheries.

8 3.3 ?rbjeéts and Programs for COn'sideratl'On: by External Agencleés:
- Careful _e:;q‘min‘htié'n has been made of the needs and éategories to be assisfed by external
- agencies. A tentative list of these projects and programs proposed is introduced below:
(1) Natib'ryﬁi Water Res_éﬁr"ces. Ma'npfjwer Tmining Program
Institutional development and manpower capacily building.

. Agencles : FMWRRD (lead), NWRI, RBDAs, FEPA and Slale
o Governments, =
"« Period : - Kive years (1966 to 2000)

T (2) - Waler Resottrees ManageméntProgram in Upper Hadejia . _
.. Artifictal flood releases from Tiga and Challawa Gorge dams for Hadejia-Yobe
Cowetlands. 0 - '
. Agencies . : FMWRRD (lead), RBDAs, NWRI, FMANR and Siate
L _Governments concerned. _
. Period . : Threeyears {1996 to 1998)
(3)  Preparation of Medium and Small Dams Package Programs
Pre-feasibility and feasibilily studies for preparation in sector financing for three
' Priority Basins such as Awun, Kilange and Aya.
“ . Agencies,

MWRRD (léad), RBDAs, NWRI, FMANR, FEPA and State

L " Governments concerned. o
- Period i Two years (mid- 1997 to mid- 1999)
(4) EIAStudyandE nvirenmental Monitoring Program for Dam Projects _
- -Quidelines for EfA study and environmental management plan in line with KIA
- and moniloring of related paramelers for five existing and five proposed. B
- Agencies ;. FMWRRD (lead), NWRI, RBDAs, NEPA, FEPA, FMANR and
R  State Governments concerned.
L. Period- - :- Twoyears{mid- 1998 to mid- 2000}
L (8) H'y'di_'o;do'w:erDepé_lopm'étit_'P'J_‘ojéét_ at Dadin Kowa Dam : _
.+ = Prepdration f a project implementalion program for installafion of turbines and
- generators at I MW and subsequent connection to the NEPA rational power grid
i " system, and installation of the equipment by external financing.
-+ Agencies - : ~NEPA incooperation with FMWRRD
S s Peried s Threeyears . . o .
o { may be noled that every effort should {sg_madg by the FQN for realization of these projecls
" ~“dnd programs to be assisted by external agencies on schedule for subsequent smooth
. "iﬁipleh;entﬁtfon' of the NWRMP towards 2020. '
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CHAPTER 1. INTRODUCTION

1.1 BACKGROUND

In Nigeria, organizing the water resources development for

agriculture and other uses has been a late starter. Until 1955 when the World

Bank pointed out the need for an organized approach towards harnessing the
water resources, the water use for agr:culture had all along been left in the

: hands of farmers. Although there were some attempts to quantify the nation’s

water resources to meet some sectoral demands, the preparation of a National
Water Resources Master Plan (NWRMP) remained for too long in the
background and Was'_ini'tiébéd in 1984 with FAO assistance. A draft plan as
submitted in 1985 did not, however, compile'éll"the issues sectorally and

| comprehensively, and the FAO asmstarice could nbt stretch further to address
-these issues.

Early in 1989 the Federal M:mstry of Water Resources reactivated
the NWRMP Study taking into account the priority the Federal Government of

" Nigeria (FGN) ‘attached to coordinated water resources development for a

viable national economy. The Ministry approached international organizations
and bilateral bodies for assistance in updating the original draft by addressing

“its shortcomings or drawing up a complete NWRMP, In response to the request

of the FGN, the Government of Japan decided to implement the 'NWRMP
Study, and the Japan International Cooperation Agency (JICA), the official
agency respo'nsible: for the i:nplementatiéﬁ"bf technical coopel‘atio'n program
under the deernment of Japan dispatched the Preparatory Study Team

~during the perlod of October 28 to November 18, 1991 and concluded “The Scope
‘of Work for the Study on the National Water Resources Master Plan in the
‘Federal Republic of ngerla” on November 8, 1991 after a series of dlscussmns
'w1th thé ngenan representatwes : ‘

'l‘he JIOA has entrusted on March 31 1992 the preparatmn of the

NWRMP to the Study Team in assoclation with Sanyu Consultants: Ine.

