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ACGSF Agricultural Credit Guarantee Scheme Fund
ADP Agricultural Development Project
AEPB Abuja Environmental Protection Board
AfDB African Development Bank
BADC British Atmospheric Data Centre
BCM Billion Cubicmeter
BOD Biochemical Oxygen Demand
BOT Build-Operate-Transfer
CCU Climate Change Unit
CD Capacity Development
CITES Convention on International Trade in Endangered Species
CMCC Catchment Management Coordinating Committee
CMO Catchment Management Office
CMP Catchment Management Plan
CPI Consumer Price Index
CWIQS Core Welfare Indicators Questionnaire Survey
DDRO Department of Dam and Reservoir Operations
DEM Digital Elevation Model
DFID Department for International Development in UK (UKAID)
DID Department of Irrigation and Drainage
DO Disolved Oxygen
DPRS Department of Planning and Research and Statistics
DRBOI Department of River Basin Operation and Inspectorate
DWQ&S Department of Water Quality Control and Sanitation
DWS Department of Water Supply
EA Environmental Assessment
EC European Commission
ECN Energy Commission of Nigeria
EIA Environment Impact Assessment
EL Elevation
EMSS Environmental Management Support System
ERICA European Rivers and Catchment
ET Evapotranspiration
EU European Union
FAO Food and Agriculture Organization
FCA Fadama Association Committee
FCT Federal Capital Territory
FEPA Federal Environmental Protection Agency
FEWS Flood Early Warning System
FGN Federal Government of Nigeria
FIWD Federal Inland Waterways Department
FMANR Federal Ministry of Agriculture and Natural Resources
FMARD Federal Ministry of Agriculture and Rural Development
FME (d) Federal Ministry of Education
FME (n) Federal Ministry of Environment
FMH Federal Ministry of Health
EMP Federal Ministry of Power
FMT Federal Ministry of Transport
FMWA Federal Ministry of Women’ s Affairs
FMWR Federal Ministry of Water Resources

W HIK

#
~
-

)



FAY=VTH
AEKEFEHAREAHERE 2P =2 b

S B
FMWRRD Federal Ministry of Water Resources and Rural Development
GCM Global Climate Models
GDMA Gurara Dam Management Authority
GDP Gross Domestic Product
GIS Geographical Information System
GWMA Gurara Water Management Authority
HA Hydrological Area
HYCOS Hydrological Cycle Observation System
ICT Information and Communication Technology
IEE Initial Environmental Evaluation
IPCC Intergovernmental Panel on Climate Change
TUCN International Union for Conservation of Nature
IWRM Integrated Water Resources Management
JAXA Japan Aerospace Exploration Agency
JICA Japan International Cooperation Agency
JMP Joint Monitoring Programme
kW Kilowatt
kWh Kilowatt—Hour
LCBC Lake Chad Basin Commission
LGA Local Government Authority
M&E Monitoring and Evaluation
M/P Master Plan
MANR Ministry of Agriculture and Natural Resources
MCM Million Cubicmeter
MDG Millennium Development Goals
MICS Multiple Indicator Cluster Survey
MLIT Ministry of Land, Infrastructure and Transport of Japan
MW Megawatt
MWh Megawatt—Hour
NACRDB Nigeria Agricultural Cooperative and Rural Development Bank
NAFDAC Nigeria Food Drag Administration and Control
NAFSS National Agriculture and Food Security Strategy
NASRADA Nigeria Space Research and Development Agency
NBA Niger Basin Authority
NBN National Bank of Nigeria
NBS National Bureau of Statistics
NCC Nigeria Cameroon Commission
NCWR National Council on Water Resources
NDHS National Demographic and Health Survey
NEED National Economic Empowerment and Development Strategy
NEMA National Emergency Management Agency
NERA National Emergency Relief Agency
NESREA National Environmental Standards and Regulations Enforcement Agency
NEWMAP Nigerian Erosion and Watershed Management Project
NEDP National Fadama Development Project
NEFSSP National Food Security Support Project
NGO Non Governmental Organization
NGSA Nigeria Geological Survey Agency
NIHSA Nigeria Hydrological Services Agency
NIMET Nigerian Meteorological Agency
NIS Nigerian Industrial Standard
NIWA National Inland Waterways Authority

W HIK

#
~
-

(10)



FAY=VTH
AEKEFEHAREAHERE 2P =2 b

S B
NIWRMC Nigeria Integrated Water Resources Management Commission
NNJC Niger—-Nigeria Joint Commission
NPC National Population Commission
NPC Nigeria Planning Commission
NRDS National Rice Development Strategy
NRW Non Revenue Water
NTN National Training Network
NWRI National Water Resources Institute
NWSSBS National Water Supply and Sanitation Baseline Survey
OORBDA Ogun—Osun River Basin Development Authority
PET Potential Evapotranspiration
PHCH Power Holding Company of Nigeria
PPP Public—Private Partnership
PSP Private Sector Participation
RBDA River Basin Development Authority
RBMC River Bain Management Commission
RCM Regional Climate Models
ROPSIN Review of the Public Irrigation Sector of Nigeria
RUWASSA Rural Water Supply and Sanitation Agency
SEA Strategic Environmental Assessment
SHA Sub Hydrological Area
SON Standards Organisation of Nigeria
SRRBDA Sokoto—Rima River Basin Development Authority
SRTM Shuttle Radar Topography Mission
SSHA Small Sub Hydrological Area
STWSS Small Town Water Supply and Sanitation
STWSSA Small Town Water Supply and Sanitation Project
STWSSP Small Town Water Supply and Sanitation Agency
SWA State Water Agencies
TOR Terms of Reference
UAC Users Association Committee
UFW Unaccounted for Water
UNDP United Nations Development Programme
UNEP UN Environment Programme
UNESCO United Nations Educational, Scientific and Cultural Organization
UNICEF United Nations Children’s Fund
UNISDR United Nations International Strategy for Disaster Reduction
VAB Visual Basic Application
WASHCOM Water, Sanitation and Hygiene Committee
WATSAN Water and Sanitation
WB World Bank
WCA Water Consumers Association
WHO World Health Organization
WRDP Water Resources Development Plan
WRMP Water Resources Management Plan
WRUP Water Resources Utilization Plan
WSSSRP Water Supply Sanitation Sector Reform Programme
WTP or WIW Water Treatment Plant or Works
WUA Water Users Association
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E1E AT SR s DA R

1.1 FHE S IR

DRISCE ERETE (CMP) (%, JKSCHE 1 (BUF. HA-1) ZxfGedilk b 42, Gtk 4 X 1-1 12
A, BT, FHEDE Gl & U C oK OB R, 1TEIX 5y & L TOME LU LA F it 2 ff
7.T_“ L/Tl/\ 50

Water Bodies

(|
£°°%  HA Bounadry
—J

&
o000 P ﬁ, - ! LGA Boundary
oo i —-=
-~ < S ) 1 ' ! state Boundary

HEL : JICA 7Y o 2 R F— A

B 1-1  FHE SR X

£ 11 [ZRHE G HIRICE E M &2 omEEES,. AOBSEERT, mECAN RN D,
Katsina /M, Kebbi /M. Sokoto /. Zamfara N 4 PN FBE/LMN T, ZDh, Jigawa M. Kano N
BXONiger INNEEND, FHEIRIIRICE DM, LGA DU A MIBERMNFK -1 1TRT,

#1-1 HEXMREIBOITERSBIOEE « A0

HH THiFE (km?) EE 5
1. REKIK 1, 589, 938 100% HA-1 & F IR0 & ATz Bt OB KIk 2R
ESP2S7 1, 454, 810 92% [ EE5
[E Pk 135, 128 8% ) EHHEENICEENDHDOH
iifE (km®) A H-2010 (1000 A)
HH e FSE S BC S E S BETN a4 X F Hhis | xf R Hhig
- IESEN I2hHHS | §FEnd | ek IZE®H3 I2&8FEhD
=] =] =] =]
2. BFEXF Sk 241,421 | 135,128 38,041 | 17,142
Jigawa 23,419 264 0. 2% 1% 4, 864 92 1% 2%
Kano 20, 399 422 0. 3% 2% 10, 663 1,142 1% 1%
Katsina 23,829 | 18,294 14% 7% 6, 503 4,975 29% 76%
Kebbi 36,167 | 36,166 27% 100% 3, 668 3, 668 21% 100%
Niger 71,907 | 17,766 13% 25% 4,496 661 4% 15%
Sokoto 32,066 | 32,066 24% 100% 4,150 4,150 24% 10%
Zamfara 33,634 | 30,150 22% 90% 3, 697 3, 483 20% 94%

Hih : JICA Ve ¥ =2 FF—2A4
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1.2 R IR DL

1.2.1  AH

(1) EBsREAD

M) ETIE, 1991 438 L 2006 FFIC2EHEOEBFHENITHLN TV D, FFFEICE 5 &%t
GO N, £%10.3 B AN, 16.0 HHATHY . FHAKO AN DR ORTEFY) 3. 15% T
Holz, ®EioOANDiX, T EAOD 1I%ITHYT D (F1-258),

(2) 2010 EDHEEAD

EFAAZES (\PC) 1% 2006 FOEBFAEIZIE SR A D 2P TH D, —F, EHHX

[The 2010 Revision of World Population Prospects| (2T (] [E®d 2010 AN 0% 158.4 &
TNEHEELTEY, FERANDHEFHIBE L, ZOEED 2010 FEHEEM 2 RMEERE A O L Lz (&
1-2 M), M, 2010 FEDINBIA QL JICA 71 ¥ =7 b F—LNEREIC L D 2010 FEHEE M & O 2
SOEBFREMOEMRIZESXH S LT,

# 1-2  FrExISRHROMNBIEELR A D
i ) INEEG N
Hidk (lam?) LGA %#¢ 1991 4F 2006 £ BN | NOEE | 2010 4
ESE R ESE AR (%) AN/ km’ HEE
i 909, 890 775 88, 992 140, 432 3.18 154 158, 423
RS 33h Rz 135, 128 9, 764 15, 253 3.02 112 17, 142
- [ EohsdsEs 14. 9% 11. 0% 10. 8% - - 10. 8%
. EHEAMOAEFE 10, 291 16, 041 3.15 127 18,018
- [ Eohd R 13. 9% 11. 6% 11. 4% - - 11. 4%
- Katsina M 23, 561 34 3,753 5, 802 3. 04 246 6, 503
- Kebbi 36, 985 21 2, 068 3, 257 3. 17 88 3, 668
- Sokoto M 27, 825 23 2, 397 3,703 3.03 133 4, 150
- Zamfara JH 37,931 14 2,073 3,279 3.20 86 3, 697

gt

2010 Z=DPNBIN OHFFAE R 23 EEIZ K 5 2010 EHEE M & O 2 SO EBAHEMOBMBIC TS iy Lz,

[Annual Abstract of Statistics 2009, NBS| & TNNPC O 1E#k. I ONZ[E# [The World Population Progress

— the 2010 Revision]

1.2.2 &% - MECRIL

(1) Huigi#e4pE (GRDP)

7% 1-3 12 2005 4EFE OB GRDP Z7~d, HA-1 O EH 4 2R TiE, ADiE ) EHTI11L6%% 5
DHIZ DB, GROP O%f T EERIL 2.8% LKW 2 L35, HA-1 O FEE AR IGHE)
TRELZ T LEE I REETHY . BELS Tl Katsina I TORZEZEDY, Kebbi M TOHEL
ENHENLD, F3IRFEETIX, B - /NBHE. REFE, Q0D 3 538 TR 70% % DT\ 5,

# 1-3 %@ GRDP

HH Katsina Kebbi MM Sokoto M| Zamfara | &t
1. JH%I GROP (10 f&FA F) 192.9 116. 8 130. 1 140. 7 580. 5
T EHicED A 0. 9% 0. 6% 0. 6% 0. 7% 2.8%
< HA-1 EFE 4 M 5D 5 EIG 33. 3% 20. 1% 22. 4% 24. 2% 100. 0%
2. B Z—tkFE (%) 100. 0% 100. 0% 100. 0% 100. 0% 100. 0%
-1 RPEE 65. 9% 57. 0% 45. 9% 55. 8% 57. 2%
- 5 2 RpEZE 1. 1% 0. 9% 3. 0% 0. 6% 1. 3%
- 3 R PE 33. 0% 42. 0% 51. 1% 43. 6% 41. 5%
7 GRDP | 2005 4E &
HigE : NBS
BTHm 1
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() MNBUFTE

HA-1 WO ZZ 4 INOMBIF TR EZ R 1-4 (TR T, INBIRFOMENL, W bREIAL D 72 < B
M EICRE HKFELTWD ZENbnd, —H, BARKEEITED D FKFEREREIT 4 MF
)T 1. 3%I2DIEY |, REPEED 3.9% % LRl TS DORFHETH 5,

#z1-4 MERTEBSE (10711 7)

Katsina JN Kebbi )i Sokoto M| Zamfara )N
THRIEH 24 RAS) SIS RE=2 NG SAFRITS) =
2011 2012 2009 — 2011 2000 — 2011 2009 — 2011
RPN SN 13.7 6.7 14.0 2.8 37.2
BUN A 4% 69.5 42.4 53.0 41.1 206. 0
&t 83. 2 49. 1 67.0 43.9 243.2
2. X R 33.0 26.0 29.9 32.8 121. 7
BABE RS 74.1 54.0 39.0 27.6 194.7
Ak 107. 1 80.0 68.9 60. 4 316. 4
3. W NT R -23.9 -30.9 -1.9 -16.5 -73.2
4. BABREON, | &% 3.6 5.3 2.9 2.4 14.2
FAKREFERE | HE 4. 8% 9. 8% 7. 5% 8. 6% 7. 3%
W AT fliBE . ASETRTFII I ANA—EN TN D
il Mo T RE
BTHm 1
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1.3 HRRIL
(1) #E
B 1-2 1R END K 91T, HA-1 IXFE B ICAE 5 700m FREE D@ RN FAET D08, F Do il T

AR DS 300m FREELL T ORISR S - T b, HFIZ, Sokoto—Rima JINTHR - 7o Hiss i FUA < fKH 2
R L T\ 5,

........

e

Salamy

] Water Bodies = 300
] SHA Boundary
£°°%  HA Bounadry
... State Boundary

Elevation (m) " 80
w900

E 5 i i | 100
e i 200 T 1000

®

M JICA 70 e hF— A

X 1-2 HA-1 OHFE

HA-1 OHIFERREE L L C (X 1-3 BHR) | BEEALES Niger @ & FEE 2 @RI T 0 P65 1T
Sokoto B L FEZN B IEMH CH D, BmIROHIHE IZEINT 252 T TR TH D, TOHFTA
VRNV T EREEN D KN O BYE RIS 23 A A2 T 1 s B % 2 SE B IR O Rl A2 R LT
b, —h., MEH (2% S5 Sokoto Mk X NFESIZ KIIARIZ 0492 ODBFHETH 5,

HillL : JICA e vz hF—A

X 1-3 HA-1 OHZER

HTM 1
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(2) #'Z

HA-1 OHUVE X %@E&%ﬁa FIND, AT HA-L B O R - mi A AL L oA
LCTW5, £ iuTODSIZ’\ZPEI ETH D,

® fiifE - I~ HA ATV TRORERE., I7~2A4 MNENPLRD,
ke

% %%
® AL A e T ) TROERRE DIRNERERE S (REakh A, THRos. KRER
E\%DV4E A oy FE - I 7 ~% 1 MNERE
WCHUY FENDERRIERE T O T D,
® IR L Ay :¢$ﬁﬁWktXﬁ~/:7x I Ciitkea . ARPES. B
a7 TR S L, FHERIRO SRR R LIS ICBEALTZH O
ThH 5D,

—J5. HA-1 O30T A S LA O HEFE S FE TR S L D,

® 1iHr i Eocene
v' Gwandu J&

® [ H Paleocened
v" Kalambaina & (Sokoto JE#f )
v Dange J8 (Sokoto BHE )
v' Wurno J& (Rima JERE)

® Maestri— chitian
v" Dukamaje & (Rima JE&f)
v Taloka & (Rima JBEf)
v IlloJ=
v' Gundumi J&

e hLTUT
v s

HA-1 OHEFEE 1L Tul lemmeden HEFEZL O g YR CTd W HEFEZ O th 0T Sokoto SEEF O PG J7 AN B
T 5, L72H 5> T Sokoto FEF D H ) & FEIZ[A] H> > THAGKET LW HUE S IR 103 D iiE %2 =T,
WD St s & OB RIIT AR O Gundumi B2N5AG L. FEICIADN> CTH A, BIUALRE 2N IE
WA LTV 5D,

Tullemmeden HEFEZL T AMAC~BIE F TV IR L CHfdE SR 25200, B8 A EWEENRRAI
AN DL LHFEMIEZ > TV D, WERHZIZIES - IBE72 EDJE Ffi(’ﬂ?cﬁi%ﬁ) —F . WEIREF
WU E 70 & OFERE D HERE L T-, ]ﬁiﬁﬁj—?@ﬁﬁ Vs 72 & OHEREMI T — IR EKMETH Y |
WK & 720 Tz, — R O E X —XICEAKIETH D i KE %ﬁ?ﬁi@"éo

(3) /KEHE
IKEEHVEE AIBLE > & HA-1 O K OEHEIZLI T DY Th 5,
S 7Y TR

HA-1 DS 77 7 e A A A I 3AE e - RS - R a7 E b S d, RO
JFE 30~100m X3 ESCAE % 52 (A M bk 2 2 UARJER KB 2T L T\ b, Z o Rk H K
JEITTHL T KBRS/ N E NS DD HA-1 O A LATERAKDOKRE LT L TnDd, £
7o AR EICRE LB A b HKEETER L TV AN, JEYLE K IE 2N AFIH I AT 5 DI
iz LE|H A K8 O3 AITRICTh 5,

HERR A iy

HA-1 OHEFE S IX HA-1 OB L, HIuke~% = oms « B (BE) ok s s, HE
FEOW T, a0 BRI -0y N BT 7Kg & 7> T D, HA-1 TIZE#EO Gundumi

BT 1
(1-5)
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EEREFEEBREAFERE 227 b

JEH LN I11o &, % =42 Wurno &3 L 8 Gwandu J@2 BAF 28 KB A2 L TW\WA, b 0H:
KIBIIWE « BEAAOHBE T LG50 WWAEITHEFE KB LD, T bOHRIKEDHT K
AEIEE < AEPEHEE D Sokoto-Rima JI3iEs Tl F/KALAY GL-50m~GL-100m T 5 Z L WA I T
W5, RPN OMIEIZES - BABBTH Y REKE Lo T D,

EALEE)E

Niger 112 Rima JIH M HEHFAIC I U C R~/ MBS S5 DUALIE (W) 2340 L T %, 4510
RCHERRURE IS AR L ~ [ ORSRE - K8 TR S v, Z O OB IZEAKVED @ < 72k
JEETER LTS, IR IEETEF O LT AR V.

aternary
tiary
staceous
:-Cambrian
lcanic

Hii . JICA e vz s hF—A

X 1-4 HA-1 O HEHENE X

(4) HEE

HA-1L 2B T AHEAEXSIIBBORA—F PR FICB LTS, A—F 0, K
W& 600~1, 000mm, FYZ=DOMEHFEHIREI AN 4~6 » H OHIIZ 4540 LT\ 5, [ B O KE5 D
HIMN A—F PR FIZX STV D, &S Im~2m OEANE LS FRR L. £727 70N
ANT T2 EOBRDFHER TH D

(5) LHFIA

HA-1 123800 2 BRI RRPUEL FImd- &R0 BN 67. 1% % b, 5l - FEARMN 19. 6%
L, BMHEREILIT 3. 6%ImME 720N,

3 1-5 HA-1 o +HFI|H

HH a5t FRAR FLHIREA )3t i JKI R TTIEk Z DA,
i fd (km?) 135,113 4, 847 26, 524 90, 607 43 1,970 282 10, 840
ElE %) 100. 0 3.6 19.6 67.1 0.0 1.5 0.2 8.0

Hi#L : FME, Land Degradation Mapping and Assessment for the Prevention and Control of Potential Erosion
Hazard in Nigeria, Final Report, 2010 @ —X %4 L2 JICA VY= N F—LNEE

(6) K&

HA-1 1 XV R R B i S B LT D, JICA 7 Y=/ FF— LA O0HHIz LiuE, i@
F5 40 [ (1970~2009) (1Z31F 5 HA-1 OF MK E & FVFEERIRIL, EILE ) 76 Tmm/ 4
WAETHDEWESND, FHKEITHA-1 OFFHREIZEHIT 5 1, 000mm/ D> & & b sk o
600mm/4E £ THAM L TWD, MZEEHEDOXSNPKETH Y . MEOHGIIRIL 2~3 » HE & H
<, BREOY =738 AICHET 2, [KERULOFEMIC DN TIE, #4147 4.2 Bl Tk~
%,
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(7) &3

JICA 7 v =7 FF—AIC X 5% 40 4E/ (1970~2009) DOF —H (IZHILKE - KLT—F D
T K AUE, HA-1 B3RO FE THIVUE, BEREOK 8% 3 L, 7% 0 IXAFHE O TIHK
T 5, ELHNTONTEEIZ L DHTFAK - KiKEETRRKERRT > v Lid 10. TBOM/ 4T H
0. [ EANLORAKEEDDE, Ait 37 ABON/4E LMl SN D, H T KEEEOHEE )
b, FHAREOEIRE LTOM FART > v /Lid 5. BOM/AETH B EHEE SN, ASTRID
FEHCOWTIL, 4 E 4. 3~4. 5 HilCB W TR S,

1-7
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1.4 BUROAKFIA & AKEIRBAF
1.4.1  KFIHOBIR

AR x 7 ML AREREFICHESITIE, HA-1 12317 % 2010 4ERE ST oRKF]H &1 791MCM/
FThY, H - MR, B, %@@r%(*ﬁ WOKEGH) OFIABIE X, TNEh 31%.,

60%., 9% & 72> TWND, KFEBNZHAS & FiiAK, HTFKOFHIXZEILZ T 489IMCM/ - (62%) |
302MCM/4F (38%) DENIGTH %,

HBTT « FFPEAE K OKFIH Bl 246MCM/ T o 0 | HBTHT - FHEEFE K DKL 40~60%F2E TH 5,
AKIFEE LTI, K 33%, HITFK6T%DOFIHAL 2> TR, HTFAKOFHRNE N,

FEREA X — 2 L LTI, AMREREA X — o, B NBFETERLC KRB S D, AR — A0
F & LUTERAKZRMT S, FHEEERZIL 53, 900ha, FEREE(HEFEIX 32, 000ha TH 525, B
TEFEBITHERE M T O T D HiFEIE 15, 500ha & 72> T\ 5, FARINRFEEREIZ X, Fadama & I
iﬂéﬂM%m@ﬂﬁﬁ BWTHKBEZ OREKEFIA L TifThbnd b &, k% FK
JETDZOMDE DT BND, BIEIXHLEEDOMER T 217 5, A O KR &% 471MCM/
ETHD,

BE. WOKEEA O KK TAMCM/4ETH 5.,
1.4.2 RITKBHIR R

A7/ FTHERINIZHA-LIZEBIT H2BEFS L%, #3025, #iT/KE&E 16.92BCM ThH 5,
_ni\m1@@m§ﬁff//wwmm%% THMT S, 2D H b, 15, 0BOM 1T E KK 13 E
A LTHDIA L TPHE NI ié%@f%@ 0D 1.92BCM AFEE LT, BT - FEREAK, #E
BRI &N D, EHNRA NI KB BITRITKERED 18% ThHh D

FTEAKZFIH T %KL HA-1 THEF 1. 82BOM/AE D KBES 1 2 L TV 505, LRI
48. 4% LKV,
1.4.3  HT/KBARIER

HA-1 T AR Flask 2 L CARICFIH SN TS, ZOMEIZLLTO B0 TH D,
HFEoEKE

HA-1 OBEB I OSBRI KRET) & % 2-8 1§, H 70 b OB K BITHER RS 2 o o
(ORI 22 B & B R X TH D, WE L TIRESEDOBHKEIITHARENH D Z &
FELS B ST 5,

#1-6 HF 1ARKNSDEKESBER

YN =D Bk DEES
Tl - e 20~500m®/F& 2
HERE B X OHERE g s 20~500m*/ 0 F2BE
TeE A 20m*/ HELF
HAR 20m*/ HELF
Hi : JICA 7 ey =7 v F—LA

HFDOBES

HA-1 OFEKED Z A 7 & HPFREDOBGR A FE 1-T 1R, B OSAITEULE D 35K g &
725, Lizio T, AL OIE SITBER I F ORI & —87 5 Z & N2V, — FHRE O AL,
gL, Ml LIS KBOES TR, 72, WERKEOLGA T T ARSI H A E 2
AT D T T DR S I KE DRIk ST D Z Ll b,
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K 1-T HKEZA 7 LRI FREDBERK

HoKE s A~ HEDOHES
g - e 10~50m

WA B L OHERg = b 30~300m
Je B A 30~50m
A 30~50m

D - HA-1 CIRME I F AR L TV B 720, 8K O AR E AL I > TEL 2 A L b
Mo TR 2D, ZO X1, HAEOESIITHIIER H 525, ARFIZIEL, HA-1 OFERIFF O5H DK ENR
BZ: L TOEERT,

HEh - JICA 7 e V=7 FF— LA

HEOBEBE

HHAKEIRE  (FMWR) A3 2006 24T o 7=k KT s R ARG ST K D &K 37% D FH = 13 f# A P 6E
ThbH, WHIFOBBEDMRNIEHIX, EHIICRE SN Y KR 7RE SR 7 O ED
R EB 2 D, TR AKCH IR KOSA IR, Taak OFIHE AR R o 7 DR 8
ZATH Z Lo TEY , FAEHBRIEEE L TWARWEAENREZ WD, R 7NiE L~ %
EHPNREIND T —ADBZ, —J, FFRERORFELLIC L2 GKEOH L EZ X HND
ININD T —ZIIAEE LW, A OBERIIR L 7OMEOFELEZEL TS EEZLND,
FRIZRTEAR K DG A ITBKR BN/ NS WO H T ORFELI L0 R T OMEPBEEHRICEET S,

|

¥
N
W
o
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1.5 KRBT EAH IR D BUR DML N D&E & B

(1) EFHARE

Kt 7 Z—IZBRT DA T IS BT D, %é T OMERR & FEREIZBORCIERE DO E 2> H B
., S5 —E 208 E TRATWS, HA-L ITBIT A HHIF Y T 24 te 5 2 d H R T vk
DEBYTH A,

National Council on Water Resources (NCWR)

Federal Ministry of Water Resources (FMWR)

Nigeria Integrated Water Resources Management Commission (NIWRMC)
Niger—North Catchment Management Office (CMO) of NIWRMC

Nigeria Hydrological Services Agency (NIHSA)

Sokoto—Rima River Basin Development Authority (SRRBDA)

Federal Ministry of Environment (FMEnv)

National Environmental Standards and Regulations Enforcement Agency (NESREA)
Federal Ministry of Agriculture and Rural Development (FMA&RD)
Federal Ministry of Transport (FMT)

Nigeria Inland Waterways Authority (NIWA)

Federal Ministry of Power (FMP)

Power Holding Company of Nigeria (PHCN)

Federal Ministry of Mining and Steel Development (FMM&SD)
Nigeria Geological Services Agency (NGSA)

Federal Ministry of Aviation (FMA)

Nigeria Meteorological Services Agency (NIMET)

Federal Ministry of Health (FMH)

(2) MBUFHLRE

HA-LIZBW T, BB R VT Rk, HERE. AKAFEE, kL NREN L, WBEKE, NKHE
W, K. BE KERER SICEELZ A - T E2INBUFHEMIEE 1-8 ICf#T 5 LB
Th o,

(3) HFEAF (LGAs) KHAS
LGAs IZLL FIZOWTEEEZAF L TV A,

® I3Ia=T ITHL, FK BEROZOMONEA L7 T 3HICBWTEEY—E A
iRt 5 2 &,

® HEEXIKNIZH W TKEAMNET DK — R EXETHZ L,

® ARNAL, TFAME, I INPERROMEFMHEZITY 2 &

® WASHCOM (Water and Sanitation Hygiene Committee) ’?’WASCOM (Water and Sanitation
Committee) & AVNWESCOM (Water and Environmental Sanitation Committee) 72 & =
22 =T AR OTEB 208 U T, MG KA (RUWASSA) OEFZXmT 5 2 &,

(1-10)
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# 1-8 HA-1 DEE 4 N OINBAFHERE

TSN BORF

E7HERR

Katsina

State
State
State
State
State
State

Ministry of
Ministry of
Ministry of
Water Board
Rural Water
Agriculture

Water Resources
Environment
Agriculture

Supply and Sanitation Agency (RUWASSA)
Development Programs/Projects (ADPs)

Kebbi

State
State
State

Ministry of
Ministry of
Ministry of

Water Resources and Rural Development
Environment
Agriculture

State Water Board
State Rural Water Supply and Sanitation Agency (RUWASSA)
State Agriculture Development Programs/Projects (ADPs)

Sokoto State Ministry of Water Resources

State Ministry of Environment and Sanitation
State Ministry of Agriculture

State Water Corporation

State Agriculture Development Programs/Projects (ADPs)

Zamfara State Ministry of Water Resources

State Ministry of Environment

State Ministry of Agriculture

State Water Board

State Small Town Water Supply and Sanitation Agency
State Rural Water Supply and Sanitation Agency (RUWASSA)

® State Agriculture Development Programs/Projects (ADPs)

i HEEUKEIRE  (FMWR)
(4) ZothoF|ERELRE
HA-1 I281T 5 Z DM oOFERBBEITIZLL TN E £ 5,

® EUKEIRA (FMWR) DEZFKERMHERT (NWRD), K7, TR &R 9ERIHH
ik

®  WASHCOM, WASCOM &> 5\ ME WECOM 72 & 21 2 = =T ¢ % Huik b 9 2 (L AR

o Rt r¥— (FLh¥sth, 8PSt A2 Fath, fokbkibESt, v —natk, 7
Efkx oG, arVrro— B EEITO MM LESTE)

o BER. KxOHMTKEZFMATAA, Water Users Associations (WUAs) HEEN 5,

o koK EEAOEIZE L T, MREMOM ELFIEREGRE OSNEEZ @ U CHE
oM BORFAEAER 2 5282 L T 2 FEBURT AR (NGOs)

o BT mTxrs heTuls T hAEIHL TV S UNICEF, UNDP, EC, World Bank, ADB,
JICA 7¢ EANERBIEES  (ESAs)

|

&
>
Gt
i
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1% 1-1 FHEXRMISRICE TN M, LGADY 2+ (1/2)

State Code_State LGA Code_LGA Total Area (km2) |Area in HA-1(km2) Ratio (%)
Jigawa 17 Gwiwa 23645 450.5 260.0 57.7
Jigawa 17 Roni 23657 322.5 4.0 1.3
Kano 19 Shanono 23718 697.0 297.9 42.7
Kano 19 Tsanyawa 23723 492.2 124.4 25.3
Katsina 20 Bakori 23728 679.0 335.7 49.4
Katsina 20 Batagarawa 23729 432.7 432.7 100.0
Katsina 20 Batsari 23730 1,107.0 1,107.0 100.0
Katsina 20 Bindawa 23732 398.3 398.3 100.0
Katsina 20 Charanchi 23733 470.9 470.9 100.0
Katsina 20 Dan Musa 23736 791.7 791.7 100.0
Katsina 20 Dandume 23734 422.5 134.6 31.8
Katsina 20 Daura 23737 316.2 316.2 100.0
Katsina 20 Dutsi 23738 283.1 283.1 100.0
Katsina 20 Dutsin Ma 23739 526.8 526.8 100.0
Katsina 20 Faskari 23740 1,749.8 1,584.7 90.6
Katsina 20 Funtua 23741 448.5 224.1 50.0
Katsina 20 Ingawa 23742 892.9 482.6 54.0
Katsina 20 Jibia 23743 1,037.1 1,037.1 100.0
Katsina 20 Kafur 23744 1,106.8 2.4 0.2
Katsina 20 kaita 23745 925.3 925.3 100.0
Katsina 20 Kankara 23746 1,462.4 1,462.4 100.0
Katsina 20 Kankia 23747 824.3 819.2 99.4
Katsina 20 Katsina 23748 142.1 142.1 100.0
Katsina 20 Kurfi 23749 572.1 572.1 100.0
Katsina 20 Kusada 23750 390.2 118.1 30.3
Katsina 20 Mai'Adua 23751 528.0 527.2 99.8
Katsina 20 Malumfashi 23752 674.2 502.1 74.5
Katsina 20 Mani 23753 784.8 784.8 100.0
Katsina 20 Mashi 23754 905.2 905.2 100.0
Katsina 20 Matazu 23755 503.3 503.3 100.0
Katsina 20 Musawa 23756 848.9 816.0 96.1
Katsina 20 Rimi 23757 452.3 452.3 100.0
Katsina 20 Sabuwa 23758 642.0 1.1 0.2
Katsina 20 Safana 23759 281.7 192.5 68.3
Katsina 20 Sandamu 23760 1,418.5 1,418.5 100.0
Katsina 20 Zango 23761 601.8 24.1 4.0
Kebbi 21 Aleiro 23762 349.0 349.0 100.0
Kebbi 21 Arewa Dandi 23763 3,880.3 3,880.3 100.0
Kebbi 21 Argungu 23764 1,290.0 1,290.0 100.0
Kebbi 21 Augie 23765 1,180.7 1,180.7 100.0
Kebbi 21 Bagudo 23766 4,755.1 4,755.1 100.0
Kebbi 21 Birnin Kebbi 23767 1,320.8 1,320.8 100.0
Kebbi 21 Bunza 23768 871.5 871.5 100.0
Kebbi 21 Dandi 23769 1,991.0 1,991.0 100.0
Kebbi 21 Fakai 23771 2,239.4 2,239.4 100.0
Kebbi 21 Gwandu 23772 1,014.5 1,014.5 100.0
Kebbi 21 Jega 23773 887.2 887.2 100.0
Kebbi 21 Kalgo 23774 1,167.3 1,167.3 100.0
Kebbi 21 Koko/Besse 23775 1,293.3 1,293.3 100.0
Kebbi 21 Maiyama 23776 1,023.1 1,023.1 100.0
Kebbi 21 Ngaski 23777 2,623.4 2,623.4 100.0
Kebbi 21 Sakaba 23778 1,257.2 1,257.2 100.0
Kebbi 21 Shanga 23779 1,635.8 1,635.8 100.0
Kebbi 21 Suru 23780 1,344.8 1,344.8 100.0
Kebbi 21 Wasagu/Danko 23770 4,008.3 4,007.0 100.0
Kebbi 21 Yauri 23781 1,383.3 1,383.3 100.0
Kebbi 21 Zuru 23782 651.5 651.5 100.0
Niger 26 Agwara 23854 1,531.8 1,531.8 100.0
Niger 26 Borgu 23856 11,210.0 7,284.1 65.0
Niger 26 Kontagora 23863 2,076.1 649.6 31.3
Niger 26 Magama 23866 4,094.4 2,541.1 62.1
Niger 26 Mariga 23867 5,543.7 2,572.5 46.4
Niger 26 Rijau 23873 3,186.8 3,186.8 100.0

HE : JICA Ve o= hF—»A
BT F1E
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1% 1-1 FHEXRMISRICE TN M, LGADY X+ (2/2)

State Code_State LGA Code_LGA Total Area (km2) Area in HA-1(km2) Ratio (%)
Sokoto 33 Binji 24019 556.9 556.9 100.0
Sokoto 33 Bodinga 24020 562.7 562.7 100.0
Sokoto 33 Dange-Shuni 24021 1,207.4 1,207.4 100.0
Sokoto 33 Gada 24022 1,313.0 1,313.0 100.0
Sokoto 33 Goronyo 24023 1,700.9 1,700.9 100.0
Sokoto 33 Gudu 24024 3,463.6 3,463.6 100.0
Sokoto 33 Gwadabawa 24025 989.1 989.1 100.0
Sokoto 33 Illela 24026 1,243.0 1,243.0 100.0
Sokoto 33 Isa 24027 2,156.0 2,156.0 100.0
Sokoto 33 Kebbe 24028 2,608.7 2,608.7 100.0
Sokoto 33 Kware 24029 552.9 552.9 100.0
Sokoto 33 Rabah 24030 2,428.6 2,428.6 100.0
Sokoto 33 Sabon Birni 24031 2,351.9 2,351.9 100.0
Sokoto 33 Shagari 24032 1,328.4 1,328.4 100.0
Sokoto 33 Silame 24033 787.4 787.4 100.0
Sokoto 33 Sokoto North 24034 50.8 50.8 100.0
Sokoto 33 Sokoto South 24035 41.0 41.0 100.0
Sokoto 33 Tambuwal 24036 1,711.4 1,711.4 100.0
Sokoto 33 Tangaza 24037 2,469.7 2,469.7 100.0
Sokoto 33 Tureta 24038 2,378.5 2,378.5 100.0
Sokoto 33 Wamako 24039 694.9 694.9 100.0
Sokoto 33 Wurno 24040 683.1 683.1 100.0
Sokoto 33 Yabo 24041 786.2 786.2 100.0
Zamfara 36 Anka 24076 2,742.5 2,742.5 100.0
Zamfara 36 Bakura 24077 1,364.3 1,364.3 100.0
Zamfara 36 Birnin Magaji/Kiyaw 24078 1,187.4 1,187.4 100.0
Zamfara 36 Bukkuyum 24079 3,207.3 3,207.3 100.0
Zamfara 36 Bungudu 24080 2,291.2 2,291.2 100.0
Zamfara 36 Gummi 24081 2,602.8 2,602.8 100.0
Zamfara 36 Gusau 24082 3,363.2 2,802.6 83.3
Zamfara 36 Kaura Namoda 24083 867.3 867.3 100.0
Zamfara 36 Maradun 24084 2,725.7 2,725.7 100.0
Zamfara 36 Maru 24085 6,648.2 3,725.1 56.0
Zamfara 36 Shinkafi 24086 673.9 673.9 100.0
Zamfara 36 Talata Mafara 24087 1,428.3 1,428.3 100.0
Zamfara 36 Tsafe 24088 1,698.1 1,698.1 100.0
Zamfara 36 Zurmi 24089 2,833.4 2,833.4 100.0

HEh . JICA Va7 FF— LA
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2.1 FREEAEOBH
ARICHE 1 (HA-1) OFisE BREHE (CMP) @ BAYIL, HA-1 O T DRKEJRER] 2 RIT 5720
D, —OOHA KT 2 Th Y — ORI B H To 2.

DKERER] &3, BUFCERBIBEEIIC X - THR S 7SOV AT AL - T, BT
ARYI3S & 2B IR & AL ITEDEROKERISHT 2F/ELMIT Z 2 AfEL LT,

® 3S: FaM: (Sufficiency). 7K#ct: (Sustainability) 3L OVZeME (Safety)
® 2B ZhEME (Efficiency) BIXORYME (Equitability)

£ KEBISH T HEROFTELIE, DKOFIA I KIS SEE OB 56 L0 UKEOMRA)
ThHY, LFEETe,

® EIEAK, LERKE~DRK
REWER K

K7
YEAKHIAE & TR A il A
PNk IE

YNIIGES

e

RE R

Z O
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2.2 wREHEAHEOEA S
B

(1) FE O BEFR

HA-1 ORI BT (CMP) O FHHE B AER L, [REKER~ A X —7F 2013 LREEIZ, 2030
FELT5,

(2) LA

RIE BRI O _EALEHEN X, TEZF L~V OKESR | B8 XN OBERIZHESWTER S vz 2FEK
BR~AZ =772 2013 ThbdH, SHIT, FHEXFRITIC & 2 KM OKBERCM LSV D~ R F
— 7 I UNH LT, RO OBESCHE G EFEICEEND, 2E L, EFLLOEE
RKBORCAKFHE &I L~ D25 EAET 2581F. KIRD AT — 7 RV F —[W T -
RENLETHD,

REKEFR~ AX—TF 2 2013 1L FO [EFE L~V OKEK ] (ZHESWTER STV D,

FAT YT - BV 3 220:2020 (Nigeria Vision 20: 2020)
K7 % —1— K< > 7 (The Nigeria Water Sector Roadmap)
SL=7 LB BEE (Millennium Development Goals, 2000)
77 UH e KE Y3 (The African Water Vision)
EZFAKEE (National Water Policy, 2009)

(3) HEKEFEREHRDa T b

FIBEREEIL,. REAKEE~Y 2 ¥ —7 5 2013 & RIS, HAKEESEHE (IWRM) oot
MIESWTIER S D, TWRM X, KEJRZ BRI - HHT 25 5 2 THRFIEE L CEEMICR
RS ALODB D, IWRM & FK0 1, 2 OMBIHE PR OFHEE A 1TV 228 BT - FELL T <
TV ADI LT, TOHMIIRTZ EDTERWARROERRIELZHER ) Z &7,
R L TAELIRED - 2 ER 2 AN e 5 ETRRBICETHERSEL Z LITh D, AK
GRS TIZ, LT 350 e 28T, X2-1 88K,

® HARAEZHANNCHERE : KEJRE LHEJR, KEEKE, RINAKEHTRERE, BRR
TOKPFRIZBITDKOH H D HERE - BEEZMARINCEET H, = KEFREAT v
¥ /L DRk

® Ex 7 KBIEEF AR A RIS EE : PERAI 2 I BE ST KIS BE T B ik & 7Y
EHRAHINCBET D, (D XZTZROW)I, Jak, ETAKE, BEMK, LEHK, BE
DI=HOKE) =- FTEOHE L TH|

® BRx oF|ERMREORME - PREBUF, HIFBUN, RE®Z ¥ — NGO, ERAREH LD
LUV ONEMRE GOSN 7o —F 2 X5, = FIEREGREDOEEIVK

PRSP E O/ERRIZ H T > Tid, RO 3 SOMAICE L TIZLL T 0@ Y % 5,
AKEERT L ¥ VOIH

HA-1 OKEIERT > v v L. EEKEGFE~ A X —75 2 2013 TR U 7B 50T O 2EAIE ¢
HDHDT, ZOEZEFIEBRFE O ZIZH N5,

AKEZEDOTHI

REKE~ASX —7F 2013 TlE, HA-1 OFINOKFEEZ 2030 FETTHLTWDE, ZOF
B & BINDIT o T2 TIRIOMEN BRI AEAIT. AT — 27 R X—23 T, KIFEBEZREECY 7 &
7 A2 —BFEEHE O & TATL T, il Lo CTPHEZ A BT HOMLEND D,

AT —J BNVE—DBHN

bl d” 3S & 2B Ziilo TKEIRBIR FHERH T H7-0, AT =V RV X—SFIFTTEH7E1T%4<
DAT — 7 RNA—HFE LT, ETHREK - 7 2 —BoORERIEOSBEREZR DX TH5H,
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Water Resources Development Plan

— Water Sub-sector Dev. Plan

Demand

® \Water Supply
® [rrigation

@ |nland Navigation
® Inland Fishery

® Licestock Farming
@ Water Quality

® Recreation etc.

from Water Users

@ Hydropower Generation
® Flood and Erosion Control

i)

Utilization
Disaster Mitigation

Water Quality Conservation

For Water User Demand

/

Water Source Dev. Plan

Water Resources Potencial
Evaluated by Clarification of:

® Surface Water & Groundwater
® Flow Regime

® Long-Term Discharge

® Probable Drought Discharge
® Probable Flood Discharge

® Water Head

@ Water Quality

® Annual Fluctuation

® Regional Distribution etc.

U

Water Source Development

For Water Sub-sectors

|
|
l
]

-

i)

i)

]

Water Resources Management Plan

_/

Regulation and Administration
Through Activities:

® Operation and Maintenance to Supply Safe and Sufficient Water

® Regulation and Conservation ofWater Quantity and Quality

@ Coordination and Mediation among Organization and Stakeholders
@ Facilitation and Improvement to Support Development and Utilization

Integrated Water Resources Management (IWRM)

HEl : JICA ey =2 I —2A

2-1 PREHEEFE (CMP) OA A—Y

(4) TR EE i o RS

T E BEG T (OMP) SRE T, JEHIE LT, BUF ORI EZ b &S EH 21T 5,
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250~500 A /Hh 5 v RARTHHAMEF Census 2006)

Hifl . JICA 7 ey =7 FF—A
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RO RIS & B LA OIEFE A DEBY LD,
#3-4 #AAD

Hirlde Ak AO (FA)
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Hl : JICA 70y =7 hF—2A
(1-5) A:7E IR BAL AR

TrAFNLR—F FBTiR HEIE
(3-3)



SEAGIRE R AT EOE 7 0 V) b

ATEMREALK &I, #EHKERE (FWR) (2K JEAH (RAKERR) FRNICE 3-5 1R 3
ODOBERERAKENRESNTEY . Ihb a1 5, ok, fERIZRAERKEED R I X
2 ALK ED RLE LORMDE S 5 b OO, BHOFAKE KR, AN DHINIHE D KTFEOJLK 72
EDOEFEES . fKERROM EDRELRISNDI NS LHBTSN D Z &b, BUEDOTEREFH
A2 AR 2030 FEIZH > TR 2 2 L% Ll 5,

% 3-5 AIEHRAFREAAKE

JEAER (RRKERE) S3 R KFFETH ED NI JREAKE (U > bV/AN/H)
1| #ri T AT ) AR 120
2 | @A S L <R - BT TR i A= 1% A9 KR 60
3| MR 7 A P KR 30

il SRR R (FMWR)
(2) #% - FEMK

R FEMKIE, BT, FHET, BEME. Einfii, R, R fkMbie SRV THEM
SNHMKTH D, Ziid, BRI RTEBI O FER 21T Ta < | B sk O IHIEIZ L 0 I 5,

FAE PR (CMP)  TId, MNEAL THIG A 2 bk < AETE M — B KD 10%I2FY 3 5K &
. B BEMK— BRI EE L THERTE YT 5.

mE. EW - MERKO—BIEEKEORTEIZHT-> UL, ZNETOFEICE O CTHERT —
A PRERR STV RN, 5 E - Hul (HAR, ~=J1h, "I ZFR, N, 7730 - 'L
o) OF—X%E5E1Z L7 (Volume—5 Supporting Report @ SR1.2.1HiZ M),

(3) LMK

TEEMAKIT, RAOJFCE, B, PERMAN, el ELklblzo Tl Sh D, £
72, THROBEKEITHSREFFEBOTERII LI 5,

PRI PREHE] (CMP) Clid. ML CTHAIEH — B EBKED 1. 25%I2FYS T 5 K& %, 2010 0
EFE - K BEKE S UCRIERE L, LUK 2030 4F £ THER 8. 5% (GDP iFEHR) D
e Ui,

728, 2010 4ED TEHKO—HIEHKEOEEICHTZ> TUL, TNETOREITB W CTHMERT
— A DPHER STV, 255 - pERAK L RRRIC, Bk 5 E - ko THLEEr 7 24—
GRDP B WAL | L O [AEMEAKICKRT 2 TEMAKEEES ) OF—% %2252 L7z (Volume—5
Supporting Report ¢ SRI.2.1HiZfH),

(4) ZofhHK

FOMAKIZ, KEFEHK, KEA—FREKER EVREYLT 20, BEITEEHKECED
HEHBENIEFITNE L, ko FE - FEHAK, TRROWAKIZEEINTWDHDE LTI,

(5) TAROHEFH

TARFAKDIERIZOWT, FARBEAEKOEN, HiskFfm OES-CR kDL L L m EEEE LT
HAHRERETHOMLENH LM, [T ETETFKEAEAKRKSEL L TELT (REHZRERS
W), B AR EHERFEROSTHERANES TlIenz &b, HAKFIHIZZ2WL O S {EL
776

(6) TWAK=

TAIE, #i, #HEIRF LOVNBT O EAKEO R 7R, BlKHL, FER E S OKIEL
AL LT, MEERICE VW RDNDKE, BKEGATERAKEERZL THI,

72720, T BRI 5 EKEY—ERIHIMNOKEANIZ L > TIThIL TV AR, & FICKIE A
— A PRE I TR & BN F25E S LTV DA ITERER]) NN Thy ., Kl
B IRAKRELZ EMICIER L Ty, S 512, BEFEKER & OB 72T — 2 E O H
OE RN EELRIFIEFICREETH D, I NDE2EL, FINOAENE~OBEED 24 L2
KR A —H 30% S RE LT-,

TrAFNLR—F FBTiR HEIE
(3-4)



FAT U TH
AEKERE BB IEAFHERE 2 V=7 b

SN

BEAFE I DAR

REAWE, KFEEHIC L
T ENBIR SN DIRARR B L LT

() BEKXFE (AWR)
MARBEEISTHKERRT v VB L OKERAAT VAOFMMNERNTHDLZ L0,

IKTEEE T T
—J7. AR ORFEFEOREICH Tz > T ARKKGKEZZET D5, 7272

T,

ia A K it X

(CMP) TiX. BEiRZ2EELI-EH L2175 2

EG, HERBREUTEM L,

REHEIC RV Tl BB S D HRARBRE (AR 3EM L2,
Ok R g2 o T

2 MUK HIZ B LT RERAICIERR S D
FESHT 24T 96

3.2.3 ABETHOMR
#3610, FROEARSMEICES < HA-1, FE 4 03B L OYNBI DK E S &1, %37’%*‘
RN OKFEBERE TP Z /7T, TOFR. 2010 455 2030 4£12 HA-1 DKFBEZETFHIN 3.0 %12
E4HMM&N%K%M¢5;kﬁVV®5@(.32%%@\?ﬁ”uiﬁf%ﬂmﬁﬂguiﬂ%éo
# 36 KEETH
No Hi; JKFESE: (Million Liter per Day : MLD) 2030/2010
2010 (BifE) 2015 2020 2025 2030 b
AT =) T AE 8, 254 11, 666 15, 890 20, 994 23, 876 2.9
HA-1 663 974 1,354 1,804 2,020 3.0
E3 4 M EF 668 1, 000 1, 405 1, 886 2,112 3.2
MBIDOKFTEER
20 | Katsina 186 322 489 689 770 4.1
21 | Kebbi 114 183 268 370 416 3.7
33 | Sokoto 197 268 353 453 506 2.6
36 | Zamfara 171 227 294 374 420 2.5
Hh . JICA 727 FF— A
#3-7 FEEAMNOMBDRKZER OKEBEETH
kEEEE (Million Liter per Day : MLD)
M ARSI 2010 2015 2020 2025 2030
20 Katsina IEFE 186 322 489 689 770
AT 57 77 102 131 147
H T T - /N T 79 158 255 371 412
HTF I 33 58 88 123 137
EW - BE 15 26 40 56 62
T3 2 3 5 8 12
21  Kebbi A FE 114 183 268 370 416
A 25 35 47 62 70
H T - /N 59 96 142 196 219
7 7% 19 35 55 78 87
e RS 9 15 21 29 32
T3 1 2 3 5 7
33  Sokoto JHAF 197 268 353 453 506
AR 62 75 89 106 116
H T - /N T 90 127 172 223 248
MG TR 25 40 58 79 88
MV - pHY 17 22 29 37 41
T¥% 2 4 5 8 12
36 Zamfara INEFE 171 227 294 374 420
#ori 27 35 44 55 61
HH D /N 102 131 165 204 228
HTF I 24 39 57 79 88
EY - pHE 14 18 23 29 32
T3 2 3 5 7 11
HEL : JICA 72y x Y R F— A
TrAFNULR— FTHR FHIE
(3-5)




SEAGIRE R AT EOE 7 0 V) b

MLD
2,500
_—
2,000 HA-1
=/ States
1,500 e K atsina
e K ebbi
1,000 Sokoto
e 7 amfara
500 =EE§§§§;;;;E;:::——___
2010 2015 2020 2025 2030

Hih : JICA 7y = hF—2A

3-2 2010 ££~2030 4E DK EE T

3.2.4 KFBETHICET HEEST

1) vV FoRE

KFEFEEBIC L > OKTREENEET 52 &, MKRELREROBINMRE2EE 2, Fif3.2.20
AR ESLL TV FI2 325DV F U AZz., PRS- KEEZL LT,

BB, BESHTICE - TiE, FEAINGFHBLOEMZ0RLE T D,

ERLFI A

v A-1

SFY A2

v Y A3

D EARGERAWEEETH

3.2. 2 DA MWEFETHTH Y, WBEHEEIZR T 2 AT
FTIUALTD,

D EREMBD S B 2025 FEDOKRAKE K E 100% B ER S N2 WVEETH

EEEDOA > 7 TN FHEE D HEE WA A AT LT, 2025 4E1Z 89%.,
HAEAEIR 2030 12 100% DFG /K KRN ENEIER I ND TV A

D BEAREMD D BIAKED 30%52 5 10%ICHIE S 5 FETH

KB L B A SRR RNCAT 2D Z LTk D, 2030 4£ % Tl
ERPEHIICIRAK R DY 30% 05 10% ICHIB S D> F U 4

D EARSMD S B 2025 DAL RE 100% B ER I NT, HORAKEN
30% 75 10% 2 I X 2 EETFH]

FUA-1L LT A2 BN AEEDENTEY T A

EROVT IV AORESRM %, LTFOXIBICELOTRT,

TrAFNULR— FTHR FHIE
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# 3-8 RESTOEDOIF Y ARERE—E

HH ARV A U A1 ) A2 U A3
ATEAK, JFHALKE (iter/A/B)
T 120 120 120 120
ERH R B K OVINER T 60 60 60 60
HGFY% 30 30 30 30
¥ - F¥EAK EIRRKE) 10% 10% 10% 10%
TEEMK (AEIERHKE) 1.25% 1.25% 1.25% 1.25%
FaAKE J 3
HA-1 421 2010 4E (BIfE) 50% 50% 50% 50%
2015 4E 66% 62% 66% 62%
2020 4 83% 74% 83% 74%
2025 4 100% 87% 100% 87%
2030 4 100% 100% 100% 100%
i 2010 4= (BIfE) 69% 69% 69% 69%
2015 4F 79% 76% 79% 76%
2020 4F 89% 84% 89% 84%
2025 4E 100% 92% 100% 92%
2030 4E 100% 100% 100% 100%
AR A 2010 4= (BIfE) 47% 47% 47% 47%
B L OV 2015 42 64% 60% 64% 60%
2020 4 82% 73% 82% 73%
2025 4 100% 86% 100% 86%
2030 4 100% 100% 100% 100%
W5 % 2010 45 (BIfE) 40% 40% 40% 40%
2015 4 60% 55% 60% 55%
2020 4F 80% 70% 80% 70%
2025 4F 100% 85% 100% 85%
2030 4F 100% 100% 100% 100%
TRk 2010 4 (BIfE) 30% 30% 30% 30%
SEHI T PR 2015 4E 30% 30% 25% 25%
FAa7kER< 2020 4F 30% 30% 20% 20%
2025 4 30% 30% 15% 15%
2030 4E 30% 30% 10% 10%

HEh . JICA VY= N F—A
(2) BRESHERLE VTV FHBER

F39BILIOX3-31F, ERDOFEI-SDUF U AREHRMETHE L EE 4 M OKEBEEE T O
JREGHTRER L. AR TV AOKEEEIIHTHEVT IV AOKEEEOE S Z R LEZLDOT

H5,
#3-9 FEANOKBEETRORESHRERD TV FHEK
. FTEE (LD) b L<IFHE %)
2010 (FHAE) 2015 2020 2025 2030

(1) FEARTF U AKGEER 668 1, 000 1, 405 1, 886 2,112
(2) ¥ VA1 KTFEE 668 939 1, 268 1,657 2,112

RIFEA T TV A (2) /(1) 100. 0% 93. 9% 90. 3% 87. 8% 100. 0%
(3) v VA2 KTFEE 668 945 1, 262 1,617 1,732

RIFEA T T U AR (3) /(1) 100. 0% 94. 5% 89. 8% 85. 7% 82. 0%
(4) ¥ VA3 KT EE 668 887 1,138 1,419 1,732

REFEAR T U AR (4) /(1) 100. 0% 88. 7% 81. 0% 75. 2% 82. 0%

Hh . JICA 7 e Y=/ FF—A

(3-7)
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SEAGIRE R AT EOE 7 0 V) b

MLD
2,500
——HALFUF

2,000
—m— U F -1
1,500 SFIA-2
1,000 F1)A-3

|ﬁm$mwmiaﬁw
LA
500
0

2010 2015 2020 2025 2030

HillL . JICA 7e o= hF—2A
X 3-3 FEAMOKBETFTROBRESTERDOT T 7

o EHARIFVAILIFVUI-1DEER

BAEDFGAHE 23 LN 100% 2858 BAEAE DR EDIENTH 1 | 2030 FFOKFEEIF U TH
%, 2015 4, 2020 4, 2025 FED/KFFEEN, HART TV A L g L TENLEIL6. 1%, 9. 7%,
12. 2% D & 72 5,

o HARIFVAILIFUA-2DEER
ﬁﬁﬁﬁ@@%f%é 2011 FELAE DKL, AR TV A & b U Tl L. BEpHY
\ZE DIV MEDI K E < 720 BAEFEYR 2030 FEOWRIMED 18%I1272 5.
o HEAXRIFUAELEIFD)A-3DLE

FUA 1L ET A 2DMAEDLETHY ., FHEOKEKELFEEL L 100%2ERK B #E
EOFRE., IARHEEOENTH 5, 2030 FOKFEEORAIEIZ TV A2 LFET 18%
THAHD, 2010 F~2030 FEOBOKFEFEN LTV O TR DR,

LUEDH# G KK M 3Ras KO 100% K FARFE OBOE L K 0 SE8 AT E 20 ke /K B AR 5 118 2
Ao ETHETHY , RFEEH, BIUKHRIZ X D IRKROUGEIKRFEOIHNZ @R
WD Z ENBDTHND,

FE BEETE] (CMP) Tk, BKERE (FMWR) @ 2011 1 — N~ v ZI2E T DK E &3 100%
ERK AR B L. ?)%ﬂmfm OV TIERIEDO A HEFMEITN A K « BKI L OBEFRE O
THMAR D2, BURMERFS 222 LT L, RS FT U T2 KTEH AT U ADRHICEHRMT 560
&2,

ek, EEAMOEINOKFEE TR OREESHRERD T U A iz, £ 3-10 127,

TrAFINLR—F FBTR EIE
(3-8)



SEAGIRE R AT EOE 7 0 V) b

# 3-10 MHIDOKBEEFRORESTRERDO LT Y Ak

" P K& (MLD)
2010 2015 2020 2025 2030
20 | Katsina FEAR 186 322 489 689 770
1 186 294 427 584 770
2 186 305 439 589 629
3 186 278 383 500 629
21 | Kebbi FAR 114 183 268 370 416
1 114 170 238 319 416
2 114 173 241 319 343
3 114 160 214 275 343
33 | Sokoto HA 197 268 353 453 506
1 197 257 328 410 506
2 197 253 316 387 413
3 197 242 293 350 413
36 | Zamfara FEAR 171 227 294 374 420
1 171 218 276 343 420
2 171 214 265 322 346
3 171 206 248 294 346

Hh . JICA 7 e Y=/ FF—A

TrAFNLR—F FBTiR HEIE
(3-9)



T4 TE

REA IR AT WA T 2 Vs |

3.3 FEBE A 7K
3.3.1 BRI UVEMBE
(1) FHHE R S ek oD 2 3

FHE S G I ORI, BT A— & SR, AL TR E TH Y . RSN
#9600mm 7>5 1000mm TH D, [T ETITRAKBEENIKERD 2 5O, FHExHGais o 32570 2 AE

WIEI T, Iy FTHY, ZOMIZa X, ALK, FiEA, MR, B, e, o
FH, MER E 2R L T D,
X311 FmAEER (Fhv)
N VIV I Sy P A AR HAEAE

Katsina 357 337 27 170 50
Kebbi 167 203 58 29 36
Sokoto 92 495 21 15 49
Zamfara 432 323 22 43 122

W BFROMEIE 1994/95 75 2005/06 £ TONYHAFER
HidfL: NBS, Agricultural Survey Report 1994/95-2005/06

(2) e

FIEOERIEWIL, 2 A, ¥ PN YA, AR IYNVTLA Iy, 70Ky
EThHD, Fr I YAREERNLRERIZAKRTETVDIN, a A, INE, BHEORED
I T AT AERT LT D, FRCa ARBORMEZEED E L CTRESN TS, [T EOHERM
O AEHEE (AR —R) X5 EHH ton EHEE SN, EWNAFERITTEY 2.2 B ton TH Y | 5%
D 2.8 ton [THANITIKFE L T\ D, T ENCIE o A APEREMIT 4.6 155 ha EHEE S D8,
BIRTIX 1.8 B ha WRAKTHIEESNTEY . #EMMIEIX5 I ha CENTH S,

() EOREREET., SIREAF-OM BTN I UiE R 3 2 AR, 8D LFERA
B3 fif UEE § 5 RARFEE R I KB s D, BERIC K DFAWEM R E IR TH 5, 2D
2 HOK 2/3 1T IR TEF B OB L2 E 21T TRV, &Y 1/3 1 XHIcEH 0%
/K Z R U 7= Fadama #EE A8 A TUV 5, Sokoto—Rima JI| DR Tl )i < Fadama BEREDN T
nTn5b,

(91 E ok (HA-1, HA-8) TIIHS « B lkic b~ T, B FENER L T\ 5, HH
B EH O CITBEICHE N FE SN TR Y . mElciZa A, @I A4 X, W&, B
KR ERFIE I TWD, 4% b BEIOREME DT DM FEDOHEL R IR TH D,

= 3-12  Feskn | BRI E R (T ha)
HA-1 HA-2 HA-3 HA-4 HA-5 HA-6 HA-7 HA-8 &3
FHEIFEREE A Planned Area 53.9 44,2 33.0 20. 3 29.3 43.7 23.0 | 193.4 | 440.9
A A fE System Developed Area 32.1 11.3 2.5 5.0 10.0 5.7 6.1 55.3 | 128.1
FEEFERifFE Service Area 15.5 7.6 1.0 2.3 2.4 2.7 4.1 31.5 67.1

H#:JICA Ve Y= 7 hF—A

Area of Public Irrigation Schemes

250 000
200 000

150 000

Area (ha)

100 000

B0 RO

0 I.%?zg I~=es==¢ I...... .m ....... Iﬂ Iw..\.\.. 'm-exm-
1 2 3 4 o G T

HService Area tha)

I

B Planned Area (ha) B Syvstem Developed (had

Hi:JICA 7r Y=/ R F— 4

3-4 WU IR A

TrAFNULR— FTHR FHIE
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T4V TH
EEKEPEHAREAFBERET Y27 |k

(3) FEREBR

[V E O R R OEMBEOR L, a) BEAPEMEOm B, b) #EEOIRE, o) RO E dE
ZEEL LTS, ZNOEZERTAEOICUTOZ LICHRY T2 EBNIFETH S,

0 MM AXT—LDY N LEHEDET

® CITHIEI R O BEFE

® I ADAEPEMILK

3.3.2  FHmEH{ERNE—

W

ABEROHEDT 0, FIRGHIR ORI 7R IE A Lo F— RO 2 — L B RO L5 1
RET B,

1) BBV E—

IR DR, BLILO BB, IURE RO & R AL XV EROIEMREIER O LB 1
9%,

Vel (Hilsk) 13 | 2H | 3H | 4H |5H |64 | 7H [ 8H |94 | 104|118 | 12H

a A (JEFR) — L

BIE - R —
HEL: JICA 7027 FF— A

B 3-5 {EffHLeE—
(2) B ~Z—
RBDA 7> & DL BB AIREE A & — L DR Z — 2 J D IRO L9 IZRRET D, FARY/INFRRE
RIS BIEN TR TH D,
XK 3-13 BUWENAF—

NEIFEREA T — 2 (%) FARY/NRFERERE (%)
HA BES Wz FES W7 ZE
7K M JHIE 7K JHIE 7K JATE 7K H JATE
1 40 25 5 60 20 50 0 70

ML : JICA 70 V= FF—A
(3) BHEEM S —r

INFITERE A 55— L DO FHHEER /82 — 0%, BIER N2 — o R0a X 2 B U T2 B35 BOR & SO L
TIRD LI IZERET D,

# 3-14 FHEHEM R Z—

AT % — 1 (6) FL 1 BUSEHERE (0
HA iz Wiz iz W
K T K T K e K e
1 40 50 0 50 20 70 0 80

Hilh : JICA 7u =7 FF— A

3.3.3 KEEER
KEFE|L, WOT7a—|2H - CEHET 5,

TrAFINLR—F FBTR EIE
(3-11)
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| @ femEs ]
| HFEE k. A

| o wrki | | @ #apie |

|
| () MUk

| IKIR
FEPERIE + KSR K + HEEh 2 =50%
KPR - HEE2=60%

| ) makiE |

I P « FHEER N F —2

| bmst || ©) WADHAR
|

e

" KB

(T () F T FRLOHEZ Z M)

it JICA 7Y/ hF—A

K 3-6 AKEEEHE 7 0—
(1) EEAREBE
AREHE TIE —F > (Hamon) XU L 0 EHEXRRHELZEH T 5,

# 3-15 HEEXRFEBE (mm)
HA 1 H 2 H 3 H 4 H 5H 6 H 7H 8 H 9H 10 A 11 H 12 H
1 81 92 133 161 175 155 137 123 118 120 96 82
WL - JICA Fu Y=/ FF— LA
) EtREk

FAO BN B2 & & T HUIC B 1 2 AT B OEMREII TRO L BY LT 5,

% 3-16 {EWREK
HA 1EH 1 H 2 A 3 A 4 A 5 A4 6 A 7H | 84 9H |10A |11 A | 12 A
a R - - - - 0.17] 0.69 | 1.04| 0.99| 0.61 | 0.15 - -
ZFOfh | 0.88| 0.85| 0.39| 0.05| 0.11| 0.41| 0.75| 0.85| 0.54| 0.14 | 0.15| 0.52
HEL - FAOZ S L IZ JICA eV NF—LADRE

(3) HEKE
RS R & VEREL, FEK DT ~RiE 3 D K0 K OMERHT RO ¥ g K 258 L CIEE
KEZHET S, 22 TR FEBHELZ 2o/ B, i HKIZKE T 150mm (R E HK) . A
T60mm & L7z,

® HEIKE = AREBEXIEMRE + #iTNREEKL + MK
4) EPNE
HZN & TR P I B S 72K D ) BEM ORI CE 2METHDH, AKHH
JKFHE ClE 5~80mm D HEERNED 80%FREAFINEE T H I ENZN L, KEDOHZM
BIIMBAKED 80% &5, —J7, MHUI/KHED X 9 2k RE N EEN - . DA N I3k
HEv s/ hs<EHESN, [ ETHREHIKHOA N ED T0%FLE S M O A %0 i’E &40
W HLEZLND,

1

YEIE~ V= kid, BRI (C) . 1 RN o AREE (h) . ASERGE (n/s) . B EEAERHEEE () 07— X
ERELT LN, BRTEINLD S LD OnDOFHRMAE LRV, /=T (Hamon) i L W DR NKE T
A—H THEARETH D,

TrAFINLR—F FBTR EIE
(3-12)



T4V TH
EEKEPEHAREAFBERET Y27 |k

#®3-17 HPNE (mm)
HA 1A 2 A 3 A 4 A 54 6 H 7H 8 H 9 H 10 A 11 A 12 A
7K H 0 0 2 4 18 40 82 100 56 6 0 0
Pl 0 0 1 3 13 28 57 70 39 4 0 0

High : JICA 7u Y=z 7 FF—54
(5) MufAAE, KHEL, MR, KR

HEKENOAVIKEZZ LW THAKEZFTES 5, (EFWEFTHHTICEKERZ WG,
MAKREIZER L7 D, AMFEEA % — NI FICRIKEZ KR E U, ILERIZA7#E 5 Fadama &2
RO RO FAR /N UARIERE = 236 | T UK IBOR R DIRIK 2 E2KIR & L. IR A O R/ LS
FEWEREE T TR Z R0k & 5, RiKZKIRE T 256, IR L OTUKHLE S B
ETOKBAKZEB L, E@EG TOMEMNRLSE L CHKEZR T 5, —77. Rifik
M TR EAIRE T DG, B COMBMSEOREZER L CHAKEZEINT S, [TIETIX
HNBGROEE . BERIER 60% 2@ DT\ 5,

® RUKIR : KA AR = 50%

® HTFUKIE : FEESIR = 60%

MK B 2 BRSO KRR K OV == Chr L CHUIK B2 HET %,
(6) BNLAKE

KR RO 2 — 0 BB L TRE LB HKEIIRO LB TH 5, M. fKEF
SIS T, BB Gtk TIERE KR D7 < | R ITIIMIELT DR VB TH Y | KH (i
Z) DEIRIIEr TH D,

# 3-18 EWAIR HALHAKE )

HA G FAKE (mm) FLH 7K & (m®/ha) VEfF /8% — 2 (%) VAT K B
. KH JHTE K JHTE KH JHTE (m*/ha)

) S 579 221 11, 580 4, 420 40 25 5, 737
W2 0 322 0 6, 440 5 60 3, 864

Hil : JICA 7u >y =7 F—24 (Volume-5 Supporting Report @ SRI1. 3. 4 Hix )

F3-19 HTFAKE HAAKE (i)

- - FUF AR (mm) FT K& (n/ha) TER 2 — 2 (%) WA KR
A KH JH{E K H JafE K H JfE (’/ha)

1 Rz 579 221 9, 650 3, 683 20 50 3,772
S 0 322 0 5, 367 0 70 3, 757

Wil : JICA Va2 ¥ =7 FF—24 (Volume-5 Supporting Report ¢ SR1. 3.4 i)

3% 3-20 KKK BATHAKE CRFREHE)

HA o FMiAAKE (mm) FLH 7K & (m®/ha) VEfF "% — > (%) o T K
. 7K H JAAE 7K H JAAE 7K H JRAE (m*/ha)

i SR 579 221 11, 580 4, 420 40 50 6, 842
WL 7R 0 322 0 6, 440 0 50 3,220

Hif : JICA 7u >y =27 hF—2 (Volume—5 Supporting Report @ SRI1. 3.5 HiZzH)

F3-21 MTFAKIR BATRAKE CRFREHE)

HA 117 AUHZKE (mm) HLUHZK & (m’/ha) YEfF N Z — 2 (%) N K &
’ 7K H JATE 7K H JAVE 7K H HYE (m*/ha)

) FEES 579 221 9, 650 3, 683 20 70 4, 508
W2 0 322 0 5, 367 0 80 4,294

Hif : JICA 7u Y =7 hF—2 (Volume—5 Supporting Report @ SRI1. 3.5 HiZzH)
(1) HALRAKED A BB F—
FEREHENZ 1T Dk o ALK ED A BRI N % — 2 % FTRITRT, BIKIROFEBEA F— A
DA, FHERSHUE TN O RGO 6 A TR BMHAKEN KX 785,
# 3-22 BN AHKEDHBEMAF — (RFEAPE- () )
HA 1H 2 H 3 H 4 A 5 H 6 H 7H 8 H 9 H 10 A 11 H 12 A

1 71 78 51 5 130 204 142 101 62 47 44 73
Hil : JICA 7 vy =2 FF—24

TrAFINLR—F FBTR EIE
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FAT U TH
AEKERE BB IEAFHERE 2 V=7 b

TR KIRO/INEEREE OS5, §
KL 5,

— 5 ABERIC 3T D RIEK ZFIH 9 % Fadama 36 K% OVNBUBEEREO 56 . INEIEIEI AT DT,
HRREEOTHTH 5 2 FIHR BB AKERRE <25,

# 3-23 BANLAAEDHABIEL N Z —> (RFEAK, HTAIE- (mm))

T 6 SR T I RV FREIE O BRAGIF I D 6 7 Tig b ALK&

HA 1A 2 A 3 A 4 A 5 H 6 A 7 A 8 A 94 | 10A | 114 | 124
1 95 104 68 7 @D | (130 | 94 | 68) | 45) 29 59 97
5%  ARFEAKRAOEE ., MEEMIIIThRW=D, BFTIE () TRLTWS,
il : JICA 7u =7 FF— A

(8) BDAFTER

IR E KR E T DREMEA F— L, IRFEAKE KR E 3% Fadama 3 &/ NBUBREREE3E, T K%
KIRE T D/ NRBEEEEEOKFEEREIITNETNRO LB TH D, KEEEIL, WF mmm
7% 246MCM, FAE T 472MCM THh 5, FDOfEIL HA-1 Hs O /K EFER T o v v (NERAEFES
%) 10, TOOMCM @ 4. 4% 24844 5,

£ 3-24 BKEEE

IR X5y iifE (ha) FRIZE (MCM) | #2ZE (MCM) - (MCM)
FETARIR BEAFHEEA 20— A 32, 149 185 124 309
R QUIEJR) | Fadama 23/ NEBFEE R 21,482 0 81 81
R KR JNFSEE 3 10, 875 41 41 82

i 64, 506 226 246 472

H : JICA 7 ey =7 b F— 4
(9) FEABER

ARFFERT, W7 398MCM, 27 398MCM, #RE T 775MCM T 5, 2 OFREIT HA-1 Hil D KB IR
Ty (NEAEPES D F) 10, TOOMOM O 7. 2% 2 F14 9 %,

# 3-25 FEKEEE

KR X453 T fH (ha) FIZE (MCM) | #2ZE (MCM) 2 (McW)
F WK IR HEE A % — A 42,541 291 137 428
RFEAK GREEIR) | Fadama f2 36+ NSRRI 35— 32, 111 0 138 138
H1F KR NIRRT R E 23, 630 107 102 209
it 98, 332 398 377 775

Hidl : JICA 72y = FF—L4
(10) JIEEEZER L HBEAKBEEEELOTHOEBLE

HEKEEREICHTARELBOZE T, 4.3. 3HIIBWTHREINAZELE L F U FDr—
A 1%L EIT, FFETHENDRIBEEILORELZE L, ERL2DRT v v VAR EIZHE
3-26 IR TRIEZIIC L AR AE R L TRT v LR EE (PET) 2R EL TEET S,

# 3-26 SIEZEILIC X BHRE

HA-1
SAIRZEE (°C) +2.5
PET ZE(bAR%k 1. 168

HEh . JICA Ve =27 hF—24

RGEEE OB L ERE LT E ORMOKTFERIL, 2ERTIRT 1T% ML &5, KFEEEITEE
KO BRZECTHIN L, Rl DEBORERE S O T KRS 18% 1 L HEJI S %,

£ 321 [UEEERC XL HHEAKEEEDOE(L

KR X5 mfE (ha) FRZE H7E i
F WK IR HEEA % — A 42, 541 +19% +14% +17%
ik GREJR) | Fadama B2 36+ NSRRI 3 —¥40 32, 111 0% +14% +14%
R KR AN R E 23, 680 +22% +14% +18Y%
it 98, 332 +19% +14% +17%

HEh : JICA 7 u =7 R F— A
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3.4
3.4.1 HpE

i DERK T RO TR
mﬁ B FZEERITEE) |

0.039m* & L7z,

T 2E 4 P ORI BT

Z DY 7 7 Z—DKFIH

1% TFAO Livestock Guideline in African Region (FAO 7 7 U h
WCHERLL . v, ¥X, vV, X, FIX, Uw, mn
OZEOERIARER 1 584720 F/KEE2ZN 21 7.88, 0.84, 0.73,

K

1.20, 8.98, 8.10, 3.07 &*

AREEKEGE~ AR —T 52013 F 4= 4. 4. 1 8ixd EICEET

%, ZHICMZ TEREKER~ AX —7F 2 2013 IR S 105 HA-1 JEIEANIC A Al o582 %

LT, WSS L 5 HA-1 OFEHEIT. 2010 4T 55. TMCM, 2030 4EC 77. TMCM T&H v . 20 4F
TR 39% N RIAEN S,
# 3-28 FBEOKEEETH
2010 2030
Fa Atk (T-8H) 7K B (MCM) FaaEk (T-8H) 7K B (MCM)
A 5, 205 7,883
Y 8, 893 10, 557
Yy 8, 202 8, 483
7 H 188 288
F& 15, 120 55. 7 15, 334 T
s 200 200
g 120 120
=P 106 106
F D) ZEICEE. Teb, AahrEER
2) FUH, Aas mﬂmﬁﬁimwﬁméﬂL#@< Pk TR EE D 7= 8 2010 4EDFEEL A 1
3) KETRE. BAREEKEE~ 2 X —75 2 20135 4 5 4. 4. 1 fins 50| ]
HH L ﬂm7uyi7h% I
# 3-29 ££4M®%@Eﬁ&mﬁgﬁ(mm$)
" ‘ ETT NG - -
v s =D 7 X EX 3 =0 T K < "
Katsina | 1,109,728 3,998,276 2,398, 963 0 5,204,109 6,108 0 0
Kebbi 440,469 1,974,189 1,063,894 140,500 3,598,760 14,726 18,057 4,174
Sokoto | 2,578,403 1,791,659 2,662,525 35,000 3,919,385 103,390 59,917 60, 682
Zamfara | 1,075,973 1,129,270 2,076,802 12,975 2,397,355 75, 360 42,329 41,284
ZF | 5,204,573 8,893,394 8,202,184 188,475 15,119,609 199,584 120,303 106, 140
‘J‘H _ _ ﬁE‘FEﬁ‘/Z‘g7J<% (mS) _ _ § §+
4 ¥ B 7 % ES E 75 U~ (m3)
Katsina | 8,744,657 3,358,552 1,751,243 0 202,960 18, 752 0 0| 8,744,657
Kebbi 3,470,896 1,658,319 776,643 168, 600 140,352 45, 209 162,152 33,809 | 3,470, 896
Sokoto | 20,317,816 1,504,994 1,943,643 42,000 152,856 317,407 538,055 491,524 | 20,317, 816
Zamfara | 8,478,667 948,587 1,516,065 15,570 93,497 231,355 380,114 334,400 | 8,478,667
§+ 41,012,035 7,470,451 5,987,594 226,170 589, 665 612,723 1,080,321 859,734 | 41,012, 035
S DHEE R XL OVUKFEBE BT Volume—5 Supporting Report @ SRI. 4.1 &inx& 5] H
Hih ﬂ%7ﬂ/:7%?%
#£3-30 FEAMOFHHI L AKTFERE (2030 )
" ‘ e VNG - .
A Y YD 7K Ed B0 0K U~ i
Katsina | 1,680,852 4,746,398 2, 481, 044 0 5,277,826 6, 108 0 0
Kebbi 667,157 2,343,582 1,100,295 214,901 3,649,737 14, 726 18,057 4,174
Sokoto | 3,905,383 2,126,898 2,753,624 53,534 3,974,903 103,390 59,917 60, 682
Zamfara | 1,629,725 1,340,569 2,147,860 19,846 2,431,314 75,360 42,329 41,284
| 7,883,117 10,557, 447 8,482,823 288,280 15,333,780 199,584 120,303 106, 140
‘J‘H _ qz‘réﬁ‘/[\‘é‘gﬂ(% (Hl3) _ _ § §+
A (m3) vV 7K Ed =D 0K v~ (m3)
Katsina | 13, 245, 112 3,986,974 1,811, 162 0 205,835 18, 752 0 0 | 19, 267, 835
Kebbi 5,257,199 1,968,609 803,216 257,881 142,340 45,209 162,152 33,809 | 8,670,414
Sokoto | 30,774,420 1,786,595 2,010,145 64,241 155,021 317,407 538,055 491,524 | 36, 137, 408
Zamfara | 12,842,230 1,126,078 1,567,938 23,815 94,821 231,355 380,114 334,400 | 16, 600, 752
§+ 62, 118,961 8,868,255 6,192, 460 345, 936 598,017 612,723 1,080,321 859,734 | 80, 676, 409
= - LBEEH P L OUKEE RIS Volume-5 Supporting Report @ SR1. 4.1 &in6 2 H

u”jEﬂ.JICA7\:fy::7 kT — LA
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3.4.2  HKEHE

) EHEE IS OPOKEIRI IR LN TR T 2, A, AR & OYKEIR S H]
KGRI H FARITHEAFE L TV D03, & UTHZHNZ IS 1T DARFEED R E VY,

WKBIEIZ BT BAKEFEFRNL., BEE RO Nnventory of Private and Government Fish Farm,
2007 OFEIHEFELE X—A L LTHET D, EEAMOEMKEETEILE 4 MEEKER~ A ¥
— 77 2013 A4EAA2H AL EICREL, ZHCMA TREKER~ A X —77 22013 |12
IREND HA-1 PRI A D N O #2220 L C, mREED I K 5 HA-1 JRIEN O FHEIL, 4
M/KFEZEE 2010 427C 17. OMCM, 2030 £4E T 28. 6MCM T V) . 20 £ THI 60% N RIAE N D,

# 3-31 BKBHOKEZETH

" 2010 2030
JKiEfE (ha) 7K A5 B = (MCM) KiEfE (ha) 7K i 2 i (MCM)

Katsina 115 3.4 184 5.5

Kebbi 229 6.9 366 11.0

Sokoto 56 1.7 90 2.7

Zamfara 149 4.5 238 7.1

it 548 16.5 878 26.3

HA-1 594 17.9 950 28.6

o AKEAER X OUKEE L Volume—5 Supporting Report ¢ SR1.4. 2 Himn681H L=,
Hh . JICA ey = hF—2A

3.4.3 KAHRE

[ ETITBSOREMGENHIEHSORBOT- DD —oDOEBELFHFH L 2> TS, K%
EIL, 9 LIz oB o ERBICHEM TE 5250 L LT, BB ARAEARN TR LY &L
TW5,

KT FEENTIARNNTIFHERL ORI TH Y | AR EDOREZ D S5 Z L1372,
Ll 6, AR OKNBEE TIE TIRIEDORNDONZ — o 2B I EL T ERNb D, fit
AHRDOHGHETH, Kiftze #— 8 NIE S BTN OBIK X Z2 £ 3R 5,

TVRIE TOMINEREL, LK - FEEOTZO OKFIM, ZBE LZ2WEH T, KIFEEORKIEL S
NIERNEEN TN D,

3.4.4  PEAKEHE

BEKIE, W, WK DR WNGFTIC K O SME 2 b QKDL 2B R 248 L, dokBIEE,
ZOHG 2, FKPHKZMOF DT> TRRLIZY | KEEZE LT Ffi~LZaIZi Lz L
T, aryre—n452LThHD,

T« AFEAG AR EBEAKIC B 1 2 K TEREIT, BEEAICIZBROFUKIKIEZ A TRIICE
FHEOCET 27012, BUkL, FIAT2&2EKL TS, KBV TIE, 2ok
O IRBUK, EERMZAIMOIEREEZIG 20 o), KEEEOEENREEITATORU,

Ll ZHIY DML DHOKORTREC, HofIZI81) % Water Harvesting %5 O RZK WK ATHE
(2 & PRI &S DETKERE~OFGIL, 4% [T BB THERSNLINEESE
Abh%,

3.4.5 HNEEKE
WEEAGEIX, ZAET [ ETIEERR, BERMISERZEIZI> TRboTE 7, £/,

IEIAE O NIWA OEFEETH AT, K70z 7 FTIHERNBIEFICESNTWT, LERRED
FEAR 1 SR

2RO KSR E TITIT RN S DRIEEIC L 50 AR U D08, —RIICEEKE R L I LT R 3/ &0,

TrAFNLR—F FBTiR HEIE
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LarL, NEKEE, [0 ERET TV DIER, 22K, KiEDO~ /LT E— FOERREROSHD
L ODETHY . Sk, MATAREZRF)IOMRFEBIIEZE L /2> T D,
WNEKEIZ 31T 2K FEE R, ERET X OFFHRFOFIKEO—H L LT, ot s Z—oi
JINE W OFEM 72 H ) 72K TFE O L AT D RETH D,

3.4.6  TIJIMERFRE

AITEN £ TIOR SNTOKFTER L3I, KROBREEZHEFFT 5720, b L <32 OfofE OB
I RO HHERAR RS L @mWBSEE 2 Ff o THER SN D MENR H D, [77) HIZBW T,
T HERAAT B O NG S TR ETIAIIMFAE L TWHVRUY,

TR BRG] (CMP) (3K SCHIK L D~ A X —T7 T U LUV OFETH D Z &S 1) IHERR
BORTEICHTZ 0 KL TIEEZEHT 5% KU TIEC X > TIHERRT R 2R ET 2 72 O3
WIS HFETDIN, A7 avo7 MZBW T, ) EoFERIRIZ T 2 T2 Kk L7
BRI ZRET DI TH D Qups90%Y  (90%FEDIEHEE 2 A 5 HAMAED 97% H i &) Zi)l|
MEFFE R L L CEHT 2, HEIZCBW THHELIORBENMEH I TEY | BH Qu (RHIHEEFED
95% H i) 2JIFERIR R E L TEH SN TVWD 2

K7y x 7 b Tigam S AUA)IHERRE &I E TR R K OKERERO KO T A K& LT
FHAESNDLDOTHY, EOY Y =7 FOFEFMIZFEEL TIX, LV FEMRRESLE L 725w
RN D D, PRI, K0 Z L OEETE AMEBN T — & PRI ORBUCKIT 27— 2 n%
AR T, AT — 7 R —ROWEICEZ 0 EBRIZ L1280 5 S L) HERR &
NRESNDDONLEE L,

3 TUCN: Flow-The Essentials of Environmental Flows

TrAFNLR—F FBTiR HEIE
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3.5 KEBEDOWHEE

KFEETHNCB T 2 EARNE 2T L XD TRFRRICOVTE, TRETOFHTRESNZEY TH
Do ZI T, UFIZHESE, KFEEDOMIEN FHim SN,

® EVEAIK, LEMK, BEMKEZEZTLHEN - FHEHAKTFERICOWNTL, & 3.2 #Hitr
ST AR T T Y A2 T 2010 L T 2030 FFREEFEIC DWW THB T 5,

® T ARG AKIZOW TR M T & DFE/KHERR DB & fF 3 O FG /K % B R FHE (55 8 7 8. 1
B AL LT, BIAKEHTFKRBEBOREZEET D, RIMAIZOWTIE, KFE»LE
VN if@%*&@*%f@mx%S%ﬁth RIAKDOKIIZBIT DKEEREET D,
HTKICBE L TTEKe A EETEL LD LT 5,

® (Dt r X —IZOWNTIX, MK, SPEFAK, WAKRBIEAKIZOWT, 2010 4K O 2030
FEFHIZOWTERT D,

® HPEIK, &m%h%*;owfﬂ\m%@mMﬁ%ﬁ%éﬁﬁﬁmikbfﬁﬁm%ﬂ
AL, BB TRWERIZFEE LT IKEZRHATLILO L L, £iiK 25%., H
?m%%@ﬁAT@mﬂ%&ﬁmﬁé

v X —OKEFEEELZEF L HA-1 [T 5 2/KEEEIT 2010 4855 T 79IMCM/4ETH Y |
2030 4RI 1, 625MCM/ AR ICH8 N+ 5 & o & %&m XA,

X 3-7T 13887 X —DKEEEOL =T 2R LIZbDTH D, #ifi « HEHAKEEED Y =7
iE. BIFE (2010) TIEHI30% TH D28, 3k (2030) 1ZIIHI 50%ITHIN 5, Wi, BERKEE
%®y17m\%m$®%m%@%mw$ 135 50% 2T 5, i, H%ﬁméné@
WEHZK B INZxE LT, AP 2 &R« MEERAOKTREEOINN RIS 7-DTh 5,

Municipal
246
(31%)

Municipal
745
(46%)

.+ Irrigation
L 774
o (48%)

Livestock
56
(7%)

Aqua
9 Aqua Total Water Demand
Culture

Total Water Demand 18 Culture Livestock :1,625MCM/year
: 791MCM/year (2%) 29 78
0 (2%) (5%)

WL : JICA e Y=/ hF—A
X 3-7 B X —ITLBKEEEV=TOELL

2 3-32 [FAKIRBI DAL - ﬁ%%mmﬁgiﬁvwm B AR LIELDOTH D, B - AR K
IKFERE BT D RIKIAD D 2 EGIEL, BIE (2010) TIEKI 33%TH Y . FFk (2030) i
mw%_ﬁéﬁék%ﬂihéo%m %i IR B FAKIRD H HEI G, BAE (2010) T
I35 62% TH D . FFk (2030) 1ZIHKI 46 %I ZH T4 2 L FLAE D,
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# 3-32 KEHNCHTH - NEARAKFERRUORKTFTER

T - BT ER KRR R
&5 246 (100%) 791 (100%)
BirE .
(2010) FAK 81 (33%) 489 (62%)
H1R K 164 (67%) 302 (38%)
3 &% 745 (100%) 1,625 (100%)
FK 162 (22%) 754 (46%)
(2030)
H1R K 583 (78%) 871 (54%)
AT : MCM/4E

Hh . JICA 7 e Y=/ hF—A

HA-1 IZ281F 2 KGR M T AKIRZENEINDE 7 24— L OKFEEEIZOWTIIX 3-7T 12 LT,

— 1,000 — 1,000

© 900 © 900
2 800 2 800

s 700 s 700

o 600 o 600
E 500 E 500
g 400 e 400

© ©

£ 300 £ 300

[ 200 8 200

e 100 - 100

7] ]

= 0 - 0

s 2010 2030 g 2010 2030

HA-1 HA-1
Total 489 754 Total 302 871
1 Irrigation 389 566 O Irrigation 82 209
4 AquaCulture 4 7 E AquaCulture 13 21
M Livestock 14 19 M Livestock 42 58
O Municipal 81 162 O Municipal 164 583
FifK HFK

Hl : JICA 7 ey =2 FF— A4

X 3-8 AIFEBICHI-EZ ZF—TLDAEE
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EAE KEIRRT 3 % VDM

AREETIE, & ﬂ%%ﬁ@*%ﬁf?yyywuowfﬁﬁﬁéoif\4lﬁmﬁw1m§ﬁ

M DBRDOIEE L 72 B HA-1 12T At 2R3, IRWT, 4. 2 HIZB W TKEFRA~D A
TR LE L TOREIRNEZRT, 4.3 HiCIZEEKER~ AX —77 2013 THEA L7-EHREE
—TRHENTRE RIS, BELBRIRE' ORAKR T ¥ L Z2ard, S5, BIR TR TR
27— ZIC KV KEROKERICOWT b 5. 4.4 HiTIE, B TFART ¥y hZonT
e Do BRIZ, 45 HIICBNT IR b &G LISRKEIRANT Vv X V&2 RT,

REKEFE~ AZ—77 2 2013 OBFHERICBW L, ) EBeEZ2d%E L OKERRAT
T VOB TOILTE Y . Z ORGSR N ELRESIC fémﬁ@*%ﬁf%yykwﬁﬁf
@5gﬂm#éo::fi BEKEF~ AZ—7F 2 2013 ICBF A fat 4 5ic, HA-1 12
B DR AREL Citik+ 2 & & bic, ¥®ﬁm\ﬁﬁﬁuowf%ﬁﬁﬁé%@fké

KEIEART > 3 ¥ VM FIEZE OFEMIZ OV TIE, Volume—5 Supporting Report @ SR2. 1 fiiix %
HRWNT- 72 & 720,

R, KEREIL, KRGO ELZZ T CEEBLIDZLDOTHY, 5%, e L7k CE=
2T ERFERLUTCREOKLT—22ERE L) 2T, MBIEHEEE (CMP) O FHH e & &M
BN K EIREDOF A2 E T Z BN MNETHDLZ LI ET S,

4.1 ik s El

REJKER~ AX —TF 2013 12BWTIE, 74 Y= U 7KLY —E AT (NIHSA) & JICA 7'

UV N F— 2 OWEES I L DI E O RE LTz, HA-1IZBW THE S =7 K
SCHUIEE (SHA) #1336 THY ., D HH 281 [ ENICAEL TS, SEIS7- SHA 1ZX

-1 BILORA-1IRT EBY TH D,

&\\\ e

1
Faniard )}
,MMi-&w\ X
f
\
:
)

~

(4
1
}
1
I
\

-

\)‘

(.,\\

— Main Rivers
] water Bodies
] SHA Boundary
(S HA Bounadry

State Boundary

.
Hih . JICA Ve v =2 hF—2A

X 4-1 HA-1ZRT 208 S ni-Y 7 K30 (SHA) BER

1@<A%%ﬁ®”%®ﬁw5%h EZHN% Z LIIARHRETH D, T 2 THE, REUMERTK S DR RBEEUKIZ X 5
O WIRIEZ UL A RIRAE L ERT D,
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T4 TE

REA IR AT WA T 2 Vs |

#4-1 HA-1ITBIT B Y7 AKICHIER (SHA) DY X b

sv | sma—r | EECIHS | mm gan | me il fi%
1 | 101 101 9,355. 4 1 Niger
2 | 102 102 9,127.2 1 Malendo
3 | 103 103 3,387.3 1 Niger
4 | 104 104 2,933.6 I Damzaki
5 | 105 105 3, 456. 6 1 Niger
6 | 10601 10601 689. 1 I Sokoto
7 | 10602 10602 10, 960. 3 1 Gulbinka
8 | 10603 10603 1,084.9 1 Sokoto
9 | 10604 10604 17, 476. 6 1 Zamfara
10 | 10605 10605 6,335.9 1 Sokoto
11 | 10606 10606 5,817.2 I Gawon Gubil
12 | 10607 10607 2, 706. 1 1 Sokoto
13 106081 _e 2,220.3 0
106081 Rima
14 106081_i 4,132.3 1
15 106082_e 80, 006. 8 0
16 | 106082 106082_i 1 1,322.2 I Rima 32)Il | 342 Niger Hh SiA
17 106082_i2 6,043. 4 1
18 | 106083 106083 412.5 I Rima Goronyo 4 1M Fif
19 106085_e 290. 3 0 ) \
2 106085 106085, 1 1996 . Rima Goronyo Z LD _FiE
21 1060861 _e 6, 067. 9 0
22 | 1060861 1060861 _i1 164. 7 1 Gada Jibiya & L0 T
23 1060861_i2 548. 0 I
24 | 1060863 1060863 3,509. 3 1 Gada Jibiya & L0 ki
25| osr 106087 _e 632.3 0 .
26 106087_i 1,216.5 1
27 | 1060881 1060881 5, 750. 6 1 Bunshur Zobe & LD T
28 | 1060883 1060883 2,513.8 I Bunshur T N
29 | 106089 106089 8, 354. 1 1 Gagare
30 | 106091 106091 7, 636. 2 I Sokoto Bakolori & A Fif
31 | 106093 106093 4,746. 6 1 Sokoto Bakolori 4 A ki
32 107_e 1,924. 1 0
107 Niger
33 107_i 6,223.4 1
34 108_e 63,517.4 0 i ‘
” 108 08 1 T 909 . Niger ZJIl | FEIZ Niger EHHA
36 | 109 109 14, 037.5 0 Niger 12 Benin E2 B A

SN= U T LF N —

* =A== UTEN, 0=74 Y= TEI}
Hil : JICA 7u Y= s hF— L
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4.2 K[ERI

BEKEFE~ AX —TF 201312 BWTIE, BEZ I /N—1252.555 A v 2O HRAkE, ALY
SR ONC A ATREZARFE & (PET) 77— & A 19594E 0> 5 20094F £ TOSUEM Sy DF —Z _X— 2 L L
TEE L7z, LRI D DOT —ZIZHESSHA-1OR R Z R T,

4.2.1 —ROZMHAA

EE404ER] (1970~2009) 212351 HHA-1DHMIREK B & A PHRIRIE. ZE 476 Tmm/ 4,
.4 ECThH D LHEES D, FERIZ, B EA0FEMOEAIHEZRFE LRI, 419mm/ 4 L HEE SN D,

[X4-2, 4-31TFEREK B & A FREAB I E DO LM O M 2 T NEI R LTIZ b O TH 5, MK EITHA-1
DEFHEBIZI T 5 1, 000mm/4E7D> & B AL i HE 00 600mm/4F £ T4 LT\ %, AJREZRF& B I3 Hamon
I VHEEL TN D 2 0D, TOHEEMEITFIEOFEZ R ZT 5, FFEHXIERITHA-10dE
HIZEEL RAMHEMICH Y | TRBARBE LI CRE S R EF>, & OICKIRIFE RIS
HEINDZ LD, HHIEE O E O HA-1 O R R EREE FUCIN - 72 Hulil T I3 4R AT REAR S i i
1, 200mm/4EFREE & 72 B3, Sokoto—Rima) I[N - 72K EH Tl 1, 500mm/ A 2 5,