(Nagoya, Japan) and Sumllm Consultants Co.; Lid. ('I‘okyo, Japan) comprising
13 experts and also orgamzed the Adwsory Commiittee composed of five

- members to give necessary technlcal advxce to the Study Team for smooth and
_eﬁ‘ectwe 1mplementauon of the subject. Study On the’ other hand, the Federal
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Ministry of Water Resources has cstablished the Steéring Comumittee ‘at the

_policy-making level and the Technical Committee for the déy;tb day technical
consideration for efficient |mplementatlon of the Stndy Scape of the Study and
related work conducted and all of the names of the members of the JICA Study
Téam and three committees are described respectively, in para 1.5 of this
Chapter and in Appendix A, :

1.2 'OVERVIEW: THE NATIONAL SETTING

The Federal Republic of Nigeria is located m West ‘Africa between
latitudes 4° and 14° north and tongitudes 2° and 15° east, with a total land area
"0f923.8 X 10° sq.km bordered on the east by Chad and Cameroon, on the north
by Niger, on the west by Benin and on the south by the Gulf of Guinea, The
principal geographic feature is the Niger River which with its-left bank
 tributary of the Benue River drains 60 percent of the country and forms an .
extensive delta at the mouth. Overall relief is very gentle, there belng a
gradual loss of helght from about 500m in the north to the coast.

Nigeria is situated entirely in the tropics.where' its climate is semi-
arid in the north gradually becoming humid in the south. ~Annual rainfall
varies from over 4,000 mm in the south-east to below 250 mm in the extreme -
north-east. It is also highly seasonal with the wet season of July to September
in the north lengthening to April to November in the south. Annual rainfallis
also subject to signiﬁcant ternporal variation, and the prolonged drought whiéh
has afflicted the north since the 1970s has been recogmzed across the width of
the Sahel, e

Since 1991, Nigeria is divided into 30 tates, plus the Federal Capital
Territory (FCT) which have been administratively divided into 589 Local
Government Areas (LGAs). The 1991 populatlon census figuré of 88.5 mllh(m
which is still provisional indicates that the average population density i is 96 per

sq-km. Nigeria is the most populous country in Africa; one ‘African in four
~ being a Nigerian, ‘According to the JICA Team’s pmjectmn, the mational
_population in 2020 will reach 186 million or 2.1 times of the 1991 figure- EORRRA
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" Region NW  NE W CE sW SE

'l{ydromgical’A_rea  HAM  HAVIH HAM ANV HAVE HAVAH Total

1. Area (10%km®) - 1316 1880 1581 2319 1005 1137 923.8
2. 199_1 Populaht-n(lﬂ") . 103 168 105 9.7 - 223 189 88.5
" Density (per km?) 8 - 89 66 41 222 - 166 9%
3. 2020 Populahon(l()’s) 17.0 282 254 244 493 418 186.0

Density (perkm?) . 129 . 150 160 105 491 363 201

a. Annual Growth Rate (%) 174 180 3.08 323 277 271 259
| -(199112020) '

Niger_i-'a is endowed with large reserves of petroleum and natural gas,
receipts from which still dominate foreign exchange earnings and Government
- receipts, despite a substantial reduction in oil export prices since 1980. The gas
subsector remains largely underdéveloped. At this stage, the primary sector
(petroleum plus agrlculture) still accounts for some 50 percent of the GDP,
~ while the manufacturing sector accounts for less than 10 percent. Agr:culture
constitutes the most important economic sector in Nigeria, accounting for 38
_ percent of the GDP and prowdmg employment for major section of the

population, the bulk of which is engaged in subsistence farming as small-
' holders ' o

Untll 1980, buoyant oil revenues led to massive increases in the
Government spendmg and the import of- manufactured goods and foodstulfTs.
During the 1980s; global oil oversupply and falling prices imposed a Light
external resource constraint on the economy and precipitated a succession of
large ﬁscal and external payments imbalances combined with recession. To

“arrest the situation, the. Federal Government of Nigeria (FGN) initiated the
IMP[World Bank “Structural Adjustment Program” (SAP) with major pohcy
1mp]1catlons almed at nnprovmg fiscal and monetary fi nancial viability which
mcluded the Naira devaluatmn, trade liberalization, privatlzatlon of most
parastatals, and so forth, - '