Y,

Giaeitan,, et

(| Water Bodies

SHA Boundary
900 HA Bounadry
vt

State Boundary

~~~~~~~~

Precipitation (mm/year)
<200

-----
B

% : 1970~2009 4= (40 4FfH) DFEIfE

HillL: JICA e vz hF—A
X 4-2 FRERKEOZEE S

HEAEIICINNT 1970-2009 DT — X & b LITKERRAZFHME L TH Y. 22 TH 1970-2009 4FEOFEEE E 777,

*Hamon, W.R.: Estimating potential evapotranspiration, Journal of the Hydraulics Division, Proceedings
of the American Society of Civil Engineers, v. 87, p. 107-120, 1961.Hamon O EHIZIX., W< 2D Y
T—3a YRHDHN, T T TR LT OHERIZ R S RIS L OMREZ AV 72, 6. J. McCabe and S. L. Markstrom:
A Monthly Water—Balance Model Driven by a Graphical User Interface, USGS Open—File Report 2007-1088, 2007.
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........ . sy { AN R e ] Water Bodies
£ ™ 5 SHA Boundary
7% HA Bounadry
. ... State Boundary
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<1000
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o
s

i : 1970~2009 4F (40 4Ef]) O FHHE
H# : JICA 7y =2 b F—A

X 4-3 4EFREARBBE DR DA
4.2.2 EHOMEMR
4-41XHA-UIZ 31T B PR FEREK & &SP HRIBORFEEILZ R LT D TH 5,

1200 30
HM 14 P J!H: 1$t uM — 29 |AJmLJ ddlllzun%}x
—: w
31000 . E 28
> o] | o
T a0 VI MA L PR AW $u R
E 800 van ¢ 9
= i g
§ 600 H S 25 . .
= Gi MI inear trend < 2 General linear|trend
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'S 400 § ( E . 1#72312#@.251% +311%)
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200
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Year Year

H# : JICAT'm V=7 N F— A

B 4-4 HA-1 281 5 FHERKE L VYEYTIEORER(L

FEREKEITRAMEICH O . DOEIEII50EMIZ-6. 4% Th 5, FFHRIEIT ESMEBIZH D |
SOAEMINCH+3. 1% DENG L 7> TN 5,

4-5 [TAERK & LA PRIRD 10 FF T L OBLE R LI DO TH D, 1960 FFRITFRHIIC
i (M) 2R TH D | 1970~1980 FARULWIZHE (D) R Ch -7 Z En3bn%, 1990
~2000 FFAITFHONRIEMER & /o> TWA, 20k 95722 klE, ®E 50 FERIOME(LR L
THIEFITRE VD, HA-1 2B 520 10 £ 2L OZIIEREOZ & il L THET R
A

=7 FERIRITIR & 2B 22 <L B0 FERICR 2 IC ER- L TE TWDERT D25,
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15 20
10.9 O Entire Country (%) o s O Entire Country (%) 1214
= 10 B HA-1(%) H 'i “ || mHA-1(%)
E 2\1 6.5 Eﬂ 1.0
<55 E R 03 0404
=] 2.0 = 05 .
R L7 1409 ;ﬂ o
c = S s
Sao0 2 £ 00 -
] 1960s 1990s  2000s 33 1980s  1990s  2000s
=
a B e 205
g -5 2'8-:»0 ° g .
Sr
2 " .10 {08068
®
-10 B i
-10.2 § 15 2
-15 -2.0
Hilt : JICA 7V ey =27 b F—24

B 4-5 10FHT L OERKE L FETRBREAEBEOE(L

ERFEKET =2 %6 LT, 80%FEHERKE 6 FIZ 1 EREALLIDNFOFERKE) 25
L L0 & L AT AERE K B DY 80 % AR E AR K &% TIEl 2 E DR A RO TR 2R 4-2 1R T,
1980 AEARIL 5 4FIZ 1 FEERREA U SRS 2 4RI 1 BEREEHBLL TR Y | BRI LIZFRT
BboleZ EERRRLTND, £z, 1970, 1980 FROPTFEITIZITHEHE L TAEL TS 2 LA
BITH D,

#4-2 10 EHZ L OVOREHOELL

1960s 1970s 1980s 1990s 2000s
DI DI 0 2 4 2 2
1983(616)
/D RAE 1972 (693) 1984 (672) 1990 (679) 2002 (720)
(FEFEK 2 (mm) ) 1973(601) 1985 (660) 1995 (722) 2004 (708)
1987 (567)

*Z ZCOMOMEL IR, 51 ERELCAFERKEL FTRIAERKELRDEL VD,
Hilit: JICA 7= 27 R F— L4

4.2.3 ZFHiNRNH—

Rk B & ATREAR B OFMIAENIIX 4-6 (T 2B TH DY, KIS, FHHRKKE, A
AIREZRFERR. H T & D 80%FEHEH Rk E (542 1 EREAUAZVROEAEDH AR 2
IRENTWND, HA-LIZBWTIE, BRoOE—27138 AICHET 5, #FME2B U T3 » ARE L)
SRR K BN AT REAR R R A RIS, FERD 5B 9 » ARREIIASCRIKREIRIL & 72> T
W5,

400
= 350 HA-1
E /e
E 300
-
w
o 250
3 200 Bl
c
2 - M
B 150 o ~a—_]
£ 100 j—g B H -
T 50 =] R

) BRI
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

| — 00 | 0.5 | 44 |21.4|60.0(106.2/171.9|224.0{148.4/29.6 | 1.0 | 0.0
=P80 0.0 | 0.2 | 3.6 |11.4|34.9|81.7 |142.8/183.9|113.4| 13.4 | 0.7 | 0.0
—8—PET| 84.6 | 95.7 |135.0{157.6(/162.9|139.5/126.0|114.0{109.2|114.2| 95.3 | 84.7

fi§#% : PRO=SBONF(EHEH Mk B, W=7 — & OHA=1970~2009 (40 4=)
Hih . JICA Ve ¥y hF—A

X 4-6 FBAKELREARBREOTHLH)

-
—

44,201 —fRIRZEMIS A & RIEEIC. BEICIBUVT 1970~2009 FEDF —Z 2 4 LI KEHRELZ T L TEHY |
Z 1 1970~2009 FEOEHE 7T,

BTim HAE

(4-5)




FAT U TH
AEKERE BB IEAFHERE 2 V=7 b

SHA T & O A Bk &, P H AIEez&%8 . H 2 & D 80%HEHHH K EICHOWTIE, ER
DfFFE 4-1~4-3 TR~

F A6 IR LIZDHRED ) LEBKENDL2NEDNS 4 FHE TOFEB LV 5-8 FHFE TOFE
LomT%H®¥ﬂﬂhmgﬂ6@ﬁ“%A%fbt®ﬁﬂ47T%5 BIED ., BEAKED R
WS L IR BV RETIXIRIEEMZE U CHKENBDT 20l L, IEBECAETD K57
9@%?@%?b%$ﬁ%@bf FRICBEKREDN D32 O TlidZe <. BEDOR OREKED 7
DT 22 ERNbnd, ZORBKENEDTZRIITEICI Y B0 2o &7 % &
Hg o E L,

100 100
8 80 The least to 4th'le'ast‘years T 80 Sth least to 8th least years | |
o for annual precipitation o A | for annual precipitation
1 60 H oo 60 (R
£ —=—1987 (567mm) d
g 40 —6—1973 (601mm) g 40
; 20 --& - 1983 (616mm) ; 20 / .
—>— 1985 (660mm)
£\ AL~ = 8D SAYAYS eI
o q, /
P - /
S 20 5 20 W W x'
S -40 S -40 \
-1 g S —=—1984 (672mm)
é -60 K g -60 —o—1990 (679mm)
o -80 N o --x- 1972 (693mm)
-4 2 & 80 —%— 2004 (708mm) ©
-100 : —— 100 L
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month Month

gt JICA 7=/ b F— A

X 4-7 DRFEICRBITBHZ L oBAKERD R

(4-6)




SEAGIRE R AT EOE 7 0 V) b

4.3 E 3178
4.3.1 FIAFRE/RAXT —#

REKER~ AL —TF 2013128V T, ATREZRIR D 2 < ORI AIRE/R K SCT — Z N INEE, 3%
I, 2ETIOIOBRIFTICBIT D AEOT — 2 28 L T\W5D, LrLans, K4-TITR
T LI, HA-LZBWTHIHABER T — X IIMO CTRESINTWD, T OFEMIZOWTIE,
Volume—5 Supporting Report®SR2. 3. 11,

‘ Available up to 1989 (5- 10 years) ‘

Available from
1970-2000

Available from
1970-2009 1

Available from 1970-
2009 2%
But, not perfect data

[ selected stations for calibration of rainfall-runoff model

Hi . JICA Ve ¥ =2 FF—A

X 4-8 HA-1 23T BFIARIRRARAKILT — 4%
4.3.2 BIBARRBICBITIAIERBART V¥ L
(1) RHEBER-RHETET VOEA

KHRART v VOHEEICEE L, b LEED LWREBHT —Z NI fHTE 5722 51F,
ENOHEEEMICHATIE >N HFE LY, LALARRS, 4.3 18 THRLEZX DI, HA-1IZE
W TR E TR &2 FEN 3 2 72 0 O RFZE A 40 22 BLHIR &I > T ey, EH1Tid, £< o
BRI EI KBS LOEHOEEELZ T2 D Lo TWD, KB LORBELEZ TR EE
IRy HARIRRE DO PR B B9~ A RFZERI e a5 Z L 2 BV E LT, 2FEKER~ A ¥
— 77 L2031 B W ESIBERN-E T E T L 2B AL TV 5, BRI ET L& LT
I%. Thornthwaite H Hfii/k /3T > AT N LTI D, HBALOFHE AT v 7 O 18K BHE
TV AT T LT BRI E T L 2 VTV D, BT 8T A —H [TRE S
T2 K SCBLAFT O B EICH L THF ¥ U 7 L—2 3 0 LTW5, 2 OE B HARNTE T /L OZER
12OV, Volume—5 Supporting Report@®SR2. 3. 3EilZ "9,

% G. J. McCabe and S. L. Markstrom: A Monthly Water-Balance Model Driven by a Graphical User Interface, USGS
Open-File Report 2007-1088, 2007.

5 Moore, J.W. Trubilowicw and J.M. Buttle: Prediction of Streamflow Regime and Annual Runoff for Ungauged
Basins using a Distributed Monthly Water Balance Model, J. of the American Water Resources Association,
Vol. 48, No.1, pp.32-42, 2012.

" C. Gregory Knight, Heejun Chang, Marieta P. Staneva & DeyanKostov : A Simplified Basin Model For Simulating
Runoff: The Struma River GIS, The Professional Geographer, 53:4, 533-545, 2001

8 FAO: Water Resources and irrigation in Africa, available from

http://www. fao. org/nr/water/aquastat/watresafrica/index4. stm

(4-7)




FAT2UTH
AEKERE BB IEAFHERE 2 V=7 b

(2) #EE SN BRRBIZRIT DZRBART v v

bk Ltﬁﬂ;ﬁwﬁ VAT E 7 M X0 FHE &N 721970~20094 D404 55 @{fki_luji%);ﬁb\f
HA-LIZ BT B 5L HARIRBED R AR T v v W HEE L72°% HA-1OEW &, MR
NZE., 62mm/4F, 8. 1% LHEE SN 5,

KA-9 T EHEFRHE OS2 R LTI b DT D, HA-1DHALER TIif H i (% 10mm/ 4 i 7=
ZRUNAN B S T 200mm/ AR IS ET ST b & 5, SHAZ & O HEILFEROMNF4-4TTRTT LB
D THDH,

..................

et
-----

=

" | [ Water Bodies
: :
:' by < SHA Boundary
g A 8 HA Bounadry
A S ’:’” \: Y um % | i o

State Boundary
Runoff (mm/year)
<5

|
5..10
= mml 10..50
""""" 5 mml 50..100
il 100..200
| >200

PrT

% Wiz — & OHIRE=1970~2009 (40 4-RH)

Hil : JICA 7 V=2 hF—2
4-9 FEHFHRHEmOER DA

X4-101ZE B L OFERTE &2 S A 7-HA- LIS BT D HURKAI /2 KT o A2 R LT D TH D |
UToOX2ICENIND,

® Rima Jl|Of Wik (SHA @ SN=17,24) 1% ] EWICME L., ZoHiE» D= = —
JUEA~FRAVH A i H BT OOMCM/4E L HEE S5 (KH A,

O =V — LEODOFHEEND Rima JINZE > TL KR 250MCM/4E L HEE SN D (KHF B),

® Sokoto JI|23 Rima JINZAPET DR LV B 6 OFEHH &L 780MCM/4 (X7 C) & HEE
S5,

® Sokoto JIIOFEHEIL, Rima JIIAFEHEIC 1, 80OMCM/4E (KAt D) & 720 Niger JIl~D&
VRHUSERTTIE 4, 400MCM/4E & 725 (I E),

® HA-1 OILPEERIC BV TIL, UMM/ N = = — L EA~W - T2 AR (KPP F) L0,
Niger JIIAJINZHHT 5, [ EEBEIZI T D Niger JIIAI D6 O A &£IE 26, 500MCM/
FErHEEEIND (KNP 6),

® Niger JI|OXJNPEIKD 9 H_R=VE L EH 9% 150MCM/4F (X9 H) %1z, Sokoto )l
BV O Niger JI| O H EIE 31, 300MCM/4E & 722 (”H 1),

® HA-1DETHATHSHKainji & LHE O H EIE 35, LOOMCM/4E L HEE S5 (K ]),

9$IJH%T% DB ET — X Ol LY, =Y = —b - T EHFICBT 2 MAREOHEE X 1970 LR 0]
BETHDHZ END, KEFREDIFAMIL 1970-2009 FEDF — Z I H-SXITF- T\ 5,

HTH A
(4-8)



T4 TE

REA IR AT WA T 2 Vs |

Niger
13 ¢ 250 15
B Ri’ha R
21 .
35 1101 14 ronys
Wamako 20
%.
140 F vl\((\3 26 90
20 A
. Jibiya —
34 &OQ. ;80 04% 24 Y
1087 11 27
HA-1 Bakolori 70| 1)_/%
= 29 28
Niger R. 9 HA-]. \_,.\
8
26,500 31
G s f !
1102 |
1 Jiddere
H Bode 5 7D 3
36 ’ 31; S 5
Unit: MCM/year
1
Beninr/ 1 Main Rivers
J g Water Bodies
Kainj SHA Boundary
35,100 8 HA Bounadry
~
%« =T — & o#l=1970~2009 (40 4E[E)
Hil : JICA Ve =7 hF—A

X 4-10 EBEEHOERTHED D &7z HA-1 1281 2 R kN T o 2

(3) BlHARREBIZBWCHI a2tk

HA-LIZBW CIEARE R Z - NEMNMEEL TR Y . S HRIREICB W TEZETH 22 ERICF
TELKEFFEFLHHREIY I E N, £ 9 LR EICH I TRE /K& 2 i+ 5 7=
WIZ, TR OREFSIZBO T FIORTHRENFE S, FHE S EITXK4-11R &SR D,

® QBOM

- 80%HVEE [IRFMITHFHETHL Z L E2TT ],

- O, BRI ABNRHEN S EEFTR SN D,
®  (s90%Y

- 90 % F VB K IEE Qorps (Qurps : FHAEIZIIT 2D 97 /S—F L MAETH VB E/KIiE &
MEIEIL D, T dIXAE, sTHFEDMHETHDH Z & 2RT)

- ZOFEEIEN)IOEBKIKEERTHDOTH 5,
B SHAD Tt BT DHEE SIT2 Qs s 90%Y IS K OV H HR B3R DA F4-5127R- 7,

(4-9)



SEAGIRE R AT EOE 7 0 V) b

*** : Average Monthly Discharge
(***) : 80 Percentile Monthly Discharge
<**¥>:90% Year Dependable Qg (97 Percentile Discharge)
Unit: m3/s
4.3
13 (0) 15
<0> 34
35 1101 14 onyo & 2 2.0
(1)
Wamgko @ 26 20 <( 0)>
% 2 2
3 (0.3, <0> (0,
(0) <0 5 <
<0> 4 oxF, D 2
> N\%, ) 1‘} Jibiya .
34 6@% ‘57 23 <% < 24
N
109 <0> = <0. 2 -»/——-\,
FA-1 Bakolori 70
37 A‘ﬁ 29 6.4 28
1
Niger R. <0>}._ 37 9 HA-1 (0) <0>
85 g (3.
836 <0.4>
(11 (127) 31
<1 2> 11 7
33 6.5) <01) i
4.9 1102 <0.5>
(0. Jiddere
< Bode 994 5 3
3% % )
<17> % 2
(1)
<Q.1
1 — Main Rivers
] water Bodies
Kain 1,112 ] SHA Boundary
(178) HA Bounadry
<17>
5%« o7 — & O#E=1970~2009 (40 4E[#)
W JICA 7m =2 FF—2A

X 4-11 VHARE. Go

B LT Gps90%Y

(4) #EEIN-RLBERIREBICEIT A R FEHE DR ERTE
HA-1 WO FERS E LT, 2EKER~ A X —7F 2 2013 IZB W T EKCERIFTE L T&EES

N
e

L7~ Wamako. Jiddere Bode ™ 2 Hli 572 & VT

RT7K R £ 100MCM LA _E oD KIFIAE & LS5 B L.

Sl ARIRABIC B 1T A T B4 I DWW ToRT, Wamako 1Z. Sokoto JII & Rima JI| DG FEHLE iz

B LT 5, Jiddere Bode IZ. Sokoto—Rima JI| & Niger JIIOE A FHIZAIE LT3,

NEDOMBITHOWTIEE 4-10, 4-11IZR7ENTW 5,
(4-1) WK

-—
—

F A3 IBREHEICBITAHENAEE DL DOTH S, Niger NI - - SFEHE TlE, 80%
AT LB ED 15%RE & 725, Sokoto )13 X O Rima JINTIR - 72 EHLE TiE 60% A it &
PMEIFEE o IZEVME L 7220 . 2372 0 ORI IS HRAK D 7200,

K 4-3 RFHRITET 25

e Qaveraze Q20M Q50M Q80M Q971)390%Y

RFEHA (m/ 8 (’/s) (m*/s) (m*/s) (m’/s)
Kainji dam 1,112.8 1,803.9 619. 1 178. 4 17. 240
1102 Jiddere Bode 993.7 1,644.7 548.9 155.1 16. 965
1101  Wamako 56. 8 85.9 5.3 0.3 0. 008
Bakolori dam 22.5 37.5 0.9 0.1 0. 006
Goronyo dam 25.5 31.5 0.2 0.0 0. 000
Zobe dam 6.4 8.4 0.0 0.0 0. 000
Jibiya dam 2.2 2.7 0.0 0.0 0. 000

Quuerage= IR, Qu=80% H HiLEL, Qs =60% H FLE, Qq=20% HIRE[IRTFTMIZAFHETH D Z L2t

Qo DOUY=00% AEIBKHEEE Qe (Qors BRI 5 97 /St o MR Tl 0 B BRI R S TR 5. [IRT d

ITHE, s FHEDHETHD Z L 2RT],
i - JICA 7m = FF—2A

(4-10)



SEAGIRE R AT EOE 7 0 V) b

(4-2) FRFHEDORFRE(

B 4-12 13 REHSITB T 2 FERIEHEORFELZLEZ R LT b D TH D, Sokoto JII, Rima JINNZ
o ToARFEHR & BT, Niger JINZIR o 72 AREHA TITHE Z L OFEMIEHEOEBN T/ NS0,
ZhuE, BERENS OFAFED Sokoto JII, Rima JIOFHME Y bLELTWAHZ LZRTHD
T D, Sokoto JIl, Rima JI|ORFHE TIL, FICLVEMBHENS KIS B, Z0kH7K
SREEE, BRI TRESNIZZ LOEHZHE L O L LTS,

XZIE 10 A OB B EE A2 Won L T 5 25, BRHIFIZ A CTERGEH &2 8 IME R IcH 5 Z & 23
DA, ZHUE 1990, 2000 FEARDOFEAKED 1970, 1980 L HE_RTREL o TWNWSE Z & L%}
G LTZHBETHDHEEZ LN D,

= 60,000 _. 60,000
A = .
g Kainji Dam & Jiddere Bode
= 50,000 2 50,000
~
p= s
O 40,000 5 D Q 40,000
= z TR
& 30,000 & 30,000
15} - o T
g 5 -
=] 20,000 II 2 20,000
I ® mmmmm Annual Runoff
2 10,000 ActiveStorage=12,000MCM = Annual Runoff 2 20000 e e e - Mov‘:ngA:erage(lUyrs)
S Bttt - MovingAverage(10yrs) <
< o WLILELENNEL D e pogpvezecooe 4 & LD L LT e
NS SE S RS SRR SRTLRSYISERIaEREEESS
OO0 0 00000000 o0 o o O A O O O o0 o0 o O O O O
A A A A A H NN N NN L I e T e e I I = I IR s R oV SV S o
= 6,000 = 2500
8 Wamako 3 Bakolori Dam
> 5,000 > 2000
= mmmm Annual Runoff =
= . > mmmm Annual Runoff
4,000 |- MovingAverage (10yrs) .
O 4 (%]
s S 1500 L0 MovingAverage(10yrs)
= =
% 3,000 = ActiveStorage
1) -
< - 2 1,000 =403MCM
S S B
& 2000 H—p—H1— - & / ..... 1 °
= R e Y = R N
3 1,000 - 3 500 v - X 3
< c
5 SULITLTITA AT AELTRELATEFTAVEL LAt
0 LB e e e LA LB et R 0 T LB e B B B B o e B B B N A T
O N < W 0 O N < O VO N < O 0 O N I O 0 O N < O 0 O N < O 0 O N I VW 0 O N F O 0
SIS IS ISIS 0 0 0 0 0 O O O O  © O O O 9 SIS IS IS IS 0 00 0 0 0 O O O ) © © O O 9
LI B e I B B e I e I e I B B e e B B B e R e B e = I =] L B B I ) T I e I B B < < N B e R e B e B e I =]
L I e B B B B B I I I B B oV A o A S I N L R R B B T I O T B B B B o A S U SN I
_:3,500 _:900
8 3000 | Goronyo Dam % s00 | Zobe Dam
> >
< = 700
E 2,500 - mmmm Annual Runoff ] E 600 mmmm Annual Runoff
§ ----- MovingAverage(10yrs) g ----- MovingAverage(10yrs) |
2 2,000 £ 500
= &
o © 400
g 1,500 ActiveStorage g A s _
= Y NPT 300 - ctiveStor:
& 1,000 -f =933MCM : « -170McM
T i L uUH--- 1 © 200 —
g s00 I i i *I I I I 2100 HHHHHF= .
g o Mol LU L UL & I Lll L e it Lt LU TLELD
RN eR3Y3 88853 5888888¢8 RN RS2 R3888535888388¢8
QOO0 00 00000000000 o0 o0 O O a0 00 00000000000 o O O O
N o A A A A A A A A A A+ H NN N NN L B B B I I I B B IR B B o A oI SN I SN oY

450

— aps

5 400 —Jibiya Dam

[

Z 350

S 30 | mmm Annual Runoff |

(&) "

77777 MovingAverage(10yrs)

2 250 |

£ 200

2 ActiveStorage

S 150 - =121mMCm

leO = 3

‘;" _____ L= <

E = Ldnhilis st |

c Lol lad Dl nga s d D00 0sl, 0] ol

< 0 L s e L e iy
O N T O 0O NI VW MO NI O MO N T © ©
RNNKNNO®X®ROWN®WNOAH NN DN O QO O O 9
AP DDHHDD NN DO OO OO
L e B I I I I I B B B B I S S S SN )

HEh : JICA 7 ey =7 FF—2A

B 4-12 ARFHRTBIT 2 EMTEHBORELL

(4-11)




SEAGIRE R AT EOE 7 0 V) b

(4-3) MEBOFEEHLH)

B 4-13 IFBFAREHRICB T A IMBEOFHEEZ R LD TH D, KIZiX, 1970-2009 40 40
FRDOH Z & OFEiER X 80%FEFHA M EN RIS TS, Sokoto JII, Rima JINZiH-> 7=
HS T, 79 HICHENKEL 25 b 0D OMOBEIIZIE E A ETIKEN 2L 25D,
—F. Niger JIARJNZH - 72 S TiE, 4~6 HIZHEN NS 2500, ZOMOREHITbE
FOEEA R EZ VN, FFIZ 10 A2 BEE 3 B2 TR RS LR S35 A3, Sokoto JIl, Rima
JINZH - TS E OREIENTH D, ZHUE, 10 A EE 3 AT T LED S OFA
BIIKTFELTWD,

3,000

3,000
2500 | |Kainji Dam| M 2500 | |iddere Bode|

Discharge (m3/s)
= = N
o w1 o
o o o
o o o
Discharge (m3/s)
= = N
o w o
o o o
o o o

500 E* 500
0 E J:E (el [k || 0 J:E Ol o | DO ’—E__
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0Q 1,426 942.8 492.0 165.4 98.8 181.3 583.0 1,908 2,636 1,848 1,522 1,548 0Q 1,412 936.3 489.2 164.2 88.2 123.5 460.2 1,534 2,101 1,659 1,441 1,513
E3Q80 993.0 400.7 168.9 47.4 29.4 91.5 400.8 1,230 1,822 1,418 1,281 1,361 E9Q80 967.4 394.5 166.6 46.7 29.0 52.0 354.5 1,043 1,438 1,279 1,255 1,343

300 140
250 Wamako| M 120 4Bakolori Dam|
- _
= < 100
- 200 L)
‘g’ £ 80
& 150 &
= ey
I @ 60 1 1
K= K=
S 100 T T T o
2 2 40
o (=)
. IL: i —gj f&
0 (- Qoo 0 1 L Hv O
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
oa 34 16 09 05 18 13.0 952 2683 216.0 53.8 194 7.7 oaQ 14 05 02 01 13 82 348 870 9.7 257 98 37
|Q80 07 03 01 00 00 06 539 1176 700 115 45 1.8 ®Q80 05 02 01 00 00 0.0 266 443 406 91 35 13
140 40

[
vl

120 J Goronyo Dam| 4Zobe Dam|

o
]

o]
o

NN W
o u

Discharge (m3/s)
=
w

Discharge (m3/s)

=
o

; mﬁgmm ; LIS

Jan Feb Mar Apr May Jun Jul _Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
oaQ 06 02 01 00 03 39 365 12581065 23.7 67 20 oa 04 02 01 00 00 12 91 309 243 73 28 11
®Q80 00 00 00 00 00 00 214 417 178 21 05 0.1 ®BQ80 00 00 00 00 00 00 48 93 15 00 00 00
20
18 ﬂ]lblya Dam|

16
14 I |-
12

Discharge (m3/s)
=
o

oON M O ®

0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
oaQ 00 00 00 00 00 01 43 141 68 13 03 01
MQ8 00 00 00 00 00 00 11 41 02 00 00 0.0

Q="F-¥) A i i, Q80=80%4F-{5 #E A i &

HEL : JICA 7y =7 v F—2A

X 4-13 RFEHRIZBIT DHREDOEEHEE)

(4-12)



FAT U TH

AEKERE BB IEAFHERE 2 V=7 b

Wamako 3 L TN Jiddere Bode Him 2%t LT, £ 4-6 \Z/R LTZ2DWED 9 BLEBFKER D2 NE D

NHA4FRHETOEBIO -8 FH L TOHEIZHOWNTHEHA DL HREN S OWLEEEZRLT-D

ﬁm4ﬂ4@%60423ﬁﬁﬁbtwm$*‘Té%*%@ﬁ&ﬁ&ﬁ%’\%m%ﬁ@%mm

S RDDHRETITIZFFEMZE U TRESHBD T 20Tk L, L0 HBICAT D &5 b RE

izﬁ—b%ﬁﬁéﬁ%@bf BRIZMENED T 20 TR, AL UIEH LY b KX 720

BENRETDIHAND D, Jiddere Bode HUS T, MEBDNDECRWAIE 1~6 HIZAEL H1H
MIZHHED THD,

=
o
g
[N
=
o

100 100 : :
20 The least to 4th least years 80 \' Sth least to 8th least years | |
60 for annual precipitation 60 '\ for annual precipitation

40 —a&— 1987 (567mm)

—6—1973 (601mm)
20 --& - 1983 (616mm)
—— 1985 (660mm)

i T
\

20 AR i

o - [

-60 N TN N

.80 .*.\k /// \SAQ‘\}‘Z
-100 o T W‘ . .

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month Month

-20
-40
-60
-80
-100

Reduction Rate from Average (%)
o

Reduction Rate from Average (%)
o

Jiddere Bode

_100 100
S
2 g0 The least to dth least years R go 5th least to 8th least years | |
) for annual precipitation 8 N X __|_for annual precipitation
® 60 ® 60 A
@ —=— 1987 (567mm) o /\ —a— 1984 (672mm)
z 40 —6—1973 (601mm) 2 40 y *— —o—1990 (679mm) |
€ 20 --&- 1983 (616mm) 20 / - -&- 1972 (693mm)
5 —>¢— 1985 (660mm) g ~-s —¢—2004 (708mm)
& 0 & 0
£ -20 F == £ 20
€ 40 A A <
€ - D =k c -40
s Lo N\Fl.
g 60 \\-_k_// — g
3 & S
g N g 80
©.100 — EEANEAS — % 100 ‘ — ‘ ‘
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month Month

Hih . JICA 7 Y=/ hF—4

X 4-14 DPWEICBIT DB L ORERD R
4.3.3 RELBIHRHEICKIETE
FERA U 9 DRMBIRIEZ T 572012, CCAFSIZ L » TR S TV A HRHZ 7 v 2 r— )1
D72 I 72 GSM DO ITRER DN 08T STz, Wt E 7 v R r— )L L oxA 7 A4 IEIE Worldelim!! oD
T—XtEy hebllilhENTWD, I T, BB T AHEHICBED S AIB U ATkt LT
O A Y2 THE TV AT —LENTZT—ZIZOWT HA Tk ’WWIﬂE%XWtozTAﬁ
177, EERHIZ ST Volume—5 Supporting Report @ SR2. 3.5 il w7,

MK Bk ACOMIE TFERITET A T L DI H O XN KXV, Z10 5 ONFHME & A5z > T
HEL, TNXVUTOZ ENDNh5,

® —RMIZ, /2D GOM D ITIFE RO NEHEACRITZ DO E D b ETH/hE W, 2T

19 Ramirez, J.; Jarvis, A. 2008. High Resolution Statistically Downscaled Future Climate Surfaces.
International Center for Tropical Agriculture (CIAT); CGIAR Research Program on Climate Change,
Agriculture and Food Security (CCAFS). Cali, Colombia. Data are available from web—site of CCAFS
http://www. ccafs—climate. org/

' Hi jmans, R. J., S.E. Cameron, J.L. Parra, P.G. Jones and A. Jarvis, 2005. Very high resolution interpolated
climate surfaces for global land areas. International Journal of Climatology 25: 1965-1978. Available
from http://www. worldclim. org/
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BEKEOELIZOWTRERARHEEER S D Z LE2RTHEOTH D,

® [E/AKEIIMAM (3, 4, 5 H) (&L, JJA (6, 7, 8 H) KLUSON (9, 10, 11 A) (T4
4 2RI H 5,

o BLTE. W OBLER AR L oo, FEORE L L HIchalc kx5,

GOMHI T8 R HL D S KR D ZABITHOW T, [FBRIZEL T DO Z L 33025,

® —RMIZ, B D GOM DHIFERDOELHEACRITZDHBED e KEW, ZDZ
ElE, [IBOBR IR VN LD THDH I L E/RL TS,

0 RIRDZEIL., TRTOFEMICKHLTURER L TH 5,

o B IIEFRIOBE L L HITRAICREL D,

SAEZE DRI KT TEEBIZ OV THRETT 272012, BAER LI ORIEOZLIZET ST
FHEFRIAD L HINTHRE LT, T2 TlE, 20504FEHE Z248E L, GOMH 15 3R 0 9 H20504F 2 F1.0»
LT AHIEIESDOFE R A2 FNT W5,

#F4-4 BAKE, REOBICETEYF I F

br— A IHH Z=H HA-1 HA-1e
| P (%) ANN 0 0
T (°C) ANN +2.5 +2.6
DJF +1. 1 +4.7
. MAM -0.5 +0. 7
2 P oo JJA +5.3 +9. 7
SON +7.6 +13. 1
T (°C) ANN +2.5 +2.6

[FESE

) P = Bk, T=%IE

2) HA-le : HA-1 (Z3dUiATe [5-) [EAOFTk

3) DJF= 12, 1, 2 A, MAM=3, 4, 5, JJA=6, 7. 8 I, SON= 9, 10, 11 A, ANN=4EF]
Hh : JICA 7= FF—A

KB KL ORIRO LA TR B IE T B A HE T 2 -0l RN T 7 v 25
WH LTz, THAATIC IRV TIE, BKER KO REARBMED ), K44 RSNV T U A
[CES T BIES N, BKE, [IROEIITHT 2D HA-1 WTHHERIEE S 2 AR H B0 &2 ki3
TOEIICERESND,

® HA-1IZHBWTIE, E SN HXIROZALITFERVEH RO 30%FREOAD %2 b 72 b AlRe
WRH D, ZIUIEETEHOBDETHD 20% L0 LRIV (F—2-1),

o HEINDMBEAKEEILICHT DIt EO LI K ED DI TRV HUE L 725,
HA-1 Tk, [RIROZELIZRT DI EOZE b ZfEM L, 77— A1 L0 &0 X
Mz B2 RS D (Fr—A-2),

®  80% LTV I0%EFFEMMHEDOAFIL, FHERTHEDOZNLD L REW, 2D
ZEiE, BARRREN LV RIS Z EER LTINS,

4.3.4  RFAKRKE DO
(1) RFAKE D—EIRIL

[T ETIERMIEST2KEE=2 D 7 SPMTOILTNRNZ &b, KK KEE
ZRHiiT 5 2 SITEE LV, K EIRA (FMWR) OB RERPTIC X - TERi STV 5B DK
HE=4Y 7%, MBIEROHKINZ LY, KO 22K EFEAR DO 72 DI 13+ Tidlewy, »<
OMDOFHAED, EIAD 7 L—AIZHSEH 5 WITEIFERE O OEEEIC IV 7 Kb v 7192 T
NTNBITTER,

ZDXIITKED RHPRINZIRET D20 LS OO, 2 Z TIREKERE KERAE RN
FhaF o TKERBRITEE=2 ) L THOR—=AT7 A4 VEBOTZOOT —2IUE | HED KT 7
MLAR—bF%EH &2, Katisna, Kebbi., Sokoto., ZamfaralliZI31F B KE D FwaIEEM 2 #4-512
i—‘nﬁ‘o
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AEKERE BB IEAFHERE 2 V=7 b

F£4-5 FE4MITBITBRIINZBT B KE RIS DOV TOF AT

M Il =—F BOD DO BOD po | VA

Katsina | River Sokoto at Ajiwa Dam SW/001 1.9 6.7 3.1 3.4 | Ni
River Sokoto at Kebbi WTP SW/001 2.8 9.7 4.2 3.2 | -

Kebbi River Zamfara at Bunza SW/003 1.8 8.8 3.4 3.1 | -
River Ka at Fokku SW/005 0.8 7.9 7.5 2.5 | -

Sokoto River Rima at Sokoto WTP SW/001 2.0 10. 2 3.8 3.1 | -
River Sokoto at Sokoto WTP SW/002 3.0 10. 2 & B 2.7 | Fe, Ni
River Sokoto at Gusau WTP SW/002 2.6 8.8 8.2 3.1 | Ni

Zamfara | River Gagre at intake Kaura .

SW/003 2.6 6.6 8.2 3.2 | Ni, Zn

Namoda WTP

R - AKEY 7T 201 FOMFE L HEFEO 2EOREDHTH D, ZZTOFMIZENHIZESINTEY, HKETHT

EH72 b DTH S,

FEE

D BOD = < 3B L6 =< DO (Nigeria Standard Values for surface water— recreation & fisheries
12#3<)
- 13 <BOD =<6 BELO4=CD0< 6 (Nigeria Standard Values for surface water— irrigation &
PR N
reuse 235 <)
B D BOD > 6 BXOND0 < 4 (JICAV BV =7 hF—AIZKDIRE
NFA : 2 [HIOY VORI CTHESRBENEEEZBZ T2 H00HY, %focéﬁéfﬂta Gy HT DS,
Hh . JICA Ve Y =7 v F—2A

INODORERENGLLTORMNWNZ D,

® BOD NKMAEMBRE DO OEHEEZ FEIY | DO N FEEEZ REID &) FENBH
WrL <, WJIKOKEIZ, EBIZBEWTERBGTHS, —BIIZ, FIKOAKE IT#TF
CBWTIR T MmN H Y . ZOMEmIIhOFK & &b T, #WJIDFADREAIC XL
LHHEEREIDKRTDREDEEZBND,

0 KOND)INZEBWTEESEDOFENRO LD, ZOJRIKOYRE & Y3550 D
KEEHR WS L7720 l\iw#ﬁ&m%ﬁ&)/ﬁﬁﬁﬂk%%héo

&%\::TLA %ﬁ INFLHFED 2HDOMEDHIESIS LD TH L Z LICHET D, KE
WO D T2 OITITMFE LTc =2 ) 72 FE L T\ 2 LA HERT 5,

(2) arA MROBEBEK

Abuja TRAME S ILTZ AT — 7 IRV HA—E23E 2BV T, Sokoto—Rima I[IZEB W Cld A KAk &
JEKRMBEEE 72> TWD Z ENEEEE 72 o7, () TRLE DKERBRFTEE=2 U 7T HDR—
254 VRBOI-DDOT —ZINE | AEICBVW TS, ZanfaraGusaulti 5 (SW/002) 8 X USokoto
D215 (SW/001, SW/002) TOMEIDEE X1, 000NTUZ 2 572 & W E B S 0T
%o 708, SokotoMAGEAFLIZ LAUX, 2D & 9 @B E XK EDORAD T A HFEIZENTH
BEINDLEOERMLO L, BWEOFHIOARTITILBIZ L ABRERHE LV ar A MIROBENE
I OB TEE LS, Sokotoif /K TCOMBRIC LT, ZHE TITEHEREDT-ODORKED 7
SHNEFHALTETCNDEDRENRD D,

ZOMBEORRDT-OI21E, mEEKEBEOEERR X OZOHERKNZH SN T 5720 OFEHH
HAEIEMLTZD Z_T%ﬂ RS BMPIRERGTT DR ERNH D, T ORITHOWTIL, F)IL
THEHOBLEND ., BTET. 3.2HICBWT I SICHERT S,

(3) THBATTEO THERISHT

Lfbtio « RIKOKEOFHMITEE LWBRICH 205, FRO AN QN pEZEEE) % O 1
JEIZ 7}<ij0>7}<’?’? TEBBHLFRENRDH D, ZORE TRIICERT S0, BiRFAT
A?T &T Z EHRICIES S HBRANED T 21T > 72,

15 B XK RA T DI E B E L CESR S, AT, @@m T@ﬂQVmw#%
BIZANGND, {HEANIE ﬁf&H$@%ﬁTT@§mmm DEEZFMT 5720
%Eéhéo%@ﬁﬁ%%mﬁét ﬁ%%@@@hﬁeLTKE%H@WEﬁEEéMKO:
2T, {HEA R B OBIBIZ B 2 f A Ek ORI EE LTl BTET IR T ERE s ¥
— OFE M LT, I5EARTEHEE T IEIC OV TIL., Volume—5 Supporting Report®SR2. 3. 6
i () ITRT,

BAF72KE
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FTATV=VTH

AEKERE BB IEAFHERE 2 V=7 b

%46_r¢i9_1m1®@ﬁ@

PRI, 20104Es 15 C605x10%k g /4E . 2030£EH#“\’C907X106kg/

FELHEEIND, AIEBEKIZ é TERNB0%LL A . Z OFEIEI1E20104E0 5 20304E 12
ThT N5,
#4-6 HA-1 OIFEARE
LEVEBEAK T¥EBEK B EFEK FFBEK B
2010 315 (52%) 91 (15%) 198 (33%) 1 (0. 1%) 605
2020 501 (55%) 145 (16%) 260 (29%) 1 (0.1%) 907
BT ;100 kg/4F
Hid : JICA Y2 ¥z FF—L4
SHAZ & DB A B2 DOV TR, RO FEL-6IZRT,
4.3 2 CEH LI RBNORFEHSD 9 5, Sokoto—Rima [ 1278 » 7= F-FHSIC BT 5 Bk

B OI5 A 8 & il fE Chk U CHRALTG A & & L/'CH:%@( L72d D& [X4- 15 R, K&
V. i BWRIERICALE T D Zobe & L0 ]ibivad LAHEICE T A EABEARMENRKE <. £722010

~2030FFZNIT TOHO B RENZ &R DN D, %%Mﬁ®%V\xNV(iﬁ%%m¥.&ct%
RFFTR SR,
14,000
= 12,000
% 10,000 % V
£ 8,000
-0
;- AN
= F
T e TR T
o 2,000
= S | ||
2 2010 2030 2010 2030 2010 2030 2010 2030 2010 2030
é Wamako Bakolori Goronyo Zobe Jibiya
§ Total 2,491 3,705 5,002 7,101 4,841 7,179 8,643 13,461 8,260 12,315
's:': H Fishpond 2 3 5 7 5 8 27 44 5 8
Livestock | 764 985 1,550 2,029 1,541 2,018 2,522 3,429 2,184 2,954
B industrial| 388 612 775 1,138 743 1,162 1,373 2,250 1,377 2,122
ODomestic| 1,337 2,106 2,673 3,927 2,552 3,991 4,721 7,738 4,694 7,231
HEh . JICA 7V’ e vz hF—2A
X 4-15 Sokoto-Rima JI[IZ#h - 7o RFEHRIZRIT 2 BALFBEAT &
ZOEDIT, WO OIGEAREIL, AIEFEKICERT 5 ONRK A2 D, S%0 AN

IZX» T, %@ SN I LICRELS DD EHEEEIND, FBIET IHITRT L HIC, FiE s
FHE (CMP) 2B Bkt 7 Z —OEHE TIE, 20304F £ TR D 100% 22 B L T
%, iﬁ%m ié@@%ﬁa@%ﬂi D ORI D NS Y 2R B (B 203, #D
T OKTE b A LVICBIFT 227 T — O 2031 72 &) ITRIET 5, KO 15 G fa7 O
DI=HOIZH, T OHEAERME DO+ 725, MEFFEHAITo TV ZENHEETH D,

15 ¥ B 45 B O HE NS AR D KN B AF T BT B LTI, Wbl N o /KIsk oD KB D SERE DR T &
TWRWZ ENnD, A%, KEE=2V 72t L, BEHTELIKET—F &/ LoD, X
DR EGm 2T > TS RER B D,
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HTFARRT o v VT FKBEEZ EW L. H T KBIRNSATREA e RIE IS LU,

— 5. FEERICBRAIRE R L T AR BT FARR T oo vy L HIKEBORENIC L > TR_RESA, 22T
L. F9 HA-1 OHKE ORFPEICEIS 2k~ RO CTHU TR KR &I LTIk 5,

4.4.1  HKEORME
HA-1 OHE K 1T A L M S D 70 A, HA-1 OFBHE B L OWEE 2K 4-16 KON 17 12557,

Sokoto Group
Rima Group

Hih: JICA 7y =7 hF—L4

X4-16 HA-1DHWEX

{ Map Shawing

IFEE L

P T
1183

B B
C 3: €l Sectien C
HH s TTCA AL /N i F K BAE 3HE . 1990 4F
X 4-17 HA-1 OB M EEEASX
FBTiwm H4AE
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SEAGIRE R AT EOE 7 0 V) b

ERIEDZ A T L KE M E R

AT D AE - 7~ A bar, 2) fdhAadr. 3) FTHAERGETO 3 FICKyEh b,
3 FH ORI T /KBATE rIRE B D THNL - 72IEWITZR WA, RICAICHET 2 0ERNH 5,

® SUBAITEULI OB HKIE E LT D, F T2 EULE OFKMEITIR 72 o H s AR H
L2 FORENRIT/NEL , FOREL LTHE 1 A4S0 OEKEIT/NE D, b
BE oMk Zema (A, X7~<2A4 8 OFBPRRERAEALY b, BUb L2%LA I
FThomKkEREm<mAKEE LTEALTWS,

® REHEA GEfAE) 1XEUL L7ZEA Ik TE TH 0 BAMENMELS RiEKE & 72D,

® FRIERAEITEWIEMEDOTICEALTEERT, BENEHAKEE L THLETH D,

RS D ZA 7 L IKEHE Rt

HA-1 OHEREES IZEIC S (W) L HA thfE) TS, BEBEoF CTRIENRKRELE
T AR AN B < #f5ET 5 b OIX KRB 2 KB A TEKRT 5, HKEOHIEN K E < HKEDE
KENEWGE, P OREFHHNRKEL 272D 1L RKROHFNLEKTE DM T /KEDRKE L,
02 sk ClrIt FAKHE ELL LICH T KREZE KT HZENARETH Y . ZORERE L THKE
VHTRE ST RS EF I VE R S, HE FRAL DS EAERIICAR T B fEfR s mvy, 37 HHERS
A MU UL e - KBS & 35 72 D1id, P KFFREEZ T KBEZEU T ETHZ &0
VBETH D, HA-1 TIX AL Gundumi JBXCH =40 Gwandu & 23 KIRFBAR OXI5 & 70 5 72 1
BKICHET DVLERD S,

4.4.2 HTKEZEER
(1) #HTFAkEEE

H KBS BTG IR EINDFE 4-14 OF CTRUR SN DRIERFIR D O 5 BIEEWFTH RS (LSR) %
BEI\TRDT-, FA-TICHERLZ T, 7o, HA-1 OKEFERT > v L REKIZBIT AT AKRT
Ty NVOEIE BT 4-14 1 TRT,

—77, HITKEEBEDBITRERORICIZUT ORICHET D LEN D D,

® RBEHRFERKITIX 2 SDNN— NIGTBND, FIHO/— NI 1 2HLPISHE N FiE 9
LY. 2 DH D= MIRREERA LRI T 20 Th D, Blzid, s
DT KT B EE DN B G & 72 D 7 D Felg ) BN INIC T 5 & ZE 2 b b,
—J7 . HEREEHE TIIEOKE OMUEREEIC LN - T, BEICHET 2 b0 b0 A
UEFEZHETAHIHLDOETEIRIZEATWNE EEZ NS,

® i FAKIZEAHNTITINSCHRIZ TR T2 & B 2 B 5 T2 H T /K IEEE B 0 KE 45 131 )1
MEO—HFYTH D,

#F4-7 HA-1 O TAREER

HA-1
i g (km?) 135, 128
-5 RN £ (mm/ ) 768
AESEEIH T K B2 B (mm/4F) 37
Al (%) 4.8
[ (BOM/4E) 5.0

HEL: JICA Ve v =7 R F—2A

HA-1 O F /K B2 HAKE 2 LR LKSURrE 23 4-8 123, E72X 4-18 [THE T /KR &
%i—\‘—é—o

HA-1 DT 7K ER Bl XG4y O H T 50mm/4FLL T CTh 5D, ZIUTD & mIRIC L 0 28 HEN
KEWOTH D, HA-1 HEEFHIH D & 5T (2 53 A1 9 2 S s C i K & 40mm/4F &
PEBERI R DS, PEET ORI (2 o0 AR 3 D HERE /A iy Tl 20mm/FELL T & 70 D HUm A 20,
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FA ) TE

SEARE TR AR R E S 7 V= b

K48 BABILOMTAKEREE

R X HE 4 HbFOK AR & (om/4F)
B it Gwandu Formation 24
Kalambaina Formation (Sokoto group ) 1
Mt e Dange Formation (Sokoto group ) 1
Wurno Formation (Rima Group) 18
Dukamaje Formation (Rima Group) 34
C Taloka Formation (Rima Group) 6
Maestrichitian T11 Formation 10
Gundumi Formation 10
sSehr 70T Basement complex 40
HEi: JICA Ve v =7 b F—24
# 4-9 HA-1 O#KBERME
SR oy e J HUF KR HiF K
ERAT R [ERE L 7= JRR IR & Ff > T B, FLJE
hhHT it Gwandu J& R, TR~ | R ITHTTARREE, RRKEE 24 KR
B, 300m,
Kalambaina & =N AN O RANEY S AN A PN
(S%lgtog fAKA, AREEA, | Wb, BHFOKEERS>TH 1 HRAR
: Do
Dange =] W= ) e L .
- HiE, & MR | #EKE, ThobKEIZHT 2 B
lﬁ%ﬂgﬁ‘lﬂ- (Sogl\;?tojg % %UBEE&&EOVCI/\E)O 1 /J %EAJ:%
Wurno J& (Rima MBIV S, v b, I | HKEEZER L TV 2, R R
E%) A7 dukamaje JBEL | DJA S 1F 330km?, HURI~HLRID A 18 BRbST i
HE, DT KB Z AT D
Dukama je J& " TN - . 0
(Rima FETE) B, ARE, e | FEHKE, EBEZ 20m LT, 34 IR
Taloka J& B ChH  HKBREI LK
Maestrio (Rima & 2) Wi - Jes VN, 1~bm?/BF,  HUR AL < 6 IINEAEL
i BWEL TV %, HAJEE 180m,
Wi, BEENwAKE & | WIS IE D, AT - g K -
Illo & g sy 10 RHE
Gundumi E Eﬁﬂg\ @Ei)‘?ﬁ'ﬂ(E L ﬂg}%gﬁ‘mb\o NE ?&E‘.Tﬁ’ﬂ(% 10 j(%ﬁfﬁ
P TEWI A TR R | MRS () 0 T IR
)7 HAE ., TS, 74— | B X7 ~%A e XDHEKEE 40 I
VT A b L CHYL,
Hidh : NTHSA &kt
LA
HUT 7K BiEE & (mm/4F)
[0 - 10
[y11-20
Eg21-30
mm31-40
m41-50
B 51 - 100
B 101 - 200
Hi: JICA 7 ez v F—LA
4-18 FRNTRERDHKE Z & O T AR RS
WTm B4
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SEAGIRE R AT EOE 7 0 V) b

2 HTAE=FV v FITXBKIRK

R 4-10 (R L7C R KIEER ] - MK 2 — iR & L TIRIT 3 2 FIEIC £ - TR DAL ARt R
THY, 1) BREOM FKREERZY —2RETHE LIET 2 2L TE 5, £O—FTKA
RpHifEzFi- 72 177 EOZ(BICE o T KBRS 2 7 — O FiETIHMEd 2 2 &SI RN
HHLEZOND, TORREMDIZOIZ, BEBEFHE (CMP) Z57E 95 HA-1 Hill THI T K
T=H Y T REmML, ZORED DT KIEE&OM 21T > 72,

R

FRRIZ BB EE L, BRI NT R K0 HBRIKOERSy DEE T KB IS5,
L7 T, EEHEKBOMTKEOZELZBNT S LIk - T, TENGHK I HITK
RS2 BEEMICBINT D Z ERRETH D, 7ML Volume—5 Supporting Report @ SR2. 4. 3 (Z
AL ChH D, EE KO FKEIIEFFAUC L > CEBRIARETHY . A7y =7 b Tk
HiFEE=2) 7P E LT L,

HMTFAE=F) VTEHFFORE

JICAZ7 vy =7 FF—2L & NIHSA DRI T IS FHTOTE=F U U 7RI ELZRE LT, &T
e UTREBEN BRI THAZ LT VB AORG S ETEMR L, JICA 0=y N F—
LiF, K77 FOT7 2—X-1 OB 165 SroE=% 1 o 7 H 5O H T KAE 21T -
Too 72— A2 LIREIX, JICA 7= 7 b F— A>T NIHSA 23 F RN OFLRI 21T > T
be B=H U T IHFONNEZIK 4-19 (TRT,

#4-10 HA-1 OHITFANME=F I Vv TEHF

No. (A 1 g HAGEE (m)
1 BAURE KATSINA HERE 26
2 KANKARA KATSINA JLE s 12
3 DANDUME KATSINA JLAEE 12
4 DARETA ZAMFARA Hotes 12
5 YALGALMA 7AMFARA s 12
6 GUMT 7ZAMFARA W 12
7 GIDAN TGWAT SOKOTO T 12
8 TALOKA SOKOTO HERE 16
9 DANTASAKKO SOKOTO HERE 22
10 RABAH SOKOTO WS 12
11 STLAME SOKOTO HEFS 30
12 GWANDU KEBBI HERS S 10
13 BUNZA KEBBI HERE 15
14 KOKO/BESE KEBBI WS 15
15 SHANGA KEBBI HEFS 15

HEL: JICA e = 7 R F— A
’8 . . MONTORMG WELL L
? —
SN AL B
; 12°% ‘ E 1B
Iy : at %4
13 e '5’ .-
o i . i
HEL:JICA e ¥ 7 R F—2A

B 4-19 F=X ) 7B HFONE

2 EIRFILTFYE Y H 7 (shallow hand dug well) ZEMT 5,
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SEAGIRE R AT EOE 7 0 V) b

BB R

15 EFToT=42 U o ZTEHFEROM F RN ORKIK TEEZFR 4-11 [TRT,
#F4-11 BEAKEROERMTAMVETE

FJ7 No BLHIHH O AKALZEAE (m) H 7 No B D KA ZEA (m)
1 -1.46 9 -0. 56
2 -1.69 10 -0.74
3 -1.08 11 -0.4
4 -0.74 12 -0.92
5 -2.34 13 0. 63
6 0.7 14 0. 87
7 -0. 37 15 -1.73
8 -0.48 T -0.98

HifL:JICA Ve =7 v F—LA
KR IE
FHPKNMNOEFILULTOELY TH D,
w A4/ At=Wn—Q,
n :H
P, BEE
W, : HURAKHEE
Q, @ HUTFAKPEH &
Hy, :n HOHTKAL
o EKEORERNZET &R
M HERORAZO B 24
HZRIZB W T, Wn=0 & 720 BLTF OB Y 37>,
w AH/ At =—Q,
HRAKHEH Q, 2L o L 5 IR ElT %,
Q, = aX H,, +b
B ChDHalbiaE=FY L IHTFIEICET L, AH/At=aH, 1+ b OEAfR) 6 U TR H &%
BHT 5, FHEEOFEMITL Volume—5 Supporting Report @ SR2. 4. 3 |ZER#E STV 5,
FEATAE R

HA-1 D 15 RO =2 U > 7 FHF T 2011 4F 12 A ~2012 4F 5 A IR T RSBl S -,
4-15 (R TRRIC Z ORI EICE RO FAKMAR THM CH 5, i F/AKBEEZ KD 572012
W, HE LR NEE DR EH 12 ERHMICB T 28RNV ELEEZEZ HND,

Dec  Jan Feb Mar  Apr  May Jun Jul Aug  Sep Oct Nov

<HLZ>
FZ&REIC L DA

< Z=>
NISHA %52

/

/
/

/

7/
-~

: /

HHL: JICA 70 P 7 b F— 2
4-20 HTFARKALDEALAARK
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2= B
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l

H AR DB

m"an.s.:m " i & D Hﬁ’Zé@F’aﬁ

i

Hla

l HZEDH
30+ :

e

Drplh 10 Waler fasl

K . .
. 50 TS T T T T TP T 1 b Ny s b raa facbtdcaaanasl
Yrar [T I} ey 3] ho LTS 1

H:JICA 7a ¥ = hF—L4

4-21 RERTDNREL U 7 sk oo T K AL D2 AR

4-21 X RZ & R IR 2 IS Z 36 U 2 I P O T KALRESR T d 5, H T RALZZENZ T/
Z LR OZEP AR SN TV D, R TSI FEOKME FERENFEEIZIER —TH Y |
ZDOEFEOH TR TEGHHRIFEFELTNDLIETHDH, LUK L THREFEOH K
AL BB OFEDOBEMEITS U THERR > TS, REIIIZIZLLT ORI > T\ D &

FEABND,

HLZE DM R KGR T E=fRZE O T KA B H- 8o &0 2

Lo T, EEOH TR TEPFEFEIZIE-EL TV D LRELEE, PO MET &
(ZXPIE L7 T RO B S I ZR O PR 2 i TR BICE LW EHEETE 5, ERLORE
([ZHS & HA-1 O 15 fE5FTOE =4 Y V77T 2011 45 12 A ~2012 4 5 A OHLZRITRIR L 7oKL
(T ROk O T /KR 2 B L RIS T

#4-12 HWTAEEE

FNo Mt KB (mm/ 4F) HFNo KRR (m/4F)
1 96 9 18
2 80 10 29
3 95 11 21
4 37 12 66
5 99 13 29
6 40 14 76
7 28 15 90
8 26 2] 55

H:JICA 7a ¥ = hF—4

FHTRE R0 K 5 HA-1 Ol R /KR B O ST 65mm/4FCd V. RHIRHAEIT TR L7 i & &
BALTWD, LEn>T, A7r v =7 b CRREHREMITE RO FKEEELZHMNT 2,

SEHOE=F )V ITEEH#

2012 45 7 A LIBEHIAE £ TNIHSA (T FARKE=2 U v 72k L TRV A7 0 Y =7 METHIZAK
FT=X Y T ke L R K ENRFE O R & R KIHEEOHIRIZED D Z ER RIS,
(3) KEEBIDE

RUEEENC X D TKBE E~ORETHFERZHE 4-15 (R T, FARIORT XL 10, HFKEE
BIIREEB DR 25 T TR+ 22 R LTS, £EEHTIE, F¥—2 1 DEAE-21%.
= 2 DFA-15% DM FKIEEREORED & 72 508, KSCHE 2 L I RN 22 D, TR
Xix, bbb EH P KBEERODZROHEE TIX, H T KEEREORD BEAMMITIR E FETH - T
B DN RKRE N ETHDH, HA-1LIZZOHITH Y . HTKEE B O & O HE XA
BE B L RE b0 TidZen s, B SIS T DM Tk &2 7 < b # o # FKEiE &
ITHEINE L 72 B 72D BT R E W,
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K4-13 BWE, JEOEKIIHTS [T BNICB T 2T AKEEEDE/L

7K ST HteR (HA) HA-1 ESESRES)
LR oM T AKEE R (m/4F) 37 171
1 MR KBEE (mm/4F) 22 136
BLRIZ 2 bR 59% 80%
I KRR (nm/4F) 31 147
BRI 2 bR 84% 86%

Hi : JICA 70y =27 hF—L4
RARZEEN DR D ik 7=

HF KB B ORI X D T AR O T iX, #F/AKDFEH S TH 2 30 1T T F KA 23]
IR CT—ET D72OZOEEN/ NIV LT, I BEEN 2122 TR 5 (X 4-22
Z), Lo T, kR T FKBEENFE UEIA TR Lz LTH, i)l biE< B
T BB D 3 T ANAR T ORENRE WD LICEE LR AR T A0 ERH S, £,
R DI E TOM I AKREKRAEL K & 72 Ik T b R & O & Z UL D HU TR B E D
B ITERABL DO R E 2 & 72 > THAL, @R IREBIZIB VTR E 2 FAKRAAR T OJRIA & 72
%, Bz 1L, Plateau B EOEIE EHE TEOREEMENE,

HEL: JICA 7 ey =7 v F—LA
X 4-22 HTF/KEEERBD LTS O T ANMET D4H54h
4.4.3 HTFAKOKE
HA-1DOHE FAKDKEIX, L TFOBLEN G FENAIEETH DY,
o HiLFA R K E S FE
o AR KE S FE
(1) HLZERAKESE

T AKDEE LRSI, Nat | K+, Ca2+, Mg, SO,—. HCO,—, C1-TH V., ZNHDSIZE»T
AR 28BS0 6 T B FKIZLL FIZSERETH 5,

® UL - HLRIE
® < IUXVUL R, T HU UL Y - I T L BHRIRE

ANy T I BRBEEEITE IR 50 L, RS & HERUE O MBI IR <FET 5, Zhudi b
WFRANZINER Sy, T b AR S O RNERKIE O/ TR ZR L TS, RNWTZ TRy
UL BRI, TR Y DL - e - DL T A BEREREEDNA S oA LTV D, T, HERE
M OARERKIE « PEOH PR KE 2B 2 @R T AT T L - ERBRE S A 7D
WAL LTS DTHY | HERTS I ORER KEOH T REEZ BN D,

KE & BT L DREE

R KA K A B9 5 AR T W KE 2R DI S TR & RUS L DRGSR S
L72i3> T, 3 LT W A2 & Lo i K8 O R AKIIME PR I E e, BRE & HERDS % Lhik

3 Groundwater study and Development in Nigeria, Dr.Matthew Offiodile, 1992
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L7c %6, WSO T KO I PKEZEIZEATND, TOBH & LT, AT TK
DIFAEN KRBTV EULHFICIRE S, REHMTKRE L TOZE) 2R LB &8,

—J7, URERSHTKIE O N AKITHENED & BRI 2SRV, 2 DRHEDS . AKEICKBRE T
60

(2) WHAESFHBAEA»LDOKEDE
BEAEH FAKE TR OFRE RS . HA-1 OH FAKICE LU FOEHEENFERTX 5,

O KRIFEVGYCEIL T, L LB REZIT WD —ANEZ W, EIFFT
UL BB % 2 T D, T oG B BT IR IS iR D5 K
DRBTHAREMENE WD TH D, HE 30mll EOEHFITEK TR 22 TH LY
BliE. KIBEEREZZ2ICR/NDITTTH S, LnL, £ TRV ik, #K TR
FRTHDHZ R ERT 5,

® HEAMEIZBIL TiXx, I, EWHATIXRRBREISHEREEZIT TN D,

® L HFEFYIFED LN,

® T vk, 7 LOMERIEOMRMIFEHTOIBEIFT I Z . D ORGIEHK
J& EAERR T DA O - KPR L2 DO TH D, EHOH FARD &
HOH T KL D HAKENTOREBEOEL DS %2 ZIBETIAALTND EEZ LD,
Lo T, BHFOHFPEHTLV S INOOGIZEATND,

® ARITFOMTAKITWENFE, ZIIFERHFOBEDOEWEBKORENFENEE 2D
b,

® pHIZBIL T, 1K pH && pH OWFENEZLNDH, HFEHEEOMIZ, K pH OHAIE
EHFONRALT  GKE - R T ORBBREDOIRK L 725, LI TE&BEREICK L
THEPUEDOEN PVC RCAT U LV AEME LT HEMEFHATRETH D, 205X
BEOEBNPOHLNIIEINTEY  AH%ORM TIKBEBIZBWTEBINDINETH D,

— R H T AKIZ R A K E DN BV,

FDO—J, RIGEIC X DM T ARGEENEIT L, KEREELZmZ S RWEIERE 2 TWD, HFFo
T AKPMBEYRENAHFHIILL TDO LB TH 5D,
e EHAIIHIEmIEOE W TAKEZEBOK L TW5, HIFRmEAEOR FAKIXENT-FHE K
WKW REGHIIFERSND,
® HF KDRBELIEOFEHTTHEAKTHR A+ TH Y BT HEAPNEHTNICIRET D,
® JEEMEOTLEICALE LIEENEE L TV D 2O KEEFK DR E LTI,
(3) FDfDH T AKEHRE
HA-1 TITHIAIZ LA F O FAKIBY RN REA L TEB Y . 5% OBRFREEE 2> T 5,
® Zamfara J1® Bukkuyum LGA 3 X TR Anka LGA DD 2 I o =F 4 IZBWTHLILTEENC
JEIR U725’ s STk 0 . KEFRE MTbivz, BRI E 7z 18 EAToH A /KR
DHH 15 EHAT (83%) DKIENG . KO FEYEME % 88 2 7= 8n k0 Ak S vz,

U KT &L, #IRAKOBREEZIET 7201, a7 J— XY A NCHAEEE F— v 7T OMR %
WA D TiEEE®RT 5,
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4.5 KEBRERT Vv /VDELED

Z 2T, RIEIETOMBEE D LICHA-1 OKERART vy vzl E DD,
KEFERT v ¥ v VHEEDR—R

KEFRT v VHEEDR—R TN T D LB TH 5,

® 1970~2009 £ 40 FERF DA R, K[IRB L OFN &2 ASISEM: & Uz B8R - AT
ETNVOHIEREH NS
® EHAMER-JRHAENTE T L1, EEKSCBIRIHASZ 1T DR H TR e SE I E 2= & &
ICRESINZHDOTH Y, Niger I Btz <, I ERED ) BEIZHEAT B0
JFRIE DG R TE2 I N—F 5,
HEINEAKERAT VvV
HEE SN2 KEREART v it #4144 TEBY TH D,
HA-1 DR RIX76TmnTH D, FEREOKIS% N L, 78 0 1T F DTk 5, EH
TN TONEFEHEIXS. SBAM/FTH Y | BIAKDRT >3 ¥ /LI1E35. 1IBOM/AETH 5, KGR
KT v Vid, RIWAKRT v VICHIIKBEED 9 BREJERMH E L THE LW E iz
FHbol L TCEHMiE ., E+HRNTORNEAEICL S ED1X10. TBAM/AAETHY . [ EsA»HD
MAKEEGDD L, 3T 4BON/ A LM S D, HI FAKBEEDOHEEN D, BHATREOEIR &
L COMFAKRT > % /LL5. OBOM/AFETH A LHEEIN D,
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#4-14 HE SN HA-1 OKEBERART ¥ v L
T | HA-1 | BRSNS
AT XNV
BABRRT >y D
(] EANLDOmAKEE R (BCM/4E) 37.4 375. 1
[ ENOWNERERED DH (BCM/4F) 10. 7 286. 6
FERART ¥V
[ ES B OMAKEGDE (BOM/4E) 35. 1 332.7
() EAROPEAERES DR (BCM/4E) 8.3 244, 2
WMTFARRT ¥ b
H T KB R [ (BOM/4F) | 5.0 155. 8
PRHRE ((TF) ENOPEAERE D DH)
ki (P) (mm/4F) 767 1,148
& (RO) (mm/ %) 62 2683
Hi T /Kig#E & (GRE) (mm/4F) 37 171
Hi T KB A 4R K (LOS) (mm/4) 18 47
v (RO/P) (%) 8.1 23. 4
Tk =R (GRE/P) %) 4.8 14.9
Hi K AR (LOS/P) %) 2.3 4.1
feKERESE ((RO+LOS) /P) %) 10. 4 27. 4
R
D BKEERERRT ¥V
= BRART ¥ + HTFKEER - RERHE
= FRART T vl + HTFKEEELE
HEL JICA 7=/ v F—2A
104 Inflow from
93 Precipitation (P) upstream countries
Actual Evapo-
transpiration
(AET)
Direct
Runoff Direct
>Runoff 8.3
20 7 e Rumoft 10.7
Rapid comp. flow ~ (RO)
Groundwater |Late comp. of SUR Total
Resources |of SUR (LSR) Surface Water
Potential |(Recharge) water ate
5 0 Base R Resour(:'es
. ESQUIEES) Potential
2 6 flow | | potential
» RO+LLS Total Water
HA'1 2.4 Loss of Resources
(Area=0.135mil.km?) LSR Incl. inflow
(LLS) from upstream
countries
Unit: BCM/year (Billion m3/year)
Wil . JICA 7V ey =7 bF—A4
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NI EDKERRT v L

R U7 AKEIRA T > v IR itk 25/ e L CAT L DO TH D, ITBUHRALE L TOMN
DEFIZZ ORI HRIBEOER L 1T L2V H 00, BEFEHRE LT, HA-LIZHBIT 5 EE4
I DM FEIRPIES > & F AT D KBIREIC OV T HEEI L, FK4-1612R- LT,

K 4-15 HA-1 OFEAMNDKERRT vV (BERELHDH)
| Katsina ‘ Zamfara | Sokoto ‘ Kebbi
KERRT 2 ¥ % v NFEIN O NEERE S D A2)

KKEIRART v v
N BN 00 P A FE 4y 0 75) (BCM/4F) 1.75 3.73 0. 60 3.01
RIWAKRT v v
MBI P O A FE 43 (0 72) (BCM/4F) 1.39 3.06 0.44 2.22
R KRT v L

(i A2 B (BCM/4E) 0.67 1.54 0.32 1.63
PEHRRIT  (NAESE A O PN A BE 5y O )
k= (P) (mm/4F) 707.6 819.0 576. 2 838. 8
gt E (RO (mm/4F) 58. 2 90.9 13.8 61.3
HTF /K% R (GRE) (mm/4F) 28.1 45.7 9.8 44.9
HuF K 2 & (LOS) (mm/#F) 15.1 20. 2 4.8 22.0
ViR (RO/P) (%) 2 11.1 2.4 7.3
HUF kR &S (GRE/P) %) 4.0 5.6 1.7 5.4
HUFkmEELESE (LOS/P) %) 2.1 2.5 0.8 2.6
K ERZEZE ((ROTLOS) /P) (%) 10. 4 13.6 3.2 9.9

Hih . JICA 7 e =7 FF—A

BJ4-231FIN Z & DIANBHT= 0 KGR E (NHBFESDOH) 2R LTIZbDTH S, Katsinalll, Sokoto
IE. NN TERR AT 2K ERET T TAIGAEICIE, IAHT D IKEREIMO2MIZ T
hE < 72D, Katsina HTIFIFEVEIR O ERICAE L TWD 72D, ZONEIEAET 5 KEIREITHE
OIDLEMFRVRITH Y, KEROKHELWHBKTH D L2 5,

—7J7. SokotoMIZ EFHMIZB W TRAET ZKEREDIEFANATEETH D08, £ < OKERE Lk
MMNTHRAETDHLDIEF L TWND I EBbN5S,

1,200
1,000
c
5 800
o
8 600
~
S
©
g 400
-
E 200 —
. . | |
Katsina Zamfara Sokoto Kebbi
02010 269 1,008 143 814
2030 172 622 92 510
Hilt : JICA 7V ey =7 b F—24

X4-23 MITELD1 AHVKERE (NEREESDR)
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ft3% 4-1 SHA

T DA BAKE

SHA divided by

Average Precipitation (mm)

HA SHA National No Area (km2)
Boundary 3 4 5 6 7 8 9 10 11 12 Total
101 101 1 9,355.4 0 3 11 43 103 152 190 248 207 61 4 0 1,023
102 102 2 9,127.2 0 1 7 32 89 140 197 266 225 63 2 0 1,021
103 103 3 3,387.3 0 1 6 30 84 136 191 252 192 47 2 0 940
104 104 4 2,933.6 0 0 6 29 73 123 181 256 194 45 3 0 909
105 105 5 3,456.6 0 1 6 31 84 139 190 269 182 41 3 0 945
10601 10601 6 689.1 0 1 5 28 79 129 183 255 170 36 2 0 887
10602 10602 7 10,960.3 0 0 6 30 75 124 186 258 198 43 1 0 922
10603 10603 8 1,084.9 0 1 6 25 73 120 177 237 156 31 2 0 828
10604 10604 9 17,476.6 0 0 6 26 64 111 178 240 166 32 1 0 825
10605 10605 10 6,335.9 0 1 9 21 54 94 157 187 116 26 2 0 666
10606 10606 11 5,817.2 0 0 2 16 49 92 165 221 129 21 0 0 695
10607 10607 12 2,706.1 0 0 2 11 40 79 150 186 96 16 0 0 581
106081 106081 _e 13 2,220.3 0 0 0 5 26 57 122 130 56 5 0 0 401
106081 i 14 4,132.3 0 0 0 5 31 72 139 158 75 9 0 0 489
106082_e 15 80,006.8 0 0 0 1 9 27 83 98 36 2 0 0 256
106082 106082_i1 16 1,322.2 0 0 0 5 25 63 134 145 67 6 0 0 446
106082 _i2 17 6,043.4 0 0 0 5 29 66 150 194 84 9 0 0 536
1 106083 106083 18 412.5 0 0 0 5 23 67 137 158 76 8 0 0 473
106085 106085_e 19 290.3 0 0 0 2 14 49 121 135 62 3 0 0 386
106085_i 20 1,499.6 0 0 0 3 18 58 130 146 70 5 0 0 429
1060861 _e 21 6,067.9 0 0 0 2 18 50 125 142 65 5 0 0 408
1060861 1060861 _i1 22 164.7 0 0 0 1 14 50 120 134 66 3 0 0 389
1060861 _i2 23 548.0 0 0 0 5 26 65 151 178 87 9 0 0 521
1060863 1060863 24 3,509.3 0 0 1 7 34 77 166 205 102 11 0 0 605
106087 106087 e 25 632.3 0 0 0 3 20 58 129 152 75 7 0 0 444
106087_i 26 1,216.5 0 0 0 2 18 57 127 148 74 6 0 0 432
1060881 1060881 27 5,750.6 0 0 1 12 39 85 166 205 118 14 0 0 641
1060883 1060883 28 2,513.8 0 0 2 15 51 100 187 242 132 15 0 0 745
106089 106089 29 8,354.1 0 0 3 20 54 102 180 229 144 19 0 0 751
106091 106091 30 7,636.2 0 0 1 9 36 83 155 193 107 14 0 0 597
106093 106093 31 4,746.6 0 0 4 29 68 118 192 250 175 27 0 0 863
107 107_e 32 1,924.1 0 2 8 39 95 153 194 298 191 44 4 0 1,028
107_i 33 6,223.4 0 1 5 29 85 139 187 271 173 36 3 0 930
108 108 e 34 63,517.4 0 0 0 3 19 48 99 110 53 5 0 0 337
108 i 35 7,724.9 0 0 1 9 37 75 139 157 82 14 0 0 514
109 109 36 14,037.5 0 2 12 40 109 150 195 257 190 48 3 0 1,006
Hih : JICA 7o~ FF—A
f1& 4-2 SHA Z & 0 80%4EEHEA Bk &
SHA divided by 80 % Dependable Precipitatin (mm)
HA SHA National No Area (km2)
Boundary 3 4 5 6 7 8 9 10 11 12 Total
101 101 1 9,355.4 0 1 7 19 69 119 153 183 162 39 2 0 755
102 102 2 9,127.2 0 0 5 17 52 105 154 207 176 33 1 0 750
103 103 3 3,387.3 0 0 4 14 46 98 146 171 142 21 1 0 644
104 104 4 2,933.6 0 0 5 13 39 87 141 186 143 21 2 0 637
105 105 5 3,456.6 0 1 5 14 52 104 147 198 142 21 2 0 685
10601 10601 6 689.1 0 0 4 14 49 93 147 202 134 19 2 0 664
10602 10602 7 10,960.3 0 0 5 14 42 97 150 208 152 19 1 0 688
10603 10603 8 1,084.9 0 0 5 10 45 83 143 187 123 15 2 0 613
10604 10604 9 17,476.6 0 0 5 8 39 80 150 191 125 16 1 0 616
10605 10605 10 6,335.9 0 1 7 7 35 69 132 145 82 10 1 0 490
10606 10606 11 5,817.2 0 0 2 5 27 53 139 162 91 9 0 0 488
10607 10607 12 2,706.1 0 0 2 4 21 48 122 139 69 7 0 0 411
106081 106081 e 13 2,220.3 0 0 0 3 9 28 87 93 39 2 0 0 261
106081 _i 14 4,132.3 0 0 0 2 12 39 103 116 52 4 0 0 328
106082_e 15 80,006.8 0 0 0 0 6 15 63 74 21 0 0 0 179
106082 106082_i1 16 1,322.2 0 0 0 3 8 33 94 102 44 2 0 0 287
106082_i2 17 6,043.4 0 0 0 2 10 46 101 143 54 1 0 0 357
1 106083 106083 18 412.5 0 0 0 2 11 33 102 115 47 2 0 0 313
106085 106085_e 19 290.3 0 0 0 1 5 23 93 95 47 1 0 0 264
106085_i 20 1,499.6 0 0 0 1 7 31 97 107 47 1 0 0 292
1060861 _e 21 6,067.9 0 0 0 1 6 28 93 109 42 0 0 0 279
1060861 1060861 il 22 164.7 0 0 0 0 5 25 91 98 49 1 0 0 269
1060861 _i2 23 548.0 0 0 0 1 10 41 111 135 63 1 0 0 363
1060863 1060863 24 3,509.3 0 0 1 2 13 48 123 154 74 1 0 0 416
106087 106087_e 25 632.3 0 0 0 1 7 31 95 119 42 1 0 0 296
106087_i 26 1,216.5 0 0 0 1 7 31 97 121 43 1 0 0 302
1060881 1060881 27 5,750.6 0 0 1 2 19 64 136 160 83 2 0 0 467
1060883 1060883 28 2,513.8 0 0 1 5 21 71 131 187 96 3 0 0 514
106089 106089 29 8,354.1 0 0 2 4 31 77 148 176 110 3 0 0 552
106091 106091 30 7,636.2 0 0 1 3 20 48 128 147 76 4 0 0 426
106093 106093 31 4,746.6 0 0 3 7 39 96 157 199 141 5 0 0 647
107 107_e 32 1,924.1 0 1 6 18 66 119 161 240 159 18 2 0 789
107_i 33 6,223.4 0 1 4 16 58 107 154 221 140 19 2 0 720
108 108_e 34 63,517.4 0 0 0 2 12 35 80 84 39 3 0 0 254
108 i 35 7,724.9 0 0 1 4 18 52 118 112 58 6 0 0 369
109 109 36 14,037.5 0 1 8 22 79 115 156 214 159 18 1 0 773
HE : JICA 7u Y =7 FF— L4
W WA
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45 4-3 SHA =

& DA AIREA S R

SHA divided by Average PET (mm)
HA SHA National No Area (km2)
Boundary 1 2 3 4 5 6 7 8 9 10 11 12 Total
101 101 1 9,355.4 95 107 140 147 142 123 117 109 103 108 98 92 1,381
102 102 2 9,127.2 89 99 132 146 143 121 114 106 100 105 93 86 1,334
103 103 3 3,387.3 90 103 140 152 147 126 119 110 103 109 94 87 1,381
104 104 4 2,933.6 88 100 138 154 152 129 120 110 104 110 94 86 1,385
105 105 5 3,456.6 91 106 145 158 154 132 122 113 106 112 97 90 1,425
10601 10601 6 689.1 92 107 148 164 162 139 127 116 110 117 100 91 1,472
10602 10602 7 10,960.3 85 96 133 152 153 129 119 109 104 108 93 85 1,364
10603 10603 8 1,084.9 91 106 148 167 168 144 130 118 112 119 102 91 1,495
10604 10604 9 17,476.6 86 97 136 160 165 140 126 114 109 115 96 86 1,429
10605 10605 10 6,335.9 90 102 145 171 179 155 137 122 117 125 105 90 1,540
10606 10606 11 5,817.2 86 96 138 168 175 150 133 118 114 121 100 87 1,487
10607 10607 12 2,706.1 87 97 141 173 184 160 141 124 119 128 104 88 1,548
106081 106081 _e 13 2,220.3 80 92 135 166 186 165 144 127 123 127 98 82 1,524
106081 _i 14 4,132.3 84 95 139 171 184 161 143 126 121 129 101 85 1,539
106082_e 15 80,006.8 73 84 126 161 185 170 146 130 125 123 93 75 1,492
106082 106082_i1 16 1,322.2 82 93 136 168 183 161 141 125 120 126 99 83 1,518
106082_i2 17 6,043.4 72 81 122 149 163 145 125 112 108 111 88 72 1,347
1 106083 106083 18 412.5 82 93 136 167 180 157 139 123 118 124 98 83 1,503
106085 106085_e 19 290.3 79 90 134 165 182 160 139 124 119 122 96 81 1,493
106085_i 20 1,499.6 81 91 135 167 181 159 139 123 119 123 97 82 1,496
1060861_e 21 6,067.9 73 85 126 160 178 157 136 122 118 118 89 75 1,438
1060861 1060861 _i1 22 164.7 78 89 132 164 181 159 139 123 119 121 94 80 1,478
1060861_i2 23 548.0 72 82 123 153 166 145 126 113 110 111 86 73 1,361
1060863 1060863 24 3,509.3 72 82 122 149 161 139 122 110 106 108 86 72 1,328
106087 106087_e 25 632.3 74 85 126 159 174 153 133 120 116 116 89 76 1,420
106087 _i 26 1,216.5 77 88 130 162 177 155 136 121 117 119 92 79 1,455
1060881 1060881 27 5,750.6 75 86 125 153 164 139 124 112 109 110 87 77 1,362
1060883 1060883 28 2,513.8 73 82 120 144 154 130 117 106 102 104 85 73 1,290
106089 106089 29 8,354.1 77 87 125 150 159 133 120 109 106 107 87 78 1,339
106091 106091 30 7,636.2 83 93 136 167 176 150 134 119 115 121 97 84 1,478
106093 106093 31 4,746.6 78 88 124 146 154 126 116 106 103 104 86 79 1,311
107 107_e 32 1,924.1 92 107 146 156 152 131 120 111 105 111 97 92 1,421
107_i 33 6,223.4 93 109 150 163 160 137 125 115 109 116 101 93 1,471
108 108_e 34 63,517.4 79 93 136 172 194 174 153 136 131 132 99 83 1,581
108_i 35 7,724.9 87 99 143 172 185 162 143 126 121 129 104 88 1,560
109 109 36 14,037.5 94 108 143 151 147 129 119 109 104 110 98 95 1,407
Wil . JICA 7V ey =7 FF—A4
> 3 N
f#& 44 SHA Z L O¥iHE
. AverageMonthly Runoff Yield (Height) (mm/month) Average Average
SHA divided Annual Annual Average
HA SHA by National | SN | Area (km2) Runoff Preci-  |Runoff Rate
Boundary Yield pitation (%)
1 2 3 4 5 6 7 8 9 10 11 12
(mm/year) | (mm/year)
101 101 1 9,355.4 1.1 0.5 0.2 0.1 1.5 6.8 12.0| 26.0| 41.3| 14.0 5.9 2.5 112 1,023 10.9
102 102 2 9,127.2 2.1 0.9 0.4 0.2 1.0 55| 12.5] 481| 689| 259 11.0 4.7 181 1,021 17.8
103 103 3 3,387.3 12 0.5 0.2 0.1 0.7 45| 109 | 32.7| 43.8| 149 6.4 2.8 119 940 12.6
104 104 4 2,933.6 13 0.5 0.2 0.1 0.3 29 9.2 | 33.1| 458 15.7 6.8 29 119 909 13.1
105 105 5 3,456.6 0.8 0.3 0.1 0.1 0.4 4.3 94| 267 312 9.7 4.2 1.8 89 945 9.4
10601 10601 6 689.1 2.1 1.4 0.9 0.6 0.5 1.7 36[ 10.7[ 133 6.8 4.5 31 49 887 5.6
10602 10602 7 10,960.3 3.1 2.0 13 0.9 0.8 2.4 64| 243 35.6| 15.2 8.4 5.0 105 922 114
10603 10603 8| 1,0849| 09 0.6 0.4 0.3 0.3 1.2 33 6.9 7.2 3.0 2.0 13 27 828 33
10604 10604 9| 17,476.6 1.2 0.7 0.5 0.3 0.3 1.5 75] 19.2( 220 7.3 3.7 2.0 66 825 8.0
10605 10605 10 6,335.9 0.1 0.1 0.1 0.0 0.0 0.1 22 3.9 2.0 0.4 0.3 0.2 10 666 14
10606 10606 11 5,817.2 0.8 0.6 0.4 0.3 0.2 0.3 3.0 6.9 5.9 2.8 1.9 1.2 24 695 3.5
10607 10607 12 2,706.1 0.2 0.1 0.1 0.1 0.0 0.1 19 4.1 1.6 0.6 0.4 0.3 10 581 1.7
106081 106081_e 13 2,2203| 0.0 0.0 0.0 0.0 0.0 0.0 0.8 1.6 0.1 0.0 0.0 0.0 2 401 0.6
106081 _i 14 4,132.3 0.1 0.1 0.1 0.0 0.0 0.0 14 3.2 0.9 0.4 0.3 0.2 7 489 14
106082_e 15 80,006.8 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.7 0.0 0.0 0.0 0.0 1 256 0.4
106082 106082_i1 16 1,3222| 0.0 0.0 0.0 0.0 0.0 0.0 13 23 0.2 0.0 0.0 0.0 4 446 0.9
106082_i2 17, 6,043.4 0.2 0.1 0.1 0.1 0.0 0.1 2.1 4.6 1.7 0.7 0.5 0.3 11 536 2.0
1 106083 106083 18 412.5 0.0 0.0 0.0 0.0 0.0 0.0 14 2.7 0.3 0.0 0.0 0.0 4 473 0.9
106085 106085_e 19 290.3| 0.0 0.0 0.0 0.0 0.0 0.0 0.8 2.0 0.1 0.0 0.0 0.0 3 386 0.8
106085_i 20 1,499.6 0.0 0.0 0.0 0.0 0.0 0.0 11 25 0.3 0.0 0.0 0.0 4 429 0.9
1060861_e 21 6,067.9 0.0 0.0 0.0 0.0 0.0 0.0 11 2.7 0.4 0.0 0.0 0.0 4 408 1.0
1060861 1060861_i1 22 164.7 0.0 0.0 0.0 0.0 0.0 0.0 0.8 2.0 0.1 0.0 0.0 0.0 3 389 0.8
1060861_i2 23 548.0 0.0 0.0 0.0 0.0 0.0 0.0 2.6 9.7 34 0.7 0.2 0.0 17 521 3.2
1060863 1060863 24 3,509.3| 0.0 0.0 0.0 0.0 0.0 0.1 32| 106 5.1 0.9 0.2 0.1 20 605 33
106087 106087_e 25 632.3 0.0 0.0 0.0 0.0 0.0 0.0 1.2 3.1 0.7 0.1 0.0 0.0 5 444 1.2
106087_i 26 1,216.5 0.0 0.0 0.0 0.0 0.0 0.0 1.1 2.7 0.5 0.0 0.0 0.0 4 432 1.0
1060881 1060881 27 5,750.6| 0.0 0.0 0.0 0.0 0.0 0.2 29 8.2 7.3 13 0.3 0.1 20 641 3.2
1060883 1060883 28 2,513.8 0.4 0.2 0.1 0.0 0.0 1.3 95| 323]| 255 7.6 29 11 81 745 10.8
106089 106089 29 8,354.1 0.1 0.0 0.0 0.0 0.1 0.7 38| 16.0f 18.0 3.7 0.9 0.2 44 751 5.8
106091 106091 30 7,636.2 0.2 0.1 0.1 0.0 0.0 0.2 24 4.0 1.9 0.5 0.3 0.2 10 597 1.7
106093 106093 31 4,746.6 0.8 0.3 0.1 0.0 0.7 45) 19.2| 480 533 14.2 5.4 2.0 149 863 17.2
107 107_e 32 1,924.1 3.7 2.5 1.7 1.1 1.1 2.8 43| 144 22.0| 123 8.3 5.5 80 1,028 7.8
107_i 33 6,223.4 2.1 1.4 0.9 0.6 0.6 2.0 38| 105( 13.6 6.9 4.6 31 50 930 5.4
108 108_e 34 63,517.4 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.9 0.1 0.0 0.0 0.0 1 337 0.4
108_i 35 7,7249| 0.1 0.0 0.0 0.0 0.0 0.1 13 2.7 0.7 0.2 0.1 0.1 5 514 1.0
109 109 36 14,037.5 3.6 2.4 1.6 1.1 1.4 3.0 4.7] 129] 21.2| 12.0 8.0 5.4 77 1,006 7.7
Hil : JICA 70 U= 7 hF—2
B AR
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HF 45 SHA DT WRAICIT 5 THIA Vo, Goe 355 T8 Qg 0ORY

SHA divided rre Average Monthly Discharge (m3/s) Average Qe Qoroc90%Y

HA SHA by National | SN (km2) Discharge (m3/s) (m3/s)

Boundary 1 2 3 4 5 6 7 8 9 10 1 12 (m3/s)
101 101 1] 9,355 | 1,400.1| 1,024.1| 482.7( 167.7 97.0( 183.8| 572.0|1,872.3(2,672.6( 1,813.8| 1,543.4| 1,519.3 1,112.8 178.4 17.24
102 102 2 9,127 7.0 3.4 1.3 0.6 3.5 19.2 42.7| 163.9| 242.7 88.4 38.7 16.2 52.4 1.0 0.09
103 103 3| 3,387 [ 1,389.3]| 1,019.0| 480.7| 166.8 88.2| 140.0| 487.5|1,617.6|2,280.9|1,676.6| 1,483.5( 1,494.3 1,027.2 162.7 17.00
104 104 4 2,934 1.4 0.7 0.3 0.1 0.3 3.2 10.1 36.3 51.8 17.2 7.7 3.2 11.0 0.1 0.00
105 105 5 3,457 | 1,386.5| 1,017.6| 480.2( 166.6 87.1( 131.0( 463.6|1,540.0(2,171.9 1,640.5| 1,467.5| 1,487.6 1,003.4 158.1 16.97
10601 10601 6) 689 27.0 18.5 10.7 7.2 8.2 35.1| 1825| 5175 542.2| 1725 86.8 45.5 138.5 6.5 0.47
10602 10602 7| 10,960 12.8 9.1 5.4 3.7 3.4 10.0 26.3 99.3[ 150.2 62.2 35.5 20.4 36.6 3.9 0.42
10603 10603 8| 1,085 13.6 9.0 5.1 3.4 4.6 24.6| 155.3| 415.5| 388.5| 108.5 50.2 24.4 100.8 2.0 0.06
10604 10604 9| 17,477 7.8 5.3 3.1 2.1 2.2 9.9 48.8| 125.2| 1484 47.5 24.8 13.1 36.6 1.1 0.02
10605 10605 10 6,336 5.5 3.4 1.8 1.2 2.3 14.3| 105.1| 287.5| 237.1 59.8 24.6 10.7 63.2 0.6 0.01
10606 10606 11 5,817 1.8 1.4 0.8 0.6 0.4 0.8 6.5 15.1 13.2 6.0 4.2 2.7 4.5 0.0 0.00
10607 10607 12 2,706 3.3 1.8 0.9 0.5 1.8 13.1 93.4| 263.3| 219.0 52.8 19.7 7.5 56.8 0.3 0.01
106081 106081 _e 13 2,220 0.0 0.0 0.0 0.0 0.0 0.0 0.6 13 0.1 0.0 0.0 0.0 0.2 0.0 0.00
106081 _i 14 4,132 1.3 0.7 0.4 0.2 0.4 4.2 50.5| 162.3| 113.8 25.5 8.3 3.0 311 0.0 0.00
106082_e 15[ 80,007 0.5 0.4 0.2 0.2 0.1 0.2 111 31.2 4.2 1.6 1.1 0.7 4.3 0.0 0.00
106082 106082_i1 16 1,322 0.5 0.4 0.2 0.2 0.1 0.2 117 32.3 4.3 1.6 11 0.7 4.5 0.0 0.00
106082_i2 17] 6,043 0.5 0.4 0.2 0.2 0.1 0.2 4.8 10.4 3.9 1.6 1.1 0.7 2.0 0.0 0.00
N 106083 106083 18 412 0.6 0.2 0.1 0.0 0.3 4.0 36.0| 123.8| 108.1 23.2 6.8 2.0 25.6 0.0 0.00
106085 106085_e 19 290 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.00
106085_i 20 1,500 0.6 0.2 0.1 0.0 0.3 4.0 35.8| 123.4| 108.0 23.2 6.8 2.0 25.5 0.0 0.00
1060861 e 21 6,068 0.0 0.0 0.0 0.0 0.0 0.2 7.2 21.9 8.5 1.5 0.4 0.1 3.3 0.0 0.00
1060861 1060861 il 22 165 0.0 0.0 0.0 0.0 0.0 0.2 7.2 22.0 8.5 15 0.4 0.1 3.4 0.0 0.00
1060861 _i2 23| 548 0.0 0.0 0.0 0.0 0.0 0.2 4.8 15.8 7.6 1.4 0.3 0.1 2.5 0.0 0.00
1060863 1060863 24 3,509 0.0 0.0 0.0 0.0 0.0 0.1 4.2 13.8 6.9 1.2 0.3 0.1 2.2 0.0 0.00
106087 106087 _e 25 632 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.7 0.2 0.0 0.0 0.0 0.1 0.0 0.00
106087_i 26 1,217 0.6 0.2 0.1 0.0 0.3 3.8 27.9 99.8 99.3 21.7 6.4 1.9 22.0 0.0 0.00
1060881 1060881 27| 5,751 0.4 0.2 0.1 0.0 0.0 17 15.2 47.9 40.9 10.1 3.5 12 10.2 0.0 0.00
1060883 1060883 28| 2,514 0.4 0.2 0.1 0.0 0.0 1.2 8.9 30.3 24.7 7.2 2.8 1.0 6.4 0.0 0.00
106089 106089 29 8,354 0.2 0.0 0.0 0.0 0.3 2.2 11.9 49.9 58.1 117 2.9 0.7 115 0.0 0.00
106091 106091 30 7,636 1.8 0.9 0.4 0.2 13 8.8 40.9 96.8| 103.6 26.7 10.9 4.3 24.8 0.2 0.01
106093 106093 31 4,747 1.4 0.6 0.2 0.1 12 8.4 34.1 85.3 98.0 25.3 9.9 3.6 22.5 0.1 0.01
107 107_e 32| 1,924 2.7 2.0 1.2 0.8 0.8 2.1 3.1 10.3 16.3 8.9 6.1 4.0 4.9 0.7 0.02
107_i 33 6,223 [ 1,3585| 998.6| 469.3| 159.2 78.4 90.1| 269.0| 988.0(1,588.0|1,455.5| 1,375.0] 1,439.7 855.2 127.1 15.40
108 108_e 34) 63,517 0.2 0.2 0.1 0.1 0.1 0.4 13.8 29.7 4.6 0.7 0.5 0.3 4.3 0.0 0.00
108_i 35 7,725 0.0 0.0 0.0 0.0 0.0 0.2 10.0 22.0 2.6 0.1 0.1 0.1 3.0 0.0 0.00
109 109 36| 14,037 | 1,350.8| 992.9| 465.8| 156.8 76.2 82.9| 243.4| 923.6|1,534.4|1,429.91,357.3| 1,428.1 836.1 113.5 14.31
i JICA 7 r Y= N F—A
fi#& 46 SHA Z L Oi5EAME
SHA divided 2010 2030
. Area
HA SHA by National | No (km2)
Boundary Domestic | Industrial Livestock | Fishpond Total Domestic | Industrial Livestock Fishpond Total

101 101 1 9,355.4 5,816 1,646 3,810 22 11,294 8,624 2,441 5,916 36 17,016
102 102 2 9,127.2 11,543 3,284 4,298 28 19,152 18,378 5,224 6,545 45 30,192
103 103 3 3,387.3 4,098 1,170 1,791 14 7,074 6,466 1,848 2,727 23 11,065
104 104 4 2,933.6 5,970 1,710 1,723 15 9,418 10,236 2,934 2,607 24 15,801
105 105 5 3,456.6 3,802 1,104 2,106 19 7,030 6,238 1,811 3,179 30 11,258
10601 10601 6 689.1 842 246 456 4 1,548 1,369 400 686 7 2,462
10602 10602 7 10,960.3 15,396 4,451 12,746 55 32,649 24,895 7,193 16,882 88 49,057
10603 10603 8 1,084.9 2,493 725 719 7 3,944 3,652 1,063 1,080 11 5,806
10604 10604 9 17,476.6 35,118 10,161 25,994 73 71,346 57,827 16,727 33,225 117 107,896
10605 10605 10 6,335.9 15,259 4,385 4,197 40 23,881 24,568 7,067 6,307 64 38,006
10606 10606 11 5,817.2 14,284 4,140 14,013 14 32,451 22,385 6,487 17,377 22 46,271
10607 10607 12 2,706.1 9,391 2,691 6,930 6 19,018 14,470 4,145 8,581 9 27,205
106081 106081 e 13 2,220.3 0 0 0 0 0 0 0 0 0 0
106081 i 14 4,1323 14,917 4,288 11,213 7 30,425 21,636 6,221 13,825 12 41,694
106082 e 15 80,006.8 0 0 0 0 0 0 0 0 0 0
106082 106082 _i1 16 1,322.2 4,959 1,398 3,588 2 9,947 8,243 2,324 4,424 4 14,995
106082 _i2 17 6,043.4 42,278 12,368 13,289 31 67,966 70,568 20,650 17,946 49 109,213
106083 106083 18 412.5 949 271 1,119 1 2,341 1,605 459 1,380 1 3,445
1 106085 106085_e 19 290.3 0 0 0 0 0 0 0 0 0 0
106085_i 20 1,499.6 2,730 789 4,069 3 7,591 3,865 1,117 5,017 4 10,004
1060861 e 21 6,067.9 0 0 0 0 0 0 0 0 0 0
1060861 1060861 _i1 | 22 164.7 288 83 447 0 819 389 113 551 0 1,053
1060861 i2 | 23 548.0 1,921 562 1,130 3 3,615 2,735 800 1,521 4 5,060
1060863 1060863 24 3,509.3 16,472 4,833 7,664 17 28,986 25,377 7,448 10,367 27 43,219
106087 106087 e 25 632.3 0 0 0 0 0 0 0 0 0 0
106087 _i 26 1,216.5 2,042 591 3,255 2 5,890 3,020 874 4,015 4 7,913
1060881  [1060881 27 5,750.6 15,179 4,407 10,078 25 29,689 24,739 7,183 13,175 40 45,137
1060883 1060883 28 2,513.8 11,867 3,452 6,341 68 21,728 19,452 5,656 8,620 110 33,838
106089 106089 29 8,354.1 27,463 7,977 14,090 36 49,567 42,343 12,296 18,383 58 73,080
106091 106091 30 7,636.2 23,729 6,904 16,228 22 46,883 37,253 10,838 20,184 35 68,310
106093 106093 31 4,746.6 12,689 3,677 7,356 22 23,744 18,640 5,401 9,629 35 33,704
107 107 e 32 1,924.1 0 0 0 0 0 0 0 0 0 0
107_i 33 6,223.4 6,749 1,937 3,809 34 12,528 10,200 2,928 5,748 55 18,931
108 108 e 34 63,5174 0 0 0 0 0 0 0 0 0 0
108_i 35 7,724.9 7,052 1,974 15,757 25 24,808 11,698 3,267 19,881 40 34,887
109 109 36 14,037.5 0 0 0 0 0 0 0 0 0 0
Total 303,825 315,296 91,227 198,215 596 605,333 500,870 144,913 259,780 954 906,517

HAL ¢ ton/#E HiBL : JICA 7 RY =2 b F—2A
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FAT U TH
AEKERE BB IEAFHERE 2 V=7 b

FEHE TE LI DAKNT

RETIT, BIE, FAETEFNTIWRINTZKETEE, KERERT Uy La b L0, KE
LIKEEIE TIDNT A %nﬁauﬁﬁj—éo

9.5 1 Hi Tl HA-1 2B DRI K EE R L KEIRART > ¥ VD & =74, IRV T,
52%6kwfmﬁﬁ&mﬁﬁﬁ@A7/x@@ﬂiﬁ%vﬁo53%\54mfi\%h%h‘
HITFAK, RIFAKDKANT v ZAOBHFTHER LI OF O REEZRT,

5.1 R KEBER L AKBERT VU VDNRT R

FTE5-1IFTHA-1 ICBIT AMAKEERE L KERRT oy VERLTEZBEDTH D,
#5-1 HA-1IZRITBDRKEER L KBRRT VY /VOREKHRNT VA

‘ HA-1

WKBIRET Vv % v
(1 B OHRAKE G & (BCM/4E) (1) 37.4
()1 EPNOWNEAE Sy 0 & (BCM/4F) (2) 10.7
HTFAKRT v L (BCM/ %) (3) 5.0

RKEER

(BCM/4E) (4) 0.79
BiLE (2010) %) 4/ 2.1
(%) 4)/(2) 7.4
(BCM/4E) (5) 1.63
13k (2030) %) (5) /(1) 4.3
(%) (56)/(2) 15.2

Hih . JICA 7’e v =2 hF—2A

BUED HA-1 1281 DR /K TR &I 0. 80BCM/4F & HEE S 4L, 2428 2030 A-121E 1. 65BCM/ 4 ﬁm
THRIAARTH D, Z I TIIARFHBEZRKERAT > 2 ¥ MK T HRKTFEREDIL L E

o KFIFHZRIT, 2010 =TI 2. 1% E /20 A3, 2030 21213 4. 3% & 72D, 2030 45(C fé%
IKFEHEIIRIRE U THRAKERRT oy L I L TIED I/ E W, L LR G, KER
BEAKFEEOHMIBAANRKRE N &b, %WWT@%N7/X®@Jﬁ6mﬁ%%%mﬂﬁé
VR H D,
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5.2

KNT v ADIREFIR

KEWOHMMIEREIL, HFKFIH & RFKRAIC R S D, K ERFKENENIZONT
Frfet) i SR ERANCRIFREL 72 5 &L 9 . ENENDKAT o ZTELRE L CKE IR ZE 2 Gl

2o

5-1 IIANT VAR OFIEZ R LD THY | LLTDOAT v TEMmIND,

Stepl : &R « MVEFG /K DKFTFE IR L INBUF DA T Dk KEHHZEOE SR EZ S L C,
HTN KR & RIRAFIAHOEI G # R ET D,

Step2 : #BTHT « M AB L OZ OO FARFIFICEDL A FARKEERZ S &12, #
TAKDKNT 2R L, FE SN DM TR ISR U CREE I 72 R H 23 7l T%
HINE DM EMRT D, FieTh D LIl SN 555121, Stepl Th ﬁééﬂtﬂﬁ?
KERFAFIHE G Z S L2, SHEFEZREICET, FFpl TRV oY
Km\&wlKED\%ﬁ%ﬁﬂ%ﬁﬁ%&ﬁéﬂ?ﬁﬂ%%&ﬁéi5%Tm\%ﬁ
KOFNHEIG %2 TS 5,

Step3A: Step2 DfEREZEH LT, HE L7 HIT /KB EZED, M T/AKBHIEGHE %%
RERSE

Step3B: Step2 DOF5HEA S LI, #i - FEFKICR T D2 RIEAKSHESZED, HEFEA
IKAKFE %ig%@{m®i\%{;|u7k7kﬁgikfﬁﬁf FVEKFIH OFH % F’ﬁ%ﬂ+ﬁ%*ﬁﬂj’j‘éo
Step4A : Step3 DFEFRZE b &IZ, #T - MEEAEAKIZIST 21T AR AMEER ., R iKFH
m%®%%mﬂﬁﬁ%@ﬁ#é

Step4B : Step3B OFEFRZFIA Lo-o, FEREEAZ 2 Mad 5,

‘ Demand of Municipal Water Supply ‘

l Step 1
Information on Assumed Demarcation of SW Source
Water Supply Plan EW'S
from State Gov. an ource
Step 2
Other GW demands H Water Balance Study for GW ‘

Sustainable GW use secured? ——— > No

¢
T l

Irrigation
Development Step 4A

W D(w::fsf Irrligation SW Demand for GW Demand for
PPly Municipal Water Supply Municipal Water Supply
Other SW demands
Step 3B Step 3A
Step 4B —| Water Balance Study for SW ‘ GW Development Plan

Plan Municipal Water

Hih : JICA Vme ¥ =2 hF—A4

‘ SW Development Plan | Supply Plan SW: Surface Water

GW: Groundwater

5-1 ANNF U Z2O¥EFIE
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5.3 HMTAKOBE - fitff 7 R

5.3.1 BEFEMERRIC K A HU T AKHEIG FTRER
(1) BEfEH# T ARBEAS MR

HA-1 O FKMERR IS BT 2 &k LT, REKEK - FAES—2 7 1 4 (2006 42, FMWR) 23&
D, FAT oY =227 FTHARIRMEZIT T2, TORRITROLEEBY TH 5.

® BN THF 0 2,501 A
® N RKNUTIHF 15,266 K
® TRV I~ : 3,241 A

ERERIZ K 2 EAIEKOTZD OB F AL @R TH T+ KRR HF) 137,766
K THY TR HEIZR 4 T m3/H &5,

#F5-2 HA-1 OFEEAMNOHF

’ am an EHFOZA T o
I KN BHES T ATy RO ENS (o) 1B (%)
Sokoto Sedimentary 959 891 102 37
Zamfara | B/T/S 134 903 3,039 69
Katsina | Basement/T 864 2,083 100 66
Kebbi B/T/S 544 1, 388 0 46

HEh ; JICA 7u =7 FF— A

®  Motorized pump boreholes (® = 25 boreholes )
e  Hand pump boreholes ( ® = 25 boreholes)

W : JICA u Y= I —A

X 5-2 HA-1 OHt T AF|H
(2) EAERGH T AKHBEHR FTRE
HFOBBRLUELLZEE

HA-1 Hulk D F 5 OB O FIIEIL 37~69% & FEH IMXVETF TH B, L7zad > THF OR{EIF
%Laf%: ka:iof%é\7k$ﬁ§ﬁﬁiéﬁ/\jbzmj:ﬁ«éo

® HA-1 DFE 4N OBEMOBKE <44 F m’/H
® AN 100% ) L7-58 0 F /K /KE 2845 m’/H

F7-. HAOBBEROITORRK E L THARNOREMNRETLEZ NS, LL, 2015
F—RZIIFAE L WD FDOFMIT TE 22,

—J7. 7] ETEHFOBREROETORREIIR S 7OMEIZSH D EEZNND,
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SEAGIRE R AT EOE 7 0 V) b

BAKR 7ol LIRS

HA-1 123 W THRITELS K DOKRTR & LT S TW B KRIRFET O RIEBSFITIZ N v KRR IR E S
NTWNWD, N RIR T OHKREITHK 10m’/ H & 72> TWDM, N> RIRU T BBV IR 71258
gD LICkoT, HFOEKARENERNT D, TOHAOEFEKEZILUTOLEREY TH
o

® M 100%E L7=5A O FKEG/KE : 294 1 m3/H

FEOETFIIHL FTEEICHESSEMETHY . bHEAALETOHFNEN IR 7 ORE I
JRL WK BEAFE > TWA DT TIEARW, Ny RRCFOEKETT HEHTE2RWHA S IEE
TAHZLLHEETHHZLICHETALEND S,

A B

BAFEHFNOOEKAEREE LT, UTFD 4203 E2 65,

a) H/KEOHREEE

b) BERH 776 OB GG &

¢) BRI OB A 100%28E LG Oftiate /)

d) BERIFF DN RR T a8 )R A LT 56 OHEREEE T
AK7vv=r bTiE, B o) BB F 06 Oftia &) 2 BEERKTixR )6 OBIGEES) & Z /e,
FToRBRRFEEITS U TUIH IS HF 248 L E&C Ta) WK E OHHGRE ) 2R+ 2 &2 2,
FThbb, FERKFREO PRI L TIHKIEDRES & DILIRIZ K> THRET 5,

5.3.2 HITF/KDKES

HA-1 O EZ AT DT ARICH T D KFTFEEZFK 5-3 LK 5-3 1T, HTFKEEZIIKT S
M T KEEB I HA-1 S T20% THLAMN T LT D & 11~47% & KRE 7235 Y F %= L, Sokoto
BLWKatsina M TIEEWEIEEZ RT, ZOZEF, M EOTEEOEICK D L M FKEERE
DFEZLDEZABPKE,

HiUT KB SR D FOKFRE B OIS 23R E WHI AL OHERUE IR TH 0 | HE T KRR
VIR NHITH 5, LvL, T OHIBOH KB IIM WIS E 8-> THE L TOom L Tno o7
—ZNE L HFDDIRFFHOM FAKEZBUK LKFEZMZT I LN TE D,

#5-3 HMTAEEELHTAEER (2030 )

H Rk HUT KIS 3 DK 2E (20304F)  (MCM/4F) A

N B P s . — g =

| M G | ek | meomm | w | wokaem | es | erkmEs
20 | Katsina 592 231 74 20 4 330 56%
21 | Kebbi 1,719 126 40 6 8 181 11%
33 | Sokoto 407 131 42 16 2 191 47%
36 | Zamfara 1, 680 133 51 9 5 198 12%
Gt 4, 398 621 207 51 19 900 20%

Hih . JICA Ve ¥ =2 FF—2A4

R KIRER BT o M
TKFRE D HL =R (%)

1 - 10
il - 20
mm 2t - 30
w31 - 40
4L - S0
51 - 60

W JICA 7m = I —A

X 5-3 2030 EDH T AKAKER
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SEAGIRE R AT EOE 7 0 V) b

SELEEORE (T VA« r—2 1) OEEOHMTARKERDNNT v A% 5-4 L [¥ 5-4 (TR
T, HA-1 2RO FAKIHE REIZHT 2 H FARFEIZFEHTUN THY | KUEELBOEED /2
BD20%FRERMTH LI, N LIRS E 19~9% LN T L DFEIT—BEE K& L b, KfedsE
TEE ORI TN Z & DOKOMRIE ZYERT D HFHIHEH L, Katsina 38 L OF Sokoto #isk o 7k
RRITEZ TH D, I KFEEEIIHM T KBEELL T Tl A0, T KHEENHFEIZHMAT
HOxF LT, HFKTFEIZANNBEHIRICERT L7200, ZOT U NRTUANRKRREEZG| E#EZ
T

Kbo4 REEBOXEBEXITIHEOMTKEERELHMTKEEERE (2030 4F)

. i B B HL KT %5 % KT (20304F)  (MCM/4F) ﬁfﬁf
(MCH/4) A | RMoMEE | #EE | dokERE | O | mas

20 | Katsina 362 231 83 20 4 339 94%

21 | Kebbi 1,034 126 45 6 8 186 18%

33 | Sokoto 220 131 47 16 2 196 89%

36 | Zamfara 1,089 133 58 9 5 205 19%

&Rt 2,705 621 233 51 19 926 34%

i - JICA 7y =7 R F—A

H KGR BT 2 M
TRFRED LR (%)

J1-25
[ 26 - 50
msl-75
B 76 - 100

§
Hil . JICA 7 ey =7 I —»A4

X 5-4 RELBOEELZIT-HED 2030 LEOH T AKKER
5.3.3 HITAII a2l —3 a3l L AHT/KELORE

(1) 2030 Iz B H T /AR T DOFH

ATE CIIH FARDKEGIZE UINEAL TR L2, UL, M FKEEREO S & KEED AR
NN THFIZ A L T DO TR SR> THofi LTW5, Bl ZITFREKTFEIZINNO LA T &
DT FRNRKRE, Flo, HARBEITINOERZB X THMm LT Y ., HFKTERZMNEALL TR
9% Z EI3KEHE B A HIXEY) Ty, EICiR 7RIS AR T 572D Tk
al—3arEfTol, HMFKS I 2 b—3 g 0 CIIHFKRE, KEE, #KBOZERMMR45
i RIEZ LV EMEICH S Z LN FHRETH 5,

HFKRFERGEEEY I 21— a VBT VTR LERHREZIT O, sHEMAROE T T KA
FHE N OEKATRERH IR H D Z & BT KB ORRIMEOSRE L 705, BTNV EHAESRGEEZR
5-5 [ZRT,
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#5-5 HWTAETLVOME L HELM

HH N

HEHLEZY 7 bk Visual Modflow

SEHEHILZ 5km X 5km O LT HA-1 Hdl & &3 — U, RS AN I I 20 512 X 500m

EF )L OREYE . . . " . N
FTIFH—EED 10 @G TRI Lz, ERREUIEKE X 5126 CThH 272,

USRS B4 BRSO FKINEBOITERZET VICE X T,

FEARKTEBLZ R L CIE, HA-1 04 LGA O F/AKBIS B % & T LN T4 LGA DREIRICE
ENDEMIEG XTI, —07, FARIEERE - BIE - YoKERIZHT DM FRFTFZEICR LT
WL MR OKAE A ORI RIS L A ARIRIE O KB E N B LI Z i
Ko TOKBRDOMEERI LT,

BER G & LT, A M I ARE KGR, HERE i C ik —ES b2 5- 2 7=,
BERSAE & oISt FoNERER S & U CEEI~OM KRS 25 2 72, BURIZER T 2018
TANE LTGOL-10m ZET NI EH 2 T,

Hih : JICA 7u =7 FF— A

RN TR CTRE Lo TKBA% 2 5206 L 72356 O JA R T KK O T 2 EFetHIC L -
TROK 5-5 127,

® [X5-5 TR THERNDIET HH T /KBS 2 30 L 72356 OB RIS H 1 2 R KA
DKM T EIT 20m L FTHY | HFOREEMRT 5 Z L2 K> THPITRHIENATHET
HDH LRI TE D,

® Sokoto D —# D Huts THE T /KALOK F 23 30m IZ T 2 kN 5, = OHllE Tl Sokoto
HHOH TKBIFE O F LTS,

® Rima JI[IEWVOHI—H TR O TN 10mIZiET 5, Z OB OHE KE IZHRE A TH D720,
HF OVREELT 50m LLETH 0 HKICEIE IR 2V, L L, HFFOERIC LD HFTHR%
T DO TR OK T OB METH D,

® Katsina MO F/AKA DK TS 10m FEEEIZ T 2 HBs N EET Y . 2 O Huls I X EAR S 23 o5 A
LIEH T OB 50m X W /NS Wb A OETICEE T 2L ERH 5,

<A
HTFARIRT 27
TEEBIILAT
DIEY
—1m
—-bm
—-10m
—-15m
-20m
—-25m

H# - JICA 7=/ hF—A

X 5-5 2030 4EIZ351) B IRIRAH T AR T o-F#l

(2) JIEEEDRE

SFEEBOEE (L F U F - r—2 1) IZL> THFKEZEENHD LSS0 FAMNOET
(2030 4F) ZTHILT-, FHESMA2F5-6 I LB EAK 5-6 IT~T,
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K56 RBEEHORZEBELEELIMTARII2L—Tar

AL BT

WA SEEE T F VA« r—R 1 OFRMEEMFH LTZ, HA Z & O TR RO RO
Yl & T 5-5 DL T /K e B 4 K L 7=,

Z Do Sttt #5565 LFE—& LT,

HEh . JICA Ve = hF—2A

® [X]5-5 L[X5-6 ik L7-GA . T AKEEEOBDICKHS L ) ERIZHE T KA
TOAFREL, KUEEBOENR2NGA & M T AN O FRE L,

® %< OHUE TH F/RMOIK T ik 10m L& 72 %, HA-1 OFE % 5o 2 HERE A il Co T
AL FAZE LU,

® Rima JI[|Z7Q - 7=tk Tlx, BTN OIS FIL 30m 123 5, Sokoto T D& TIL#h F/KAL
T2 50mIZET A ERTHIEND,

® Katsina /N CiT 30m F2E DO FAM O FNFHEINS,

® Zamfara M2 20m FRE O FKDIK T ARAET D Z EN TSN D, Zamfara JH O HI K
I TIE 2030 FEDOHKBEDOHE R DI L D Zamfara M O /KNAL T &I Hisg & i~k &
B TIZ A WG ELE B O L A TR OE FIZBEECH S,

HMET~EE, 2L ABKEPHTKEREDOFMAN TH > THRUIRLBOXEIC L 2 ARMT
KOLDAE TIZ K o TEBUEDOHFIRSOR U T OWE TIIGKENP Ao L R D REMNHD Z &
ThD, PPDBGIT 4T TR UL ) ITHUFKIERER B ORI K 51T RALOAR T 25 sk =
HICBWTEVBHFICR D Z L THTE D, XUREEI &2 FKMIK T 2/ SHHICE W25 %O
HAFRITRDRIR E LTI RRETE 5,

<L

HF AR T 2= 475
ERIZEL T D b
—10m

-20m

-30m

—40m

-50m

-60m

HElL - JICA 7y =7 hF—LA

B 5-6 RIELEBE)OFELER L7z 2030 FI2I1T 2 MY H T ARNAR T O T

® HFDWESZHBUEDIHFORS LV 20mBEEERS T 5,
® I T KNLOAK TS LEUKAR > T ORERE 2R 5 (20m FRE) LEZXHY, Tk
At & L CH PRI &21T 9,

HETHIC L 2 T KM OIR T IR EZEENC & 2 FAKDIE T ORBEEILRT 5720, HFNE
g% Hulilk CIRRAEZE B O BB O T LEE) LKA MNE L 220 . ZhEYR— 5
TARNE=Z Y 7 2T LLEKBHI DT DWEN « HIERRPSEANBL L 725, 2 O
FA VY THEKEFEEET (NIWRMC) Y45 Z L/ b,

BLEORHIL, REETE VD FHER U A2 ISHT 5 bOTHY | Ak & 0 BRI & (45
WSLETHD,
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5.4 RIMKDERE - i F X
5.4.1 FFHADKNT v 2B THE
(1) #HTFABKEDEZE

FHWRHAEATIC > TR SN-8E BRI EZ D & 12
ToRickvFET 5,

. MR KEUKICRE © IR E D2 b & LA

RO* = DRO+IF+BF*
=(1—-a)BF
AG
[0 a——
LSR
Z ZC. DRO, IF, BF = Bl AR T A EH ., PRIV, JEER . RO*, BF* = it

7, i&?7k@7k75§§)6%6\@%i{mﬁj\ o =FEEF H O LSR = M FoKEE R, AG =
W T AKEUKE, Th D,

H R AKEOKIZ X B IEERE O A I = X LTEHETH S, Lo Laens, i F/KEBUKOWH &
WZxF9 DR mmﬁwfﬁ@%%ﬁ?é&ﬁﬁm ﬁﬁTé%@&%Z%ﬂéo::Tﬁ

AT ZLICEHL, HA ZEICEMAT 22 & &35, HA-LITBIF A RITHR 5-7 10R
TEOICEHEINS,
% 5-7 HA-11Z81F B2 TFKRKEKIZHE 5 BREREDOBDHR
o | e | TIRAE b 5 oo b 5
(LSR) (mm/year) a (2010) a (2030)
(mm/year) (mm/year)
1 36. 8 2.2 0. 06 6. 4 0.18

Hil : JICA 7 vy =2 FF—24

SHA NIZHBIT D ZREMK. KB KDI- D DORFKEUKOEE L, LLTOXHICEET S,
RO*™ = (1 - B)RO*

_ U
F =20
Z ZC, RO*= M T/KEUKI KOV, FIRAKIROEFER K, RKEBHHKBUKZ B E LI E,
U= FHIMEFRKIROSERK, WKEMBHKBUKE, RO* = #i F/KEUKZE[E L 7= i H
B, Tbhd,
(2) MKIERD/YHE

ST D KAk & I R — )V DORIK iR & — TELTI—H%UDE?D#&b\f7}</\7/1%$ﬁﬂ‘ﬁ“é &
IHRRTH D Z b, FARRZLLTOL I ICHE LT, ANT U 2AE2ET5 (K67
M)

® SHA Z % 72 < U138 L ORKUR 27 2 2 /KR & 3 2 MK B %
® SHA PNEBOENR7 & Bk 9~ % Fl KRk
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S 1 Modeling of

SHA1 Water Balance for inter-SHA

om)
(%2}
I
2

SHA1 SHA2

Inflow
t Considering

o Water balance
f within SHA
! .
D significant | Is given.
. 1
reservoir !
1
T3 reservoir i
1
1
® wateruser | >0
i .
water user ! i
. 1 1
(source s | MODSIM-DSS
! i
]

signifi'can.t res.i > | (River Network and Water
or main river) — Allocation Simulation Software)

Groundwater \b

abstraction

‘ Precipitation/Air temperature ‘

input
Water Demand
Excel and Macro

Runoff Simulation
input (Spread sheet calculation)

Others }—>{ Water Balance within SHA ‘

input
Excel and Macro
input (Spread sheet calculation)
Significant -
(100MCM>) ’II’ElﬁI Water Balance for inter-SHA |
MODSIM-DSS

(River Network and Water
Allocation Simulation Software)

‘ Water Balance within SHA ‘

‘ Runoff in quasi-natural condition ‘

Groundwater abstraction

Change in base flow

‘ Runoff with G.W abstraction ‘

Reservoirs and water demand
(surface water)

Runoff after regulation
and abstraction of
surface water