Economlc performance under the SAP has been mixed; in partlcular,

- the 1994 Federal Budget has been examined for reversing the markeborlented

reforms pursied vigorousiy since 1986. A success of the economie reform
_program would lie on the extent to which the resource outflow can be curtailed
Con account of the external debt servme The latter in tum depends upon the
degree oi‘ control and management on external debt the outstandmg stock of
whu:h was US$28 7 bilhon by October 1993 It 1s ‘¢lear that the Nigerian



economy could only achleve sustained real growth with a program of
- accommodation with external creditors. A package of debt relief measures may
include a reschedulmg of the Paris club debts, and the debt cancellatwn and
concessional resource inflow on both the Enhanced Structural AdJustment
: Facnht,y (ESAF) and Internatlonal Development Assistance (IDA) terms,

According to the IMF source. a debt relief from the international creditors may
not materialize hefore 1997 being subject to the degree of ach:evement of the
SAP. The implication of these recent trends may suggest the need for further
restraint on the Government spending in the foreseeable future, but a long-
term outlook beyond the year 2000 would be rather moderate.

1.3 .PHYSICAL _Asbs_cr's OF WATER RESOURCES
- 1.3:1 .Rainfolland Evaooration
(1) Rainfall
Apart from the ‘gohoral t;'end &eocrioed in para. 1.2, the. anz';oal
rainfall in representative points for each Region is shown bemg classified into

that of the annual average before 1979 and that of the 1980s ndenhfymg mamiy
the degree of recent Sahelian drought throughout the eountry

(Unit: mm per year)

- -Average Rainfall AverageRamfall -

Region - Station ~ before 1979 “in the 19809 . Decreasmg Rate (%)
NW = Sokoto 1708 - 535 24
NE - Kano - B39 ' e84 - o o 18
NE Maiduguri . . B72 S 4b5 3%
CwW Kaduna 1,290 ' LSS 10

" CE ‘Jos - L8780 CaUL,213 'i - RERK
sw lkeja 1,625 1,372 i 18
s6 Enugu 1,795 1,593 il

sE Calabar 2,823 2,765 2
(2) Evaporation

The Class A pan evaporatlon observed amounts to 3, 000 to 3 500 mm
per year in the north 2,000 to 2,600 mm in the central and 1 500 to 2 000 mm
in the south In the Lake Chad Basin (HA V]II), there are some areas thh the
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annual evaporation of moré than 4,000 mm. Extremely high rate of the
evaporation in the north has breught an extraordinarily excessive waber loss
from the large reservoir areas and surface water development facilities so far
prowded as compared with the lumted water resources potential, and this may -

~ imply the selection of appropriate mode to be taken for the water resources
‘development during the NWRMP perlod

1.3.2 Surface Water Resources
(1) River Systems

" There ave four principal river basins in Nigeria:"t.he Niger; the Lake
Chad Basin, the rivers of Cross and Imo, and the Western Iitboral.

The Niger and its prmcnpal tnbutary the Benue flow through the

'terntory of nine’ countries which have raised many mbernatmnal issues for
~ development and management There are many of the major tributaries in the

Niger River Basin in view of the great potentlal for water resources

‘development. These include the Sokoto-Rima, the Kaduna, the Gbako and the
Gurara along the Niger River upto the conﬂuence of the Benue at Loko‘ya and

“the Gongolg, the Taraba the Donga, the Katsina-Ala and the Mada along the
B Benue Rwer ‘

In the Lake Chad Basin Iocated in the North East Region of Nigeria
which occuples 20 percent of the nation’s land, the rivers of Hadejia and

~ Jamaére are orngmated from its west high lands, pass through a vast wetland
“in the middle colirse, and are discharged into Lake Chad as the Komadugu-
“Yobe River along the international’ boundary of Niger. ‘where the river

- discharge is- reduced to a mmimum extent. " In’ addition, there are some
' mdependent river Systems ¢alled the Yédseram, the Ngadda and so on which
Care Orlgmated from the south highlands in this Lake Chad Basin. The Lake
- Chad i$ land-locked’ thh no surface ‘outlet ¢onsisting of - ngerna, Niger,
" Cameroon and Chad and’ also featured “the largest shallow and fresh water

lake in Africa” " The Lake 1tse1f has, in the recent past; ranged in areal

* dimension of 26X 10% sq-km in 1962 to 15X 103 sq.km being currently dried up
~in connection with the pro]onged Sahelian drought and recent withdrawal of
- the lake water and river inﬂow for deveIOpment '
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In the South-East Region, the Cross River rises in thé Camerdon
- Highlands where it is said that the annual rainfall exceeds_'ti,GOO'min and the
catchment is covered by dense rain forest. The Western littoral consisting of 4
number of small basins such as the Ogun, the OShun the Owena and the Osse
drains the south-west of the country between the nger watershed and the Galf
of Guinea and has a feature of the coastal lagoons,