Excel and Macro
(Spread sheet calculation)

Hh : JICA 7 e Y=/ hF—A

X 5-7 FEMIAKNT 2 DkEE
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FAT U TH
AEKERE BB IEAFHERE 2 V=7 b

(3) SHA NERTHEAI ST ANT R

SHA INER ORI 2> B Bk 9 2 R 7K it % 1k SHA PN CEER S v, SHA NENC BT 2B SNz kT
A AT Ly R — |~ (Ms-Excel) (2L AEHE 45, SHA T & u%r’ﬁ’]é‘ﬁ”ht/}’l\ T K
B, S EREIC OV TIE, EROFE -1, 5-2 1TRT,

KANT U ADFHBEIZHTZD, LTFDOV H—rT7ua—RNEEIND,
® ERHT FHAKFI A OWETCITIAKEERED 10% ERET DL

©® VEEF KFIH O IGE TIIAKBERED 10% EMRET D, W)IETOREENEZEE L, 7
FURFRMRE003 0.5 &35 (FEMEEITTED 50%BNEUK SN H D5 BIZE T L, &Y I3FA
PREIc#v i sh TETEns) 2

(4) SHA ZFE /- <ANRT R

SHA 2 £ 72 SR T RIELLF D X 512 MODSIM-DSS*DE T /L% R — 27 |Z HEEET /UL
RT3,

® Jii A/ — NITHAMITILSHA DHNLTH 25, (1)-(3) TRk 47z SHA NS CoO T TD
Bkt —rvoa—%2FBE LRHEERA — KI5 25,

O BHT/KEEDY 100MCM 28 2 5 KB & LB L O O EE X A5\ CEBERIZE T VL
T % (F£5-10 B2H),

® FilkE L LT, HMHAKT »7T, FEERAKI »iTEET LT 5 (F5-8, 5-9 &),

% 5-8 MODSIM-DSS EF /X v hU—Z7 TET /ML BH T HKRIAE

MODSIM TEE N . Tt g%
-DSS (MCMIF) | kil ﬁ# SHA 3ﬁ M A F— A LA i fiE
/— K4 | 2010 | 2030 2010 | 2030 | | (m¥H)

Bakolori | 240 | 106093 31 | Zamfara | Maradun 452 | 800 | E 900

M_Bakolori 0.35 | 14.42 | Bakolori 241 | 106093 31 Zamfara | Talata Mafara 45.2 80.0 E 1,125
Bakolori | 1106 | 106093 31 Zamfara | Talata Mafara 0.0 80.0 G 45,000

M_Jibiya 1.04 1.84 Jibiya 101 | 1060863 24 Katsina | Jibia 45.2 80.0 E 6,000
M_Kainiji 173 | 3.07 Kainji 133 | 101 1 Niger New Bussa 452 | 800 | E 10,000
Zobe 98 | 1060883 28 Katsina | Zobe 45.2 80.0 E 80,000

M Zobe | 1386 | 3296 7000045 | 1060883 | 28 | Katsina | Zobe 00 | 800 [ P | 27500
SokotoR. | 103 | 10605 10 Kebbi Argungu 45.2 80.0 E 8,000

M_Kebbi | 1195 | 2116 | gouor. | 104 | 10605 | 10 | Kebbi Ef”m'KEbb”D“ 452 | 800 | E | 61,000
M_Yelwa 218 | 3.86 | NigerR. | 105 | 103 3 Kebbi | Yauri/Yelwa 452 | 80.0 | E 12,600
Sokoto R. | 230 | 106091 30 Sokoto Sokoto Old 45.2 80.0 E 54,000

M_Sokoto | 31.96 | 56.57 | SokotoR. | 231 | 106091 30 Sokoto Sokoto New 45.2 80.0 E | 103,500
Sokoto R. | 232 | 106091 30 Sokoto Sokoto/Biwater 45.2 80.0 E 27,000

IRBE : E=BEfE. G=2EJfith, P=2%
ML : JICA 7= FF— A

VT EIZEBT 2 FREDE LRPED TR EZ2BE L, KEKE LTHEHAENDIZE A EDOKIIE O
JINZRLRWH D ERET D, T2 TIEEZXOIZH T 10%RREDWRTENET 5,

PVEMEAAKD S BIEMIZRIH S LRIk (KR D 50% ) 1TRE LBICRE L CTREMIZITRET b0 L
RET D, 2D EOMNMAZRIEHEIZHARED 50% x 24% (1) EOELH 2R HER) =12%FRE L E 2 b,
2 TIEEX DIZH T 10%REDOW)IBETLEIET 5,

% MODSIM-DSS |3 Colorado State University (2 & 0. WL~ L DAKE S OBEHICBEENIZY 7 F =T T
B, VT T7ADNA—FA LU ETo2—A%H L, Fix DR v 2 —ORIKEMOMBEIE %2 ZE LT KESy
S T& %, http://modsim. engr. colostate. edu/ 7236, HEETAFAHE,
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T4V TH
EEKEPEHAREAFBERET Y27 |k

# 5-9 MODSIM-DSS EF /LRy hU—7 TEF /LT BB AAKRIAE

MODSIM | peigtiiflt (ha) | i . HERER | HERERY

-DSS KP4 | SN SHA —_— A ¥ — L Whe | BimEAE | s
J— K4 2010 2030 (ha) (ha)

|_Jibiya 3,000 2,300 | Jibiya 1 | 1060861_i2 23 | Jibiya E 3,500 2,300
|_Zobe 60 2,000 Zobe 2 | 1060881 27 | Zobe E 8,200 2,000
|_Bakolori 23,000 | 23,000 | Bakolori 3 | 106091 30 | Bakolori E 23,000 23,000
|_Goronyo 1,188 5,000 | Goronyo | 4 | 106083 18 | Middle Rima Valley E 5,000 5,000
| Kainj 350 200 Kam” 9 | 101 1 Wara E 2,000 2,000
Kainji 12 | 101 1 Gafara E 500 500

|_10605 200 200 | RimaR. 10605 10 | Others E 200 200
Rima R. 8 | 106081 i 14 | Wurno E 1,500 1,500

| 106081 1,000 2,300 RimaR. | 10 | 106081 i 14 | Kware E 800 800
| 106083 120 120 | RimaR. 106083 18 | Others E 120 120
|_1060881 100 100 | RimaR. 1060881 27 | Others E 100 100

% BEMERTNERT & 13, B3 CORSNIAREY 1y B 7 RE — O LT, 1/6 FREE (B4EIT]
JEDOKRRNREZHET D) alle 2o OM#MEAE L L GHES 2D TH D,

/NS
i

DE=BEAE, G=EfT, PR
(JICA Y=y hF—A

Fadama {Z2W X, LT L2128 5,

® RHIELZ LAMEE L7 WA 21, Fadama (2381) 2 /K RS 8125 U T AR K D BUK 5y
O X O CIIEE R ~OH FKEZE S LTHJIIKOR ZARET L0 L35, FERO
oo 2V TAEREM K EEEIZZE LWL D E L, 0 ADONRNE — 3w )IKEICHBT 5 6 0
&j—éo

® KIS APET D5 6T, BRERBE S 2 X 2 il o

RN L 72 D)
XHZHE L, €OXMIZET 5 Fadama OFRRERDKFRERICHY T 5 KkEL2 —ER&TT
B L, TR TKEES NS &35 (R E LTiEr A LR5),

% 5-10 HA-11Z31} % Fadama D72 DKHMES L6 DBEBHRIREDIRE

A 2010 2030
Bakolori 0.14 0.24
Goronyo 1. 23 2.10

Zobe 0.22 0. 38

HAL: m®/s
HH i

JICA ey = hF—2A

MODSIM-DSS {2 KX B /K/NT  ADFEIZBWTH, UTFTDU X —rT7a—nEEINnb,

® R HIKFH O IRICIIKTFEED 10% LARET D,
® JEEHI KR OWETIIKTFERD 10% ERET 5, FIETCORFENZ BE L, #
MIFRFRENT 0.5 & 972 (EREETTRED 50% A BUKENTH OO bz L, &V I3 A
VIBIC#y s TETSND)

HA-1 12331F A MODSIM-DSS 12 L B EF /L%y N U —27 %X 5-8 |Z~"T,
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§_Water Balance¥03_MODSIMnew¥00_StatusQuo¥HA1_2030xy

L JICA Ve ¥/ FF— A

M

W it
W
i
@ R1060863
Bl E_Zobe .
L A I_Zot
A

MODSIM Network (elapsed: 0.002 min)

X 5-8 HA-1{Z331} % MODSIM-DSS IZ LA EFNRy hTU—2

(5) SHA PIEBOFERA B Bk 3 5 FIARIER & AWDMEIRA
SHA PR OO & BUK S B RIAKIRIC R LT, BLUFISRT & 5 A BB HOBERI K & 2 b 1o

WL EBIDK AT o ARG

BN IER S LD,
® FRHHIK : 1 7 Fr COKIFRIBUKE MM/ LL EXVRGE S DKk (BE) (3 4 FT)

® JEHK :
IKINT o A DR

T

RV IKIEHSREE N A HEE L. ZHUCHE D S B BITIE UK

FFH A 500ha LA D KBUSHEREA % — 24 (3 4 )
HaSIEER 5-11, 5-12 (TR,

# 5-11 SHA NEB T DEBTH FIKRIAKRE DAKRANT o AHERHRD Y R b

_ | #EE e o | e | R
T L mowi) | SN ks | SN s | SN | s | EREO ) g
2010 | 2030 = 2010 | 2030 = | (mYH)
Ajiwa 7.01 7.01 1 Ajiwa 95 | 106082 i2 17 | Katsina | Katsina/Ajiwa 36.6 | 366 | E 50,000
Gusau 7.80 | 13.80 5 Gusau 238 | 106093 31 | Zamfara | Gusau 45,2 80.0 E 45,000
Mariura | 99 | 106093 31 | Katsina | Funtua/ 452 | 80.0 5,000
. . Mairua Old
Mairuwa 3.20 5.67 9 Gwal- Funtual
gwaye 100 | 106093 31 | Katsina Mairua New 452 | 800 | E 13,500
KR8 E=BEfE, G=Fh, PR
HillL . JICA 72>y =/ N F—24
HTHm L
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SEAGIRE R AT EOE 7 0 V) b

% 5-12 SHA NI TOFERLAKFIAE DKNT v AR ME DY R b

o VERERE | T
Ii“; b (0 A4 | SN | sHA ::'A 2%—n | Wi | EEH | ke
2010 2030 (ha) (ha)
5 200 2,900 | Kubil&Swashi 8 101 1 Swashi Valley E 2,900 2,900
6 540 130 | Sabke 148 | 106082 _i2 17 Sabke E 1,200 130
7 500 0 | Ajiwa 1 106082 i2 17 Ajiwa E 1,900 0

%5 : FEREEHNEAE &1L, B3 ECRINTEE Y oy B 7 RE— 2 OFEfHZR LT, /6 FZ2E (54FEIC
1 EOKRRREIHET D) 2T 200 MmEE L CGHESN 2D TH D,

REE - B=BEAF, G=Efid, P=RE

HiB : JICA 7= FF—L4
KANT U ADKRFHZHT= W LT OS2 AT 5,

o (1), Q&7 va iRanzX ) FAREBUKE X ORBKIROSE, WKELHAKD
HukZ%ZE L7- SHA Z & o HiiH &% _— 212, BUKHLS ORI & & SHA O ED
izX v, Bukii ot &Es R 5,

® LI OKFIHAN S D HEITIX, ORI D OWH RN 2,

® SHA Fiithllds ) 2 BRIRMER & A © &1, BUKHR ORI & & SHA ORRIEH B Iz X
D BUKHLS OBREHERFTEZ R 5,

® [7/KZ LHERTH FH/K & R K O 52K 2 46T 256 HERE A KR O 80% 2 2
BTG D 0% FRLEE AT =3 XL 5, BMTTHKHOBEITEARY 2 — A2 TR
IZEVERET D,

5.4.2  KNT U ABEHRER
(1) #BTHAAAIR

RS KB 728k (BE) 123 B kNT U RFFR OFE R, 2030 HIZ 0T & XD ER T H KK
FHEICOWNWT 1/10 ZRFE THIETE ZKEN WL OOKIETRET S L3Sz,

H T AKAKIR ARG EE ) O FHRE R Fs L U8 1/10 LR TORMHT HAKIROMAE 217 5 720 DI =
EDMRE AR 5-13 1Y, 55 6 FHOKJRBAFEF I, 55 7 FHOHH « AEAKFHENL Z 46 DOFF
iR, MREEZSML TRIET D,

% 5-13  #HAAKIFERREE 1RGN X ORBAKEICRLT B 72D DXIRE
FRIKFERE | REKE
I (MCM/4E) (2030) ARIEBHF T3 5 xR KGR B xR
2010 | 2030 | (MCM/4E)

Katsina 60. 36 g 5o | 1 8-32MCM Sy DKIEE Ajiwa & 5 | 1. Zobe & KIZHTHUFKY; & JEak
) ) D Zobe X NI (D7 27,136 m*/H)

1. Gusau AX—AIZBIT2HHL

LR (Dam SN:4008 GS=29. 7TMCM)

Zamfara 21.59 —-10. 59

R

D GS=HrkEE

2)  FEHHUZEREORVINE, 1 ZFTTOKIREK S SMOM/AELL E2MVEE S U5 EERBY HIEL 20 vk s (BE) 1T
*FUCIEBEFEAIEIC LV 1/10 24 TKRIFKOHAE N ATRETH 5 & 3 S iz,

Hil . JICA 72y =7 v F—A

(2) FEWRERARAIR

FHEEFE 500ha DL O KIBTEEA X — DT 2K NT U AFHE O R, W< OO
AF—ALIZBWT, FI3IETRLIEERENZ v v B T RF 2% LT 1/5 B8R TKIFUK % it
WL D DMEMERENHEEAE LY /NS 2D LiHMlis iz, £5-14IC2 ) LEAF—LLEZED
PR A R, B 6 EOKIRBIIEEHE, 7 EOFEEBIR L Z S OFMifE R A S LT
%H/:E_\@_%)o
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T4 TE

REA IR AT WA T 2 Vs |

K 5-14 JKIEAKBHGRES 5> b BT BEAFRERE R % — A D FE

ST | s | EmEH

SN A | AFSE | ) | g (ha) (ha) Ladsd

1| 1 | Jibiya 3, 500 3, 000 2,300 | R /K BERS 2 B0 3 B 356 O Rt EifE,
21 | Zobe 5,200 60 | 2,000 | RO 2 8 AT 2 5 & b SR AR
6| 1 | Sabke 200 510 R e
711 [ Ajiva 1,900 500 O | AT K B e B ST % B3 2 oo S,

ED 2 ISR S TORWEEEA & — L2 oW T, BEFEKIRIC XY 1/5 24 TRAMPE R (9 5 Kt

AR THD LRMiS T, 7220, B 2 KR E 38R F— L2 DWW THIRANT AR D

EAT o TR,
il s JICA 7u =2 hF—A

(3) KBS KB 2RENE

IKINT A

FEAT

RHEORR L L TR BN D 2030 FITHTE S 2 KTFEEITR IR L7z & Lo & 2 5

W, KBS M KD REEEHTE Lz, #HEEMRIZELS-15ITRTLERBY TH D,
#5-156 KBEA AMIBITI2REBHEOHE

\ K S 809 fit
AUN RE B EEWA B i
(MW) (GWh/4E) (GWh/4E)
Bakolori 3 13.2 11.8 | X AR eIl L D IELEINE
Zobe 3 1.9 0.9 | ¥ AR EIC L ARELRTE
Jibiya 3 0.7 0.3 | X A2 EIC LD RELE
L. 1/5 BEEC—EMB TR /KEN —EtSDd &
%% :
1) FEHFILO0.7 & LT,

2)

Bakolori, Kainji & MoV TiE, H-V-A BHRIC S T ORGSR TG, ¥ MO KA & %

BLUTKBEEZEEL, BENROHEEEIT T2, Zobe, Jibiya # A OWTIL, KIS KKED 50% T
—ETH D LI L CTHREIROHEE LT 7=,
Wil JICA 7r Y= FF—2A

(4) KBS MBI 2RFITBAE

IKINT A

RIROM R, 2030 FHITHE L SNOEHTHAK, BB K ZEZE L TH, IKICTREHED

HECDRBUES DPMFET D ZEDNHALN L RoT, T5 LIRS LB 5, RENTRA
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138 5-1 2010 12815 HA-1 DEHENT-F b, BT - HERKESER, ENEE

Dams Groundwater Sub-surface Surface Water
Water
SN HA SHA SN Gross Active Return .
SHA Evapo- - L . - . . Reduction
Name Storage Storage Surface ration Municipal | Irrigation [ Agri (L&A) | Total Rate of Fadama |Municipal|Irrigation | Agri (L&A) Rate by
Volume | Volume [Area (km2) (mm/year) (MCM/y) [ (MCM/y) | (MCM/y) | (MCM/y) [Municipal|(MCM/year)| (MCM/y) (ha) (MCM/y) L&A (%)
(Mcm) (Mcm) )
5001 1 101 1 |aggregated 75.0 58.6 12.00 1,713 3.54 5.80 1.28 10.61 0.080 0.00 0.00 200 0.43 0.04
5002 1 102 2 |aggregated 9.1 74 1.79 1,652 6.69 1.40 1.51 9.60 0.079 0.00 1.07 300 0.50 0.03
5003 1 |103 3 |aggregated 0.0 0.0 0.00 0 213 1.00 0.69 3.82 0.078 0.00 0.00 0 0.23 0.06
5004 1 |104 4 |aggregated 0.7 0.6 0.23 1,737 2.65 1.00 0.69 4.35 0.076 0.10 0.00 0 0.23 0.07
5005/ 1 |105 5 |aggregated 0.0 0.0 0.00 0 1.60 0.60 0.86 3.05 0.075 7.80 0.00 0 0.29 0.10
5006/ 1 10601 6 |aggregated 0.0 0.0 0.00 0 0.34 0.40 0.19 0.93 0.075 2.30 0.00 0 0.06 0.21
5007 1 10602 7 |aggregated 0.0 0.0 0.00 0 8.78 3.00 3.91 15.69 0.080 2.50 0.00 0 1.30 0.12
5008 1 110603 8 |aggregated 0.0 0.0 0.00 0 1.01 0.80 0.30 211 0.075 2.90 0.00 0 0.10 0.36
5009 1 10604 9 |aggregated 0.0 0.0 0.00 0 21.64 7.60 7.18 36.42 0.081 7.30 0.00 0 2.39 0.22
5010( 1 10605 10 |aggregated 0.0 0.0 0.00 0 6.08 5.00 1.75 12.84 0.075 13.20 0.00 0 0.58 0.99
5011 1 10606 11 |aggregated 15.0 117 20.78 1,872 8.23 6.20 336 17.78 0.079 0.60 0.00 470 112 0.86
5012 1 10607 12 |aggregated 0.0 0.0 0.00 0 5.01 1.00 1.64 7.65 0.078 4.70 0.00 0 0.55 221
5013 1 |106081_e 13 |aggregated 0.0 0.0 0.00 0 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0 0.00 0.00
5014 1 [106081_i 14 |aggregated 25.0 20.0 9.80 1,906 8.07 2.40 2.61 13.08 0.078 8.20 0.00 0 0.87 331
5015/ 1 106082 e 15 |aggregated 0.0 0.0 0.00 0 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0 0.00 0.00
5016/ 1 [106082_i1 16 |aggregated 0.0 0.0 0.00 0 2.63 0.00 0.84 347 0.078 6.20 0.00 0 0.28 5.53
5017 1 [106082_i2 17 |aggregated 55.6 434 12.50 1,668 16.06 9.40 338 28.84 0.072 1.20 8.23 1,280 1.13 1.85
5018/ 1 (106083 18 |aggregated 0.0 0.0 0.00 0 0.51 0.00 0.26 0.77 0.078 1.10 0.00 0 0.09 4.82
5019 1 [106085_e 19 |aggregated 0.0 0.0 0.00 0 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0 0.00 0.00
5020 1 [106085_i 20 |aggregated 0.0 0.0 0.00 0 1.49 0.00 0.95 243 0.078 2.60 0.00 0 0.32 5.42
5021 1 |1060861_e 21 |aggregated 0.0 0.0 0.00 0 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0 0.00 0.00
5022 1 [1060861_i1| 22 |aggregated 0.0 0.0 0.00 0 0.16 0.00 0.10 0.26 0.078 0.30 0.00 0 0.03 7.18
5023| 1 [1060861_i2| 23 |aggregated 0.0 0.0 0.00 0 0.75 0.40 0.29 1.44 0.073 0.00 0.00 0 0.10 1.09
5024 1 [1060863 24 |aggregated 54 4.9 0.08 1,656 5.81 3.80 1.93 1154 0.071 0.00 0.00 50 0.64 0.93
5025 1 106087 e 25 |aggregated 0.0 0.0 0.00 0 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0 0.00 0.00
5026 1 [106087_i 26 |aggregated 0.0 0.0 0.00 0 1.13 0.00 0.76 1.89 0.078 0.90 0.00 0 0.25 4.88
5027 1 (1060881 27 |aggregated 0.0 0.0 0.00 0 9.03 4.00 2.65 15.68 0.080 2.30 0.00 0 0.88 0.77
5028/ 1 (1060883 28 |aggregated 25 2.0 1.10 1,608 535 3.60 2.82 11.76 0.078 2.10 0.59 0 0.94 0.48
5029 1 (106089 29 |aggregated 10.1 7.9 3.50 1,639 17.20 9.70 3.74 30.64 0.081 2.70 1.01 0 1.25 0.35
5030( 1 (106091 30 |aggregated 0.0 0.0 0.00 0 14.83 4.20 4.00 23.03 0.080 3.70 0.00 0 133 1.82
5031 1 [106093 31 |aggregated 137 10.9 6.79 1,573 7.70 4.80 2.01 14.50 0.080 0.00 11.00 76 0.67 0.10
5032| 1 |107_e 32 |aggregated 0.0 0.0 0.00 0 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0 0.00 0.00
5033 1 |107. 33 |aggregated 0.0 0.0 0.00 0 2.80 2.20 1.55 6.55 0.075 7.90 0.00 0 0.52 0.18
5034 1 |108_e 34 |aggregated 0.0 0.0 0.00 0 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0 0.00 0.00
5035 1 [108_i 35 |aggregated 0.0 0.0 0.00 0 3.28 3.60 3.98 10.86 0.076 0.10 0.00 0 133 335
5036/ 1 109 36 |aggregated 0.0 0.0 0.00 0 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0 0.00 0.00
il 0 JICA Ve Y= 7 R F— A
N >
152 5-2 2030 1281 % HA-1 DR Sh e F A, B - MNERAKTEER, ERERE
Dams Groundwater Sub-surface Surface Water
Water
SN HA SHA SN Gross Active Return .
SHA Evapo- . L . L L R Reduction
Name Storage Storage Surface ration Municipal| Irrigation | Agri (L&A) |  Total Rate of Fadama [Municipal|lrrigation [Agri (L&A) Rate by
Volume Volume [Area (km2) (MCM/y) | (MCM/y) | (MCM/y) | (MCM/y) |Municipal [(MCM/year)| (MCM/y) (ha) (MCM/y)
(mm/year) L&A (%)
(MCM) (MCM) (-)
5001 1 101 1 |aggregated 75.0 58.6 12.00 1,713 9.67 15.00 1.86 26.52 0.076 0.00 0.00 2,900 0.62 0.06
5002 1 102 2 |aggregated 9.1 74 179 1,652 20.75 3.50 2.20 26.45 0.076 0.00 1.90 300 0.73 0.05
5003 1 103 3 |aggregated 21.0 16.4 521 1,704 737 2.40 1.01 10.78 0.075 0.00 0.00 1,500 0.34 0.09
5004 1 |104 4 |aggregated 0.7 0.6 0.23 1,737 11.76 2.50 1.02 15.28 0.075 0.20 031 0 0.34 0.10
5005 1 |105 5 |aggregated 0.0 0.0 0.00 0 7.27 1.50 1.26 10.03 0.075 13.40 0.00 0 0.42 0.14
5006 1 10601 6 |aggregated 0.0 0.0 0.00 0 161 1.20 0.28 3.09 0.075 3.90 0.00 0 0.09 0.30
5007 1 10602 7 |aggregated 0.0 0.0 0.00 0 28.59 7.40 5.68 41.67 0.075 4.20 0.00 0 1.89 0.18
5008 1 10603 8 |aggregated 0.0 0.0 0.00 0 4.27 1.90 0.44 6.61 0.075 5.00 0.00 0 0.15 0.53
5009 1 10604 9 |aggregated 0.0 0.0 0.00 0 66.09 19.50 10.35 95.93 0.075 12.40 0.00 0 3.45 032
5010( 1 10605 10 |aggregated 0.0 0.0 0.00 0 2841 12.50 2.59 43.49 0.075 22.50 0.00 0 0.86 147
5011 1 110606 11 |aggregated 15.0 117 20.78 1,872 2473 16.00 4.82 45.56 0.075 1.10 0.00 470 1.61 1.23
5012 1 10607 12 |aggregated 0.0 0.0 0.00 0 15.66 2.70 2.36 20.72 0.075 8.00 0.00 0 0.79 3.17
5013 1 [106081 e 13 |aggregated 0.0 0.0 0.00 0 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0 0.00 0.00
5014 1 [106081_i 14 |aggregated 25.0 20.0 9.80 1,906 23.44 5.90 3.75 33.09 0.075 14.00 0.00 0 1.25 4.76
5015 1 |106082_e 15 |aggregated 0.0 0.0 0.00 0 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0 0.00 0.00
5016/ 1 [106082_i1 16 |aggregated 0.0 0.0 0.00 0 8.76 0.00 1.20 9.96 0.075 10.70 0.00 0 0.40 7.94
5017 1 1106082_i2 17 |aggregated 66.8 54.0 13.40 1,661 88.78 23.80 4.77 117.35 0.079 2.00 9.16 370 159 261
5018 1 /106083 18 |aggregated 0.0 0.0 0.00 0 173 0.00 037 2.10 0.075 1.90 0.00 0 0.12 6.92
5019 1 106085 e 19 |aggregated 0.0 0.0 0.00 0 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0 0.00 0.00
5020 1 [106085_i 20 |aggregated 0.0 0.0 0.00 0 4.21 0.00 1.36 5.57 0.075 4.40 0.00 0 0.45 7.78
5021 1 1060861 e | 21 |aggregated 0.0 0.0 0.00 0 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0 0.00 0.00
5022 1 1060861 i1| 22 |aggregated 0.0 0.0 0.00 0 0.42 0.00 0.15 0.57 0.075 0.50 0.00 0 0.05 10.32
5023 1 [1060861_i2| 23 |aggregated 0.0 0.0 0.00 0 3.38 1.10 0.41 4.89 0.078 0.00 0.00 0 0.14 154
5024 1 (1060863 24 |aggregated 54 4.9 0.08 1,656 3167 9.90 2.74 4431 0.078 0.00 0.00 50 0.91 132
5025 1 106087 e 25 |aggregated 0.0 0.0 0.00 0 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0 0.00 0.00
5026 1 [106087_i 26 |aggregated 0.0 0.0 0.00 0 3.30 0.00 1.09 4.39 0.075 1.60 0.00 0 0.36 7.01
5027 1 (1060881 27 |aggregated 0.0 0.0 0.00 0 29.32 10.40 3.79 43.51 0.076 3.90 0.00 0 1.26 1.10
5028 1 (1060883 28 |aggregated 2.5 2.0 1.10 1,608 23.56 9.20 4.21 36.97 0.079 3.50 1.04 0 1.40 0.72
5029 1 (106089 29 |aggregated 10.1 7.9 3.50 1,639 49.95 24.80 5.35 80.11 0.076 4.60 179 0 1.78 0.51
5030( 1 (106091 30 |aggregated 0.0 0.0 0.00 0 41.54 10.50 5.74 57.79 0.075 6.20 0.00 0 191 2.62
5031 1 106093 31 |aggregated 43.4 34.1 12.39 1,590 22.09 12.10 2.87 37.06 0.076 0.00 19.47 76 0.96 0.14
5032 1 |107_e 32 |aggregated 0.0 0.0 0.00 0 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0 0.00 0.00
5033| 1 |107. 33 |aggregated 0.0 0.0 0.00 0 1175 5.70 2.28 19.74 0.075 13.50 0.00 0 0.76 0.27
5034 1 |108_e 34 |aggregated 0.0 0.0 0.00 0 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0 0.00 0.00
5035 1 108.i 35 |aggregated 0.0 0.0 0.00 0 12.62 9.00 5.74 27.37 0.075 0.20 0.00 0 191 4.84
5036/ 1 [109 36 |aggregated 0.0 0.0 0.00 0 0.00 0.00 0.00 0.00 0.000 0.00 0.00 0 0.00 0.00
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1101: D.S.of Sokoto in Sokoto R. (Wamako)

2. Storage Dam and Upstream Water Use
Total Storage TotaVIVSurface Average Flow Flow
1. Quasi-Natural Flow Volume in ater. after Water | Reduction
. Demand in . .
Ref P Qaverage Quom Qsom Qsom Qg7p590%Y Ref Point Year Upstream Upstrem Usein from Quasi-
ef Point Catchment Upsti Natural Fl
(m3/s) (m3/s) (m3/s) (m3/s) (m3/s) atchmen Catchment pstream atural Flow
1101 56.8 85.9] 5.3 0.3 0.008
(MCMm) (m3/s) (m3/s) (%)
2010 1,823 11.25] 334 -41]
1101
2030 1,864 17.63] 28.2 -50)
3. Water Demand and Supply Capacty
Water Demand for Surface Water Supply Capacity
Env. Flow + 90% Year Dependable Flow | 80% Year Dependable Flow
ici oo Total Water ) .
Env Municipal Irrigation Water Demand Others Demand at the Month with at the Month with
Ref Point Year FIO\A./ Others Water +Mun Minimum Demand Maximum Demand
Demand Month at| Water Quasi- Quasi-
Ave Max max Demand Ave Max Natural Regulated Natural Regulated
(m3/s) | (m3/s) (m3/s) (m3/s) | (m3/s) | demand| (m3/s) (m3/s) | (m3/s) (m3/s) (m3/s) (m3/s) (m3/s)
1101 2010 0.01 0.88 0.00[ 0.00 0.00 Jun 0.89 0.89 0.89 0.01 12.18 0.64 13.06
2030 0.01 1.50 0.00[ 0.00 0.00 Jun 1.51 1.51 1.51 0.01 6.85 0.64 8.35
Note: “Others” includes release for groundwater recharge for Fadama.
HHh : JICA 7r V=7 FF—A
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1101: D.S.of Sokoto in Sokoto R. (Wamako)|

, Ref Point: 1101 Demand in 2010 Ref Point: 1101 Demand in 2030
1.8 1.8
- 16 - 1.6
w 14 S 14
£ 12 £ 1.2
T 1 ° 1
g 0.8 © 0.8
g 06 E o6
8 o4 Q o4
0.2 0.2
0 0
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
D rrigation 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 MIrrigation 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
O Municipal 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 O Municipal 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
FlFadama & others | 0.88 | 0.88 | 0.88 | 0.88 | 0.88 | 0.88 | 0.88 | 0.88 | 0.88 | 0.88 | 0.88 | 0.88 EFadama & others| 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50
OMSFR 0.01 | 0.01|0.010.01|0.010.010.01|0.010.01]0.01/0.01]0.01 OMSFR 0.01|0.01 001|001 |001|001|001|001|0.01|0.01|0.01]|0.01
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BT - /BT - T AR

M gEE gHE N RRT
m’/ A m’/H m’/ A
1 | Katsina 75,731 19, 524 13, 748
2 | Kebbi 54, 890 12,529 6, 385
3 | Sokoto 87, 675 22,135 3,297
4 | Zamfara 124, 408 18, 098 6, 231
5

Hih . JICA 7’e v =2 hF—2A

U ey ATEEEk B & HTAR B S T KB & DELR
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ORI FIANC XL B 2030 4£E Tl UneVick?
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K6-9 FHRHAFEEIC LM TABEFEEL Y LY AIEE

20304 £ TIC 555%@;5 W JoNe Y TR %ﬁfﬁ#ﬁ%ﬁ'ﬂ:ﬁ: %
NS DHHTKE R K BH S &
M v % i o ki R

H T A& ] A& ) 5 T

m*/ H m*/ H m*/ H m*/ H m*/ H m*/ H m*/ H
20 | Katsina 421, 530 103, 700 39,013 17, 140 382, 517 51, 936 34, 624
21 | Kebbi 203, 051 68, 542 64, 437 22, 203 138, 614 27,803 18, 535
33 | Sokoto 182, 283 62, 983 91, 141 31,379 91, 141 18, 895 12, 641
36 | Zamfara 151, 412 63, 761 55, 893 10, 930 95, 519 31, 699 21,132
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200m 50m &gk 200m 50m &gk R HE THE RV

20 | Katsina 338 984 | 1,321 143 325 468 4,328 234 60 708
21 | Kebbi 229 279 508 161 109 270 2, 317 239 55 750
33 | Sokoto 246 540 786 150 45 195 1, 580 295 88 407
36 | Zamfara 43 368 410 64 194 258 2,408 36 5 280

i
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(3-2) HKEZ & DK FIRER
FH PR % Fife rlRe /e /K iTRE R (V) 13, HKE 2 A 712DV THE 6-3 ZHWTRIT 2,
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WS T G Yk ae
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(3-3) FHFHEHIFHE

BIRCOIFETIN Z LI FE L7233 4 N oM /KBRS 5l 2 3£ 6-13 12777,
 6-13 2030 FEDOFLAIFERE « BEE - WAKEBHEAKEEZ R TT-ODHF AR

IS , 7
No I Y % 7K
1 Katsina 2,190 1, 287 1, 862
2 Kebbi 1,125 419 74
3 Sokoto 1,701 985 1, 026
4 Zamfara 1, 557 565 26

H# . JICA 7 e =7 hF—A

6.1.4 BTEFEERTIa2—
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6-6 EYREMRHITAKBIR DA A —
MTEDTHELRTZ VDU NE Y AR, FIT1ELTY OFHEITFHEIAL A £ 6-10 12T,

#£6-14 1470V DY AN Y FHFRE

M %BT \ ﬂ%# A _

B I AR ;AT N R T A
20 Katsina 16 4 47
21 Kebbi 16 4 50
33 Sokoto 20 6 27
36 Zamfara 2 0 19
ARt 340 59 892

Hh : JICA Va7 FF— A
£ 6-16 14FY72 0 OFHIFFHEIAK
A - /BT - HT A%

I ZHHA DAL DN N R

200m 50m &8t 200m 50m &8t Ko7
20 | Katsina 23 66 88 10 22 32 289
21 | Kebbi 15 19 34 11 7 18 154
33 | Sokoto 16 36 52 10 3 13 105
36 | Zamfara 3 25 27 4 13 17 161
BEF 258 766 1,027 252 359 611 5, 502
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6.2 e BRZE

6.2.1 BEFRUT/KBAR sk

EEKEFR~AZ —TF 2 2013 1B W THER S 72 HA-1 NOBEF X A 0¥I% 24 THDH, Zihvh
D LDV AN, NEKIZFNEI., BROAME 6-1, X 6-1 [TRT, ZDHH, RIFARE
N1 THRZEZBIZOIZLBIOE 5 BOKANT L AOMKE T4 L OMEIZ SV TE 6-16
IR L, EOMNEZX 6-7 1277,

3 6-16 HA-1 OEELX A

SN- ok | WARE | XA | Rk | ARlE | Bkt
SN SHA | o Eq) il EELE il (mcmr = K| KER | mEk A o+
(km?) ) (m) (MCM) | (MCM) (km?)
7 | 101 1 Kainji Niger NEPA 1,589,938 | 35,093.0 | 65.50 | 15,000.0 | 12,000.0 | 1,294.00 EPVIZISOT
. FC, IR, WS,
4 106085_i 20 | Goronyo Sokoto SRRBDA 30,547 805.0 20.00 942.0 933.0 192.00 FlLOT
. FC, IR, WS,
2 106093 31 | Bakolori Zamfara | SRRBDA 4,747 708.0 | 48.00 450.0 403.0 56.20 HP. FI. OT
14 | 1060883 28 | Zobe Katsina SRRBDA 2,514 203.0 18.90 177.0 170.0 38.00 | IR, WS
6 | 1060863 24 | Jibiya Katsina | SRRBDA 3,509 710 | 19.50 142.0 121.0 25.00 ::CF:) IFFT WS,
8 101 1 Kubli Niger UNRBDA 643 81.9 17.00 70.0 57.0 940 | IR
148 | 106082_i2 | 17 | Sabke Katsina SRRBDA 1,352 12.8 | 1250 316 5.20
125 | 106081 _i 14 | Wurno Sokoto SRRBDA 118,910 939.4 8.00 25.0 20.0 9.80 | IR, WS
1 106082_i2 17 | Ajiwa Katsina SWB 1,782 324 | 12.00 22.0 6.30 | WS
11 | 10606 11 | Shagari Sokoto SRRBDA 3,658 834 | 13.00 15.0 20.78 | IR, WS
153 | 106093 31 | Gwaigwaye | Katsina 128 30.8 | 12.00 7.2 1.90
12 | 101 1 Swashi Niger UNRBDA 849 1054 | 21.00 5.0 1.6 260 | IR
9 | 106093 31 | Mariura Katsina | SWB 110 24.8 7.00 35 170 | IR, WS
5 106093 31 | Gusau Zamfara | SWB 2,570 482.0 17.53 3.0 2.5 319 | WS
*H #9: FC=Flood control, IR=Irrigation, WS=Urban Water Supply, HP=Hydropower, FI=Fishery, OT=Others
HH : JICA ey =2 I —2A
15
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Kalnjl Niger © Poposed New Dams
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HA-1 IR ABEFE X LA ORITKERIL 169. 2 B’ THDH, ZDHH, HA-1 O FItEsIZnE 3
HERKIJFEES LT D Kainji X 20N 150 2 HD LD D 19. 2B’ N+ & L TH K,
R KR EZ BRI L T L LD b0 TH D,

HHKEIRE & L@ KAuX, BUEEABFIZ L > THA-LIZBWTERF O X L5132 TH Y |
ZOMITKRAEIZ L1 THn® THD (R6-17T M), @EixTH¥ LOFEMIB L OMEIZ OV T,
TNENFEROME 6-1, X 6-1120FRLTWD,

# 6-17 HA-1\Z3VF AR A A

. " y HER TR B
SN i M THERIE (Bil. Naira) (MCM) g
1011 | Mashi Katsina 2005 0.52 5.0 | & 2 98%5E5%,
1020 | Dutsi Earth Katsina 2005 0.37 6.2 | # I 50%5ER%
% - 2011 Wk
Hi i FMWR
6.2.2 FEXLAOEFEERNR
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Water Quality A erosion countermeasure)
Sedimentation . AN
i Water Quality Reduction of N

Operation of

. Management Pollution
reservoir (Pollution sources control, . Water
water quality monitoring) Sedlment Environment
Dam LI Coordinati Conservation
rdinatin
Management ‘\ FOO g kg (Forest management)
Manual ramewor ;
Community
Participation
Dam owner | Management of Watershed Wider stakeholder
Dam Reservoir Conservation
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Surface Water Resources Conservation
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Responsibility Assignment Matrix M=Main Responsibility, S=Sub
Responsibilities, d=Participation in discussions
£
2 E -
2l= z = g S
=le 8 E g ®
5|2 S =(=|E&|&= ? 2
= c|= gl [=le|3l5lg].|2| |7 =
% ~|.e[® sl [S|EIE|l2|E|8[E] (2 €
o SHEES gl=lEls|2EIS|El=| |8l<|s| &
=| [2|2|E|8 5 SHENEEEEE N SEEERES
. AREIEEE H MEEEEREER B EEEIRE
Surface Water Resources Conservation < 23518 < |2 - |Sl=|3|B| 8| 8l2 |« SR EEIEEA 2
e EENEEEE S HERE B EEE SR EE
Z|o|s(8Els|= Ix1Z2|o|= =8| |S|22El= =< (=06
N LA S E E E T E M E =1 PN R I R 1 el RS b k=)
- x|3|&lZ 2 Z|e LUo"".ﬂ§>‘womg
EISEE c S|E|28l=|8|Els|sl=|=|EIB] |2
= Sg;': 5 QEVEﬁﬂieﬂémE: @
| |@|=|eg|E M AR EE N E A EE
= rl=ls SRHEEHENERERERE
g Slg EHRE RN ERE c
@ S = S|L (P 5 8
2|z g = 2 g
s o w 2
o = z
w
Activities
1. Management of dam/Receiver
11 Proper operation of water release M|S|d|S S|d|d
12 Observation of hydro-meteorological condition M|S|d|d d|S S
13 Monitoring of water quality and sedimentation M|S|d|[d|S d|S
14 Removal of weeds M([S|d |d S S
15 dredging of sediment M|S|d|[S|d d
16 Inspection of physical-structure condition M|S|d S
17 Operation of hydropower station M|S|d|d S
2. Watershed Conservation
2.1 | Coordination of Watershed Conservation Activities [d|S|d|d|d|d[M|d|d|d|d|d|d|d|d|d|d|dfdfdfd|d|d|d]|d]|d
Wat lity Monitori
22 ater Quality Monitoring dls|s|d[m| |d|s|d]|d]|d]d d|s|d|d|d d|d|d|d
(water source and drinking water)
23 Control of pollution sources dld|d|d|d|d|d|d|d[m|s]|d dld|s|s|d|d| |d|d|d|d
(domestic, industrial, agriculture, mining, etc.)
24 Water Quality Monitoring (water environment) d|d|d|d[M|d|d|d]|d M(d |d d|dfd|d|d d|d|d|d
25 Erosion control d{sS|d|d|dfdfd|d]|d d|d S[M S|d d d|d
26 Weeds Control on Rive-rs a.nd Channels (excluding alslalalalald d s M d dld
navigation)
2.7 | Water environment conservation (forest management) [d |d [d |d d d M]d S|d d d|d
2.8 Environmental education & awareness campaign d{d|d|d|d dfd d|d d|d|d|d|M]|d S|d|d|d|d
HE : JICA Ve P =7 hF—A
BT W6
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12 6-1 HA-1 2B BBEF,. BERFPFXLDU X |

Runoff | Average s =g
_ Drainage B Inflow ) Crest Gross | Active . Spillway |8 & HERE
SN SHA SSITA Name State River Lon Lat Owner C?:::' Category Area t}:g;:;t Volume H?rlg)ht length | Storage | Storage Dam Type S’.JI_I”W:y Design Dis. Re(;n/;r)ea § ‘g t? E % g
(km2) (e m | emy | (Mem) p (m3fs) SIE|E|8|x|C
year) o Sz
year) o
1 ]106082_i2 17 |Ajiwa Katsina [Tagwai 7.75104 | 12.95271 |SWB 1974 L 1,782 18.2 324 12.00 1,500 220 Earthfill CreStreoda?/\/eir 70 6.30 X
. Earthfill + Free
2 |106093 31 |Bakolori Zamfara [Sokoto 6.18216 | 12.51007 |[SRRBDA | 1982 L 4,747 149.1 708.0 48.00 5,491 450.0 403.0 3,750 56.20| x [ x | x [ x| x| x
Concrete Overflow
3 11060883 28 |Dutsin Ma Katsina [Safana 7.50303 | 12.46213 |SWB 1974 L 43 55.9 24 7.50 4,170 25 Earthfill Ogee 2,000 110 X
4 1106085_i 20 |Goronyo Sokoto |Rima 5.88033 | 13.53124 [SRRBDA | 1984 L 30,547 26.4 805.0 20.00 5,284 942.0 933.0 E?;T:?e"tg Ogee 1,540 192.00| x | x | x X | x
5 106093 31 |[Gusau Zamfara |Sokoto 6.66995 | 12.14723 [SWB 1972 L 2,570 187.5 482.0 1753 800 3.0 25 E::::!lle: 3.19 X
6 11060863 24 |Jibiya Katsina [Gadda 7.25199 | 13.07097 |SRRBDA | 1992 L 3,509 20.2 710 19.50 3,680 142.0 121.0 |Earthfill ;23‘:23‘[ 2,200 25001 x | x| x| x| x
7 [101 1 [Kainji Niger Niger 461111 | 9.86413 |NEPA 1968 L 1,589,938 221 35,093.0 65.50 550 | 15,000.0 | 12,000.0 ggzﬁfrielltféarthfill Ogee Gated 7,900 1,294.00 X | x| x| x|x
8 |101 1 |Kubli Niger Swashi 4.12183 | 10.47596 |UNRBDA | 1992 L 643 1273 81.9 17.00 50 70.0 57.0 [Concrere Ogee 407 9.40 X
9 1106093 31 [Mairuwa Katsina [Sokoto 7.23888 | 11.58711 |SWB 1970 L 110 225.7 248 7.00 457 35 Earthfill Ogee 170 X [ x
. S y Uncontroled
10 (102 2 |Nasko Niger  [Shadaguibi 4.92603 | 10.52851 [UNRBDA | 1990 L 56 169.8 9.5 12.00 645 18 1.4 |Earthfill (Zoned) Ogee 140 0.31 X | x X | x
11 |10606 11 |Shagari Sokoto |Gawon Gubli | 499463 | 12.64238 |[SRRBDA | 2007 L 3,658 28 834 1300| 1340 150 EZ';E;'I'I'* Freeg(;’::"’w 20.78 x| x
12 |101 1 [Swashi Niger Swashi 4.20251 | 10.44345 [UNRBDA | 1992 L 849 124.2 105.4 21.00 600 5.0 1.6 |Earthfill Ogee 385 2.60 X
13 |106089 29 |Turo Malumfashi |Katsina |Shinache 7.60345 | 11.87062 [SWB NA L 161 75.9 12.2 12.00 55 6.3 Earthfill Ogee 220 2.30 X
14 |1060883 | 28 |Zobe Katsina |Karaduwa 7.46547 | 1235838 [SRRBDA | 1983 L 2514 80.7 2030| 1890 2750 1770| 1700 |EACNMN Ungated 1,087 38.00 x| x
(Homogeneous) | Free Flow
15 [102 2 |Zuru Kebbi  |Girmache 5.28272 | 11.41502 [SWB 1978 L 90 57.2 51 15.00 700 6.0 5.0 |Earthfill 432 1.40 X
122 (106082_i2 17 |Misibil Katsina 8.04323 | 12.60669 NA S 51 16.0 0.8 3.40 1,535 0.8 Earthfill 0.76 x| x
123 102 2 |Rijau Niger Butulu 5.28855 | 11.05521 |UNRBDA | 1990 S 21 156.2 33 7.00 350 13 1.0 |Earthfill Ogee 40 0.08 X [ x
124 1106082_i2 17 |Daura Katsina |Daura 8.37030 | 12.99604 |SWB 1980 S 51 55 0.3 6.00 1.2 Earthfill Broad Crested 60 0.24 X
125 |[106081_i 14 |Wurno Sokoto |Rima 5.47392 | 13.30226 |SRRBDA | 1960 M 118,910 79 939.4 8.00 4,500 25.0 20.0 |Earthfill Freeflow 9.80 x| x
147 (1060863 24 |Batsari Katsina 7.24034 | 12.74873 |SRRBDA NA M 34 124 04 5.00 450 5.4 4.9 |Earthfill 52 0.08
148 (106082_i2 17 |Sabke Katsina 8.15893 | 13.05991 |SRRBDA NA L 1,352 95 12.8 12.50 31.6 Earthfill 45 5.20
152 1106089 29 |Modomawa Zamfara |Gagare 6.62488 | 12.55362 |SWB 1960 z 28 19.6 0.5 470 3.0 |Earthfill Concrete 1.20 X
153 (106093 31 |Gwaigwaye Katsina [Sokoto 7.20540 | 11.57710 NA L 128 240.7 30.8 12.00 500 72 1.90
171 |104 4 |Mahuta Kebbi  [RafinTsmmaMulfa| 498579 | 11.54534 2010 S 32 106.6 34 5.50 350 0.7 0.6 120 X
1011 |106082_i2 17 |Mashi Katsina 7.96564 | 12.97000 uc M 10 121 0.1 5.50 480 5.0 4.5 |Earthfill 0.20 X
1020 |106082_i2 17 |Dutsi Earth Katsina 8.12530 | 12.82801 uc M 64 13.2 0.8 5.20 460 6.2 6.1 |Earthfill 0.70
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FTE KERY 7€ 7 & —BASEHE

7.1 ¥Rk - AT

FEK - FAEEEOBRRHEIL, Z O « EFEDNNENTH D Z L5 HA-1 O FF 4 N 2 %512
L‘(%ﬁgj—éo

7.1.1 K - EAFEOREAR S E

#%ik4 5 X oIz, FaAKiEE OBURIZ, KGO ERRRME (PR I~—R) DEEEETHRD
LA ﬁ@%z% EHFOBEIR (JkE-<—A) 7 54.3%., HA-1 OFZE 4 N THDHEZ
ALEI 48. 4%, 58.0% LIRVMEZ =T 70 & BEFMERE A0 ITiEH STV 5 SIEEWEin, L
tﬂof REAF i a% O Rk ds JOH IR S D sk O bl 2 B R O feft, > v BE
TEiR% « 3%0m OMEBERITE B X ONE U] e MR B EE NG KR O LD T DEBE R E 72 5,

FERDIEAKTFE R DM A~OXIE & U TiE, BEFEMiER OERWBREI =R O U 2 B 5ER, BRI
T2, ZDO—FT, Bl THEL 72 D HaK iR @ﬁﬁ%#ﬁ?é

LEKEPR~ AKX —T7F 2 2013 [Tty >, WilkiE BEEE (CMP) DFG7K - frE OBIFEEHEIL, DA
D2ODTEHEFE|IC L HMEMRET D,

- BEfERR O U
- BALROMETE (KAL)

W, EMOBEfFEDY 7 2 —BRZ G, BEFRA/KFZEOBUR &offletm, HA-1 OKERF T
VX, KFRNT U AEEEHR T, FEEIZENLUEMAMEOH 5% E & T 5,

7.1.2  HBMErx—EFEHE
HA-1 IZZf8 7 % Katsina, Kebbi. Sokoto, Zamfara ®=EE 4 JIZIBVNT, ok - i~ 2 & — 7

T Ui ERER e 7 X BB EHENIHER I N TV WA, BIEEY KOVEMEIC L AFHEIC
O’('{4§|€u+¥f£k%‘f%; L. Zk71:’/:!:7]\ j_%)ﬁ"ﬁ%\én+ﬁ }iﬂy%bﬁ_o

7.1.3 &k - BAEOTUR

(1) #K - Ffit' 7 Z —OFTEEBURHEEE %

[ IEORKEKE 7 2 —i% JRRE LT (Federal) M (State) . #1)7 B 151K (Local Government)
DI BITEUZ L » THE, EHEMHNFEHEOEMLRK N INTND

F£ 7-1 13, ANOHFAIZEK SO THOE S Vi KRETH, ﬁmﬂkkiomﬁm T, R DR
FHIEZREICHE > T (3.2.2(1-2) HizHR) . HA-1 O FEBL 4 JITIIT 2 EBAAK « FAEOFE, &
HENEEEE LD O THDLN, HA-1LIZET S 490 b %nmu%ﬂ o TS, L
L. FEEE LTI, ARBFRIZES JBEERTEZRRISHE 5 B2 X121 - Tnany,

T2, INHDOMN UL OMELIAMNT . #TF B IR (Local Government Council) 23—/ NE
&G ICB W OES MRS R (_‘457f§?§59%Eﬁ) ELERD, MEmKEEICBO TR
a3 a=T A KEEZESN HERRIEENCHEED S,

&
\]
-
&
\]
1
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FAY= V) TH
EERERE PR AT R E T =7 b

F£7-1 K- FEE7 X —OXELRFTEBMEEE & BER S

mn - R -
T O O N TR 17 VRS T W=
JHACEE IR (SMWR) v v PrEA
MK TE 231 (SWB) Vv Vv
EEN N TR - Katsina MDA, k5%
JNE (STIWSSA) v S
Katsina 5 HE KA AR AN * “HB 1
Kebbi (RUWASSA) v , v R IL
Sokoto ; ' —EROTRE ., LIREL,
Zamfara JNERBEA (SMEn) \V4 i i BE /KB B
| A (SWR) v v | BREE
W ek - wik | | Katsina 007, GT&0E
JNHE (STIWSSA) ? Vv S
H 74K i A ; PR
(RUWASSA) Vv v | HREE

i JICA 7e Y=y hF— L
(2) KRBEOBR

I L~V THERT, HBTHERL . HGRE O KA LD 2 & T B HEAFEAEEEE M ZEH A (Core
Welfare Indicators Questionnaire Survey : CWIQS, 2006) X 2% MNOKEKYEKRE  2EK
HIi~ A X —7"F 2 2013 [RIARIZ s s B O K FTFE TS beﬂﬁbto%72_ﬁﬁﬁ
LGA AN DAE KN AN SR FIFE Lz & 2 A HA-1 O FEEAMNCE T 5 M RIZTERT49. 5%,
T 69. 2%, #iE -mﬂmf4zw@iﬁﬁtm3%kﬁb\_m%%$ﬁ¥®w—z7
A UEET B,

LanL7an bt #di. #MifEa « AN oW ke 75 & AEIZR T 2B O RO X
I HERFE BN I & D fak OFEREAN 2, AR OB, Fe KIFRIHIR 2 & O EERO S A -
BRERIL, RAHF ORI, REKGEEE « ADDOBEKREDEEREZEET DL, 4T LHIE
T 7RAG A SR A2 B L7 6 O Tl W &I S 415,

K12 FMNOFEAKERR (2006 4F) (%)

Hidgk - M B  ESTEND - TR TR AR
£EAF 73.4 (72.2% - (51.3Y 40.0 (39.9% 51. 4(56. 2
EFE 40 69. 2* 47, 3* 40. 3* 49, 5*

20 | Katsina 62.6 30. 0 38.1 42.9(38. 3"
21 | Kebbi 58.9 ; 43.5 34.4 38.7(43.2%
33 | Sokoto 81.4 57.3 45.5 51.7(60. 2%)
36 | Zamfara 71.9 71.9 44.7 47.6(63. 77

FJICA 7Y =27 hF—AIZ LD LA b OFEA LT O REOREME (K7 a2/ hOR—AT A H)
Hi#L : Core Welfare Indicators Questionnaire Survey : CWIQS, 2006

(3) AHYHEIK A % — A DOBLRAE

HA-1 DO FH 42T D AR 7B AKAXT— L OERITER T-3 DX ) IR DETH N TE D
D3, BTIRKREZE, AHEL S L I3/ « BT /AKEFEZEICBW TR, 26 OKBKAF— L0
BIELTWDTF—ARELI H D, 6T, &, &hEsd U I3 H B3 Hisk NI R 72 K IR

AETAH AL TVWDTr—AbELLIATALIL, £DIFL A EDV/INEELZ T AR HIHE K A
F—Lo @EHRTELLINY RRCTZHM) Th b,

K73 BHAKFERPRITE T 5 8HFEKA T — b O

JKIR S ] FEARR) 72 A % — LHERR
1| #HAKFIAH AT VKRR, 26K - JEER L7, EAEHE. &K
FRH)E - NERT - BT
2 | KR i VTS U CHEERE . AR 7, Bk, &g, 2L
FRH A - N - BT KIE, AR
5 F P YEFEF Ny RAR 7 250m LA, 250~500 A /Hi 5
F7-. BAR TR O/NRBE KRR Y AT b,

HHEE : SEFTKETRA (FMWR)

B W

2
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FAY= V) TH
EERERE PR AT R E T =7 b

LI T, BEFE RS L OBIRIERI~ DR & By dids, BERFERAICE S S RITAHIHHEAK A
F— LDV THKREED D RICERNZRBREIR 28RS 5, —. HTAKFHAF—LI125
W TR ER AR SN B 7200 B b RICHREIRILOHE &+ 5,

(3-1) RFAFIAHEA R F— L

K RIKETe) 2RI L 72 BB 7256 7K A % — DTN D ARE RN L0 EEHEREE S,
Zoh LATIMNSEUK L, kKB 2R TE & LTHiM, #iiEiZ LU o /Nl - BT
[ZERKR SN T WD, WK R E W& Z AR OB 3 — I TH D25, /N D
LA =y MURKEEEZFHT 25805 5,

HA-1 O FZE 4 NI 1T 2 BEAF O R KT A F— A FITHKIER O AR 7-4,
BN OB KR D —"E 23 T-5 12, EFETIE 243 7 A, 1% 4 M Tl 19 7 Fr o 2R AR H i
EOVHER SN TERY , e KEISHT 2BIROEKEDOE IS, S D i KE TAHBFERTK
I R % — b OB RITEE T 45. 2%, FEAMT48.4% TH D, ZOIEHRMIT, LT L
HEHEA72EIEFIREICA 5 b O TR <. BHE/IOARLEMG, Mgk - 3 ORFEHb, R
RO MK T 5 & B DR 7 EOREHDOSIE EIZK > TH Y Iz Tl KexE Ok
TEOWEIFH) bHEEE L THESND,

K 1-4 BEHFORFUKFIFAEAKR *— 2 OBE L BEHR

N HAKMiERE (5K ETe) X k& (m3/H) *
Fik R /NEE BE ETRIN EES
2EEFH 225 18 243 4,239,776 1, 915, 820 45.2
FEE4M 19 0 19 490, 055 237,123 48. 4
20 | Katsina 8 0 8 169, 380 43, 340 25.6
21 | Kebbi 4 0 4 87, 800 51, 500 58.7
33 | Sokoto 3 0 3 184, 500 114, 000 61.8
36 | Zamfara 4 0 4 48, 375 28, 283 58.5

X1 2010 FERESOBEF Otk %
X2 2012 FEREE O /KRR L OBEFE
Hh . JICA 7P =7 hF— A

K75 RFORFAFIRIEAKA R —L (FARER) O—&

SN [ No. EX N LGA K kAR (m3/H) | PETY
AR FE1l) (%)
1| 20-1 Katsina/Ajiwa (WIW) Katsina Batagarawa Ajiwa Dam 50, 000 37, 500 75.0
2 | 20-2 | Daura/Buja (WTW) Katsina Daura Sabke Dam 7,000 0 0.0
3| 20-3 | Dutsin-Ma (WTW) Katsina Dutsin—Ma Dutsin—-Ma Dam 3, 380 2,030 60. 1
4 | 20-4 | Zobe (WTW) Katsina Dutsin-Ma Zove Dam 80, 000 0 0.0
5 | 20-5 Funtua/Mairua 0ld (WTW) Katsina Funtua Funtua Dam 5, 000 1, 300 26.0
6 | 206 | Funtua/Mairua New (WIW) Katsina Funtua Funtua Dam 13, 500 2, 150 15.9
7 | 20-7 | Jibia (WTW) Katsina Jibia Jibia Dam 6, 000 360 6.0
8 | 20-8 | Malumfashi (WTW) Katsina Malumfashi Malumfashi Dam 4, 500 0 0.0
9 | 21-1 | Argungu (WTW) Kebbi Argungu Sokoto Riv. 8, 000 6, 500 81.3
10 | 21-2 | Birnin—Kebbi/Duku (WTW) Kebbi Birnin Kebbi Sokoto Riv. 61, 000 36, 000 59. 0
11 | 21-3 | Yauri/Yelwa (WIW) Kebbi Yauri Niger Riv. 12, 600 5, 000 39.7
12 | 21-4 | Zuru (WTW) Kebbi Zuru Zuru Dam 6, 200 4, 000 64.5
13 | 33-1 Sokoto 01d (WTW) Sokoto Sokoto North Sokoto Riv. 54, 000 24, 000 44. 4
14 | 33-2 | Sokoto New (WTW) Sokoto Sokoto North Sokoto Riv. 103, 500 74, 250 71.7
15 | 33-3 | Sokoto/Biwater (WTW) Sokoto Sokoto North Sokoto Riv. 27, 000 15, 750 58.3
16 | 36-1 | Gusau (WTW) Zamfara Gusau Gusau Dam 45, 000 27,000 60. 0
17 | 36-2 | Kaura Namoda (WTW) Zamfara Kaura Namoda Kaura Namoda Dam 1, 350 743 55.0
18 | 36-3 | Maradun (P-WTW) Zamfara | Maradun Bakolodi Dam 900 540 60. 0
19 | 36-4 | Talata Mafara (P-WTW) Zamfara Talata Mafara | Bakolodi Dam 1,125 0 0.0

%1 PEI: Performance Efficiency Index
Hill - JICA 7a =7 FF—L

(3-2) HTFAFIAIEAAR F— 24

MR ZFIH LI RRIRE K A — L3, fa/K R BRI TR BN D, H kK S
ZBWNT, BRI E LTRHSN D r— R L RIKFIHHEKA =L LRIET D7 —R
WD, —J7, /BT« BTREK S L IFHG R KIS TIEELRKETHY | BihR T
(V=7 —=at) bLEINy FRCTRIEZT DN F PO TR ETUKY 5,

&
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-
&
\]
1

(7-3)



FA T THE
REKEREBEHEIEAFHERE 27 b
F* 7-6 1%, 2006 FE|EFAKEFEE (FMWR) 12X > TEMSNEERHK « fEX—RAT7 1 VT
(National Water Supply and Sanitation Baseline Survey : NWSSBS) (DA — & Z-8&  KEAT
LCOMBNCEF L b D TH D, Z OFER HA-1 O FE 4 M2 1) 5 KRR3I3 5, 700 T,
BEAFHI T K A % — L OB =1L 58. 0% & 72 o 72,

& 76 2006 FERF R OFI DOBEFFH T AR AIGAK A T — L3k L B2 gk

m ] A FRCT BHR T & &t
A BE% W At BB %) A BB (%)
£EAF 25,470 | 14,748 57.9 | 12,421 5, 836 47.0 | 37,891 : 20,584 54.3
FEIE 4l 3,923 2,374 60. 5 1,784 934 52.4 5, 707 3, 308 58.0
20 | Katsina 2,083 1,410 : 67.7 827 550 66. 5 2,910 1, 960 67.4
21 | Kebbi 245 186 : 75.9 226 121 53.5 471 307 65. 2
33 | Sokoto 692 174 25.1 600 215 35.8 1,292 389 30.1
36 | Zamfara 903 604 66. 9 131 48 36. 6 1,034 652 63.1

Hil : National Water Supply and Sanitation Baseline Survey (NWSSBS), 2006 ™75 — & & iz, JICA 7 ra >
=7 N — AR, BEFO ETER

(4) BARR OBR
HE OfTAEmRIT, AN LD E LT, TAREFHAS L IMMER O O /KPEERT, #sick B4
vy FAMEATZ ERTF B, FRUSMIFER AR BB CHIENM T /b T\ b,

ML~ TOERRER D Z LR ESE AN D{REFHZE (National Demographic and Health
Survey : NDHS, 2008) |2 X B4 INDRAYE LKL | fHEC, FAREERFERNEZBE T 7085
FEIEREIAA (Multiple Indicator Cluster Survey : MICS, 2007) 1T & 54N T AGEFIT R %
KT-TIZE LD TRT,

BETFE D FABIZOWTEIIEFE IZRER T, W72 FAKLE 7 1t 2 &R TV R0,
£ 71 FEMNOBmELRE (2008 F) & FAGEFHE (2007 F) %)

N (AR Y T ARTEF

(NDHS, 2008) (MICS, 2007)
2 27.0 3.9
EZE 40 42.3 0.7
20 | Katsina 47.0 0.2
21 | Kebbi 38.3 1.5
33 | Sokoto 56. 5 0.7
36 | Zamfara 27.5 0.2

Hi#L : National Demographic and Health Survey (NDHS), 2008
Multiple Indicator Cluster Survey (MICS), 2007

7.1.4 /K - BEAEBR R O EAH B &M
DIEZZB LT, Fitd X o 72fbKk « B m o B E RN 2R ET D,
(1) #kEE

7.1 1 OFARFGEFHIBER D & B0 | FRlsE BRGHmE (CMP) DOFa/K - HAO R EIX, LTD 2o
DOEBEHRZICLHHERET S,

- B OtkiE
- HHlERR OB FEE (JLEET)
(1-1) JREAIAKE

&22%K$mf%ﬁ®&ﬁb\@ﬁm§ﬁ%(WW)Ti%*%@i@%ﬁkbf\ﬁﬁﬂ%
I 2=T A DNAFBIZ K > THKIEREZ 3 DICIT TER L. TNEIIIRHEA K EZ T
LTWb, 2FEKEFE~AX—77 2 2013 | %Mh TS EREEE (CMP) OREICE LTI

IRFFE AR D ARG A > TRIRHEAKEE W5,

&
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-
&
\]
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FA4 V=) THE
B EDKEIE BB R AR E 7 e = 7 b

& 7-8 JEEMSERIC X D FBEAKE

JEERGRE (AR FZEIC D XIR) JFEAKE (V> b/ AN/R)
1 B 120
2 i B U< 3/ NERTT - BT 60
3 HIT A% 30
HiHl : National Water Supply and Sanitation Policy, 2000, HEFEIAKEIEA (FMWR)

(1-2) AIROBRFAEEKE

RFFENZ U CHFEAFHE T DB, BKRIEORFAEEKEOREN LI L 72508, it
KFIH A F— ADEEIIRIEAKDRT v L E L, BUKATRE RN TAE %i%mﬁiﬁ
KEET D, —FH, HFAKFHAS—L2O5ET—/KIFES7-0 OREIM, Mk KH R
XoThRAaENS Fic, BKERIEENBRERSH D Z 06, ZNHEBEL TRET D,

(1-3) B OUEEE

BEAEDF AR RFEAK AR —HIZHONWT, faKEE L TERMICHE T 2 RAFAMZR (3
ICHKE) OREEHRHEIR 45. 2% % . K70V 7 N OIEAELE 2010 4EOBELERIZE O KEE

LT AL, diEFEIC L > THEBBEEE 2020 FI2T X CTOREFiER OBEFEN 80% F T
S, LI, BEEAEIR 2030 A F CRIMAHEFF SN D b O L RE LTz, HEEORHIZH = > TE

BIEERIC L AEES EFDOFE LM ARL LT LT 5,

— 5. BEAFEOH T AR ARG AK A F— 220N T, HEZREBFEKED S FHHABRRKEZZE LT
W HETFKBHRKED 5 B, WEIZ X - CTlaliE T& 2R KEZ EFix OWEFETHET S &
T 50 (6. 1.3HIDFK6-9 M), MITL->THRAD, Ma%FHEICE L L, SEFEIC L D RIE
NhEZEDFEEMEAKELE LT ET S,

(1-4) FrHfiEROBRFR

IR SN D RIHARIAEAK A X —HIZOWT, KEPFIN S I3 S 728K O fit s GE
OB 80% Z BT /KE L L, 2030 £ CRIED/HEFE I NS LD LIRE L, FEBEOEHIC
Hizo Tk, FHE ST KIGORERAE T D 100% % R KEE L CE LT 5,

— 07, BT S D R AKFIHAG K A — A2 DOW T, MU NKBAFEKEN S WEFEIZL D
PAREEZ 2 LW K BEZHR OB ERTHET 22 & &95, MsFHmICE L T
126% (BB 80% D ifitk) &3k U7-PisKE (fiskee)) & LTt LT 5%,

K79 KEBIOBRBEFEICBITIHBKERHOEZF

WK A F— I FREIFUL S _E D BAFE K HEAEH (sEtm) EoOBZKE

el Wk | BEIFERERRBE S ORISR 80% ~d[al{E 4y BEF X RE ] DOREB)E 80% ~D[HI1E 5y

$% HyF ok SHEFTRE 2R I R IR O KBRS K& (6. 1.3 8 | SUEFREZR I RIR O F/KBAZE K& (6. 1. 3 Hiod
D 6-9 ZHR) 6-9 ZJR)

. Rk | FHEfEER RS OB 80% FHEFERREE S D 100%

i R A AT AKBIR KB S WEFEIC I B TKEE | &I KBIRKED D REFZEIZ L D M KBIRK
FEKEE 2 LB\ BAEFE LB 125% 3 (Bl 80% 0 ifi%)

ML : JICA 70 V=7 FF—A
GS)%%$¥®#KX% A T R
RT-10 IR T LIS, PIFEEEOFRKA T — Miis i &2 (L L7,

TiZ U, JRER O L #ED - BT - BTIZ RV TR, T2 TRIRIC K D ELKIX Sy
INEGTIE Wz, BH B WG Effernle L,

Fz 7-10 BAREFEDIRKA X — LHREK

SyJE 1 Oy¥E 2 Sy¥E 3 FaK A — DR RERY (FEYE)
#EL LI FFk B K~ DK ~ Bl Kt ~ Bl /K ~ 2% PR /K + A8 3okie

%fE #TH AL - T WHF (@R 7)) ~FEKE ~BLK A~ B E ~ & T ek + A3k
H LI ANERHT - BT P

i e WHFE (@R 7)) ~Prakkili~A ki
ik HTF K WIHF~N RRT
Hil . JICA 7 u>y =7 FF— A

&
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-
&
\]
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(2) WwAEFE
(2-1) BEHSERNC & 2 A ER R
2004 I E &7~ National Water Sanitation Policy 12X - T, #7/K & EERIC A DAL
DL JEEMSFEITHE - T, ERMSA TR EAEMBRIEENREINTE Y, kg 25w (CMP)
IZBWTHAEEICHEILT S (R T-11 2/),

F7T-11 AR EERE

JEEH ) FE AR At — b R L FEARRY 72 iR A A
#or 20,000 N % o ey _ FFRRE., BK AT LF]
0 o2 % AR BEE T e
| @A L LI 5,000 ALLE | K - 2T 7 BRI Y N EFT FERIE, BRI, R
/NER T - BT 20,000 ALLF (SanPlat 7¢ &) AT T - Kk
5% 5, 000 A AT R > FAEAT A RRE, W - AR

Hif#fL : National Water Sanitation Policy, 2004, HIFF/KEIEA (FMWR)
(2-2) AREXDA==2—
BEBIRERIL., RT-R2IRTA=Z2—LT 5,

FERFEATL., TOERNPEFOBCAMRIZL D LD THDH72D, ANREERBFEICEEN
TRV, MR EEENIREN T 5, &MHIC 1 D& L, Annual Abstract of Statistics
(2009, National Bureau of Statistics) (& X B IMNBIOHEFER AL ZEH L, AANLRD 5,

N7 EAERIREEL LT, BHEOARBEREDR D=, FENILNEERITARERT O
HaEtET 5,

Fo. HEAROMEIOBLEN O G, A E O/ A OKBEERT) 2 b8k S5 URAEIC
DWW, FEMRE DOPFRROFERE « b (KT AE) ~FERE - LG TR OULEE - Bk~ ik
IS AERER A T R L L, BRI D FEE T C R KE Y AT A (7272 LB i
(R L TR E0%) 2IETDH, FKEVAT LAEZRETHHHEHOBEICY > Tk, FAHE
FEOSBLFRE B X NEBRE LT, MNP DS H %6 50, 000 1 Z LLEDOINIZFRE
L7z& 2 A, HA-1 TIEEEYS T D888 70,

EHI, KEPFEREF 2 HCAMTHRET S 5., [TERNTEY) ek Eakin s, HAERE
e EET D, & LITHEEICBW TR, a2l a=T7 0 FER h—Z L =F— 3 (CLTS)
kBT T —F a2 HiiET S,

£ 712 FHEBARBREXDA=a—

F¥ JEE H A HE VAN
INSRAE TR RR i Wi, /NAZ—3 F L% 4 /20,000 A
NS U A3/ - BT | dide, NAZ— I V% 2 B/20, 000 A
BV SRR | #BTH U RALER S (& T 1 LA > S (A1 - )
KB R Aot KAV FKE
HEHE AL S U <3/ AR « BT | RO AT . W RIEE
g CLTS 7 7 u—F

H : JICA 7 u =7 b F— 4
.15 faK - BAEOBHERERE
(1) *&7KBAFERHE

.2 i CHERDAKEBEICKH LT, A7y =7 b HEEER 2030 FEOBRFE K EE ., KEFEINE F
BIOZRGFE EoznEhazE L, £7-13 BXOFK 7-14 [TRT,

KFFETROILIEFEN 2010 F=TH Y, 2011 4F 5 2030 H-FE TO 20 FH DOKTFEDOHENN 53 D3 ik
I 7B KR L 72 208, RFEKEIR~ A X —7F 2 2013 IO it s LG (R2) TRE
T HRAKEZEORIE G (FEHFHORIL) 1% 2015 £~2030 FFTH Y . 2011 4E~2014 FE D
T HEE (R) ORBET L2 REOMBEN—ATHEENEMEIND S D EUE LTIZGA .
HA-1 D FEZE 4 INZB W CHEFE T DR K RIT, WEFELFIRFELZIE T, KEFRIN -
TI% 1, 139MLD (1 Million Litter per Day =1,000m3/H) |, fEi%&F#E Fi% 1, 321MLD) & 72 %,

BT

Eil

N
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FTAT=VTH

S EA IR IR AT B 7 2 V= s b

EHIT, FEAMICBITLEEY X FEE T-110, BN OMEHRFHE_EORKBRREHEIZBT S
THELMED 7T 7 E2 K T-1~K T-5 ([TRT,

& 7-13 KB K _EOFGKBERE E

B HEN BE(F R HE S GAPH[#] RElpsE | A&t
(2010) (2011-2014) (2015-2030) (2030)
HA-1
SUES3E 7 - T - /N T (FEiAK) 217 - 153 370
115 « 6 17 - /N T (MR oK) 349 50 192 591
MG (LK) 102 19 63 184
/NEE 668 69 408 1,145
Bl g 7 - T - /N T (FEiAK) 37 22 59
3 15 - 6 1B - /N T (b F k) 149 541 690
HGAVE (MR 7K) 50 167 217
/NEE 236 731 967
&t (MLD) 668 305 1,139 2,112
Katsina
YIEHE 7 - iR N T (FE A 72 - 42 114
3 115 « 6 172 - /N T (MR oK) 81 9 30 119
MG (LK) 33 4 13 50
/NEE 186 13 85 284
Bl g 7 - L - /N T (FEiAK) - 22 22
115 - 6 1B - /N T (b F k) 85 293 378
HGAVE (MR 7K) 20 67 87
/NEE 105 382 487
& &t (MLD) 186 117 467 770
Kebbi
S FE i - # TR N T (G 40 - 31 70
15 « 6 172 - /N T (MR oK) 55 14 50 119
MG (LK) 19 5 17 41
/NEE 114 19 98 231
Bl g it - B T JE - N T (G 1 - 1
it - 5 L2 - /N 5 (B F k) 30 108 138
HGHRVE (T 7K) 11 36 46
/Nt 42 143 185
&t (MLD) 114 61 241 416
Sokoto
HfsHE 7 - TR - N T (G 83 - 64 148
15 « 6 172 - /N T (MR oK) 88 18 72 179
MG (1K) 25 7 24 57
/NEE 197 26 161 384
B 7 - R - N T (S - - -
it - 1L - /N 5 (B F k) 18 72 91
HGHRVE (T 7K) 7 24 32
/Nt 26 97 122
& &t (MLD) 197 51 258 506
Zamfara
SEFE i - # THE - N T (G 22 17 39
115 « 6 1712 - /N T (MR K) 124 9 40 174
MG (M K) 24 2 8 35
/g 171 12 65 247
Bl g it - T JE A - N T (G A 36 - 36
it - 6 L2 - /N (B F oK) 16 68 84
HGAVE (T 7K) 12 41 53
/NEE 64 109 173
& &t (MLD) 171 76 174 420
Wil : JICA 7 a7 hF— A
Etw HTE
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FTAT=VTH

AR BB AR R E 7 1 Ve 7k

&K 7-14  FEERETE L OARKBAREE

PR FEOHE BETFHi R HE GAPHiRY F 1 e S A&t
(2010) (2011-2014) (2015-2030) (2030)
HA-1
YIEHE Tl - T /N T (k) 217 - 153 370
- TR - N T (R A 349 50 192 591
HGHRVE (T 7K) 102 19 63 184
/NEE 668 69 408 1,145
Epsk =4 7 - iR N e (FE A 46 28 74
5 13 « 8 1L - /N T (MR K) 186 677 863
HG ARV (H T 7K) 63 209 272
/NEE 295 913 1,208
&t (MLD) 668 364 1,321 2,354
Katsina
Qe =S 17 - L - /N T (FEiAK) 72 - 42 114
- TR - N T (R ) 81 9 30 119
HGHRVE (T 7K) 33 4 13 50
/NEE 186 13 85 284
Epsk =1 7 - iR - N i (FE A - 28 28
5 13 « 8 1L - /N T (MR K) 106 367 472
HG ARV (H T 7K) 25 83 108
/NEE 131 4717 608
&t (MLD) 186 143 562 892
Kebbi
Qe = 3 - T R /NS (k) 40 - 31 70
it - L2 - /N T (b F k) 55 14 50 119
HGHRVE (T 7K) 19 5 17 41
/NEE 114 19 98 231
Epsk =1 7 - iR - N i (FEA) 1 - 1
115 « 6 172 - /N T (MR oK) 38 135 172
MG (T K) 13 44 58
/NEE 52 179 231
&3k (MLD) 114 71 2717 462
Sokoto
BIgEREES it - i ELA - /N i (k) 83 - 64 148
- TR - N T (R A 88 18 72 179
HGHRVE (T 7K) 25 7 24 57
/NEE 197 26 161 384
Epsk =1 7 - iR N i (FE A - - -
3115 « 6 172 - /N T (MR oK) 23 90 113
MG (T K) 9 30 40
/NEE 32 121 153
&t (MLD) 197 58 282 537
Zamfara
BUEHEE 3 - T R /N (k) 22 - 17 39
- R - N T (R A 124 9 40 174
HGHRVE (T 7K) 24 2 8 35
/NEE 171 12 65 247
Eepsk =1 7 - iR - N 7 (FE A 45 - 45
115 « 6 172 - /N T (MR oK) 20 85 105
MG (T K) 15 51 66
/NEE 80 136 216
£t (MLD) 171 92 201 463
Hiit: JICA 7 e ¥z FF—A
Etw HTE

(7-8)



T4 TH
B EDKEIE BB R AR E 7 e = 7 b

MLD MP 1st Stage MP 2nd Stage MP 3rd Stage

2,500

N|
1

Legend

— " Newly Construction Scheme for Rural Water Supply

2,112 (Installed Capacity, Groundwater)
2,000

Newly Construction Scheme for Urban/SU&ST
Water Supply (Installed Capacity, Groundwater)

= Newly Construction Scheme for Urban/SU&ST
Water Supply (Installed Capacity, Surface Water)

1,500
Water Demand Rehabilitation Scheme for Rural Water Supply

(Operating Capacity, Groundwater)

Rehabilitation Scheme for Urban/SU&ST Water

1,000 Supply (Operating Capacity, Groundwater)

W Rehabilitation Scheme for Urban/SU&ST Water

L
-____/ Supply (Operating Capacity, Surface Water)

Existing Rural Water Supply from 2010
(Groundwater)

668

m Existing Urban/SU&ST Water Supply from 2010
(Groundwater)

B Existing Urban/SU&ST Water Supply from 2010
(Surface Water)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

HEh . JICA Ve =7 hF—LA
X 7-1 HaskEFE _ EORKBERHENCBIT2EE-HGT 77 (FE4M)

MLD MP 1st Stage MP 2nd Stage MP 3rd Stage >{
1,000.0 Legend

900.0 | Newly Construction Scheme for Rural Water Supply
(Installed Capacity, Groundwater)

800.0 | 770.0 Newly Construction Scheme for Urban/SU&ST

/ Water Supply (Installed Capacity, Groundwater)

700.0 = Newly Construction Scheme for Urban/SU&ST

Water Supply (Installed Capacity, Surface Water)

600.0 Rehabilitation Scheme for Rural Water Supply

(Operating Capacity, Groundwater)
Water Demand

500.0 Rehabilitation Scheme for Urban/SU&ST Water
Supply (Operating Capacity, Groundwater)

400.0 = Rehabilitation Scheme for Urban/SU&ST Water
Supply (Operating Capacity, Surface Water)

300.0 Existing Rural Water Supply from 2010
(Groundwater)

%%%% m Existing Urban/SU&ST Water Supply from 2010

(Groundwater)
100.0 ® Existing Urban/SU&ST Water Supply from 2010
(Surface Water)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

Hih : JICA 7r Y= 7 hF— L
R 7-2 HEREE EORAMBEHBEICHT HEE-HHE2 77 (Katsina M)

MLD MP 1st Stage MP 2nd Stage MP 3rd Stage S‘

500.0 Legend

450.0 Newly Construction Scheme for Rural Water Supply

,ﬁ (Installed Capacity, Groundwater)

4000 | ) Newly Construction Scheme for Urban/SU&ST
Water Supply (Installed Capacity, Groundwater)

350.0 = Newly Construction Scheme for Urban/SU&ST
Water Supply (Installed Capacity, Surface Water)

300.0 Rehabilitation Scheme for Rural Water Supply

Water Demand (Operating Capacity, Groundwater)

250.0 Rehabilitation Scheme for Urban/SU&ST Water
Supply (Operating Capacity, Groundwater)

200.0 = Rehabilitation Scheme for Urban/SU&ST Water
Supply (Operating Capacity, Surface Water)

150.0 Existing Rural Water Supply from 2010
(Groundwater)

1138

100.0

= Existing Urban/SU&ST Water Supply from 2010
(Groundwater)

50.0 m Existing Urban/SU&ST Water Supply from 2010

(Surface Water)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

Hil : JICA 7 ey = hF—L4
7-3  FEREHE EOM/KBIRFEICK T A BE-HHGS T 7 (Kebbi M)

BT T
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MLD MP 1st Stage MP 2nd Stage MP 3rd Stage N
4
600.0 Legend
Newly Construction Scheme for Rural Water Supply
="506.0 (Installed Capacity, Groundwater)
500.0 :
Newly Construction Scheme for Urban/SU&ST
Water Supply (Installed Capacity, Groundwater)

= Newly Construction Scheme for Urban/SU&ST
4000 Water Supply (Installed Capacity, Surface Water)

Water D ilitati
ater Demand T Rehabilitation Scheme for Rural Water Supply

(Operating Capacity, Groundwater)

3000 =

Rehabilitation Scheme for Urban/SU&ST Water
Supply (Operating Capacity, Groundwater)

= Rehabilitation Scheme for Urban/SU&ST Water

2000 Supply (Operating Capacity, Surface Water)

197.3

Existing Rural Water Supply from 2010
(Groundwater)

m Existing Urban/SU&ST Water Supply from 2010

100.0 (Groundwater)

m Existing Urban/SU&ST Water Supply from 2010
(Surface Water)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

HEh . JICA Ve =r hF—LA
-4 FEFREHE LEOKRKRERHEICBITAFEE-MIE S Z 7 (Sokoto M)

MLD MP 1st Stage MP 2nd Stage MP 3rd Stage N
>

500.0 Legend

4500 | Newly Construction Scheme for Rural Water Supply
(Installed Capacity, Groundwater)

400.0 Newly Construction Scheme for Urban/SU&ST
Water Supply (Installed Capacity, Groundwater)

3500 m Newly Construction Scheme for Urban/SU&ST
Water Supply (Installed Capacity, Surface Water)

Water Demand

300.0 Rehabilitation Scheme for Rural Water Supply
(Operating Capacity, Groundwater)

250.0 Rehabilitation Scheme for Urban/SU&ST Water
Supply (Operating Capacity, Groundwater)

200.0 = Rehabilitation Scheme for Urban/SU&ST Water

170.6 Supply (Operating Capacity, Surface Water)

1500 | Existing Rural Water Supply from 2010
(Groundwater)

100.0 = Existing Urban/SU&ST Water Supply from 2010
(Groundwater)

500 = Existing Urban/SU&ST Water Supply from 2010
(Surface Water)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

High . JICA 7 e Y=y hF—A
B 7-5 MERREHE _LORAKBRREIEICBIT OTE-H4E ST 7 (Zanfara )

(2) HAEBRFEEHE

7. 1. 3(4) Bi CIR R BIIEOF AN K (R T7-7) 2L LT, FAEEKE 100% D HETH DT
R BRI (2) O BAEFR 2030 4 F CORBEFEEICXHT H5tH E T 528, LT HHEFED
BRFE RHE (FHEEEH ORI) 13 2015~2030 H=TH V) | 2011~2014 4F O H R 1 FE S BEFH ] (£)
DIET 22RO —ATHENEBIND O ERET D, & 7-15 [THAERREG 2777,

— 5. RECE TR E (CMP) OFTAEBHFEEFE D 2015 4E 5 2030 4E £ TORM T E /o & i ok
fiak (FERERT) OBRMEE. £ 7-16 (T~ T,

F 7-15 FAEBFREHE (2015 H£~2030 4F)

¥ JEAEH ) FE HAL Katsina Kebbi Sokoto Zamfara FE 4
INRATF T RR i E50 172 82 136 72 462
ABTIJE - /NERTHT - BT | T 481 256 290 267 1, 294
Ty | Him JliRi 142,917 37, 206 135, 867 64, 955 380, 944
TKGE R T (FEEHLH) m3 - - - - -
BAEHE AT« NERTT - W | Y 463, 689 148, 063 307, 582 330, 637 1, 249, 971
V& LR 440, 064 167, 653 314, 209 366, 016 1, 287, 942

HiiL: JICA 7 ez FF—A

&
\]
Eol
&
\]
It
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EEKE RS RIS IEAF IR E T = 7

#7-16 fAERE (FEAER) ORI  (x1, 000)

SRS HE BEAF it 5% %% GAPH 1 1 F 4 4 A&t
(2010) (2011-2014) (2015-2030) (2030)

HA-1

i 112 47 223 381
AR JE D - ANERT - AT 587 263 1, 250 2,099
i1 5 R % 594 270 1,288 2,152
& &t 1,292 579 2,761 4,632
Katsina

i 42 17 84 143
AR E D - AR - WY 240 98 464 801
5 R % 228 93 440 761
& &t 509 208 988 1,705
Kebbi

B i 9 5 24 37
AR TJE L - AR - WY 56 31 148 235
Hi 5 R V% 64 35 168 267
& &t 129 71 339 539
Sokoto

&S i 50 15 71 136
ERHTEA - /NERTT - AT 208 64 308 579
H 5 R V% 211 65 314 589
& & 469 143 692 1, 305
Zamfara

& 11 9 44 65
ERHTEA - /NERTT - AT 83 70 331 484
Hi 5 R V% 91 77 366 534
& &t 185 157 741 1,083

Hil : JICA 7 vy =2 FF—24

7.1.6 EE - HEREEHE
(1) EE - HERFEEOBIR L RE

WEROIE Y | #a/KHEZETN ARSI > TR, #BHiERI s JOVINERTT « B, HOTFTED 3 DI HLZE50HH
SH, MERAERRIZT T TEE - MERFEELOIZRERS LUk b EhTh i 5,

(1-1) #HfaAEZE

EIE I DROKTEE, AMOABAAH > TOB2, 2R b ORTRASEIC T
BT B « MEFEEOI L LT, REDERH S OO, FEOIHRE L UKD
SHBET DD, FURIICIE, BEFRRORAHEN LT CO@iE, BROBESLS LOR 45
PRSI, KA — % ORI L BE =2 ) L/ FR, ik, AEEHROBIE (4 RIEIR)
DIES B LOEERER 8 Th b, S50, MBI 5 R - HAOKEADTE, KT
DR & B B 5~ & FIEA ST E 5,

(1-2) # WAL L UVNERTT - BT AR ZE

FRHAA K F 3 L OB K FEEDOHRICH 2 FESTE L TOMESIT TH DD, /N 6
EE - MERFE P EOREN S FRRZ BT DK EEL L GERT OLERDH D, 16K, 1TBC
— B AL LTOHENRES - #EFEENMTebT, TofRbVicala=T 1ick-> TEE -
MEFFEBEN 2 SND Z E BRI TH DM, BAFEOFRKELEDOZL  BNEE 2R REN TE T, i
B - B OWEAR, MbEe 8 A X o NFICEEN WL, KB SN TE 2, Jhu, KRR iER O
BEROK SN TWD, ZOFEBIZHHLT <, 2000 FLARE, HFERIT-CRRME A ORI X
0. Rt A DICHAE A —F = v TEAHEE LTEZIRICESD Y 7 ha R —3% 2 b

BT

Eil

N
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FA T THE

SEAERE BB EAGEEE T 0 D=/ b

ZRE VD IANTEINERTT » BTREOK < B 7 e ¥ = 7 Ri3—EOM THME 4, Katsina MIZIZAM) 7%
RakkRE & U C/NERT » BTHG/K « fiZE20EE (STWSSA) ZSEZ STV B,

(1-3) HEERAETE

FELT, AU RRCTH LLIEEVI AR 7 2R LT/ MEAE SR OMKEETHY . BEW
PREE - MERFE PRI, AR ERGHER ST O, 2L, EE . ﬁﬁ£@%®%M@tw@E%%@
FERERLSEOBIFATOND Z L1377 < FEEIX, AU 7 HBERFIZ LA O G fa K B A+
(RUWASSA) 72 ENE 4 « B R L TR | SRIMTEE L 2 WIGA TR D g S v RS
JHE S DA STV 7euy, Zauid, # SRR AR OBEFROK ST TV D (8.2. 3 5/,
JICA hR) . [EBRHEES, F27x R —. NGO M 3EhE 7 2 Hi A KEEICB O TR, ([ RARE
B, BN EDOY 7 Fa v R—3xr FBRAAENTEY ., 20Xk 5 R4 200 1
BDMTHOIN TV D,

(1-4) AR

IRV L RIS S BTV D L 9IS, RIS O A1 TKIR & U CIRBEAEM) Ze sk I 13 2 <
TK%%%K@ofikﬂm®*%%E FRE STV D, ZOMOERTES, #BiJEL - /N -

Tz W TIE, eSOy 2RI LI2FZERERT S o b 23, BIROMEY) 72 sy 13T
RBIVTWR, —FF, EAESE O EEBRERIX. EAET. MEIT, LA R EZIRIZEDY |

ZOFEARRPIEM I TE 0, T8, EEEEOFEO b L BEmICTER#HEI>o6H
5

(2) BEYREE - MERFEEARH OREE
(2-1) #HHRaAER

WEFHEIZ L DR R OBIFIZORE T, [B1E S BB R AR~ < ORI

> THEERR S D iR ®mW%@4%%%TA< AEAFEITE ) 72 E AR P, = &)/7
KA ZHERLT D2 LBROBIND, EOTOITIE, fiskds L ORI OEE, MERERIC 07k T
%%M%\Aﬁéﬁﬁ\ﬁ%?éﬁﬁfﬁ< MSTERFHNC X ¥4 I L, B2 KEk e
DBGE, APNKEZ SO DRERPBETH D, EATHRE~OKKIZONTS, WEMHAXEICXK
HAREREEHIGIR L 0= 2 2 =7 koS, EHAER S 2K RE - @AOKTEA
[ZOWTITHEMIC T DFELFR#® LoD, BaeERIKEFHRT D,

(2-2) #HADI L O/ - BT KEFR

T & LT, KIEAE (SWA) B L OO RRSL S 7=/ NER T « BTG 7K « fifAzatt (STWSSA) 7338
”%ﬁﬁﬁ@EWkﬁéﬂ H%@AD%@%&M 72 HERTEIA X L OVINERTH « BTIZ 381 D 4a7K
FEOYBRRERARD BN D, FOHICiE, 2 A MO T, WEREMOBEA, a32=
74ﬁ%®ﬁﬁm@%¥ JE A EE@W% FEOET=HX ) TR EEKD Z NN
Thb, TOROIITIE, /IR - BTHEAK - fAA L (STWSSA) D%z, BEIBREZ BT 52 &%
AEHIC, BUEER S CWD/NERH - BITHaK - 7y =7 ha'=42 U 7 « JHli LkELS &
1, FEIMARH R 5,

(2-3) HEFERAEE
Y7 EE MR B RE T DA R, S, Wl eSO TEIL I ENRkOEND, £
@tbﬁﬁ\EE@@%\Eﬁﬁﬁ\MA%i@%ﬁ%mﬁiﬁﬁ(WM$m(D ek,

TR MERFE BRI T . DKHIED | %ﬁkﬁ%%f%é OFEC, HFEICE T 2 AT =Y DOt
BRI (FTT74 « Fx—r) OFFEDOEHIC, REEEE L OBEELZN S,

@4)ﬁé$¥
. FEEAER 7RI BAEEIEA KR E L TEIEMIZZ2 > TV A RE TR, 23 =
T{E%ﬁ” f—% /LY =5 —3 3 (Community-Led Total Sanitation: CLTS) I kA7 1
—FEHEE L, A KA b KEMEREROEFEIRZ KD LER D DH, —J7, BME. &
i) . m%m IR DEEFEICHONTIE, LIRB XU R KOEGI LB EEY A 7 V&
LT D 72DIT, %%Eﬁi@ ESIBAZE . (RHIsR L, WIERBEINBERA Y | FERIC) L T4
ﬁﬁ\%%%@%@%?6:kf%iﬁﬁ@ﬁi%i@%ﬁ%ﬁﬁﬁiéiéﬁ%ﬁﬁ%%%ﬁ
5,

B W

Eil
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FAY= V) TH
EERERE PR AT R E T =7 b

7.2 HEWE - HEKEE

7.2.1  BEEAF—ADHIR

INHIREIEA % — L OJEH] - AERFE LI FECE Pt (RBDA) SOMBUN RS EETH D, HEEA F—
LDZ < OFERE - PRI TIX, Ao THBIIMEEC T 2 L & U, KEHEE) I3RS - 21
b - MEERL - HERDN L DAL, SBE LIRS H D, A X — 2 OFRIBLUTOEY TH 5,

Pk BE# /24 (RBDA)

RBDAVIERE St 5% O HEFFE BRRE ) /K E BLO H AT N MR D T, A F— 2 2 FEAICHER L T
WS ZERREEL oo TWND, Fo, TEOHKINHEMA X — LD EGES) L MEFFEHOIK T %2
HimHLTW5,

FHE G O AR KB E R T BE S THEPTH LI, O TEAZO THEOERIX
D TV, FERE IR 2358 T LI X ClE— 8 CHEREE N BIT L TV A8, RO
FEPEA X — DO EES EHEFFEHEOBR T2 720 LT Y, BHE A & o lc iR c& 7
VYRBLIZ S B,

PETERER

) EFEE D A X — LNITHERHE PR S PRI 22l L IR D R 7 7 g e, L, £
< DAHEAXT—DIIR o TH2EALTEBY ., N7 oMb, WE, B, &OREE NG
Lo TnD, KEITHESLEML, MEOBSESCHD D AE L TV HIRGITH 5,

Bakalori FEIFS 31T BEIC EHEEE TS 23, 000ha F CREIEMI R DA HE I T L=, T 4 —
BAREECAT Y 7 T —HFR TR OMFFEBRNRE L 2 olofed, A7V 7 T —HEM
Hi1[X 15, 000ha CTIIFEREIXITHIL TR & T, H A FEREHI X 8000ha CHEME R E N FHE ST\ 5,
) 72 KB oy

FRRRK IS 20 B SRS~ DR BB ITEE . T v 77— FROFERX AL — 27— F ORI &
BARZME S THTOND D, KMENEN S ORLEEMENZ LD B Z, £ L THKKEY A
T ADEBEOKMEFITHENONEEFETH D, £7o. ATV 7 T TIIRBRDB VAT L%
BIET DRESICRIT TV D,

AFFHE (WUAs) L EER

FIVCHEE R F— AWNICKFFRE DB I N TWA R, B o -EENIIT - TV vy, BEITK
BHEICHERFE BN G TN DOIRE LEZTRBY ., AX— L0MREHIEENICEE LIBFET 2 Eilk
DI,

Cost—Recovery

F & EDFEEA ¥ — LTI 50TV DRI 500~3000 71 Z /ha- > — X ThHhVH ., %
ORHE B AKBEHE 2 A MZHRTOHRVIKETH D, ORI Y 7l s € A+ e K HAG - —
EADFREE - TEY, BRPKEHEEZHL WS RWEIR &> T 5,

T PR, & B PR AR

A — ATIER B U CHERE AR & 2 RS EC Ol S T D, TEEE AR T 512K TR D 5 7K
I BT B0 R e TERIETH D, 1FEAEDRFIRIBENRIIEA SN L DT, A
TNN—=YERETEX VRN TH D, NTF7X— a AU REDITE A E D REEREMITHE
BEHRN TS TRVWEDERN SN TR, ZXF—ATIIA LT T 2D AEBNITE A CEE S
AT, RBDAsDAEHFT O AB BIKFATH D, A= T ENITEEITH D2, Z Oeski
BRIFEINTWRWVIRIICS 5,

OB

N TET A T R R RS LT U TR D L 9 I S5,
KRIFAETREE A=500ha
HR R 50ha <A< 500ha
FINFRARRE T A<50ha

SHE RS I ORI R A R HEEM A X — NI T RIORT LB Y Th 5, Bakalori JHEEA X
— LSO A X OFEITBAES TEPTHLIN, PTEREOZD THEITERLTWDS,

Eil

BRI
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A E KGR PR 5 A

FTA ) THE

FHERET n Y =7 b

= 7-17 REW 2B FRFFEFER R F— A

N NFIR =53 BT S
A, " | cmmp | AR | TRRRERT (o) | aEpeskl
f - S 5| i (ha)
. G} B i 5
Jibiya Katsina Goda SRRBDA Dam 3, 500 3, 000 3, 000
Zobe Katsina Karaduwa SRRBDA Dam 8, 200 60 0
Bakolori Zamfara Sokoto SRRBDA Dam 23, 000 23, 000 8, 000
Middle Rima .
Sokoto Rima SRRBDA Dam 5, 000 1, 188 1, 188
Valley
Sabke Katsina SRRBDA Dam 1, 200 540 0
Hil: JICAZV e =7 hF— L4
B R MU OB FEILI TRO LB Th D,
# 1-18 BRAMABEERA *—2 (HA-1) (1/2)
s
o— =
. £18| 2 . | &<
Zl2|£| 5|5 & Project Name State 58 25 River SHA Agency
S| £|& § 3=
@
1 1 1 Jibiya Katsina 7.26175 13.07776 | Goda 1060861 i2 SRRBDA
2 2 1 E Zobe Katsina 7.45318 12.34264 | Karaduwa 1060881 SRRBDA
3 3 1 Bakolori Zamfara 6.06297 12.59716 | Sokoto 106091 SRRBDA
4 4 1 o E Middle Rima Valley Sokoto 5.86027 | 13.51345 | Rima 106083 SRRBDA
5 5 1 E Swashi Valley Niger 4.29965 10.39572 | Swashi 101 LNRBDA
6 6 1 o Sabke Katsina 8.15723 13.06457 106082 _i2 SRRBDA
Sub-total
7 7 1 Ajiwa Katsina 7.75159 12.96556 106082_i2 MANR
8 8 1 R E Wurno Sokoto 5.45506 13.30017 | Rima 106081 i MANR
9 9 1 Wara Kebbi 4.62645 | 10.23562 | Kainji Lake 101 MANR
10 10 1 R E Kware Sokoto 5.29017 13.20146 | Rima 106081 i MANR
1 11 1 R Kalmalo Sokoto 5.24706 | 13.70759 | kalmalo 106081 i MANR
12 12 1 R Gafara Niger 4.46507 10.58322 | Kainji Lake 101 MANR
Sub-total
Total
Hill . JICA 7a =7 FF—L
R 1-19 BBLARIRHBBERA X — 2 (HA-1)  (2/2)
. Irrigation
" Irrigation Area S AT £
< (ha) 3
S (ha o
= e
. Name = SIS
; Project 8 S g~ B < S<
=z o o ° [ X
S > 5 of £ £8¢ 2 o S Remarks Source S o
NElDD 3 Source f,: 2 % t; E & g 2 ?§
3 2 Ssa5 | 29 2 3 =
- [l > > s [l
S § | <25 | 28 2 £ 5
s = e $ | E 2
1 1 | Jibiya Dam Jibiya 3,500 2,300 3,000 3,000 | 86 ROPISIN, 2,300
Faithline
2 2 Zobe Dam Zobe 8,200 2,000 60 0 0 | Under Construction | UNRF, 2020M/S 2,000
3 3 Bakolori Dam Bakolori | 23,000 23,000 | 23,000 8,000 | 35 2020M/s, 23,000
ROPISIN
4 4 Middle Rima Dam Goronyo 5,000 5,000 1,188 1,188 24 ROPISIN, DID 5,000
Valley o e e e
5 5 Swashi Valley Dam Kubil & 2,900 2,900 200 200 7 | Rice, vegetable, ROPISIN 2,900
Swashi maize
6 6 Sabke Dam Sabke 1,200 130 540 0 0 | Under construction UNRF, DID, 130
Sub-total 43,800 35,330 | 27,988 | 12,388 28 35,330
7 7 | Ajiwa Dam Ajiwa 1,900 0 500 500 | 26 | Vegetable, maize 2020M/s, 95M/S 0
8 8 Wurno Dam RimaR. 1,500 1,500 700 600 40 2020M/S, 1,500
Faithline
9 9 Wara Dam Kainji 2,000 2,000 200 200 10 | Rice, wheat 2020M/S, 95M/S 200
10 | 10 | Kware RimaR. 800 800 300 120 15 2020M/S, 95M/S 800
11 | 11 | Kalmalo Pump | Natural 800 800 400 230 | 29 2020M/S, 95M/S 800
Lake
12 | 12 | Gafara Dam Kainji 500 500 150 150 | 30 2020M/S, 95M/S 500
Sub-total Jibiya 7,500 5,600 2,250 1,800 | 24 3,800
Total 51,300 40,930 | 30,238 | 14,188 | 28 39,130
Hih . JICA Ve =2 FF—2A4
BT HETE
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FAT =Y THE
REKEREBEHEIEAFHERE 27 b

& 7-20 BIDLARH/NIEREREA X — 2 (HA-1)  (1/2)
5
2|5 |8 g 8
z S | < | g | | 2 f £% | 3E :
5 S I ? 3 § Project Name State 5 & £ 3 River SHA Agency
O | §| i i =
4
1001 1 1 Rijau Niger Butulu 102 SRRBDA
1002 | 2 1 Nasko Niger Shodogulbi 102 SRRBDA
1003 3 1 Dongongari Niger Kainji Lake 101 SRRBDA
1004 4 1 o E Zauro Polder Kebbi 12°35’ 4°21° | Sokoto 10605 SRRBDA
1005 5 1 o Shagari Sokoto 10606 SRRBDA
Sub-total
1006 6 1 Makere Katsina | 12°34’ 6°4’ | Karaduwa 1060881 MANR
1007 |7 |1 Gagere Katsina Gagere 106089 MANR
1008 missing
1009 | 8 1 Illo Illogour 70 MANR
1010 9 1 R E | Argungu/ Tabarau 10605 MANR
1011 | 10 1 R Kwakwazo Sokoto 10606 MANR
1012 | 11 1 Deberam Katsina 106082 _i2 MANR
1013 | 12 1 Mashigi Katsina 106082 _i2 MANR
1014 | 13 1 Mairuwa Katsina Mairuwa lake 1106093 MANR
1015 | 14 1 Mangwal Katsina 106082_i2 MANR
1016 | 15 1 Raddewa Katsina 1060863 MANR
1017 | 16 1 Goronyo Sokoto Rima 106083 MANR
Sub-total
Total
Hh . JICA Ve ¥ =2 FF—2A4
K721 BLLAK PN R ¥ —24 (HA-1)  (2/2)
Irrigation Service Irrigation Service «
Area (ha) Area (ha) o
[+ < —
= S &
. . £ Name « - = 2
z E T\;gjne]gt (? e of E cB g S Remarks Source _§§
< Source ) 30 = > £8
@ 1) o ‘D o
= = 5 % s < ofc
I @8 5 2 2
= ) £ T
1001 1 Rijau Dam 100 100 100 100 95M/S 100
1002 2 Nasko Dam 200 200 200 100 | rice, vegetable, 2020M/S, 95M/S 200
maize
1003 3 Dongongari Pump | Kainji 320 320 320 100 | rice, vegetable, 2020M/S, 95M/S 320
maize
1004 4 Zauro Polder Dam Sokoto R. 100 100 100 100 ROPISIN, UNRF 100
1005 5 Shagari Dam 220 220 0 0 | Under construction UNRF, DID 220
Sub-total 940 940 720 77 940
1006 6 Makere Pump | Karaduwa 300 100 100 33 | wheat 2020M/s, 95M/S 100
R.
1007 7 Gagere Weir 100 0 0 0 2020M/S, 95M/S 0
1008 8 missing
1009 9 lllo Dam 120 0 0 0 2020M/S, 95M/S 0
1010 | 10 | Argungu/ Sokoto R. 100 100 0 0 2020M/S 100
Tabarau
1011 | 11 | Kwakwazo 250 250 0 0 2020M/S 250
1012 | 12 | Deberam Dam 240 240 240 100 | wheat, vegetable, 2020M/S-Annex4 240
maize
1013 | 13 | Mashigi Dam 150 35 35 23 | wheat, maize 2020M/S-Annex4 35
1014 14 Mairuwa Pump 100 76 76 76 | wheat, vegetable, 2020M/S-Annex4 76
maize
1015 15 Mangwal Dam 100 0 0 0 | wheat, maize 2020M/S-Annex4 0
1016 | 16 | Raddewa Dam 100 50 50 50 | wheat, vegetable, 2020M/S-Annex4 50
maize
1017 | 17 | Goronyo Pump | RimaR. 120 120 120 100 | wheat 2020M/S-Annex4 120
Sub-total 1,680 971 621 37 971
Total 2,620 1,911 1,341 51 1,911
Sources:
95M/S:  The Study on The National Water Resources Master Plan (NWRMP), JICA, March 1995
ROPISIN:  Review of The Public Irrigation Sector In Nigeria (ROPISIN), ENPLAN DROUP, November 2004
Faithline:  Inventory of Water Infrastructure Projects in Nigeria and Water Audit for Niger central Hydrological Basin
(Hydorological Area I1), FAITHLINE LIMITED, November 2010
DID: HANDOVERNOTE May 2011, Department of Irrigation and Drainage, FMWR
2020M/S:  Masterplan for Irrigation and Dam Development for 2009-2020, FMAWR
UNFR:  Utilization of Natural Resources Fund for Water Resources and Agricultural Development A joint presentation
to the National Economic Council, FMWR/ FMARD
Inventory :  Inventry Survey and response from RBDA in this time Master Plan study

Note: Evaluated by JICA Project Team with 1/5 Safety Level of Water Supply under the Assumed Cropping Pattern as well
as Water Use Condition in Other Purpose such as Municipal Water Supply in 2030
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7.2.2

R 7 2 —ORSIE, EFESOKDE 7 X — DR E, K& -

EATTE - BFETE - FERAF— L4
(1) EFRI7&t

KT - HB - A 078 & oo Hieg

Frrh, BEFPER KO R OFEER % — LA OBRZ B £ X TRIET 5,
(2) BAZEIT&t

HEWEE 7 2 — OB EHIRDEY ThH D, 7272, BHZI

IESE TG U TREERIC

BUE SN DN A  — A O FH5E T

KEWEE DFEE T D HEE O R WA X — LD U B Y KO LR D S i
BB 0D 3 ORI A % — A 0 KB INER 38

BETE S B DA ZNE F & AL A % — A DR

AT LT S D B A
M7 2 & — LEEE

(8) AFEMFEDHH

REKEF~ A X —7F 2 2013 OBHFEEFHE

AT A, W, EFEEHIEIC BV TIL, A= =2—No. 2. 1 LTV 2. 3 1HE%Y Lgvy,

BRARH O FE

IZBW T, B R O O A SE 2R D L 5

£ 7-22 NLEBMEEODHE

No. FHEDLF i
. BETYEE 3 (Existing REKEFE~ A X —FF 2 2013 LLEICAFAE U 7= BEE 2T
: Irrigation Scheme) 5],
11 Bfiks 792 (Completion BEIZ @355 - MEWEREY DN 234 T » ik L7 F3E T,
: with No Extension Scheme) % OPLAEFE A 72 FEE,
13 el P F2  (Ongoing BEEI TR OFEET, HHEEDOEMENK T LTV DA,
: Scheme) A% OPrEE (B - R OE) O b FE,
L3 HRPLE T EF¥# (Extension | REFOHRETH I, 5%FTOIETE (HE - #
: Scheme) Lt 5% D 24 0)2%6%%
7 FHIEES3E (New Irrigation | REKEPR~ A X —7"7 2 2013 \ZH 72T 2 BV E
) Scheme) TR ],

WA HEE ¥ (Supplementary | EHEIRIERMIE CTldsd 84+
2.1 Irrigation Scheme) .%g{f&?ﬁ%%@@@)ﬁm RO T O FH, KER

B ENTZ HA-5 & HA-T IZ[RET 5,

5 9 XL M (Dam éﬁmﬁﬁvx&~7ﬁyam3m%tmm2QMKﬁ
: Irrigation Scheme) I & FEMER OB 21T 0 T,

WMEBIEEZE (Integrated HE S U T i 8t
2.3 Development Scheme) ZHBZ LT EINTZKE BN ZIGH U CHEM % 30

T HHRAHFE,

i - JICA 7=/ R F—A

7.2.3

BAZE T HE

(1) B TEZE (Completion with No Extension Scheme)

BEAFARITEE A 3 — 2 28 HIIX D 9 5 | BEIC 145 - BERERE 2% OB 2348 T L I Ik L% T,
Ltk OPLIRFHHE N 72 NWFEEFX 15 X TH D, RE L7 a2y B FRZ— 2T 1/5 Fi8K & R
L LTHEEA % — LD ORFART v & MBS TR Z S L, S ORT > v v L
1, AKIRZ RO FARERZ B L, ZOBKEZEMAK~FIATL L1, ZOfE,
BRI BRAE S AU 7= B 5 27 14 24, 941ha (56 U CREAMGIRIRS 24, 441ha & 720 | HEREO K TR &0t
LCERKRT VXY ARRETIEIAF—LRH 5,

&
\]
-
&
\]
1
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F7-23 BEKTEE

A ¥ —AE el A ks (ha) St EE E S (ha) i
HA L M i L M Ei L M Gl HE
(ha)

1 3 12 | 15 23, 700 1,241 | 24,941 | 26,900 1,950 | 28,850 | 24,441

7#) L: Large Scale Scheme, M: Medium and Small Scale Scheme
CRHERGE, BRE L7 m oy B S8 F =T /5 AR T O BHERTRERERI O Z L TH A8, Z 2T,
A B HERRHEA R O C, SRR ERE L Ak L.

Hii: JICA Vv =7 hF—»A

(2) EfEFEMPEZE (Ongoing Scheme)

HIAE, #IKETRA (FMWR) MAEHEFH OLNEAFT— LI 6 IKTHD . 2 HDAX— A
HHNIZ T T RETH D, BHART v v M ES M mEEN FHEEE RS L v /NS e b
FEEAR X — T 3 HIXTH B,

F 7-24 EEEHPEE

y A 5 S~ F EE Bl

fo | ) o A l B (ha) | B (h) | R (ha)
1 1 L Jibiya Katsina 3, 000 3, 500 2,300
2 1 L Zobe Katsina 60 8, 200 2,000
3 1 L Middle Rima Valley Sokoto 1, 188 5, 000 5, 000
4 1 L Sabke Katsina 540 1, 200 130
5 1 M Zauro Polder Kebbi 100 100 (100)
6 1 M Shagari Sokoto 220 220 (220)

it 5, 108 18, 220 9, 750

1) L: Large Scale Scheme, M: Medium and Small Scale Scheme
CFHmmAE L X, RE L my B IR E — T /SRR TOEMERRE 2 mED Z & Th B,
* R AEAR O O fEI%, FEMZRALE ORFE DS HE L WO/ NI 2 — AT OV TEBIA F— L T EDKNT R
P S LT b O FMWR O BB ISR WRE Th 5 LT SN2 b D TH 5,
*1) F#LZ A (No. 2043 Lade Dam) DEEFKITL Y| 1,200 ha £ CTHEMATEE & 72 5,
Hil: JICA 7uey =7 hF—A
HZEFE: 1) FMWR P& 2) Utilization of Natural Resources Fund for Water Resources and Agricultural
Development, FMWR, FMARD

(3) BE(EILIETFEFZ (Extension Scheme)

[Proposed Master Plan for Irrigation and Dam Development for 2009- 2020, FMAWR] (Z X

IE. VANV DOHLERNRETHREMAFT— 2L 3 X, U B Y EBELEE SR LT 5 A% —
LMEIHIXTH D, RIKRT v VFHEIZ LHUE, VN OHREMGEETHIEEALEDA
F—ATIIKRICEERAKEEZALTND Z &b, FHEVEM RS X CRAIGILEZIT 5 Z &1Ew]
RETH D, 2030 FRIIANT CHEREREHLZIER T 272 012iE, SHIKDOAXF—L2% U B DL
PR R RS £ CRARILIR T D 2 L A HERE T 5,

— 7. BETFHEEA X — LA OPICIFBEFE S 2 OKENEFIC LM LT, FHEEMEE E CEHT 5
ZEEMELIELDOLHD, ZID DA — A TITH 2R X DEFRE ML LW d, &
HH B D W RECTH D, - T, BEFEX 2O R OBLEI G, #7212 Swashi Valley
FEWEA X — D CIXRTHEFEREE A £ CRAIBIEIET D 2 L 2 HERE 35,

&
\]
-
&
\]
1
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#1726 EBILRETFTESFE