(2) Drainage Basin Delineation

" As a basie foundation of the NWRMP Study, the country has been
delineated, with help of the JICA-Satellite: Image Analysas (SIA), into eight
Hydrological Ared (HAs), 90 Sub-HAs (SHAs) and further 202 Sub- SHAS
(SSHAs): '

| . HAs o
LW m W v VI VI VI ol

1. Drainage Area Within . S , ST .
" Nigeria (10°km?) 131.6 1581 1589 73.0 539 100.5 59.8 1889 923.8
s ' : %) ) ano.an @ (B (1) (D (20)- (100} '

2. Drainage Area Qutside : : S ‘ .

Nigeria (10°km?) 461 6 - 980 83 - - 134 - 5B13

3. Total Drainage Areca I '

(10°%km?) 593.2 158.1 256.9 813 539 1005 73.2 188.0 1,505.1

. No.of SHAs N 14 16 14 9 b 10 7 16 90

5. No. of SSITAs 34 34 25 29 10 18 19 33 202

ﬁ .

(8) Surface Water Resources Potential

Out of 358 gages provided nationwide, the data at 90 gages where the
~ observation of river discharge is made were collected for processing. Since
these data are not uniformly distributed throughout the country and also some
are of less accuracy, a comprehensive review of the data veliahility and a
correlation analysis with the available rainfall data have been carned out to
estimate the annual runoff for each of 90 SHAs: The annual runoff thus
estimated for both of the 1970s and 1980s at the representatwe gages whleh are
important for the NWRMP Study is shown below:
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~ Annual Runoff  Specific Runoff :
: : _ . Drainage _ (10°m%) Yield (mm/year} Decreasing
Representative Station " Area(km® “1970s 1980s 1070s 1980s Rate{(%)
1. Upper Niger Basin : - S - T
- Jiddere Bode (Niger) 5255 34.10 2510 64 47 26

Kainji Outflow . (Niger) 593.0  34.00 2240 b7 31 24
Baro o (Niger) T 7307 - 67.10 - 43.30 T8 59 24
Goronyo Dam - (Rima) 215 . 072 0865 34 30 10
Wamake . "~ (Rima) 40.2 1.27 114 32 35 10
- Bakolori Dam - (Sokoto) 4.8 084 060 - 174 125 28
‘2, Benue Basin  ~ . . . o | _ _
Yola . (Bemue) - 1084 2270 1420 209 130 37
Makurdi (Benue) - 3055 8880 7510 - 291 245 15
Katsina-Ala (Katsina-Ala) . 168 2449 21.210 1458 1,263 13
3. Lower Niger Basin _
Lokoja = (Nig’er) . 1,089.6 = 165.80° 137.90 1562 127 17
. Onitsha " {Niger) 1,100.8 168.00 141.80 163 129 i6
" 4. CrossBasin - T :
- lkom ' " (Cross) 169 2710 2680 1,639 1,686 3
~ lkotOkpara (Cross) 483 5430 51.00 1,124 1,056 6
5. LakeChadBasin . | _ -
Tiga Dam - {Kano) 65 ‘692 070 - 141 107 - 24
Challawa Bndge(Challawa) 6.9 083 060 . 120 = 88 21
. Bunga Bridge -~ (Bunga) .74 1.83 1.27 247 171 31
. CGashua . (Yobe) . 557 100 081 - 18 156 i8

) Téking into _act:ount the effect of Sahelian drought currently
prevailing, the annual river runoff for the 1980s as may be assumed to follow a

‘similar trend during the NWRMP period has been taken at the amount of

potential surface water resources that should be the basic foundation for the
NWRMP Study, from whlch those for each of elght HAs are summarized below:

_ - HAs .
— S1 o n W Vo VI VIL VI Total
Drainagc Arca (10°km?) 5932 1581 2669 81.3 539 100.5 73.2 188.0 1,605.1
" Annual Runoff (10°m®%) 924 326 550 28.0 200 354 657 82 2673