y B f B A | FERERE FFA

e il I M voor | GiRihe) | @) | e (he)
1 1 L Kalmalo Sokoto R E 400 800 800
2 1 L | Gafara Niger R E 150 500 500
3 1 L | Wurno Sokoto R E 700 1, 500 1, 500
4 1 L | Kware Sokoto R E 300 800 800
5 1 L | Swashi Valley *1) | Niger E 200 2,900 2,900
6 1 M Kwakwazo Sokoto E 250 250 (250)
7 1 M | Argungu/ Tabarau | Kebbi R E 100 100 (100)

Gl 2, 100 6, 850 6, 850

7¥) L: Large Scale Scheme, M: Medium and Small Scale Scheme

R: Rehabilitation, B¥REZME T L7 Misk 2 Ea U OMERE £ TIEE T 5.

E: Expansion, #tEEMEHEIFEE CTHiaR & 3R T 2.
cPHMEERE S E, RE L7 ey B I NE — T /5 FBKTHOHHMEM R mED Z & Th 5,
- FHmEAEM O O L, FRMRAE ORFE D EE L WA/ N R ¥ — MO TR F— L T E DOKRAT R
FEAM S0 L TR O FMWR O FHEMEFLE ICHR WRE TH 2 L HT SN2 b D TH D,

x1) BEAEA 2 (No. 12 Swashi Dam) OFEAIC L V. 2,900 ha F CHEMERIRE L 72 5,
HH#L:JICA Ve o= N F—A
HEZERF © 1)Baseline studies for National Water Resources Draft Final Report, ENPLAN, 2009

2) MASTERPLAN FOR IRRIGATION AND DAM DEVELOPMENT FOR 2009- 2020, FMAWR

(4) FLr#HEMEZE (Dam Irrigation Scheme)

() EOEZFTIRKIEFEL TS, LALARNS, EROBEEED DI, 1B IR
ERHOZMNHBEICERE TE, BANNESREEREZFED, RESCKEESOFELENTE D
TE L OREER R AR CTH 5, FIAOFE A — L OBRGE L, JFHI & U CREMI BT
AR — L 2SS TCEHEBET 5, 22 TIEM/P1995 TEHE SN Z LABER T ICIRRT 5 4
LEKFEE L, Z L0 TFHEIC ClEREZ ATRE L T DM A X — LB 23l 5, PSS
LONEEE, BFENE, FHE Y A TIROEMEEO G, 2 58035, FRCHEFEMAT—AL LD
FEAERRE, FRBEOVLEMOFELZEZE L CRET S, sHESHIICS O TR S 2 &
2 BRI A MX 1 & ch D,

F7-26 X LHY EERMEE

: : BHKE | BAEE ALY
No. HA SHA My LB AN - e
o dl SrES | T4 MO | FEMEHEEERE (ha)
1 1 103 Kebbi 2009 Kasanu 18 1, 500

e JICA Fr Y= FF— L

(5) VLIGBI G EERE

bR DB A HORERE 326 O R i AR K OV BLAROTEIE S SE ORI AL TR OB Y TH 5,
K 7-27  FUEBIGEERIEA (2030 )

HA-1
BEAE 41, 041
11 B fiifs 795 24, 441
1. 2 B Fhe F F2E 9, 750
1. 3 BN PLoR T & FE 6, 850
LB S 1, 500
2. 1 fliAGHENE R 2 0
2.2 X LNEND REEE 1, 500
2. 3O BHR FE 0
) 42, 541

(6) SEHE LRI U7 FHE R i
59 BRSNS Ut A ORI TR OEY ThH 5,

&
\]
-
&
\]
1
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FTAT=VTH

EEKERE B EAFTERE e =7 b
£ 7-28 HARIEEIREREE AR
4511 (2020) 4 (2025) £ (2030)
BEFERERE 2 35, 135 39, 041 41, 041
1.1 B T 24, 441 24, 441 24, 441
1. 2 B Fhi b 33 7,844 9, 750 9, 750
1. 3 B T EH¥E 2,85 4, 850 6, 850
s ¥ 0 0 1, 500
2. 1 fFATHEE R 0 0 0
2.2 X LB N EE 0 0 1, 500
2. 3 AP F 3 0 0 0
7t 35, 135 39, 041 42, 541
W - JICA Ve =2 FF—»h
Niger North (HA-1)
H : JICA 7y =2 hF—A
X 7-6 FEREEE (HA-1)
ETim HBTE
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7.3 FOMY T X —DFEE
7.3.1 KIORE

KRAFEEITEELTEROTRLF—EERE LTHEINT S L AT, fixfhs ARy 71T
O HABBRITRBUER T T o MRS L 72 D KB 7R L LiE-> TEANELS TH D,
L L, ZOKMEH DREDEE L IEDIG SN RWGEITE A RANIERENED &L s
—ANLNWEOEBENMLETH D, Eio, KEFTHKEZEFMHATLEWIHE L, FIREDHRA
(ZEDWMIENSHET DB H Y, WERA LT T RAETI ZEHBEETH D,

KIELDIKIJFEEF DORERITBREL A, LRI A DWBEBNRRENT &, TN T ORELHE
RTEDF LN Z LN EbH Y, BHEMTITAERET 24 L% A MW THIKIEESE
BIC K DK EFNEHET DI ENHAEN LB XD,

Filo. EHEDEFE L TWDKRADOIEE S LT K DBHFICHON T, B 2 TBOK XM OIFED A
T2l L, MRREZ AT 2 2 L 284548, WIREZEHT 535 L L CEY) i
BAMKRAIIAT O Z LN EETH D,

(1) AOBERGEE (¥ LOWBRE) OFHE

AE O L VI NTF-F X LA MLEOTRE OE AEmt . KA TOREEHED
MEEZEH LT, TOREEZHWNTEEZDOKIIBERT v X /LOENIZ OV THENE TR %
1To72, TORERIIUTOLEEY THD,

EHREEE ) &
HA
(MW h) = HAL
HA-1 69, 722 .o
HA-2 383, 971 s
HA-3 537, 402
HA-4 69, 929 " HA4
HA-5 26, 900 " HAS
HA-6 60, 359 FHAG
HA-7 39, 934 W HA7
HA-8 0 W HA8
At 1,188, 217

HEL : JICA 7y =7 hF—2A

X 7-7 HAEBOFEHREENE BEE)

FRAF BN R E WV OITHIEZH), WRIAICEEN TS HA-2 L HA-8 D= U 7 Tdh 5, CMP DEFHExf
GCTHD HA1 TN EL | FEMTEE LERER D EZMETE 2V, LoL, SRIOLEKE
B~ AH—7F 22013 TREL TWVAH X AMIFIITKBEEORENELL DL H L0, TDX
LADEME RET 2 & THRNIRKIIBEEITZDAREERD D,

LU, [9) EHoZ LEHERNS AT, KAOFEEFZER L TORROREMNT O 2 &3
LWZ ERTRRIND, SRITEFRA T F U A& FE T 5 PR E NBERHZHEE L T
ZLLEETHD,

(2) BEEZKAREBRME OB

X EARDOKNIBEEITZOHINPRENZEDFETHD—FH, FLOEBHR I A MREL, F20
JNERREAG- X D BRRENEVWIREA LS D, £ 2 TBIEER SN TWDOBMEHEZ Ti®RIC
L 2HEBICEREBE N AKNBEEFTH D, KEZDO SO THIUINRNIBREE OCRZE b e/ NI
25T ENRARETH D,
AARICBITAIEEAEZOEREBEHROFIILLTO LB Y THY . HEIT3n D mEETHD, trH
IREGIZE AN DT D FKIBICREBE SN KETHY . KHEDOEEAF—LOPIZZD
XD BT OB AFIET D ATREMEN D D,

&
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-
&
\]
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aEIA G KIS

Hhvk 2= 5. 45m
BRMEHKE  15.00m%/s
R 630kW

FEMREEIIE 4, 011MWh

FHRINE 7 FIK EHISEBX A — L= 10
http://www. shichika. or. jp/work/plant. html

X 7-8 HARIZBIT HIEHEZEDREERT DEH]
FEIOR U REINIE N E NV DR KEFAKENKRE LS RoTEBY ., MENEERMEHTT
RWERRAL LRV, £, MENZWET COME T & 725720, RkEE 0 72 e TN Ly & A
HZ WO RRE N LETH 5,

ZOE S RE TR TS ERLotr FKEO X 9 ITHsoK oS T L e TREFTEZRET S &
X, KRB0 AR~ 80 DARETH LT DIEFICEHNTH D, Z D7), HEPAF—LOKE
BlEo > b, REMKENRE WEFTIEBIICEAZRT T2 2 EREE L, EEEDKT
FEFT T HIVTHIZAI 2R G356 IR & 2 B e . BREFREEITIIZ <AET 2 & lbh
2o

(3) FABRIE LD HEM:

KRAFEEFHMOEBIZB W TR OEELRDONRETH 5, WINSKEEEIUKT S Z L2k
BWIH, WINETRNDERZ EO X D ICUBET 20PN EDO THETH L, ZDHIHbFLNAT
BHIVTBUK A 2KE D DIRWEFTIZH D Z &L RL WV, ABREEDSEITEUK A2 IIKAL & 131E
A% TH L0, Kiliziitih T< 2BIFDKEATA LT < BEOA L 720 290,

Z D7D F IR LAY/ N S UK B 2 X R I3 8y MICKBEORREEITH Z &N
LFELY, ZORENM TIZ X0 EEOREH BN LEORE /7 E 2l L BT, AKEA
DL ZENEETH D,

7.3.2 bk - HEEARIKE X OWEEKE

(1) Ykt r #—IZBET 5 HA-1 ORFEA

HA-1 12330F 2 BB )11, Niger JIIDOF)ITH S Rima JIl &, Rima JIIDOZJITEH % Sokoto JII T
HD, HA-1 OHEITFE ARICB O TRRIZEBY TH DA, BN OHEREE TR S IR DA
VEEEJR O % | Rima JIISFER, MEITZ 2 LARROH F LTS, X 7-9 1%, HA-1 372+ Hf)
HAzERLTWVWD,

Rima JI|® _EFEICIX Goronyo Z A, Sokoto JI[1Z 1% Bakolori & A3 5, EFEIFFIZIL flood control
EWVWIOIARROHM B EENTWEX ATH LA, BEEH BBV THUKIRENIZRIC e S Twn
2V, ZHHDF MIEW T, KRR X AO T K TR W OEE PR KT 2551,

K LDOFRAIRK & N HiEam i ERL & TWD, Goronyo # AZIUNT 2010 4F 8 H DIH/KIEFIC
PR —EIREE L, THA~OMEN—FRRIZEN L, EEROBAKELZ L6 L, Z0O#
FEWEIZOWTIE, FHARBEKRER~ A Z—7"F 2013 5 8 BIZFLIR L7z,
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003°30 [ 004°30° CO5'T A 0060° 008"30 a7t 007430 el 00830

-
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R -1 #aKBIFEFEY R b

SINT  Code M [E g3 KR YY) HHEHER (R85E) LGA ESiEas S iR 1% 1£(2010-30) | i %& ££(2010-30) HEAT— | il t#ﬁx_ l’i”
2010 2030 A% S FIRT— — *
(m3/f) (m3/ 1) (m3/f) (m3/1) (m3/f1) |_14 [15]16]17 | 18 [19T20]21] zz | 23 242526272829 30
- | WS20-1 | Katsina Katsina/Ajiwa Water Supply Scheme ilitation Project State Water Board 50,000 18,300 18,300] - 3 of motorized pump(s), ! ., aCCessories, repair of and pipes, etc TNo more availability of surface water developme
1] Ws-20-2 Katsina Sabke Regional Water Supply Scheme ilitation Project State Water Board Daura 7,000 3,16—3| 5,600 2,437 2,437] of motorized pump(s), ies, repair of and pipes, etc | | H
2| WS203 | Katsina . Dutsin-Ma Water Supply Scheme Renabilitation Project State Water Board Dutsin-Ma 3,380 1527| 2,704 1177 1177 'of motorized pump(s), Tepair of and pipes, etc | | #
3] WS20-4 | Katsina i - I Zobe Regional Water Supply Scheme tation Project State Water Board Dutsin-Ma 80,000] 36,149 64,000 27,851 27,851 of motorized pump(s), Tepair of and pipes, etc o | | #
4| Ws-20-5 Katsina i i Funtua/M airua Water Supply Scheme / Old Rehabilitation Project State Water Board Funtua 51@‘ 2,2@‘ 4,000 1,741 1,741 of motorized pump(s), accessories, repair of and pipes, etc | uh | H
5] WS-20-6 Katsina 7 7 Funtua/Mairua Water Supply Scheme / New Rehabilitation Project State Water Board Funtua 13,500 6,100| 10,800] 4,700 4,700 of motorized pump(s), gel repair of and pipes, etc | # | #E
6] WS20-7 | Katsina i 7 Jibia Water Supply Scheme ilitation Project State Water Board Jibia 6,000 2,7&' 4,800 2,089) 2,089 of motorized pump(s), Tepair of and pipes, etc o | | #
7] WSs-20-8 Katsina | AT - AN it i Water Supply Scheme Rehabilitation Project State Water Board alumfashi 4,500 2,033 3,600 1,567 1,567 of motorized pump(s), ies, repair of and pipes, etc o EZA
8[ Ws-20-9 Katsina g Hih - AR U all-Town Water Supply Schemes Rehabilitation Project State Water Board & STWSSA - 38,549 38,549 of motorized pump(s), accessories, repair of structur and pipes, etc A A A A A A A A A A A A A A
o[ WS20-10 | Katsina | k| Hi b Rural Water Supply Facilities ilitation Project (Point-Source, State RUWASSA = 7,082 7,082 of handpump, rizer pipes, accessories, repair of platform, etc | | wE | o | #E | #E | 6% | BE | oE | #E | oE | aE | BE | BE | BE | B
10[ WS-20-11 | Katsina fTe Ho TR Rural Water Supply Facilities Rehabilitation Project (Mini/Point-Source, M otorized Pumps) State RUWASSA - 10,058 10,05_4 of motorized pump(s), a ries, repair of and pipes, etc S A A A A A A A A AR
11 WS-20-12 Katsina BT ﬁ{;m‘ J Nt Zobe Regional Water Supply Project State Water Board Dutsin-Ma 27‘503| ZZ‘W 22,000 27,500| Intake, water treatment works, pumping main, reservoirs and/or overhead tanks, networks and public taps, etc el s | s | s | #
12| WS20-13 | Katsina | i | 4 (M, U all-Town Water Supply Projects ‘State Water Board & STWSSA B 377,972 472,465| Boreholes, motorized pumps, rizer pipes and ies, generators, pumping main, reservoirs and/or overhead tanks, distribution networks and public taps, etc | | | W | R | w | R | B | 6 | B0 | 9 | B0 | 9 | B8 | R | #H
13[ WS-20-14 | Katsina L Rural Water Supply Projects (Point- , H umps) State RUWASSA - 34,624 43,280|Boreholes, rizer pipes and ies, etc x|t | w | | e | we | an | aa | ae | a | en | an | e [ e | |
14 Ws-20-15 Katsina B i Rural Water Supply Projects (M ini/Point-Source, M otorized Pumps) State RUWASSA - 51,936 0| Boreholes, motorized pumps, rizer pipes, accessories, generator, overhead tanks, pipes and public taps, etc A A A A A A A A A A A A A A
[ 15] WS21-1 | Kebbi | i "Argungu Water Supply Scheme Rehabilitation Project State Water Board Argungu 8,000 3,615 6,400 2,785 of motorized pump(s), es, repair of and pipes, etc o | | #
16[ WS-21-2 Kebbi e Birnin-Kebbi/Duku Water Supply Scheme il Project State Water Board Birnin Kebbi 61,000 27,564 48,@' 21,236 of motorized pump(s) accessories, repair of and pipes, etc il EZA K
17| WS21-3 | Kebbi | il Yauri/Yelwa Water Supply Scheme Rehabilitation Project State Water Board Yauri 12,600] 5,604 10,080 A&%{ ‘of motorized pump(s), Tepair of and pipes, etc o | | #
18] WS-21-4 | Kebbi | % Zuru Water Supply Scheme Rehabilitation Project State Water Board Zuru 6,200 2,802 4,960 2,158 ‘of motorized pump(s), s, repair of and pipes, etc HEAE
19[ WS-21-5 Kebbi fTe Biti - Urban/Small-Town Water Supply Schemes Rehabilitation Project State Water Board - 64‘06_?‘ of motorized pump(s), accessories, repair of and pipes, etc SR A A A A A A A A A A AR
20| WS21-6 | Kebbi | okls | HiJikiik Rural Water Supply Facilities Rehabilitation Project (Point s) State RUWASSA - 7,495 ‘of handpump, rizer pipes, Tepair of platform, etc o || | | | | | | | | | | e | e | | e
21| WS-21-7 | Kebbi 4 AT Rural Water Supply Facilities ilitation Project (M ini/Point- Scuvce Motorized Pumps) State RUWASSA - 14,708 14,708|Rej of motorized pump(s), fes, repair of and pipes, etc o | | wE | wE | wE | wE | #E | #E | oE | #E | #E | #E | 6E | BE | #E | #R
- | ws-21-8 Kebbi i - i k Mahmawater Supply Project State Water Board Fakai 1,000] 800 800 1,000] Intake, water treatment works, pumping main, reservoirs and/or overhead tanks, distribution networks and public taps, etc Comp lete
WS-21-9 Kebbi iti - R -Town Water Supply ijecls State Water Board - 137,815 172,269 Boreholes, motorized pumps, rizer pipes and accesscnes generators, pumping main, reservoirs and/or overhead tanks, distribution networks and public taps, etc A A A A A A A A A A A A
_2| WS-21-10 | _ Kebbi Hi A Rural Water Supply Projects (Poi ) State RUWASSA B 18,535, 23,169| Boreholes, rizer pipes and etc o | | wE | wE | wE | wE | oE | #E | we | #E | #E | #E | 6E | 6E | #E | #R
24 WS-21-11 Kebbi 4L A 7k _[Rural Water Supply Projects (Mini/Point-Source, Motorized Pumps) State RUWASSA - 27,803 34,754[Boreholes, motorized pumps, rizer pipes, ies, generator, overhead tanks, pipes and public taps, etc x|t | | | e | an | e | wl | e | e | we | e | a | o | e | #R
25| WS Sokoto | ¢ Sokoto Metropolis Water Supply Scheme / Old Rehabilitation Project State Water Board Sokoto North 54,000] 24,401 43,200 18,799 18,7ﬁ of motorized pump(s repair of and pipes, etc o | | #
Sokoto | % k_|Sokoto Metropolis Water Supply Scheme / New Rehabilitation Project State Water Board Sokoto North 103,500 16,768| 82,800) 36,032 3&03_2' ‘of motorized pump(s), Yepair of and pipes, etc A3
Sokoto Y #fizk_[Sokoto Metropolis Water Supply Scheme / Biwater itation Project State Water Board Sokoto North 27,000 12,200] 21,600] 9,400 9,400 of motorized pump(s), repair of and pipes, etc il
Sokoto 4 i F Kk U -Town Water Supply Schemes Rehabilitation Project State Water Board - 90,751 90,751 of motorized pump(s), , a ries, repair of and pipes, etc G A A A A A A A
Sokoto | % T k| Rural Water Supply Facilities ilitation Project (Point Y State RUWASSA - 4,068 2,068| Replacement of handpump, rizer pipes, i repaiv of platform, etc o | | wE | wE | wE | we | we | we | we | wE | we | we | eE | 6E | #E | #R
Sokoto 7 Rural Water Supply Facilities ilitation Project (M ini/Poil ized Pumps) State RUWASSA - 27,311 27,311 of motorized pump(s), ries, repair of and pipes, etc x|t | w | o | e | we | ae | an | ae | a | an e | e e [ |
Sokoto iy T 7 -Town Water Supply Projects (including ongoing makko/Asare Water Supply Project) State Water Board - 90,752 113,440 Boreholes, motorized pumps, rizer pipes and accessories, generators, pumping main, reservoirs and/or overhead tanks, networks and public taps, etc A A A A A A A A A A A A A A
Sokoto G T Rural ‘Water Supply Projects (Point State RUWASSA B 12,641 15 vizer pipes and es, etc | | wE | #E | #E | #E | 6% | 6E | 6E | #E | eE | eE | BE | BE | BE | AR
Sokoto L Hi 7k |Rural Water Supply Projects (Mini/Point- Souroe M otorized Pumps) State RUWASSA - 18,962 23,703[Boreholes, motorized pumps, rizer pipes, accessories, generator, overhead tanks, pipes and public taps, etc x|t | w | | e | un | an | aa | e | e | en | an | e [ e [ | e
Zamfara 4 it - T & Gusau Water Supply Scheme Rehabilitation Project State Water Board Gusau AS‘W 20,334 3&@‘ 15‘@ 15,666 of motorized pump(s), ies, repair of and pipes, etc x| | o # | #
Zamfara | i it BT Kaura Namoda Water Supply Scheme Rehabilitation Project State Water Board Kaura Namoda 1,350] 610 1,080 470 470( of motorized pump(s), accessories, repair of and pipes, etc o |
Zamfara | dfis | &l - B Maradun Water Supply Scheme ilitation Project State Water Board Maradun Qtﬂl 407] 72_3‘ 313 313 of motorized pump(s), ies, repair of and pipes, etc | g | H
Zamfara efis iifi - T Talata Mafara Water Supply Scheme Rehabilitation Project State Water Board Talata Mafara 1,125] 508| 900 392 39_2{ of motorized pump(s), accessories, repair of and pipes, etc x| |
Zamfara | i it T Urban/Stall-Town Water Supply Scherres Rehabilitation Prujecl State Water Board B 29,116 4942{ ‘of motorized pump(s), accessories, repair of structure(s) and pipes, etc || | | | # | R | B | R | B0 | 9 | B8 | 9 | B8 | 9 | #H
Zamfara | i H R Rural Water Supply Facilities Rehabilitation Project (Pt S) State RUWASSA - 2,799 2,799] of handpump, rizer pipes, ies, repair of platform, etc x|kt |k | | e | wn | wn | | e | e e e | e e | e
Zamfara iz H AR Rural Water Supply Facilities Rehabilitation Project (M ini/Point- Source Motorized Pumps) State RUWASSA - 8,131 8,131] of motorized pump(s), accessories, repair of and pipes, etc B A A A A A A A A A A A
Zamfara | ikl | #oiti - ANERTT Talata M afara Water Supply Project State Water Board Talata Mafara 45,000 36,000 36,000 45,000 Intake, water treatment works, pumping main, reservoirs and/or overhead tanks, distribution networks and public taps, etc Ongoing
Zamfara sl | # it - it [ all-Town Water Supply Projects State Water Board - 83,937 104,922 Boreholes, motorized pumps, rizer pipes and es, generators, pumping main, reservoirs and/or overhead tanks, distribution networks and public taps, etc W | | wi | | | e | | we | | #a | R | Be | | 6E | | 60
Zamfara b H kA Hi sk _|Rural Water Supply Projects (Point- X ) State RUWASSA - 21,132 26,41?|Boreholes, rizer pipes and etc x | A A A A A A A A A
23| WS36-11 | Zamfara | ikl | HbJikfvk | Hi Ik |Rural Water Supply Projects (M ini/Point- Source, Motorized Pumps) State RUWASSA - 31,699 39,623| Boreholes, motorized pumps, rizer pipes, es, generator, overhead tanks, pipes and public taps, etc W | | | | | e | | we | | B | | BE | | BE | | #R
° )
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AEiCiX, £ DKEFREHO B LK 2w 5, Z2< OFHERIZIIKEROE - ED
HBRNEEICR D2 b, KRIZ DKEFERET=X ) 7O 12O\ Cilgim L. KETREF
OEHIEHCEHEZE IS U AKERE=X U 72 LMNIT 5,

(1) AREREHED B

AREWERD BT, KERBFEEIE (7205, KIFEBFEEHE & KY 7k 7 % —BsEatmE) (<
EONWTHRE SN iR EEH T AT L&A - T, FERME - DM - BN - 24t - Figitt &
AR, [ROBAZHFA] - [BkOBK] - [KEOKRE] 28T o K2—HF—icZhbod—t
A OKkP—ER) @RS 5 2L Th L, KEFRFEHFEIL, ZOBRZERT 5 FiEE
MY ELDHEHLDOTHD,

(2) AEREHEDOEME L FHIHH
KEPREBITRD X 9 72EERG I DSV TY T b,
® ERM%-1 [Organization & Institution : ALKV —E RGO HKE]

HLR O ACEIEBASE « B PRORLARH B OFRE & RIE S 2 00 Lol . KEIRBRSS « B FLCH
DO AR - ETOIMERS D Z N ghotz, 8. 2H Tilim L CWD23, 4 2D
ik - W E oL - deE (O ek G, OSIAE T, OBGNZET A 1E
TeRARR) e 7 L — AT — T @M L L FREE) IS TIRREL TV D,

® M2 [Operation & Maintenance : TWH)Z2KY — B X DiRL]

W) e K — B A ORME, KEREHEOKR O EELEIHE Th b, WilsE i m Tk,
KEPBHFax (& A, ., MKk, FERERE) ([2OW T, Y)72Es - MR B4 42
SLTWA, F7ETIE, MK OE - MERFEFE (7. 1.6 1) 3 X OVERMERR OES -
HERFEE (7.2.381) IZOWTIREL TV D, ARETIX, 8. 3HiT, AKEBREMEE (4L
HF) oMU O-DIC, T=Z ) 7 - Pl CHIE) - @iz o 2 &2 L—F
— Ak UNiaR% & Es « fERF T _RE 2 &AM L T\ D,

F7-. HEU)REES - HERFEHICEOAEHIEA L LT, KLE=FX U 7 (8.4H)., K&
T —% « [HFHRER (8.5 #). KMEEHE), BBEKICERT LY A7 DEE (8.6 ) BILW
KBREAETR (8.7 ) ICOWTESMICERL T\ 5,

o HRWE-3 [Allocation & Regulation : KEJE DL & Hifl]
KEIROBL Y & HRHNT, Bk 7z NIWRMC O EERMER TH D, Fii=z—F—~DEUkD

TR RSB D 72 DI B T il JE OR il A T 2 LR H D, 8.8 HiCitiim L T D A3,
KOBLSY EHHNCREDABLUR OB L7 L— AT — 7 5 L, FEFBEL TS,

® ERM%—4 [Facilitation & Improvement : KEIREREEEH DR L hE]
AKETRBATE - R - BHEOEWCNM 2R — R - BT AIEBEHECHE O RAY 2 e
AR IREN G S ARG E D 5, AMMSICEED HTEA & LT, KEWAHITE) (8.9 ).
EEESE (8.1081) ., AMERK B 1181) BLOE=%V 7 « Ffli (8. 12 i) 2>\ T
PRI R LTV D,

WY KEREBLZ KT 572012, MEEEFE TIE, X 8-1 12T X5 REBEB I

2 A B O ST LWCE TFIEERF L CIRET 5,
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® Water Supply
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[ 0D 36 1 L BT 2 L i3 % o NTHSA B & O s oA, 2 8L Fﬁ@ﬂﬁ%%ﬂié’] IF 8-14
KO 8-19 IR T L D ITIRET D, T b OFEMARALEIZ OV TR, BIHESE I X D MR H %
HThD,
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#8-14 HA-1ITBITAEREBHHFY X k

SN Code | Type Name ExistingType River Remarks Lon Lat

1 1101 1 Wamako AR Sokoto 5.0965 13.0345

2 1102 1 JiddereBode NH Niger 4.1234 11.3822
19 2101] 2A [Kende NH Sokoto 4.2521 11.5186
20 2102|] 2A |Goronyo No Rima DS of Goronyo Dam 5.5769 13.3687
21| 2103| 2A |Bakolori No Sokoto DS of Bakolori Dam 6.1782 12.5160
22| 2104 2B |Zobe No Bunshur |DS of Zobe Dam 7.2606 12.3476
23] 2105 2B |libiya No Gada DS of Jibiya Dam 7.2296 13.1001
24 2106] 2A |Kainji Reservoir NH Niger 4.6000 10.0333

Type: 1- Primary, 2A-Secondary (Priority), 2B-Secondary

Existing Type: NH=Niger Hycos, AR=Automatic Recording by pressure logger, HS=Histrical station, No=No previous
station
Hill - JICA 7a =7 FF—L

s
N S

= Primary Sts.
® Secondary Sts. (Priority)
® Secondary Sts.
[ Hydrological Area
Sub Hydrological Area

Hih : JICA e =7 hF—A
8-19 HA-12HF 2 RERF/AKBRIFT

B TRUIRDOBY IR SN D,
Phase-1 (B%2) (2014-2016)

® [EfE Niger-Hycos %> hU—27 DiEIH

FRBLFT O B i

Niger-Hycos %> hU—2 & EBUHFTORET — Z &
HA & & D LRI RS O He i

FBUFTIZ 31T D KA S B AR O ST

FEFTICE T 5 EWEOH R

(2017-2020)

2 RBLAIFT O# A & EBHFT R v b U —27 ~OHE

TES LB - BT — 5 L 2 RBINFTT —F Ofte T — 2 EH
BEFBLNET Y & 5356 0 3 BT & L TOERE

HA & & Ot SBLRISAT OB fif fiL5R

EBLFTIZ BT 2 RN - Bt AR O Fs L

Phase—2
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® 2 RBLMIFTIZI T B KN it B iR O ST
e EENFTICRIT S HWEOHIE

Phase—-3 (2021-2030)

2 BT~ DCP A

3 WL FT D # i hrak

3 WELRIFTIZ 31 D RN it B AR O e T

T, 2 RBLAIFTIC BT B KA & iR o ek
FHEMPFTICE T 2 RO

E=H Y TR, B O R, HERFE R

(3) RBDA, MBUFIZ X BAERFAET=FV U 7IZHETIRE

HA-1 |Z351F 5 Sokoto—Rima RBDA M BUMBRE ~DE T U U VB IR T — 7 RV X —25%IC
B AW@EANRNS, HA-1 1B W TIE, BlRES T RBDA ROMEFIZ L 2B OFFHAKE=X VU
FIEREN TRV, Zhid, KLE=F Y U TIBATE D FPEORENRRKOERK L 72>
TWH LD EHETESIND,

DX RBURAEZE LT, RBDA B L OYNBIFIZ K2 FRFAKE=Z VU > 7OV TILLL T ORI
EHELET 5,

® AEIKEJH~AZ—T7F 2013 THEE I FUL72 NIHSA DN T EDOREK LAy NT—7
DOHERFE B~ DOFEMAI W /), R 3 LA O1E R IZ BT 5 W SRS OREEE,

® ALE/KEJ~ AKX —T T 2013 THELE I L7z NIHSA 238 T E D REK LR >y hU—7
DT — & A L FIIEH OHELE,

® RBDA B X OYNBURFNEBLT 5 4 A, BUKKEXICIS T D, KAL, BUKE, HkEOBIHI5E
FE DR & U 55 < fak it AR OHEE 72 b NTKE TR EO R,

® 6.2 fiCIREINIIREY AT T DARNELR, i &M O,

8.4.2 HMWTAKIZEbLAKIXE=Z) VT
(1) BHOMTARE=FD 7

HA-1 ICBWTHE FAKE=2 U & Z I3 E BT B Td 5 NISHA 23404 L Tu 5, NISHA (&
Birnin—Kebbi [ZE =% U 7 H T 25 E L FAKNOBH Z2IT> T\ D, ZOF=F 1 7,
HERE S s O 9 B K ISR S VA LKA E SN TWD, ZOFE=X 1 7O I,
Bernin—-Kebbi OFBHTAGAKDIKIEE 72> TWDHAEOH TN Z4EIRT 52 Lich b, LLE
=XV THFT =X OERBRNPAE L TN DT, RN O BRI 2B R T 21213 E -
TV, B K27 — 2L, HilceET=% ) 7 HOFRENHFFIND,

)

Decimal Degrees

HidiL - NTHSA
%] 8-20 NIHSA DHITF/KE=F YU 7 H K
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(2) HA-1 TEBYIFGINAMTARE=FX Y T DOHRMHE
a) =XV 7 HK - FEOHMKEL
HA-1 IZBIT AT ARKE=ZY o ZOBEMIILLTD 2 D2 KBIIEN 5,

® ENHIERICISIT M T OKBREERIE DA HE - JRUK A2 HEr LR 2 a9 5.,
® i TKBANE W RER 2 AT 5,
o I TAKEEZREET D,

IR, T4 5%,
HHER I T B H FAKBREE R

HA-1 OAFTHEBIC IS 1 5 i T /KRB m BB BRI KIC L 0 BAET S, TORKEBLIOE=4
VI HERFR 8-15 TR,

# 8-15 HA-1 OMI T /KRERNBEICET A E=4)
5] & L5 S gk BN 715 - BUAIR

Vo R & OHERE A TR RO M A EK | BIHIFIE © B Rt AKNLEHC K 5 H T K81
SNTVW B s CEBIE AN RA Lo\, 46 | BN « ki
MK DAL LT STV AR & %145
LLTCE=H Y LI EITH, KT, BMOMNE
TR E LTOWARH LTV HEFRE % %145
L35,
KETEY | <IBYKOREIC X 5H KB > BUR5TE - M T K OB & AKEoHT
FEEHEK, =B, THBEAKASEE LAKRE | BB « 113/ 8 ok
BB B,

BESEZN

<FLILFEAKIZ X B H TR KB > BT 15 T KO8R & AR 0T
SEILAEBNCATR L7275 %Kk s i T R85 Ly | BLIARIE « 1 a1/ A ofikisz el
KB E YT 5,
Hil : JICA 7 ey =7 hF—A
FHOWFEKOEREIT HA-1 OEBUZ IV TIAS D FTRENEA /W, BLFE NTHSA 723 Sokoto Hiisk
O—FEITCIRIHFFE=X ) 7 2FE L TCOEIN TR EEEATH - B25BRKEETILEND
%o BEHGKITHER S A CRAE LS WVERTH Y | HA-1 M F 36 % 5 5D 2 HERE e U T2
TANENG 5, F 1o, HARE IR Tdh 5 Katsina N CIIARHBE 2 F/AKBIR N FHBE S THBY
HTANE=Z I VI BULETH D,
HA-1 DVE¥55 % 5 8 2 Bkl g ~ VR 8 O AT R OHERE IS XK Th 0 F 72 O
ThHH7=0, HA-1 OREFEMRALEISH I KIEEDOE =4 U > 7 I (FRE 200~300m) % 3% &
UK B HE A & A 082 - 5 2 & 1307 70 i R/ TR BRSSOl R /K BR BE R RE O fl R | - B EE e i e D
FEUERFRE L 72 5,
i 7K B 38 VT i B D AT
HIF KB ATRER AT 2 B =4 VU o 7 Tld, #EH T KMOZE(LEERRIChZ>T
BRL, N ERGBNT — 2 2RE LI KRERLZHEET 2, INEZHMELIEE=2Y v
T DI EEFR 816 ITRT,

7 8-16 HITKEBREDZODE=F) 7

BUE T B 5% - B
FARE R - JRRSE AR | IREPHIC BT S AT 2 o | BUIS L - BELKALEHC X 28
NEELW, A7V 7 FTHA-LICERE L7230 T | 28 TH 523, N BBEN - BLHIHI 5SS

T ) TIPS N ONEE L, BB EOEHIINECH D 7=
HERE A sy« FURHHT O A L RERIC, RSB | O, FHAIE U CTEIHIE O IR 723KE]
HERNGHTHDONRLEE LU, BURET 5,

B - 2 B/ A FRE

Hif . JICA 7>y =7 FF—A
K71 =2 FT Sokoto HEFEZR D 15 EIZEF BN A 228 L AR E=2 U v 7 &%
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fELtze APHAOM THICEH NIISA BT =2 U > 7 lE & 5| ST 5 & & bi, FAEDE
=2 U IREN MO K SCHIRIZIER 5 2 E R HIRE S LD,

KB D

HHEICB W TH R AR OEATRIEH S TV 5, FREFEAK. TR, T IBEEND OFEK
DIHEF IS L AKE 2750 LT\ 5, #iTi b OBERIZHEWE T KB EIT L TWA =D 2 h
ZEEAR U SN BE CTh D, F7-. Zamfara MNICEBIT AELILTERIIHENEL TH DH, 5
%, HIUFAKIBYSRDJILN Y 2 R € Lid bR R EME SN ETH D, o, P UI=g G R0 3
AR 2 A LE N LT AN R A2 #H T 20N H 5,

#8-17 KEFHMEOEDDOE=FY F

IKEVEGeD X A 7

JEIA & B R G

BN 515 - B

VB2 /K DIFZIZ L B H Rk
154

FREFEAK. I8, THBEKNE

7 LA K8 2755 %,

BRI - B TR OBRA & A
5yt
LAV : 1 I/ A OEEEL

FLILFEKIT & 2 Hit R K75 e

PLILTEE LR L7750k 1R
JEIZiZd Ui K8 27559 5,

S R S P
5yt

BLUAEE - 1 [/ H Okl

it : JICA 7u =7 FF— A
b) £=% U ¥ 7 HAKBEOREISHEO R &K - sk

HIRL L THI R ARDOE=F Y 72 ST DIINISHA Th D, F 7= NIHSA [TH T AREHZ1T 9
NIWRCM <l F/KBHFE « BEEAAT O MBOFEES  (KIEZAFESC RUWASSA) (25T 2 HAT AR E 21T 5 37
B D, PR D&EI % UL FICiE .,

NIHSA

NIHSA 1% [F) EoOH T KE=4V  Z7HEKELE LT, 2EL-VOM T KME=FY 7Ll
TAKBRERT v VM 2T W E S 2B EERET D & & bic, i F/KREMEICET S 2E=
H2 T EATOWEE PR SN A IIRR O 08T EXBR OGS 21T o9, £z, A A HE YT
B INBUFHERE 2> & PN T — & o E T — X RN RANIE LT — X _X— 2L &1T 9,

NIWRMC

NTHSA 23T = 7o U FKBAFE AR T 2 v /L RFAIIC 35 & NIWRMC 73 it T /K KFIED J o 7 ik
179, ETHTAKEREEICE T 5 NIHSA OBLH - fEHT - THIFE RIS & NIWRMC 2385kl 72 & o
KR ERET D,

M BT % RS

INBORHERS T 5 /KIEZAF, RUWASSA 72 B3 A8 L O i ofsKE Hig L Lz FKBER 241
MLTWER, HTFAMOET=FY 713320 L TR, KEREOFMCEHR 1T 2
LIETER, ZORBNTEILBEUMN O NIHSA 234 L TW5, LasL. NIHSA ([ZIX&E &) « AbF
HI7eBRADIH D . NIHSA WEIMCTIAKZe [0 EO3TINEEmWEECE=4Y 7352 LIIR
ARECTH D, LT T, %I MBFFEEET A NTHSA O F 5 5 52 11>l [ 12 H T KA E
=X 7 Z4TuN, NIHSA <2 NIWRMC & HHEE L >oF DO F 2 H F/KBASE « HHEIENL THZ &N
HMEEIns,

Fo. HTFABHZE - AR D AT — 7 RV — 3 & L ISR T B 720, AT — 7K
IV E— B OFREETEFLBUF L~V TR RTEETH D INBURF & % 0 BIEREES (7K A %E<° RUNASSA)
IFHYTRETH D, P0258A006 8 LRRoWIITH TKE=4 U 7=l /) & MR
HeE@dbHRETH D,
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1T 72 < HA-L B % I R—F HEEEOEWTF — 2 Z BT 5 Z L IZREETH 5,

IO ZTIE, HA-1 OFEEZZE L, BUIlT — 2 BUG 8t & 7 — X WNEKR NERBITHRLE
oSt E7RT,

(2) HRE&EIE
KGR T — & OEFBLOMME BAZ1X, LFObLO L35,

- HMREIFETHZ LT, 2TOADN [FEHRERESTZ I 2 TOWRW 2172559
275,
- NIHSA & CMO 237 — & ~_— A DIEH & OMRSF 21T 5 FOR RS & L CToRE 2H 5,

F70. WITRT X9 T — X UIEDOKRE 2845 L, INET —Z 23, NIHSA, CMO O 2 #EBICEfE &
. BREERE NS, AT 2 IEHIoOMEEE BT,

(3) FEHXMRDOT —HIZDOWT

IR KEROMANCEE LI T O 2 MO T — Z kG & L TT — 2 IR R ORI AR
LEBOI 2R,

o [EME., WIKAL, WIGEE, HFAKAL, BUKE, KE7REOBHIT —4
o BIET. X, BUKO, WEHT Y xs N EDHLT 4

WGl T HHERESTFEOT — X INE - ERKRHZZ LT IORT,
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=y — S o B
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8.6 SELE), HEKICERTD) 27 DBRE

8.6.1 &RELENIEERTAKERIZETSY X7 DHE

W 3~5 B TIL, FNEI., KEEE, KEFRART v b, KEHASNT AL WD BLED DK E
EENO BT 2R A 7=, LLTFIZ, TNHICESEHE SN D KELENICERT 5 /KEIRIZBIT
HU AT &Y,

® GCM O FERIZE S X, KB L LK EELICED L TV A ERE LT, vV
ﬁﬂj%0$ﬁ5®1@ﬁ EEXHLE LTS,
@ BRELLEVTIAIHESE, UTFTOIVRINTHISNS,
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N D,

- ME SN D BB D R EOZRIZREK B DD 22 il T X 0 UK & A
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DTN Z B 2 5 AN B 5,
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8.6.2 HEEBE/KIZBET B RIEDES]
(1) Niger JI| EHEIZEHE & 45 Kandaji & A

=V x—/LEWNO® Niger JINZBWTEHE STV 5 Kandaji & A% 2011 455 A I2F ORI BHLE
X7zl Kandaji F b= = — VEOEE Niamey L VA9 187km EFE O SICER D T EINT
W5, METKEEIT 16 THY . 180MW DK JIFEFE, 45, 000ha OFEFEHAKFIA (B A 2034
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WL Z BT DR 120m°/s Dt 1971 ENCHT D Niger JIIOWFEOFIE WET D LD
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! 0ffice of the Presidents of Republic of Niger: Technical Information File for “Kandaji” Program of
Ecisystems Regeneration and Niger Valley Development, 2011.
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CMCC: Catchment Management Coordinating Committee

WL JICA e Y=/ FF—A
X 8-24 VIRENL TOKEFROFE., FE, HH 21T 5 25

IR L UL TOMODIEE DA A TXS-25D K 5 ITHRE S D,

PR L UL T CMO DIEENX, LT D 2 DI K& i b,
o <V uBFBHIIBITARAT— 7 RAE—OFHEK
o S/ uFHIIBITAHIMIE L L ToHFI/KEEEE)

ZIIT, v/ uEHBIOI 7 eE I TO LI ERINS,

e ~/uEp
PRI s B ] O CHUE S AL A KRR, AKEPEBAE M A Al & Lok L~
TORMOKELSy 2 EHT 5, ISR 2 KFIHRG., KGRSO R %
=XV 7T H LR WEAE R E OERR AT L, A KEL IS S
SEDHZENERIND,
PRI EREHE X, AKSCHIER D R T — 7 RV F 2 Ko THERR S 5 K E RS ERIC B
a7 4 (ONCC) DEEIZLVREIND, CMO I L ONNIWRMC IXZE DRE, FHIC
ROEMHI R L 2T — 7 RV X —[OFEE 51T 5 B 25,

- Bk, ke EREICRIT A E ER KBS AT D,
o =/ nEH

(8-34)



SEAGIRE R AT EOE 7 0 V) b

- w7 uFHIIEBWTRAT =7 RS =R THE SN2 KO KLy Z R T A B &
L. AKFHOHEIE & UTKFIAFRR AT HEHOFL, AKFH T A o 2B ORI, K
FAFFRA T —2 OB, FHE=2 Y 0 7%0 I FIEBNEE 2 Eii§ 2,

~ 7R LTI 7 nEHIIAARETHL L, HEDOI 7 o FBHEEIONEIZ~ 7 o FHIC

T4 =K Ry 7 SNHRETHD,

Catchment Level

Guiding principle
on regulation

.

/Macro Management \

- Preparation and review of Catchment Management Plan (CMP)

- Water allocation based on CMP

- Framework of stakeholder Participation (operation of CMCC)

- Coordination Committee on tentative water allocation for drought
and flood condition

Micro Management

Daily Regulation Activities

- Review of application of water use
permission

- Collection of annual licensing fee

- Control monitoring for water use
- Database on water use (inventory and
inspection)

-

Catchment
Management
Plan (CMP)

¢
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@Allocation

R = + Water provider

N,
Water users N

association
+Water Catchment State Gow.

)
]
users Management 1 + Regional

! Coordinating I development

N I
RBDA/FMWR- Committee (CMCC) ll + Watershfad
Dam Dept. 4, Conservation

N,
+ Water resource \\\ others

’
development ~ -

+ Operation of CMO/NIWRMC

water res. facilities
+ Coordination

Macro Management ? /
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Water user/
supplier

Issue of
license

Submit ion of
Application

CMO

Review

Availability of water
Water Allocation

Application and
renewal of water
use permission

Water user/

supplier supplier
P?ymentl Issue of prol;tmg Control
9 annua certification ° se. T monitoring
license fee monitoring
CMO CMO

Annual payment of
license fee

Water user/

Monitoring and
enforcement

Database for water use license, water use condition and related facilities
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End User of
Municipal Water
Payment for Water
water charge supply
SWB Wate.'r service
provider
Payment for
Irriygation delivery Irrigation delivery Payment for bulk Bulk water
services (incl. water ) services (incl. water ) water supply supply
RBDA Operator of RBDA Operator of
Federal dam Federal dam
Payment Issue of Payment Issue of
of annual I of annual I
X certification . certification
license fee license fee
MO Regulator of cMO Regulator of
water use water use
End User of
Municipal Water
Payment for Water
water charge supply
Water service Commercial | OWn facil{'tyfor
provider/operator Water User | commerci al
of state dam, intake water use
Payment Issue of Payment Issue of
of annual I of annual T
] certification i certification
license fee license fee
CMO CMO
Hil . JICA7 ey =7 hF— A

B 8-27 KRBT DR MY ANY —DORHEA

(8-36)



FAT= ) TH
EEVREIE AR EAG R E T e =7 b

CMOZS K DRI & LTI T 2 KFIHICEET 2 7 4 B 28T, Bl 2 3H il AKkoy—e 27 m
A B =T DMAKTELALDEIL T 2 7K EHE<CRBDAZS 2 B> %@UXW%{%{E}W B AR TR
RHMEEDOLDOTHDZ EICHET D, KRBT, —E RO T DI o T2 (it
B DGR EOMERF - BHE R YY) 22— —ICAHLTHEH I EWVIMERDO LD TH D DITH L,
CMOAMEUN 3= 2 K FI IS %#é?%t/xﬂi,mﬁﬁmﬂamfﬂ%éhf EE/SIN NG NG
WO EOESERICH L TSN A RELDOEBINTHE VI b THD, LT, ZD7
A ' 2EHT, B AR ERE SN TRKL—Y—D AL D,

KGR HE TH HHEHAKEIRA (FMWR) 723 NIWRMC 238 U T Z 9 L2 KRR D a2 2 MREIS
ST HIERERIH A R T A W5 2 &%k T 5, o, MO BMET HKFHOZ A &
ZBHE, CMO SRR STHIEL D 2 T — 7 IR L & —IZ ko THERL SN D K EIREBLCET 2 ZES DOTE
it 7 EAKERE RSO OIS ERETH 5,

8.8.2 HA-1IZBIFTDKDOES ERFBICEDE 7LV —ATU—7 OHeE

LEKEPR~ AX—TF 2013 IZBWT, BRI N AKDOEy ERGNCED D 7 L — AT — 7 %
HEET D7D IR HELE S L5,

® RIEEEEE (CMP) DOREILHA-1 (2B D/KDE y E BN b D~ 7 nEHOFE 1 AL
NMNEMTEND, Z0O P IZET AT — 7 RV —DWik A A ERD Z Ik, P
AT 5,

® lEEREE (CMP) SREDT-DICHEM LI AT — 7 RV F — e SHICRRBSE, AT
— I RN —T F— 7A%%WLJME®A~Xk?éOH%m L. OMP Dfeidfb & &b
\Z CMCC # IEUTANE B BT 5,

o S/ uFEHAEETLHI-DIC, OM0 & NIWRMC ORENiba Efid 5, HbE T, KEFHIC
b 2d 27— 7 R —DReS5b b T 5,

8.8.3 HUT/KDKES & FRH

(1) #T/KBAZE - FIHOHLL

HA-1 TIIER D « A TREOH TRBEHR SN TV D, KEAHHICAE S D AILOH T K
FATIMZFRNH T ARBFH SN TN D, TRbBMEA « BRI &> TEEOHF 2 HEl s h
HFARPAER SN TN D, < OFEIZHITRKFEE L TOERFFZEAIL, THIE EKEICH
NTLElZRAPRE UTHRAF 2l L FKZEK L TWD, e, RIEROKIE E L TRR
(&> TEHEOHFREAI STV D

(2) RERFF72 T KBA% - FIA

FFEHEA] & KR RE I BRI OARIEIC H D, MEHIPR CTHEERLF 20 /KBRS « R A I8
TR % 5| X = UH TN OMK T 24 = # FKEREE 2 B L LI TR O T & 723, Li=adio
Ty A TR E T2 FRfer0 22 M N KR 2 ke 3~ 2 72 OIS I BERR e e L F/KRIR 2 8132 2
ERMILE 2D,

(3) HUT/KBAZE & R D #H

L AROH T &K ATRE 72 M T /K D H: 7 DK FPH, Tﬁb%ﬂﬁimféim%nfwéom
TAREFRILE % 037 O BB OFEPRN T ORI E R O3 725 M%HM&ﬁé m 2o

T, M FAFIAA ZERCAFET D20, TR KFAEBIC L 25RBITRENICAAETH S,

ik#ﬁﬁ@k@%ﬁkﬁékw\#ﬁ@ﬁ&ﬁ%ﬁ@%éhfwﬁwo>béﬁ%%%iz\
T AROBRE « FIAZBET272D120%, ETHTOBREEEOEANME LD, FlKkE
DBFFRGRIFFICHLIE L 725, DD ERICHESX T KEHRFICL DM T AREEDREL 725,

(4) HTAFIH OB

TR KIF AR OKIE L L TR STV D, 2372 T KF A o # R KRR 6 L TR
fshbEBEZLLND,

(5) UKD RS

(8-37)



FAT= ) TH
EEVREIE AR EAG R E T e =7 b

HE ORI FREOBB L HKEOME C&E £ 5, FEHEKTCITEMFFOFERE 257
OZ OFEGEHIIH T O 05 100m F2EE TH 525, HEFE A ISAIE 3 5 H R Tz km~
¥ 10km &2 5565 H D,

o HITF/KAITEIT DM T AKMRAFEEDOHEE : NIWRMC, NIHSA
o HIF/KBRR EOHIKAE Y - MKEIRE . AKEAFE, RUNASSA
o HITFORE - EE - RO E: MAEEE. KEAFE, RUNASSA

H R AR OSSR ITHIE OFEER - R TH 572D F/AKEH A 1T Uk o # A & & B 72
KEEEDSATRE 70 N B FFRERE T & B AGE AR RUWASSA &4 RETh A, — 5, HHER T T A
RO DERSCH A RTA VERET HHEZH I RETH D,

(6) HFAFIFIKT 2B 514

a) FPEH OE SRR

H A DRI /K & 2 A IE T 13 TR F O EHER) 2 1 24T - 72,
b) BRBLIC K B HH

HF KRN/ 2 BEBLT LT OFI A - Fif o,

o ERFREKIZE o THIFARRKE KT L, HFthBeHKka 2 AL, BEEND
R AL OREOFIE N E b b,

o ARBLIC Ko TR Z I L FKAZ O 26l L, H R ARFIH ORferE & X%,

o 5, RIS X o THREEN O M KB B ORI &2 85 TR b,

A DH T AR

|
AT — 7 RV E RO K
FREZRKEETAHa A

H

N

7K 1# A DK
Z(iT T PP S P oAk

¥

H R KRB

KGR E

) HURKERBL =4 KK O Rtk « A ko X b
HEL . JICA Ve Y=/ hF— A

X 8-28 Hit F/AFIHIZHKT 2 BwRBL

Hi TR 3 5 BB % 00D 5 12 & T - Il KRN AR 0 2 it KA I F I B % B
FOT A — 5 — 5 FRE L ZOMREEEICRAT 2 BN D D,

o T OEEBEINOIF AL L M T AKFHE ORE
o XIGRMUIE O T KHEERE EHKEDO/NNT A —F—

(8-38)



SEAGIRE R AT EOE 7 0 V) b

8.9

AKEREBOLOD I 2= — a VR

K7 Z—=IZB T D RHITEL LTKERYE (FMWR) OHGER#H~=>  (Press and Public
Relations Unit) 2NMEY L TW5, 2EKEHE~AHX —7 72013 TliL. FMWR D7 T 7z JR ik
WA _X—2 2L C, LFICRTT 7y ar 7o 0w R LT,

e FMWR OZFEFIFE TWATER] O FEEME U TAH (PR) Zifbd 5,

o . TV, T4, MEEA A PRIGEIO Y — L E Ik, S ET 5,

o BHNALEOEM N OFREBREZITH (ETb/e L)

o T XN —EAY c LMD NI — A N FhEL a2 =F 0 I2BIT A HEIEER CIC