Specd‘icRunoff Yield . o o .
S (mmpéryear) © 38 206 214 344 371 352 898 44 178

133 Gr'oundwat’é.r' Resources

General geology in Nngena may be largely dmded into two maJor

;"umtary areds, viz. (1) the crystatline rock area referred to as the Basement,
~Complex and (2) the Sedimentary Deposit. The former area s geological-
o blockwnsely extended mainly in the north- central, south-central and castern
| " parts mth a total area of 442.9 X 103 sqkm (48 percent), while the latter is



distributed formmg the large basins in the north-western, north-eastern and
central-sﬁuthern parts and also the mterjacent piles among the Basement
Complex areas thh a total area of 480.9 % 10° Sq.km (62 percent).

~In general, the Basement Complex is equally divided into sedlmentary
and igneous/metamorphic types, and the groundwater potentlal is small except
for the area where the faults and fissures are well- developed and the
weathering is expernenced towards deeper part. On the other hand, the
groundwater in confined or semi-confined Sedlment]ayers and hlghly cemented
‘sedimentary rocks with cracks and fractures of the Sedlmentary Deposit areais
expected to be of higher yield. Tal{mg into’ consideration the hydrogeologlcal
structures, pumping record of existing wells, recharge potential from the
rainfall, and extractable coefficient for development, the potential groundwater
resources that are defined at extractable groundwater i reserves for the NWRMP
are shown by HA for the sake of river basm p]anmng '
_ HAs P
1 noomoow oy _' Vi vn YOI Toal . (%)

1. Basement Complex Area

Drainage Area{103km?) €5 1319 895 853 55 97 ML 837 4429 (4B
Potential Groundwater (10°mS) 168 518 860 16t 037 308 - 063 i 17.23 G$
- Greundwater Yield (109m3%km") 3 1} I | I G S IR s3- .23 ] Y
2. Sedimentary Area T : ) o
Drainage Area (10%km?) 651 - 363 €94 - . 378 - 438 408 487 1343 4809 . (5%
Poténtial Groundwater (10°m3) z64 305 540 275 . 888 8447 563 4sT O MI0 (6D
. Groundwater Yield (wsm%m%) 1 B - 4373 - M2 e BB 0 83 . . 72
3. Total Area : o I : N
Diainage Area {105%km?) 1916 1381 1389 . 70 . 509 1005 538 1880 . GRS (o
Potentisl Groundwater (10%m3) 431 818 699 439 T 715 202 628 558 T 5193 U (atm
Groundwaler Yield (L03m¥km?) 33 57 H_ e 133 o 05, 3¢ 56

1.4 RELATION WITH OTHER RESOURCES =

_The principal objectives of the NWRMP to incr_‘éas‘e' the: 'ava>i"lahiility of
water resources and promote their rational utilization including environmental
and socio-economie assessment of the proposed water projects would depend

upon the focus on renewable and partially renewable natural resources such as -

soil, renewable energy (flrewood), plant and animal life. Sustamable
management of the water resources competes Wwith other prmntles where
attention should be paid to the inter- relationshlps among peOple resources and
environment in the quest for sustamable develOpment

1-8
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The most valuable national resources is the human resources base;

B consequently, the protection and enhancement of the people’s health and well-
_being constitute one of the major responsnbxht.y in the NWRMP. By their

indivigual and collectw_e behaviors, humans make significant positive or
negative impact on the water and other renéwable resources and non-human

environment of the cou'ntry.

_ In this_ NWRMP _Study‘, a Speciai attention has been paid to the land
resources managenient which is in the position parallel to the water resources

- seetor. The first attempt was the classification of nationwide land cover by the
JICA-Satellite Image Analysis (SIA): - . :

- {Unit : 10%q.km)
HAs

Classi W W v v Vi viE i el (%)
I Forestland 28 274 133 147 148 442 137 58 1368 (15
o Grassland ~ 46.6. 597 759 139 38 47 08 751 2811  (30)
3 Farmland © 69.5 °67.0 463 393 143 410 386 163 3923  (42)

Classification

4, Wetland -~ 089 .08 12 ‘15.112. 67 08 20 251 - (3)
5. Others 117 32 222 36 99 39 59 281 885 (10

Total 1315 1531 1589'1 3.0  b54.0 1005 593 188.0 9238 (100)

Notes: (1) Fo rest'land mcludes w oodland troplcal rainforest and mangro\ e.
. (@3 Others include usban disturbed, bareland and water.

Tho forest land covers only 16 percent of the entu‘e ngerna which is
qmte below the so- called dangerous level of 30 percent. In particular, the North
Region occupies 2, 2 percent giving a serlous effect on the micro- climate and
water retention to its river basins in addltlon to the dlrect damage made by the

' Sahehan drought ’I‘he vegetatlon closely parallels the ecology ranging from

sparse tree and shrub savansa in the north to coasl;al troplcal rain forest.

The estimate:d total potential cultival afea is 710)( 103 sq.km
according to the draft 5011 map of N:gerla, of which 392X 102 sq.kin are under
cultwatlon mcludmg the fallow. The high population growth rate has serious

- 1mpllcat10ns for traditional methods of soil fertility restoration based on fallow,
and : any éxpansion should be at the expense of the fallow perlod -And, this will
. result in declining y1elds under the current practlces, because the inerganic

sources of plant nutnents are not readnly avallable in the crop. rootmg zone due

i_,bo wxdespread sandy textured surface horizons and the soils are dominated by
. clays that do not provideé a reservoir of avaﬂable nutrients, It appears that |
_ Qpproprnate technology for haltmg thns process is not yet adapted to the present
f.smallho]ders capabxlit:es In Splbe of the country’s vast size, tho national
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population at 90 million already exceeds the carrymg capacity of 1ts land
resources when farmed at low- level of technology, and with the population
likely to reach 186 million by 2020, the imbalance will bemme more and more
serious in the future.

A comparative analysis on 1991 populallon density for cropping land
could provide some remarks on the present land use as follows: the South
Region has high population densnty of 5.6 persons per ha, followed by the
North’s 1.8 and the Central’s 1.3, It ¢an be said that the Central Region has

still }arg‘e potential for promotion of agricultural development regardless of the
present land productivity, and there seems much poténtial for new water
resources development in the eastern portion of this Region.

The main consequence of a combination of populatien pressure, fragile
land resour¢es and a slow uptake of approprlate technology is the land resource
degradation: (1) soil erosion in its various forms from insidious sheet ¢rosion to
visible gullying, (2) pervasive declines in soil fertility as fallow periods become
shorter, (3) reductions in vegetative cover and in the nutritive value of the
grazing areas, and (4) destruction of forest a_ﬁd woodlands which exceeds their
capacity for natural revegetation and contributes to a decline in the diversity of
plant and animal life. Attempts to address the problems of land resources
degradation have been made by farmers and the Governmeént. The scalé on

‘which these remedies have been apphed ‘however, has so far been small in
relation to the iminensity of these problems, if anythmg has been gamed ithas
been largely off-set by the effects of the Governnient policies and progiams to
place more weight upon achieving the rapid increase in economic growth rather
than upon the resources conservation.

~Apart from the area's_bécific gully'erosion 'probloﬁl's' which are
examined as one of the sectors included in the NWRMP, a wide range of
technologies exist bath md:genous and introduced, which offer prOSpeets ‘to
réeduce the various forms of land degradation. Those that hold the greatest
promise for widespread application are adJustments to farming practlcés aimed
at reducing runoff, fertility decline and the degradation of soil’ structure,
Cultivation along the contour, adjustments of cropping patterns to maintain
the maximum soil cover throughout the year, maximizing the apphcatxons of
-organic manure and compost, and mcreasmg levels of appropriate inorgamc
fertilizer inputs could all contrlbube t6 the more sustamable use of farmland,
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and given their rélati?ely low cost - apart frem inorganic fertilizers - most of
these essentially agronomic approaches te conservation are hkely to be

~ financially attractive to farmers.

‘There is apparently no mandatory requirement under the present
policies to make a review of urban development proposals. Although the issues

of coxmnunicati'ons, urban water need and energy supply dominate these

decisions, they should be made wu;h regard to the land quahty involved, to the
risks of disasters and to the change in rural land use that will follow. Itisin the
national interest to prevent most forms of hlghly damaging land use such as{1)
the contammatmn from mdustnal efftuents, solid and liquid wastes and storm
water, (2) the gully erosion by concentrated runoff from built-up areas or roads
and (3) the river ﬂoodmg over low-lying land partly due to local siltation of

~eroded sediments. Tt nay be noted that the FGN may consider it right to adopt

a policy which calls for the nation’s land resources to be used in a sustainable
manner, and this should be closely related with a proper 1mplementatlon of the
NWRMP., : :

1.5 OBJECTIVES AND SCOPE OF THE STUDY

1.5 Ob;ectwes

- The objective of the JICA assnsbed Study is to formulate a National
Water Resources Master Plan (NWRMP) which assures the optimum water

‘resources use and prowdes approprlate development alternatives on short (year
©2000) - and long (year 2020) - term basis. For the lmplementatlon of Study, the
' JICA has taken the followmg measures:

- To dispatch atits own' e'xpense' the StudyTeamtoNigéria -
- To pursue the technology transfer to the ngenan counterpart
- personnel in the ¢course of the Study. . :



1.5.2 The Study Area

 The Study covers the whole area of the Federal Repﬁblic of Nig‘eria.

1.5.3 Scopeof Work

The Study has been carried out comprlsmg of the followmg two Phases
in accordance with the Scope of Work and the Minutes of Meetings on the
subject Study as agreed upon between the representatives of the Government of
Nigeria and the Leader of the Preparatory ‘Study Team of the Japan
International Cooperatlon Agency (JICA) on November 8 1991:

Phase I: Revnew of Available Informatwn and Preparatmn of Study Program
- (Period : Marc¢h to July, 1992)

" This phase included the'review and analysis of existing studies such as the
draft provisional national water résources master plan {August 1985}, and data
& information relevant to the Study, and the é'xecution of initial field survey.
The findings of the review and subsequent analysm led to the formulatmn ofa
Study program in detail for the work in Phase I

PhaseIl: Main Work for the National Water Resources Master P]an
{Period : August, 1992 to 1‘-iarch 1995)

’Phis main part of the Study ihcluded'comprehensi\ie assessment, planﬁing,
development conservation, management and other aspects of the nation’s
water resources which were subsequently crystallized into the NWRMP In the

Study, due attention has been pa:d to the watershed management and other
environmental issues, Lo : R

Lists of the experts in the JICA Study Team, members of the JICA
Advisory Committee, composition of the FGN Steering Committee and
members of the FMWRRD Technical Committee as well as a lHst of the vehlcles
and equipment as brought into Nigeria by JICA for use of the Study are given
under Appendix A of this report
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. During the course of the Study from March 1992 to March 1995, the
followmg field work was conducted in Nigeria:

Phasel : FieldWork(I) ... April 20, 1992 to May 19, 1692

PhaseIl: FieldWork (1) ... August 24,1992 toMarch 21,1993
“Field W_brk‘(HI) ov. - November 8, 1993 to February 21,1994
Field Work (IV) ... January 30, 1995 to February 28,1995

1:5.4 Important Activities Involved in Phase Ul Study

(1) ‘National Water Resources Inventory Survey (NWRIS)

The information and data availdbie for the present water use and
needs for water resources development and management were collected by
means of NWRIS. The JICA’s invitation documents dated August 26, 1992

-were dispatched to eight domestic consultant firms for their “two- envelop”

styled proposals, and after selection and subsequent negotiations, the contracts
with following six firms were ﬁnahzed on beptember 28, 1992 with the
1mplementatlon penod of 0ct0be_r 1992 through January 1993:

- - Natwnwnde Somo Economlc Inventory Survey
e Skoup & Co., Lt,d Enugu
. Regtonal Technical Inventory Survey
e Enplan Group, Lagos for Northwest Region
‘e’ Water aid Dam Services Company, Lagos for Northeast Region

+ De-Crown West Africa Co., Ltd., Tbadan for Southwest Region
o Isu Associates NIG Ltd, Enugu for the South-Central Region

e TC Intematlonal Assomabes, Ibadan for the Southeast Reglon

: 'I‘he Fmal Reports for the NWRIS in 15 copies were submltted by

‘Mairch 18, 1993 that was the departure date of the JICA Team from Nigeria
“ after completmg the-Field Work (II), while 10 copies of the said reports were
delivertd to the FMWRRD for their immediate review and future reference.
-And, the important information and database whlch had been refined by the

JICA Team through subsequent ﬁeld visits and réconnaissance and are the

. basm l‘oundatmn for preparahon of the NWRMP are compiled in Vol. Three
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“Water Resourees Invéntory Survey” and Vol Four “Water Resources Database
 Maps”. I

(2) Satellite Imsage Analysis(SIA)

In parallel with the activities during the Field Work (I1), the Satellite
Image Analysis (STA) or the so-called remote sensing covering the entire area of
Nigeria was carried outin Japan undér the contract with PASCO International
Inc., Tokyo as duly selected by JICA during the period of October 1992 to March
1993. The subject work to support proper understanding of the nation’s land
and water resources through analysis of the Landsat Satellite Imageries and
facilitate broad interpretation of the present situation on those resources was
done in cooperation with the JICA Team in Nigeria;

At the end of March: 1993 the following products were subm:tted tothe
JICA Team.

- ~For whole country

Color Infrared Mosaic : Sheets 1.9, Scale 1:500, 000 (Photo Print)

- Watersheds Map : Sheets 1-9, Scale 1:500,000 (Ployestel Base)
Geology Map iSheets 1-9, Seale 1:500,000 (Ployestel Base)
Geomorphology Map : Sheets 1-9, Scale 1:500,000 (Ployestel Base)
Land Cover Map - : Sheets 1-9, Scale 1:500,000 (Ployeste]l Base)
Watersheds Map : Sheets 1-4, Scale 1:1,000,000 (Color Paper)

‘GeologyMap - :Sheets 1-4, Scale 1:1,000,000 (Color Paper)
Geomorphology Map : Sheets 1-4, Scale 1:1,0006,000 (Color Paper)
Land Cover Map . :Sheets 1-4, Scale 1:1,000,000 (Color Paper)

- Land cover map for the se!eéted areas:

~ Sokoto-Rima River 11-2 Scale 1:250,000 (Photo Print).
Hadejia-Mamaare-Yobe River :1-2 Scale 1:250,000 (Photo Print)
Niger River 11 Scale 1:250,000 (Photo Print)
Benue River = :1-4 Scalé 1:250,000 (Photo Print)
Ydeseram-Lake Chad: -~ i1 Secale 1:250,000 (Photo Print)
South Eastern ' ~11-2 Scale 1:250,000 (Photo Print)

Jos Highlands Y 'Scale_lezso,ooo(Phia_t'oprin;)

- Reportm one volume (March 1993)

A full set of the products was submitted to the FMWRRD for
" nationwide reference in the begmmng of the Fneld Work (11I), while
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- another set was egquipped at the JICA Representative Office, Lagos
for future technical cooperation program. And, the color-photo
prints of the Maps for Geology, Geomorphology and Land Cover for

~ the whole conntry at a scale of 1:2,000,000 have been incorporated

into Vol. Flve “Satellite Image Analy51s"

(3)  The National Workshop for the NWRMP

The National Workshop on the Preparation of a National Water.
Resources Master Plan organized by the FMWRRD in collaboration with JICA,
FAQ, UNDP and Werld Bank was held in Abuja during the period of December |

6 to 8, 1993 on the basis of the JICA Intenm Report. The Workshop with the

participation of some 200 experts from the Government and private
organizations and mtematmnal institutions consisted of the Plenary Session
(Dec. 8), the six Committee Session (Dec. 7) divided into Hydralogy and
H_ydrogeelogy, Dams and Reservoir Operations, Irrigation and Drainage,
Water Supply and Sanitation, Gully Erosion and Fiood Control, and River
 Management aiid Organization, and the Final Plenary Session (Dec. 8).

(4) Water Resources Decree, No.lm of 1993
The Water Resources Decree, No. 101 of 1993 was promulgated on

‘August 23, 1993 and its copy was delivered to the JICA Team at the end of
' ,Jannary 1994,
" '(5) " NatiOnal Manpowe'r In‘.ventery Survey in the Water Resources Sector

. The Natwnal Manpower Inventory Survey in the Water Resources
Sector was conducted by the FMWRRD entrusting this work to ‘Skoup & Co.
. Ltd.; Enugu, and its report was dnstnbuted to the JICA Team at the end of
January 1994 : :

1 5 5 ReportsSubmltted |

_ _ The JICA Team has prepared and submltted the followmg reports in
- Enghsh to the Government of Nigeria:

CULs
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