BB L., KEFEEHICBITA2SMNM T ot 2% BT 5,

e FWWR DEHR=Z=v h&P & —+ A= I (Gender and Human Rights Unit) O A#f
TR M OVE I B R B HEE T 5,

FRROT 7 a7 T AR T, MEUKEREEORS G W R E (CMP) D JAHIC

B9 2L 2L FITRT,

* 8-23 HEWNZ:PRO1

R"EA [EZKBOR, KEFEEICAR D EHE RO CMP O & (PRUnit & Wil - )

HH%Z% CMP D FATIZH#E0 5 BUR I OFIERIRHE D/ 3— o — o 7 LRI ERRE R T
S N IEE A HEET D,

AR State MDAs/PR Unit/NIWRMC

BER%E CMP D 5ERk & 8

Hi: JICA 7ry=Z FF— A

# 8-24 REHNZ:PRO2

B"EL WIARF - AR B T 2KOBEENCET T s T8 V=V vay ) &
F— OB

El:ES iR, Yz — KEPFEEE LRI O EOKEEREZ TR ST
V= EfREHERRET S,

EERAS ko RUWASSA/LGAs/State MDAs/NIWRMC/PR Unit of FMWR 7g &

EA%E Bz 2RI RE D A E R TV S HLE

Hi: JICA Vuv=/ hF—A

(8-39)




SEAGIRE R AT EOE 7 0 V) b

8.10 EER:HE# (PPP)

PRI BT O EEEO TROBE AL 1.2.2(2) TR/ LBV TH S,

FERDOSATRIREZR TRICOWTE 2L, BIIKBUFIZIB W CTEHE STV A IKA > 7 FEEEITG
25T, RE® 7 =0 b REBNLEEEZRODZEDVETHD,

Lo T, REKEGH~AY =75 2013 LRIUT 7 a v 7T 0 & Eam (CMP) <
bEAT 52 & EAHEET S,

e PPPz=v hDiifk

e PPPFuvxZ NOUE L FEHEIZEET HREIB%E

e PPP v/ NERDIZDDOTEE Y

e Project Delivery Team M (X Steering Committee DFXE

e PPP 7't R B E IR ERIRE i

o RMtvZ Z—B AZLHET D=0 DBOR L #IE o & HH) ¥ 5T

TR BORFIZ 692 BRI R IBRIILUU T L B TH D,

# 8-25 REWNZ:PPPO1

H"EA Rt 7 Z—034g & 382 X BB D @K — B X Ot
H#E FK - R 2 2 —WONCKEE BRI R T DRkt L IEE R A ) LS8 5,
ESRAS ko State MDAs/FMWR/PPP Unit of FMWR/ICRC

B PPP IZB3 2 L~V O BUR & §ERE (FMWR ¢ PPP Unit <2 ICRC & 3#Lf)

Hil: JICA ey =7 v F—LA
# 8-26 IREWNZ:PPP02

H"EA TR INBUFIC PPP Unit 23R ET 5,
HHE I L~ TCHERRE A B3 2 AN O PPP Unit IZEIE STV 5, Mo

PPP Unit OBENTIZ, Moo INBUR LR & W8 L T #(ER7Z2 PPP 7' ¥ =
b ERIE, Y, HET 200N, HEEBENEEND,

E 7o kAR State MDAs/State PPP Unit (proposed)/FMWR/PPP Unit of FMWR/ICRC

Ea% PPP (2R3 2 M L~UL O BER & kRS (FMWR @ PPP Unit <° ICRC & i)

g JICA v v=7 hF—2A

(8-40)




SEAGIRE R AT EOE 7 0 V) b

8.11 NAF - KE#% D RE S BEZE

EENKEFE~AX—TT 2 2013 12817 5 AMEIRBIF (Human Resources Development: HRD) |2
B3 2 H#HIIR G L, Wik L~ iz T A KEREE (IWRM) ICESAEZ Y T/ HRD OD=—X
BT DI EIIERND D, EEKEFR~AZ —T T 2013 OFEFK L L BT, HA-1 OFHE
HIFHE (CMP) D AM - FSREE B RRICBI T D12 £ 8-27 1T T,

[2EAEHE~RZ—75 > 2013 HRD 75 > DEK]]

EARF#H-1: F—=VTHRE~DT 7 AORFBILK
R EHEH

TRk AL OB RS A LAY RRI & 35 IWRM 2 EEBLT A 7= O121%, B4 72585 C HRD 12 %9 %
== R EESRNANL AR LTV D HRD ICE LA A D RE R~ 2k o B EFKETRE (FMWR)
DNMEJRE & NWRT & HRZAUFER P8 2 T, MAKEREEHICHEET 22 TOARAY v 7 DRETIH
WEMERLDOLTDH N —= U TERICRIT 27 7 v A %%, KT 5,

F7aTEE:

© S Fy N T ARSI S = B, BRI D IRD = — X & L & B R LT IRD
7T ORIE, MHZBIL, Z OB E BISTSE B &Y 5 1= M I % SH
52 LARS R BND, TORPE. AT v v 7 E D B RFB AR S0 5 2 &
(272 %,

o THEEME (IO S— R F— D OXKEEEE)

o NIHSA SBIHHERE & OHMEIRIL 230 LI S W TRHRM R b L—=1 2 2 — X P%
o MEE VAT LADOFE

o PERERHECHHEOTRRMEEGL. AFRA - FilES X7 20w

EAFE#-2: WL~ ND=— X TD b L—=r 751k
REHE:
TRk L~ L COBE A RET 200D h L—= 1 Zif{biZ k3 % =— X125\ Tk, NIWRMC, CMOs K&

O DOMFRED T THIL TOREFEBIC T EZ R 5 NE ALY v TN EENSELREDOEN
HRD fEET&H 5.

FERTEE):

o HITOKEGFREFDI-DDHRD 71 75 AOHEE (HA R34 L OFEERE)

e NIWRMC (CMOs %&dp). NIHSA. RBDAs 7¢ & Wil PRAHAL & OdHEIZ L A E DO EWHRD 75 D
it

o URICEERERNE - FREIZe & ORE & FEi A U 7o eFERY 72 HRD

o A VT T OMFEBICERT 52 TORERBRE OSMPLK E R T B

FEAF$-3: NWRI DFIEERE DIR(LiL T
AR EHE -

ENHIC & [EFESAIS & Et A 72 KB TR LD 72 5O O HRD 12 B U iy & L 72kH#% T d A NWRT O [E Y
e N L—= 2 THERE AL  IERE AR D MLENH D,

E7EE:
® NWRCBNet (National Water Resources Capacity Building Network) DA%

(8-41)



SEAGIRE R AT EOE 7 0 V) b

# 8-27 #REHNZ:HRDO1

RRA PRI L Lo IWRM AZHE 2 Y T AM R ORERRRE DB 7 u Y = 7 b
HH% CMP ICBEMRT 2k & oM ERRE N F N EN DB 2RI, DB R-T 701

VB2 TWRM ICBA3 % RE/IBA%E (CD),
BENBIROFHIILL FTO LB,

FXY NN T 4T EARA N (R=ZT A V)
KOBSy, T4 A wHll, *NALEICEIS % CD
BT KA FRIZBE9 5 CD

RSB T B/ — o — o TIEAIZEE T 5 CD
KERE=HV 7 ROT—¥EHIZEET 5 CD
CMP DELET & B HrZ B35 CD

FAHS S OSSR BRIZBE 3% €D

PPP IZBF4 % CD

Vo A AR, KOEA EKBEREO EREICBIT 5 CD

EAkERR FMWR/NIWRMC/RBDAs/NIHSA/FMA&RD/FMEnv/State MDAs

HBR%E ESOKBURSE & EZFKEPIER O 5ERR & ikl

g JICA v v=7 hF—2A

(8-42)



SEAGIRE R AT EOE 7 0 V) b

8.12 S B I A ¥ ]
HEINF-FHEASEFICERT L0120, TuPcy FEFEED ME 3 AT AOKRESALE
THD, BEFED M/P1995 TRENTZFEOFEMPRKESENTWBERNDO—DIZ [Fay=7 b
WO 70 2] OREREZOND, TOEBEOT a2 IRkD LI THA I,

O MPIZESWTe vy FolRE (BREEFER) = O EBEHFHE F/S) OXElE = @ F
¥EtEE  (Project Explanatory Note : ) OfFpii= @ THIER = @ THiENR = © FHH
WBTH D,

PDCA (Plan-Do-Check-Action) THIZ % &O~@iX Plan] I, @~®IX Do) &b, ZOF
DEAOE=H Y T FHIIZ Lo T, FEOBERHFFTE D, LR, 7rtEXO, @, @
DEARHINE L 72 505 FOVERL « FEMEI & 7= > TIE FMWR 36 L O\RSEREE T & % NIWRMC, RBDA,
CMO M TN x5 & 72 D MU & OFEEE /BN LB L T2 b

1) Fuevxr FVEREDOER
CMPHEZEDO 7Y/ ML, BERBIITEOL IR T oy 27 MNEREZERT 5,
#8-28 FuTx/ MERE (B

ﬁll }

20XX 4EJE FALEE : AAA FERH : xx/xx/xx
PA=RE/ A N FHENE FEHERFH R g TuYx s OEHEHE
LV A 1. & Bk B MCM | 20XX 4E~24E | YY H AT - WEWEEFE : ZZ ha
2. ERRLKE xx km A - YY @7 | - VRIS - ZZ k2 /ha
3. [HSEE A yy ha G YY BT | - EEFA 20147
2. VEIE B

HEh . JICA Ve v = hF—2A

(2) EBMFE F/S) OEH

HAKEIRE (FMWWR) (X, ERROKEZEZFEMGHO B, B, BEEHE, N FMWWR Y
— 2 (NMB) 2R LEX 70V =27 FE2REL, BEMEOEEO T CTF/S it 2 £ L.
FEMIEREE, SEEEATRE. PEMME . AR, BREMSEESE AR D 5,

(3) HHEREFEDOER

F/S AR IICIS X | FHEMBITHEORMFE (TH0 L OTHERM A, 1, Ee
u8) &R B,

TuY =l FEEHERBED ME V2T A

PLE@® PDCA @ [Plan) #5352 L2V, PDCAD Do) ThDTFHERIR, FTEMMRE, FE
BHGE. W) EREPEICEN D, a2y FEE CORGE [Plan) BECco®E=41) 7 -
L. FROXOIATY Z & 2HET D,

* 8-29 VM A FEOEY - ERRER (B

=3

FhETE B s 5] TEE) FHE | REAM Lo 1% D%t
et . 50% 40% BWNOTHZE TR TE
g {Ze .
RS T ERBOMM - il 100% | 100% F/S FEHilC BT 2 T2
a1 e 30% 30% TOR 1ER%
F/s TR F/S 1R 60% | 60% R B
L s
T

HEh . JICA Ve = hF—2A

(8-43)






FTA ) THE

S EA IR IR AT B 7 2 V= s b

How

9.1 EEEB TR

(1) =M=

BEEMT 0 T T A

WUEE BEEHE (CMP) TRESNLEFEOMEZ R -1 1TRT,

#9-1 RBEFEEOPE

Tud s A FEEE ik
A, KIRBRREE
A. 1 RIEKEFRE
A 1.1 FEHE 2R pE KR B RS 2
o Sl PR EAKIABE R & | BUESET ORMKIFRRIEEE, 2 ¥4, SKER 1IMCM, FMWR
ES
A 1.2 BEFX L OrEEIE, Mk
o Y AEHEENMILEE | ¥ 2EHERROLGEDZD, PMWR X LRERE., ¥ LEHETH | PR
% RBDAs k5, SWBIkE 52 %15 & U7-fe ikl dizE
o FADHMIEEMEHD | ¥ LMEHEKEOZ DI, BUELERRDICH 5L - AKSCBIMINE | FMWR
T OBEM Y e DT | 3R, KNS . i LA e & & AER A PICE
— g VEHE THHM DY ANE YT = a B EfiT HHEE
@ X AUNEYT—va | FEAREKOEHILAREX LOREMITHELERITT EEZHND | FWR
VR HLOWZHR LT, 2030 EE TICREREY ~NEY F—a v E2FEE L
TV FHE
A. 1.3 BrHKIRBARS
o FHTAAKIEBRZEESE | 2030 KT L SNDETHAAKARIAKIZOWT, 1/10 Z2E | FMIR
THAGTE W0 EFHl S B AKPRIZ DN T, X LRI LD ZE
U7oKIRBG 21T 9 93, 1 X A, 2F7KA & 30MCM,
o JEMERACOKIEBREE | FEMEBREHEICIE . FEMEA X — A OKIRBRR AT 5 F¥E, 1 ¥ | FIIR
LD, LKA R 21MCM,
A. 2 HITF/KBEZS
A2.1 BEFHT DY ~EY
® AR - F/NERTT - BT | 804 ARDEN S AR T H T (250, 484m*/ H) DY NED KRR
® FV% 208 KOFE SR T HF (60,307m°/ H) . 2,145 KD/~ KR | RUNASAA
THFE (21,450m*/ H) DU NEY
A. 2.2 FHIEE DR E
® KHRTT ¢ FH/NERTH ¢ BT | B/ R 1 200m HF 856 A, 50m HE T 2, 171 A, MEIKE | KEA
707,791 w’/ A
® K% OEYHHOHEFR : 200m 7 518 A, 50m H 7 673 A, /K& | RUWASSA
130, 333m*/ A
@/ RRUCTHFOEZE © 10,633 A&, #HB5/KE 86,932m°/ A
B. ¥ 7/ ¥ —BREE
B.1 #&7K - A%
B. 1. 1 ke =3
® RERHT - tPUNERHT - BT | HEEETS  HA-1 OEEE 4 MICKT A HB L OEHEE S LS | FMWR . M B
1 Z/NERTT - I . KEA
FEANRK WK GRS FIH S LIREHFRIHOER R | £h, STWSSA
JKBE% D& (2015~2030 4)
WEEAE 2,617 T A
BRFS /K& : 345 MLD (GEii/K 153, HiITF/K 192)
® K¥% TG HA-1 OEE 4 INTBIT DA% FMWR . N B
FENE EIFRHORA by — 2GR (B 1R 7 | . RUWASSA
H LIy RRUT) ofckfE (2015~2030 4)
wmEEAO 1,769 T A
BAFE K& : 63 MLD (M F/K)

B. 1. 2 #a/KBTHL ¥

(9-1)

® RAERHT - RN - BT | HEEHG C HA-1 OEE 4 NSRRI 2T LOEHEL S L< | FMWR . M B
{3/ NER T - T I KB 2

FENE - KUK @FKSE) TS L <EERATFHOE R RAG | £ STHSSA
BT A9



FAY= V) TH

S EA IR IR AT B 7 2 V= s b

FuYxl M A FRp Ak
KEER DEEER (2015~2030 42)
WO 5,340 T A
BRFS/K R : 704 MLD (FRifiKk 28, HIF/K 677)
® Y% S HA-1 OFE 4N T DR FMWR . N B
WENE  EHTRFAORA v b — ARk (@R~ | . RUWASSA
H LIy RRUY) ORfHHRE (2015~2030 4F)
WIEAA 1 5,868 T A
BRFS K& : 209 MLD (HiTF7K)
B. 1.3 f/ERZE
® NRHPTHEER R FHXG  HA-1 OFEE 4 NI 2H8 T L OB HJEZ S L < | FMWR, MIBUT
VX/NERH - BT (2015~2030 4F)
RRESGAT i, NAZ — I LK
BRFESE: © 1, 756 (& T
® AL IR FEG  HA-1 OEE 4B IT 281 (20156~2030 4E) FMWR. FME,
EENE . URAHEERR (K 5L 5 a0 - EH#)) FEPA, SEPA
RZE RS« 223 T-fit4
o BEHEBHEE FHHEXG HA-1 OFFE 4 MBI H2EHER S L I/NERT - | FMWR . M B
W73 L OFPE (2015~2030 4F) JF. LGA
FENE  ala=T o FEHM N —F VP =F—Ta R EICE
LEEBE . B RIED
RS AHHE © 2, 538 T-H:#;
® B NERR AR )8 HA-1 O EFE AN B8, AL L < I3/ERT -
(-t 2 ) M3 L O OER (2015~2030 4F)
WA FRERERT O E
HHFEL - #BTT —233 AR, L b L < I3/ - T —1, 250
Tl AP —1, 288 Tt
B.2 FERE - HEKEE
B.2. 1 BEfefigk o ) el | EEMGHIK 3 MK, i A=1, 550ha | FMWR, JH B
B. 2.2 Hriffnik O
® {3k BIE, AKETEA (FMWR) 28 F2 i o O A RIFEREA % — A D RHI5E T % | FMWR
Hig.
FEXIGMIX 6 MK, mifE A=9, 750ha
©® PR S TEME R 2 IR KT 5720 BEFEEMA X — L OREFTY 7 %4 | FINR
HIEEMILIRET 5,
FEXIGMX 7 HIX, mifE A=6, 850ha
® fifaEIE S
o AR RS WAEREE A FREE T2 4 LB 0 ORI A ¥ — A% 2EIZH | FMWR
95, FEINIGHX 1 MK, mEmi§ A=1, 500ha
C. KEREHEESE
C.1AIXE=FY T
® RWAKE=HIY IR | RMAKE=FI TRy NU—7 Z BT 5FFE, BAY | NIHSA
v U — 7 K WS UC BT (2) . B4 2 BT (4) . 2 BT (2), 3 &
BIAIFT (20) D 4 # A I L TEIET 5,
o MTKE=FV IR | HTFAKE=F) TRy NT—7 28HT 55, O TAKKRT | NIHSA
v b U — 7 K v VER (16 BT) . @B FKEREEEEAR GRFIEIK, TR K
AT, WL T, WKIEBA - 2 5T
o KT —XEIHAENE | KLT —FEIRNESGET HT-HOOHEFE, 7x2—X 1 TiI A 1 | NIHSA
b - FINE A ek 3 v Mg A RE L C, RER(b AR S, 7 = — X 2 TITFNE A
FEL L TT7o—X 1 THILEI NI 2GR IE S 5,
& KXETV I EYH | KBMT—%OFNER. BT —% OBEMEZIX 27295 T | NIHSA
— ¥ EBJFA NIHSA PICKLET ) v /v X —ZikE S5, &5V
V7B —OREE, TEEER(LO 7 OICRE R F ¥ A Fi,
O KU B MEME SR | NIHSA BB IC £ 5 K SCUE oo B Bk 2 R etk 4~ 5 H 3, NTHSA
C. 2 K DHL Sy & il
o Uil FRA IR EEE | 8 D OKICHk & oIk E FE R & R E T 5 FE, NIWRMC, CMO
o JKFIHFFER AT - #iiilEe NIWRMC 35 & O MO {2 & 2 /K FIHFFFRFT - HHlaE ) 2 i k3 57 | NIWRMC, CMO
ik WOHEIE,
o JiIkE e KFIFHFFRRA] - Bl o 27 A DOEH %2 & T i likE B A2 4 /KSCHUEK | NIWRMC, CMO
THIEICEET 2 X 5 (et 5 HE,
TR FHO®

(9-2)



FAY= V) TH
EERERE PR AT R E T =7 b

Fulxy M T Ak
O KB&ETA K74 VK | KFAICEDZ a2 NEE L BEIEZRAKFAT A &2 28 Ak | NIWRMC, CMO
EHE REDTZDODEERET A BT A o & U+ 5 HZE,

C.3 KREFH
o & [EHCB K K Bk mﬁkioﬁﬂmwmg M+ DR T — % 2 AR M7= | FNR
HEE W, AKEBLNZEE9 2 Re 18RS L OUKEBIN & 53 5 F 3,
o FHHEJIKEE=4Y | EEWINIKITDKERNZIEEST 57D OKEBMNZ LS | FMWR
> 7 g i LA,
Hih : JICA 7n =2 FF—A

(2) ERTRE

MESNEFEOFE N TREE 92 1HE -5 R T, FFEOFE TRITKRD X D R lishickk
SWTHRD BTz,

(2-1) KIRBHFEZE

R AR EE

EhahEHE

D7p b 2020 FEE CICBIEERH OFEALFETT 5,

BEFH LADOMRERIE, M LFEE

ROEYFEL LT LEHICED RN MEFEL R L. £OMEEZ@ T, ¥ L@EHEH
DIZDDEMB L OF LARED Y NE Y FEONELED TN, INEVIZHIZ> TEF LE
MEBOTZD DM DU Y 285 L THERMT 5,

BTHLKIRBE 5

HEHTRE ARSI OV TIARAKER 10060 EI A BEFT 2025 £ % TISLE L7 AKKDOBE %
ZEEHRELT D, BEMEERICE LTI, R RO RIS DR TKIRBIRE 1T O,

T KBAFEEE

LD FHIFEH FIRE & B L TR WBERF T DY AEVICK o THUFKRZBRT 5, K
aYiikeN/ %%LT%TK%%E%%Wé@é NI BRI TIETH D7D, 2025 FIC
F7KFR 100% & 9572 D1T 2025 4 F TOMM TRFTFEDEARANHMT 2 EE L, #F KBS
%(UAEU#F-%E#F Ko%Kk E) b Z O CEMRMICHEINSE S, Fiz, 2025 F~
2030 DO WIITAG KHE 100% 2 HEFFT 5,

(2-2) KEBEY w7 & —HRBEE

ek - AT

2025 FEDFE/K R 100% 22 IS L OWARE 2030 45 F T 100%HEFF 2 BFE L LT, FRIRARHOREK A
F—LIZHONT, B 1 AT —VIZBWTEL, BEfFRAKAF—L208EFEL LOGHESEAEEL
TWVWDIEKAF — LOBFHFELZEBINB I OREINCEm L, 5 2~3 A7 —II2BW T, KRB

B (F LEER) OB ool EA T 5, HITAKFIHOKKA F—AIZO0W T,
WES U ITHHICBUR L . B 1~3 A7 —VOLMIcE Y H¥EEEHET 5,

BAEFEIIOWT, ARMATRRFELZEYICEY EH L, F 1 AT — VIR R F 2
ZREWIMC ERT 5,

FEWE - PEKTEE

BEAEFEIE A 5 — L OB E i P IR LB ENG W ORI OB TABR L, 2 A7 —
FCICRLETD, BIFIEETFEFLIIZTNTNEMERENRE WD, 1 AT =I5
IR, 3 AT —VETICRLIES, X LAH0 EMFEEL. BEEHKKERREFEED X LH
BHIRNICHE L T, 3 AT — VI TS/ 5,

N
i
DY

&
\]
-
&
©
1

(9-3)



FAY= V) TH
EERERE PR AT R E T =7 b

(2-3) AKEJREHBEHEFHE
AKXE=FI T

EF=H Y TRy T — T EERFITOW TSR B - JER A 1T 5, AKCE=4 U > JITfThE
THEREYS—E A KT —XEH, KXLET VU F) ([ZoOWTiE, EEEL U CyBEmET
RENBRFEL T L9 2T, BlIEmETNEEN Lo HELZERT D, BRMEETSFHEY
R TANEE S i R

K DBLSy & ]

R L LC, VBRI W KT 5L L bIC, /S0 =y MBRE RS L LKA
PR - I BT SR DRI KT 5. S b1 KB A KT A VREREEAT .
TIE ORI b & (ST E A R D TN B A A L CAT 5

KBRS HE

R L L O, 2ECEIKOKEBRIGGEFBO Y b, KEE=X U 7L bR EE
BEMT D, DD AT, IR E BN LOeEBEENIDKEE =%V » 7§tz
AR S5 0E L T <,

# 9-2 AKFEBRBREEXOEBTE

1 AT —Y FLo2AT—Y | FEIAT—V

FO¥E 2014-2020 2021-2025 2026-2030

14[15]|16 (17|18 (19|20 (21|22 |23 |24|25|26|27 [28]29 | 30

1. RUKBHZE

1.1 SE i 2R K IR B % = 3 XXX] XXX| XXX

1.2 BEAF 2 A OBRERIE, 17 E

o X NEBIREJTR(LEZE XXX | XK | XXX

° ﬁ%@ﬁEﬁ%%ﬁ@tb@%ﬁUﬂEU? oo o oo
— g V¥

@ ZAYUNEYTFT— g HE
1. 3 B AP %

2
2
2
2
2
2
2
2
2
2
2
2
2
2

® AT KRB 2 solek | etk el XX XX 300K | 30X
® M AKIRBR S E 3 stk ok e 300X 300X 300K 0| ok
2. HIF/KBAFEEHZE
2.1 BE S ofkrenlE
® BT - /AR - T st 0K | XX | X 300X | 30K 30K | XK 30 X0 30X X0 30 300 XK KK XXX
® KK sttt XOXK | XXX XK 30K 3K | K| K| KK | KX | X | 300K | 0K | XK | XK | XKK| XXX
2.2 FIF A
® BT - /BT - AT st 0K 00K 30X 300K | 30K 30K XK 300 XX | 30X 300X 3 300K X0 KK XXX
o Kk stk XOOX | XX | K| X 30X 30K 300K X0 | 00K | 30 30X 30K 300K X0 | X | X
i ek Y, XXX FEHE
Wil : JICA 72V =7 hF—24
#9-3 K - HABEEOEE TR
1 AT— Ho2RATF— | HEIRT—V
F ¥ 2014-2020 2021-2025 2026-2030
14(15(16|17|18|19|20(21(22|23]24|25|26 |27 [28(29] 30
1 fakekiEH3E
® RHLTT - /NERTH - MT sttt XX | 30K | XK X | 300X | 30 30X X 300X | 30K XX XK | 300K | 0K XK | XK
o Kk stk XOOX | X0 | 30K 30X 305 300 300K X0 | k| 30 30k 36| 300 x| e |
2 FRAKHT LS
® KHFTT - /NERTH - MT sttt OO | 30K | 3K | 30K | 300X | 30| 300K | XK 300K | 30K 30K XK 300K | 30K | KKK | 30K
o K& st 0K | XX | K| XK 3060 30K 300X XX | K| 30K 30K K| 30K X0 | 300 | XK
3 fEH
O NRAFPTREGRFE st 0K | XX | X 300X | 300K KK XK 30 XK | 30X X0 3| 300 XK | KKK | XXX
® AR g stlet] XK | 30K | XX | XK 300X | XXX
® fi/EHERIE st 0K 00K 30X 300K | 300K 30K X3 300 X | 30X 300X 3 300K X0 | KK 30X
o fE/ENEREERR (HHAH) st 0K | XX | X 300X | 30 30K | XK 300 XK 30X X0 30 300 XK KK KX
i ek Y, XXX FEHE
HBh - JICA 72 ¥ 7 FF— A
TR FHO®

(9-4)



FA4 V=) THE
B EDKEIE BB R AR E 7 e = 7 b

*9-4 VW - PIKEREOENM T

F1RAT—

F2ARAT—

F3AT—D

2014-2020

2021-2025

2026-2030

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

1.

WETEERE S 2

L1 Hfi St 9 2

XXX

XXX

XXX

XXX

XXX

XXX

1.2 BfifyrE v Ef3¥E

steiek

etk

XXX

XXX
XX

XXX
XXX

i

XXX
XXX

XXX
XXX

XXX

XXX

XXX

2
2
2
2
g

2.

HBER S

2.2 H N0 pE

etk

5 ek MM, XXX: S
H : JICA 7Y =7 hF— A

# 9-5 KEREHBEHEED LR TE

A

BLAT—

F2AT—

FE3AT—

2014-2020

2021-2025

2026-2030

—
i~

185

16

17

18

19

21

22

23

24

25

26

27

28

29

30

KILE=HY T

KikE=2 ) 7 xy U —7 ElidE

HWEKE=XV 7Ry hU— 7 EfiEE

KT — &2 BRE sk - FITE et g3

KXETV I 72—

KA R T e 1 5 2

SEIEIEE
SEIEIEE
SEIEIEE
SEIEIEIE
SEIEIEE
SHEIEIEE
SEIEIEE
SHEIEIEE
SEIEIEE
SEIEIEIE
HEIEIEIE
SHEIEIEE

XXX
XXX
XXX
XXX
XX

XXX
XX
XXX
XXX
XXX

K DELSY & il

I B A IR

AKFI A FFRE AT - I RE ) s g 36

T B e i

g

g

g

KEHETA BT A REFHE

IR BRI B P

A [E BB K R B A S

HEWIKEE=4Y > 7§

SEINEINEIEIREIEIEIEE

zlE
zlE
zlE
zlE
zlE
zlE
zlE
zlE
zlE
zlE
2|8
2|8
zlE

LR OB

RO Y A 7 FHIEE

Benue )| IR OREREFSEUOKBH-RE ) iR L3

JiE7 Ak |

RBDA 2FHRE i L33

AR R

RBDA OOFEREE G 1AL 2E

X DEHO N B

A EY AN

[ NialN AN RECER AEARN AN REEN AN BECAN AN BR AN NESAN AN BN AN BN Nie

KGR 7 v 2 = 7 MEBLORESIBHREFE

IKEIRBAZE - BRI PRSE S

SEINEIEINEIREIEIREEIR EIREIEIREIEIEEE
ZEINEIEINEIREIEIREIEIREIREIEINEIEIEIEE

SEINEIEIREIREIEINEE

{5 ek MR, XXX: EH
H : JICA 7Y =7 hF—A

(9-5)

&
\]
-

&

©
1




FAT =Y THE
REKEREBEHEIEAFHERE 27 b

9.2 BEEEOME

TRECEPREHE] (CMP) TIRZE SN MFEEON, HIKEFRE FWR) 23FrE 45 [/KIEBHRSH
¥, THRAKEERL IO AEE) & THE - JEkEE] o0 T, FEBRORBE 1T, .
KETREFICET A HEEIVTE, FERa—TORERFEIIOVTUL, TOHEREEHELZ L
TW5h,

e HLVEAE 2012 4F 12 HIFEOBEMB LA L — K~ (US$1=155 71 F) THEINT
W5, FEHEFEOEMIL, EHRKERE O THERTEFEBFLVHRT L, FEHEONRIZE 9-6 (1T
THEY Th D,

(1) BEEM
RS AR 9-6 [T,

#*9-6 TEHESM
PIRR A & R SR
(1) HxRTHEE FH R ME R, AR RS
(2) M H AR THITAR DRV HERS OKORERE, BikR7 - £ —4—%)

(3) WA - At FRE (D) @) &FFD 10%
(4) BUNHHREE EFE (D) ) BFED 5%

(5) TlHE (1)~ 4) D 10%
Hifl . JICA 7 ey =7 FF— A

(2) EX%E
BT a2 NOBEEERLZONREE I-THNHDHFE -9 ITRT,

RUCKPAREEELEIISTET A 7. T /KBIREEE L 152814 7 CliFOAFFAIT 238 ) A
T ThD, fK - fHEFEEE 2,563 1A 7. HERE - BEKEEEILS6(ET AT THD, £7-.
KRGS REE LB BT A 7 ThH D,

KIEBHSE 2 &K GG PR T O B3 HHIT LRL O RRFER D 8% % Hd, faK - ik
FX TT%, VERE - PKEELIT 1IN TH Y | FaK - BUKFEELEDR EDLHEDRRE W,

#9-7 AKFEBRREEODFEEE L ZONR

FEBMEONR HLHTD) sen

° R 5 - =R
JREETE wpw | oo, | B | wam | v |55
1. RIKEAREXE 6, 854 0 685 343 788 8, 670
1.1 FEhE P RV 7 2 154 0 15 8 18 195
1.2 B KIRBA R 6, 700 0 670 335 771 8,476
® R HACKIEBR R 3 3, 400 340 170 391 4,301
® JEIEACKIRBRSE 3, 300 330 165 380 4,175
2. HIF/KBAREZE 11,990 1,189 600 1,378 15, 157
2.1 BEERHA T O#RERIE 475 47 24 54 600
® Ry - /BTl - T 183 18 9 21 231
® K% 292 29 15 33 369
2.2 B A I 11,515 1,142 576 1, 324 14, 557
® BT - /BT - AT 4,219 422 211 185 5, 337
® K% 7, 296 730 365 839 9, 230
&t 18, 844 0 1, 874 943 2, 166 23, 827

HEh . JICA Ve v = hF—2A

&
\]
-
&
©
1

(9-6)



FAT =) THE

S EA IR IR AT B 7 2 V= s b

#F98 V7 ¥ —HBREEDEREE L ZLONR
HEMEONR (HHFA7) At
A=/ A Mg - Hal
= i st (BHFAZ)
@Iﬂ% %Hi%% gﬁ%‘l‘% B ﬁ% %'ﬁ?ﬁ%
1. #/Kk - AEEE 202, 615 20, 261 10, 130 23, 300 256, 308
1.1 fkkfEHE%E 20, 964 2, 096 1, 048 2,411 26, 520
® JCERTH - /NERHT - MT 18, 871 1,887 944 2170 23 872
o K% 2,093 209 105 241 2 648
1.2 Fa/KBrH 174, 109 17, 411 8, 705 20, 022 220, 247
® JCERTH - /NERET - MT 162, 459 16, 246 8, 123 18, 683 205, 511
o K% 11, 649 1, 165 582 1, 340 14, 736
1.3 s 7,542 754 377 867 9, 541
® NIRABPTER 2, 283 228 114 263 2, 888
® Ly R 5, 260 526 263 605 6, 653
2. FEFE - HEkEE 40, 696 80 4,077 2,039 4, 689 51, 581
2.1 BETFMisRD U e Y 2,090 8 210 105 241 2, 654
2.2 Frsihtisk o R 38, 606 72 3, 867 1,934 4,448 48, 927
® HfiEfE ¥ 18, 406 0 1, 840 920 2 116 23, 282
® PR T e E 15, 280 72 1, 535 768 1, 766 19, 421
o X LMY e 4, 920 0 192 246 566 6, 224
&5 243, 391 24, 338 12, 169 27, 989 307, 889
HEh - JICA 72 V=7 FF— LA
# 9-9 KEFREBEHEEFEDEEEZDONR
HEMEONR (HHTAF)
<3 - &t
St R T - (EHFA )
THEE HERFE A
1. KXE=ZV T 1, 310 1, 452 2, 763
® KifikE=HY T Xy hU— 7 BEHFE 249 1, 109 1, 358
o i KE=HY IRy bT— T HFEE 1, 050 172 1,222
& KITEFV LI 2 —H 11 171 183
2. KEBEEH 463 251 714
o 2[EHCEIKKEBIHISERTE 463 239 702
® FEIJIKEE=FY i 0 12 12
D BERTER R L ONER - M HEE N REI S RE LTSN FHEIIHO W TIEH L,
H2) BB IBRTIZ B 2 M FIRELEOE HILE .,
Hih : JICA 7 e Py hF—A
Fitw FOE

9-7)



FAT =V THE
EEKE RS RIS IEAF IR E T = 7

9.3 BEEBOMB 2T T A

HITTE CRER L7 KRB 2, WK - AEFEB L OVEN - K FEOMBE T 0 77 L% FE 9-10
IZRT,

IKIEBHR RS (RWMAKEHITAK) OAT— L OBEHRIT, H 1 27— 32%, §H 2 A7
— U A3%, HI AT V2% o TEY, FH2 AT —VOEEHENMUAT L0 @D,

WK s BAFREORELRIIE 1 AT — 4%, B2 AT —V 3%, FHI3IAT—I21%THVF 1
AT =BT HEE RN R E L FOH%ICHTT 5,

VW - BEAKFEOREHRITFE 1 AT —42%, F2 A7 —T31%, HFI AT =V 2T%THVEH 1
AT =BT DEELRN R S & < T DO%ICHET 5,

#9-10 KREFFEBREOMBE v S T L

. §?~?%®&§@(m%fj§) \ AR EEAE
- gﬁ2(1) e %232;1<3025/ i 10HEF17)
A KIABAZEEZE 7.5 10.3 6.0 23.8
A1 RUEAKBHFE 0.2 4.3 4.2 8.7
A. 1.1 FEh PR K R B 0.2 0 0 0.2
A. 1.2 BrEKIRBRFE 0 4.3 4.2 8.5
® #iTH A K KR BA % 0 4.3 0 4.3
® EEFH K KIE B2 0 0 4.2 4.2
A. 2 HIUF /K BHZE 7.3 6.0 1.8 15. 1
A. 2. 1 BERR IR O RéREmEIfE 0.3 0.2 0.1 0.6
® Ry - /Rl - T 0.1 0.1 0.1 0.2
o fIY 0.2 0.1 0.1 0.4
A. 2. 2 FrEUEFHEHI 7.0 5.8 1.7 14.5
® AR - /BT - HT 2.4 2.0 0.9 53
® fI¥ 4.6 3.8 0.8 9.2
B. #a/K - A 121.6 79.8 55. 0 256. 2
B. 1 #/KIUEFZE 16.7 5.8 4.1 26.5
® AR - /BT - HT 15. 5 4.8 36 23.9
® fI¥ 12 1.0 0.5 2.6
B. 2 Ka/KHTH 2 97.1 73.0 50. 1 220. 2
® Ry - /Rl - T 90. 5 67.5 47. 5 205, 5
® fIv% 6.6 5.5 2.6 14.7
B.3 I 7.8 1.0 0.8 9.5
O INRIERTHIER 1.2 1.0 0.8 2.9
® AL RS E 6.7 0.0 0.0 6.7
C. VR - PekEE 21. 4 16. 2 14.0 51.6
C.1 BEfFftisk D VU ~E Y 1.3 0.8 0.6 2.7
C. 2 BrElhizk DR 20. 1 15. 4 13. 4 48.9
® I 16.9 6.4 0.0 233
® Pk e 3.2 9.0 7.2 19. 4
o K LEREYEE 0.0 0.0 6.2 62
& 150. 5 106. 3 75. 0 331.6
HH . JICA 7 ey =7 FF—»4
BT FOE
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H10= L% Sl
10.1 &% - MEmE O
10. 1.1 BFEIH

KT, 7 HOR U 7 4 —AEEED kT 51 (- kT (2o
VT R 10-1IZHES S OREORFETMEAT 5

& 10-1 BRFEFMAER L O

I oY=/ Faxk \
TIPS KRR ER | BAVER | @ B
1. k3
1) SEF2E 5 ] -
- AR TR K JH 51 it ¢ 58 0&M | K BbFG S INZh R
- FEERG K I 51 it 5T 0&M | K BbAG S INZh R
2) FHRAG /K F 25
- AR TRA K MBI | 2L HITFAK VoKkEE - AR | o&M | AKEEREEHENSh B
- gk K P51 R K CARE 1L 0&M | ZKHEHS EHE Zh IR
2. W - HEAKEHE
1) BEAERERE
- B G SEE O&M | A= e feli b 26 R
- A I FEETE HA 51 — R A TERE - [ O&M | A= i feli e 2 R
- Lok T E A | HA WY —H A HERE - [F35 O&M | AEJE i 2h S
2) Bl ¥
- FAGHEIE S SE R T A HA 1] W - B O&M | A7 Ryl H 22h S
© A LNH YD HEHE HA 51 AN P - WY O&M | A7 ol H 22h S
- A BHIS FEEE i1 S HERE - [ 0&M | A= pE mr i 20 2R
<FEHMmD 7= DT >
1. ZFAf A NEBIN AR (EIRR) , fH2§ - 22 =R (B/C Ratio) . BL{EAMEAE (NPV)
2. RO H 10% (FENC I 1T 5 fthdz Bk B oo Fefi i 2 22 )
3. FEAmAE S FED THFERETEND 30 4FH
4. TEE DRt 4L FE7K A0 4F . JEIE - S 5O AR, A4 1 804F, JRTT : 40 4F, MR - 15 4F
5. FEH 55 10 B an Al
6. ORM HEY)  FERD 0. 1%, B FERO 2.5%., WAKRK(LEE  FE
: : #D 10%
7. FHEHORFIHIRE | ek - #6235 0 0.8, T fth 0. 72 (g E[EF] 22 R)

i - JICA 70 Y=z 7 hF—A

(1) #aKEFEE

WMAKEEOTMIL, I EOFETEBIOFEEE, W FrRORMKEEMERICEKESZIT)
B, HEEHEIHREEIIFR 102D LHICEE LT,

KIS = FHEFEEMIC L AN E X M I TRESE
£ 10-2 HEEXILVREOCERE

KEEE BEIZHT- > T DR FLERE R
1. FiE 1AMV KEEEOREH (Vv & —/N) | & 67~91, F¥%:30
c FEMT0 AE (NBS 7 —%) 5.2 A
« FEHN A DOHERE (NBS F— Z 12 H:5<) JNBI (RHPEIFER o 1/2)
-%ﬁﬂﬂ (\Zx9™ B KL P RERA T 0 3%, KV 1%
TERE R (T4 7 /m3) i 0 65~170, FI¥E : 20~40
2. P - 1L mlmﬂﬁﬂﬁxﬂ AVIAD) FREH KD 1.6 1%

Hil : JICA 7 vy =2 FF—24

¥
N
il
H
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SEAGIRE R AT EOE 7 0 V) b

ERRICI » TT o T i K EE OB REm 2 B2 2 10-3 127,
% 10-3  F/KEFEDORFE A

faKklEEE Fa KT LS
Hirsk #Bh FHE #Bh ﬁ@

EIRR B/C NPV | EIRR B/C NPV | EIRR B/C NPV | EIRR = B/C NPV
FAT2YT 50% 3.6 314.7| 28% 2.2 11.1[10.1% 1.0 13.5 | 9.2% 0.9 -4.9
RG24 M 41% $3.1:30.6 | 24% 2.0: 1.5 | 8.0% - 0.9 -13.9| 87% : 0.9 i-1.1
1 | Katsina /N 36% 3.1 5.6 | 19% 1.7 0.2 | 7.4% 0.8 -9.6 | 8.0% 0.9 -0.6
2 | Kebbi M 48% 3.6 7.3 | 24% 2.0 0.4 9.1% 1.0  -1.1| 9.1% = 0.9  -0.2
3 | Sokoto I 42% 1.0 11.1 | 26% 2.1 0.5 | 7.8% 0.9 -1.8 | 7.9% 0.8 -0.3
4 | Zamfara M| 36% | 2.31 3.8 | 26% |2.1)0.2]9.9% 0.9 -0.1|10.0%| 1.0 | 0.0

1) NPV=10{B) 1 T
ML : JICA 7= FF— A

FEROFHImFERIZE D & FFEELMNCEDITE TR H D, HA-1 2R TITEROESE T
H% 10%% EES &5 WFE S WEEZ R L, R ERICZYE L0 6,

(1-1) fakekfEHEE

AR : HA-1 2K T EIRR 1% 41% & BRI S IR D TRV, ZHhidcfiE F 28 DS HHIZ L ~K
WZENRRERBERNTH D, FRIH T KSIEFENT7-5MD EIRR (5,

M #HEELFEU X910, HA-1 2 TEIRR 1% 24% & @RS 2R L=, FKIE
M KLEFEELTH ) FEENMEWZ ERERTH D,

(1-2) #AKBHEZE

it FROHTT - FoKRERR DR E AL 2 D | HA-1 2K T EIRR 13 8% & EAR DK ]
Th2 10%% FEDHER L RoT, M, MEIZLD &, EIRR 28 10% &2 5 12 ITERE % 16%
BT 2 MRS D,
M FEOH A - BEOKREENAE L 220 . EIRR 13 9. 2% & EARDOHESEH 10 %%
TS 7223, MR ORI SEAFTRERE 2 B T AU B IIM Rz Ao b,
(2) WL - HekE3E
HERE « K EEOFAMIL, #9 ZEOEETRBIOHESE . WO TLORE - Pk EMRI
HAOXTH,

WEIE - PR MELS

1. WABREE

= EPEEMPTS (With-project MifffF - Without-project Fipifs) + FEEEFI4E

2. TofthEHEE
= HEEEMTS (With-project $fiFffs - Without—project fipT4s)

AEPEF MG K ORERIEOEEICH Tz > TE, LLTORHRICESET o7z,

&
N
il
H
@)
1
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T4 TE

REA IR AT WA T 2 Vs |

# 10-4 FEREEDH DRI

EPEE M
With-project Without—project @
RPEW) BT RPEWY) BAUY EPEREANRE | AEPESE RN
b/ /ha b/ /ha 17/kg
7K H 4.9 KAKEE - KFE O 2.6 170
A =2=0) 3.0 A== 1.7 80 ik > 50%
— — T Lbw b HAL, 8 DA 1.1 40
DA E
EE H Nassarawa : 6MWx24h, Taraba : 9MWx24h, Donga : 156MWx24h
7¢ 7 B 747 /MWh 9, 563 1 2012 AFEIGEEFR LA EAN  (HPT : MYTO)

) ORAFEEMBIIAFREE 27D JICA Fu =y FF—LnHEE L (ST X MR HHEE/NEY
FIZE KB RE 2 7ZZ LS ZH#HE), QFFEHFMINGEEEZFTHESBE LI ZCREABEOAZZE LT,
Hil . hyEoad O Uy MEEEMEKIL. NBS T —Z 25, FoftE JICA 7’2y M F—A

ERRIZIR o TIT o 72 - HEKEFEORFEFEMZ HA B3R 10-5 L OV 10-6 2R,
Fz 10-5 BEFFERE - YK EZE R

Hii SHEFE el It 2 PR T EFE
- EIRR B/C NPV | EIRR B/C NPV EIRR B/C NPV
FAP=UT | 41.8% 41 | 47.9 | 13.2% 1.3 | 33.4 10.8% 1.1 5. 2
HA-1 30.5% | 2.9 1.7 9.7%] 1.1 | -0.2 9.0%] 0.9 | -0.5
) NPV=10 (&)1 7
HE : JICA Va7 hF—2A
F 10-6  FOHEERE - PKFEORETE
Hit G ETE 2 K LB D R e BT
- ETRR  B/C_ NPV | EIRR  B/C NPV | EIRR  B/C NPV
FAP=VT 20.3% 2.0  66.5 | 9.6% 0.96 -3.9 | 10.4% 1.0 4.3
HA-1 - - - 4.6% 0.5 | 0.9 - | - -

1) NPV=10{B) 1 T

Hh . JICA 7 e Y=/ FF—A

BEUEEE . YIRS I NS NME BT 2 & 206, EIRR 13X 30. 5% & 7R
L7,
BEEEEEBTEE : HA-1 OBE. KRITNH ORI, T /EM I I E T REm &

A0%FREE LRV EANEER L EIRR 13 9. 7% & 72 o7~ M. BB LD L. EIRRDS 10%ZEZ 51
TR E & S%HIT D LENH D,

PRTESEE, FAB|NVEE: WMFEEL L EIRR10%Z FELFERE o7, .

L EIRRIZ 10% &2 H101E, BB 2% %10%. 50% DOEIENLETH 5,
AN SILD Z S L0, gk, BRHHIC L » TA L 5 A,

F 2T X DIEKER

MEICED

FREMENW NS AEEEBIE 2 A5 2 LS ARE &L 220 | EEIEETEEIC & - THRIC RS
DFF72 b IMEERFEFERWREL 725, T D I D 2TB/KIT & DR RIS BIFE LR 203,
ZoREEIEE LTHALZSGS. AFEEORFTHERELZ RS &GO LI LRI LeR
BICESLERS D, Lo X210 4] bEKRTH D,
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10.1.2 HBEsE

(1) MBRTTa—n
(1-1) #aAKFEXE

£ 10-7 IC HEEAFE 2030 4E £ TORKFZEDOIMNBIB L AT —DRIIFEEE 274, HA-1 il 2K
DFEEEITRFE2,66T[EFT A T LD AT —=UHTIHE L AT —IUN45%. 52 AT — 70 33%,
FIRAT—IUN21% TH D,

£ 10-7 MBI ORT—VRIFEER 10ET17)

e HLAT—Y F2ATF—Y 3 RATF—Y At
2014 — 2020 2021 - 2025 2026 — 2030 2014 - 2030

HA-1 121.2 89. 2 56. 3 266. 7
1. Katsina M 65. 2 43.8 24. 4 133. 4

2. Kebbi , 23.5 17.7 10.9 52.1

3. Sokoto I 19.2 12.3 10. 4 41.9

4. Zamfara M| 13.3 15. 4 10.6 39.3

Hill . JICA 70 Y= 7 hF—L4

(1-2) FE®E - PekEHE

HAEAFE 2030 F- £ TOFE - HEKFED AT —LBIB L OAT —URIFEEEIIFR 10-8 ([Z/RT1H
D THDH HA-1 HIRBIROFEL TSI ET A T THY AT —URITIEE 1 AT —U038%.
2 AT —UN 2%, HBIAT—IUMN3B%LERD,

#£108 AF—ABIVRT—IRIEEE 10EBFA5)

I H1AT—V HoAT—V B3 AT —V &3
2014 - 2020 2021 - 2025 2026 — 2030 2014 - 2030
HA-1 21.5 16.2 18.2 55.9
1. BEHE 1.4 0.8 0.6 2.8
2. BEfrdE 16.9 6.4 - 23.3
3. PREREE 3.2 9.0 7.2 19. 4
4. HIfATER G E - - - -
5. X LMEMEY - - 10. 4 10. 4
6. MATEEF - - - -

HEL : JICA 70 =27 hF—L4
(2) BE&REORE
(2-1) #ak=EZE

[~ [ETORKEFIFRITHEIRENT LINBURFAHAD 1T > TOD OO, FHIINBUFIZBIFREFHEE O
80% L L& - TE Y MKFEEFH TORIZTRERENIRE W, L LRRL, NMERFOMECR
BUIEE L ST L O TR FETENTEL S THRY, 1o T, FEDOBI - FEhilchHz-
TUE. EFREIT & OB - BESRNEEN D, —T7, MBUMIZ, FEIHT 2 REAEED
TG KL OEBREIERE O 2 EE &R EDO SR EN OB NNV ETH S, ENSORKE 4
ZHE DT DO, EVRAET N EREE UNBIFRIEZ £ 5 K O RIBRERBRIER,

ROIT AU BRI OF K FHEE IR T 2 BT Y 2 MNANZEE T, M. FINOBE4IE, 1.2.2 (2)
Bl TR K LRI T 2 M OB FEE S FEICE S X B E LT,
Katsina

# 10-9 |2 Katsina MIZRBIT DK EFEEB IO OGS EME 2 77, [FEINOFEE T HA-1
W4Jllfﬁﬁ%jﬁ%<-ﬁ%’ﬁl 3BAfETA T, FEYTI8EBF AT L5, LLERL, ZNLETO
K EFZEIZ ﬁ?é%ﬁ% YEMBITE 36 ETA 7 THY., FEOERSNESH L & LIZEA
FEEOTZDITITINTE OB THE F 71X E MBI OXENLE L 725,
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T4 TE

REA IR AT WA T 2 Vs |

# 10-9 HEEESREOMWE .

Katsina N (10 &} 1 )

FIAT—Y | H2AT—Y | HEIAT—Y aat
HH 2014 - 2020 2021 - 2025 2026 — 2030 2014 - 2030
JE L] E ey | P E ]
LR EFE 4.3 0.6 1.0 0.2 0.6 0.1 5.9 0.3
o P 60.9 8.7 42.8 8.6 23.8 4.8 127.5 7.5
&t 65. 2 9.3 43.8 8.8 24. 4 4.9 133.4 7.8
— = ST ETS
2. KRR ﬁI%;EK@M$ﬁM” 25.2 | 3.6 | 180 | 3.6 | 180 | 3.6 | 6.2 | 3.6
Erpen %%r‘l’*Lﬁ?‘Z)
52 3% - BURMFRE Y AA
BAREOHE, BlofHDB
WIS L O H e B 00 25 40. 0 5.7 25.8 5.2 6.4 1.3 72.2 4.9
BB
&t 65. 2 9.3 43.8 8.8 24. 4 4.9 133.4 7.8

0 mE 2 ER (2011 BLUN2011 ) @ Katsina NG KF T FEITAEL 36 BT 1 T,
Ml JICA 7 a7 hF—A

Kebbi S

% 10-10 | Kebbi MIZB T DK FHEE B L OF OB ETEME 2 =7, RN OFEE I1TR%E 521
B A7, Y 3BT AT L5, FMOZNE TORKFLICKT D TREAES EREITAE 53
BF AT THY., FAEOERSNES% LI L LIZEES., AFEERBEIINOTE TR Y [FE L

Rohb,
# 10-10 FHEESHEOBE : Kebbi M (10ET A7)
AT — FT2AT— BIAT— =i
HH 2014 - 202 2021 - 2025 2026 — 203 2014 - 2030
BiEE ] L] e Py | E L] iEH Py
1. FEL wEFE 4.1 0.6 1.6 0.3 1.0 0.2 6.7 0.4
B 19. 4 2,8 16. 1 3.2 9.9 2.0 45. 4 2.7
(k18 23.5 3.4 17.7 3.5 10.9 2.2 52. 1 3.1
0. Faw L | B 125 BUROMTHE Y
o B2 23.5 3.4 17.7 3.5 10.9 2.2 52. 1 3.1
%2 3% BURMN T REL S 4E
DAREOLE ., BB B B . o o ~ ~ B
NI X OSEFREIF 25 D
Eo XA
X 23.5 3.4 17.7 3.5 10.9 2.2 52. 1 3.1

T B 3AERM (2009~2011 4E) 0 Kebbi JIHE /K ERIFR TRITEFEY 53 (51 7,
HE . JICA Ve V=7 FF— LA

Sokoto M

F 10-11 (T Kebbi M 1T D Fa/KFHEE I LOE OF @i B 2 7~ d, RN OFHH 1 THEE 419
BFH A7, BHh 24 8 AT L7 D, [FIMND ZAVE CTORKFEITKT D THRE D FEEITE 29

BFA7THY., RROER DD SHE bR & LIcha, AFEEREGINO TR THRY A6

Rohb,
# 10-11 FHEEESHTEOHE : Sokoto M (10T 1 7)
BIRAT—Y | H2AT—V | HIRAT—V &t
HH 2014 - 2020 2021 - 2025 2026 — 2030 2014 - 2030
EH P B ] | P EH P
1. FEE Y CEE 6.9 1.0 2.0 0.4 1.7 0.3 10.6 0.6
HAR R 12.3 1.7 10.3 2.1 8.7 1.8 31.3 1.8
&zt 19.2 2.7 12.3 2.5 10. 4 2.1 41.9 2.4
2. dEe | BLEBROMTHED | 190 | 97 | 123 | 2.5 10.4 | 2.1 | 41.9 | 2.4
5 HE T 5
582 3% BURIN P RA > %E
PARRDOEA . B SFDE _ N B B B B _ B
ds L USE B s 5 D
BoeXEE
&t 19.2 2.7 12.3 2.5 10. 4 2.1 41.9 2.4
B 3R (2009~2011 £8) @ Sokoto JNAE/KFEPIFE TEITE LY 2981 7,
W JICA 7r Y2 hF—A
FTm H1OE
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Zamfara M|
7% 10-12 |Z Zamfara JIZEB T DK FEE L L OEOGE&iEME L2 /RT, HN@%%% THKA
3%%747\$1ﬂ%ﬁﬁ%7&@60HM®_nif@ﬁm$% (%42 T HREL Sy S 4R

20 fEF AT THY ., FEOERDINAS% b & LIZ5A. ”127~v®;0%3xT%:m
INFHECTHRYABEE DM, B 2 AT —VIETARE UNTEOBINEE £ 72 13 T O 1
DB L7205,

#10-12 BHEEESFEOME : Zanfara M (10ET 1 F)

H1AT— HoLAT— FHIAT—Y il
IEE 2014 - 2020 2021 - 2025 2026 — 2030 2014 - 2030
Loges | duEgesk 1.8 | 0.3 5.8 1.2 L0 | 0.2 8.6 | 0.5
e L] 1.5 | 1.6 9.6 | 1.9 9.6 | 1.9 | 30.7 | 18
e 13.3 | 1.9 | 154 | 3.1 | 106 | 21 | 39.3 | 2.3
T PRI Y I T E X T A
2. FHWR | BLE BROMTRED | 55 | 19 | 190 | 24 | 1006 | 21 | 359 | 21
| BERET
B2 3% BRIy AE
DARREOEE, BB B _ 3 _
M £ OSBRI B> D 4 0.7 4| 0.2
&
T 133 | 1.9 | 154 | 31 | 106 | 21 | 39.3 | 2.3

W2 3R (2009~2011 4E) O Zamfara NG /KFEBIZE THRITEVY 24 (BF 1 7,
i - JICA 7m = FF—A

(2-2) WEWE - PkFR

HA-1 DBERE « BEAEREB®H A7 V2 — L 3FE 10-13 1R LN, AT —OEFHEELE®R T THE
D XD/ D, FEBEVREITBIES AT, BIEFEEE COMBOETEFEE LB HEF AT T
H5D,

#10-13 R - AKFEEORT—VRHIEEE 10ET1 )

F1RAT—Y FoLAT—Y FIRT—Y i
HH 2014 - 2020 2021 - 2025 2026 — 2029 2014 - 2029
i R i R i R i R
R 21.5 3.1 16. 2 3.2 18.2 4.5 55.9 3.5

i - JICA 70 Y=z 7 hF—A

Z DRI 35 (B A TI1E, EITEUFORGE 3 4R (2009~2011 HEFE-Y) O PB4 R
BE - PEAKFELEREITL 350 (EF A4 7 D 10%I YT 5, EIBUF THEIZ, 2 HA ORERE - HEAKE
¥rxgIs, L - 1 =— X - RBFMEZ RO LRGRE S NS RE Th LD, REKE
J~AZ—752 2013 TS LZ L 912, HA-1 OEE BLEHE T b TEAZ RO EWIES
I -ROICELy U, ERBEF 3 - Il IRy SND 2 ENREEND,

LrL, 2HA OFHFEEEDO S %iﬁﬁmkﬁﬁﬁ%ﬁm SN TIRIE 2 22 28, 2030 4RI
DK BEFEFE 100% BAEZEROT-OIZITBM TPEEELNY 7 ha— Ui & W o 2 E BT XK
LM A EEN D,

. FMWR |45 RBDA DOHEREE 2% PPP x4 & L CEMHOIRE 21TV >D2H 5, LaxL, PPP D
FEBICHT- > Tid, NAORMEEICEALEZRANED LI RFEEI R =27V o 2R L
TEVRAT T UOERE REDPMETH Y, XZOFEFERAEIC T TIXE Z H I To PRIGENE
Zil U CREMP R TE VIART 7 v a Y InEENnD,
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10.2 = - RER O

10.2.1 FHmD B

AFHE O T B A, HA-1 % WE BRI O fR R BN - BRI L TIRERYIC
LORREEGZ D% H/\Zo LD D, ADENRTINEN DG E I TN E R ER L“Db\
Thbmatsh o,

10.2.2 B 5

HA-1 (28 1) 2 il LG TR R S D FEIT O W THIBR I 2SN (IEE) 12 X - TRl
%, IEE O)ui*ﬂﬂjﬂi 2V TIX Supplement—10 (278 X315,

10.2.3 IEEIZ & %5Ff

(1) FEXRNZHIBOBLR, 2 - RERK

TR G 0 | AR, AR - BREBDIRDUE, B 13, FAEIRINGEBY THD, TRHOM
BT Supplement—-10 IR EN 5,

(2) TEY R LHKEZANS

HA-1 12381 A il & BREH M 2 A5 k3~ 2 FE I, KEEHEEFELRE, 4 >0k X —ITb
720, SOFEfHFFIHEL 81 DIREFENGRD, K10-14 ) ZNOLOEBIFEDY A R LHE
EMEEL T Supplement—10 12/ R N5,

% 10-14 HA-1 28T B FiiE BE EHERRT HEEK

Sy B RERE & %
. 7 (R 2 2 !
2. T - FEG A - 1 £
3. R - Bk 6 8 1
4. f#E _ 28 28

& A 8 581 =

e

¥: A V2 ) TEBUFIZ L DBEFR R FER OYRIRE BRETE O BAE A KT 2 72 OIZHE & 72 D3R IZHEE-S5 < JICA
TVl hF—AIC L HIRREE

*% : TEE B0 HRYDO T2, HIUT/KBIRFEITHET - HEHRKFEIIED TN D,

sk L ARFRIIIKE RS FIBEF LS A TR,

Wil . JICA 7 u Y =7 hF— LA

T T - RO TBE SR b1 IE, MUK RIC £ B 7 = U — S S A
LA iz, HEOKME, BT Lo T KB, i - RIS A D T IEE I &
BRMEAT 5 .

(3) FEONE (27 ) —=17)

Procedural Guidelines on Environmental Impact Assessment, Decree 86, 1992 (T & FH¥E
DAY V== T 5fTole, AV V==V T ORRIEUTO LI ICRTLEBY Th D,
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% 10-15 HA-1 ICBIT A MBS BE 2R T H5F XD IEE B X O EIA AEOLEMIZE S &5

]
ETA - . BB BIA SRR I
B 1Y BRI~V BRI ALE L 7 5 B Y7 a— FEW
7 (k) s
. | EREE L L | B - MERK 16
! §§QMAﬁEﬁ£*é i ATRERERRA L A— b BIA | WERE - BEK 5
: A DT AT e 1
HT 2 —1 EFF 29
75 (k) 0
e i | EEREEG U a0 AR 23
. i;fﬁmﬂﬁﬁﬁg* g ATHEME A L A — k. EIA | WERE - DK
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Overall Rating
Sector Dams Sector Municipal Water Supply
! v (2] < Q 2 o ~
£ |8 |Bs|8s|E2Bol2 g |2 lsx
s |s |sglasg|lgs|esless|R |= [e2|= 3
< S Qulog0o|g8lagols 2N = S aola ©
= P AV N A [ RN SR o) L NCH I R = P NG
g Likely Impact Items g . |s §§ g 8|5 2|8 §E§§§%§6§$
g solsglsd|s <2 2|5 8|aa|e 8|F |2
£ 3|y 38Tl vlsals Solos|d oL Sl 2
S s 2ls olsg|leg|lgalgsg S|l2e|m Y| E|°F
O EO|EG|IES|ES|ER[IEQR|IZR|H 2| 2|B 2|5 &
g 2 |2 |2c|28|8F|B~¥ (2 V|cE|25|E8|g8
& £ |g |ec|sa|FElFs|EL|E3|6C|E5|22
- = 5 [z=lzclgs|les|sEle |8 |E=2|E S
2 g |2 |EBleg|=E(zg|28|3 [E |E8|se
2 < % 8 SIS R|lw E|lw 2 < @ S 2leE
ol S 9N O £
@ | N° o (o sl 8l |1 |= z | @
1 |Involuntary resettlement A- B- - - - - - - - - -
2 |Local Economy such as Employment & Livelihood, etc. | A+ | B+ | A+ [ B+ | A+ | B+ | B+ - - A+ | B+
3 |Land use and utilization of local resources A- B- A- B- B- B- - - - - -
ial instituti h ial inf local
4 Soc.la. mstltut.lon.s su_c e}ssoma infrastructure and loca c c c c. ) c - i i i ]
decision-making institutions
5 Exnst{ng soqal |nfr_a_st.ructure & Services such as A B- A B- N B. ] . . A B.
s Traffic/Public Facilities
[<5)
% 6 | The poor, indigenous and ethnic people C- C- C- C- - - - - - - -
E 7 Inequality between beneficiaries and project-affected ) ) ) ) ) ) i i i i i
] peoples
§ Cultural heritage - - C- C- - - - - - - -
@ Local conflict of interests C- C- A- A- - C- - - - - -
10 [Water use right and common land use right C- C- C- C- - - - - - - -
1 Water s_upply and/or Irrigation with Potential Power A+ | Ax ar | as | ae | ar | as | as | As i i
generation
12 |Vector of diseases A- A- A- A- - - - - - -
Disaster (natural risk) and infectious diseases such as
13 HIVIAIDS A B A B B B B B B B B
14 [Topography and geographical features C- B- B- B- - - - - - - -
15 | Accumulation of sediment into Dams B- B- B- B- - - - - - - -
16 |Protected Area - - A- | A lcrcelcice|crc+| - B _ _
é 17 |Ground water C-IC+|C-[C+|C-IC+|C-[C+| - - - - - - -
§ 18 [Soil erosion B- B- B- B- B- B- - - - - R
E 19 |Hydrological situation (flow regime) B- B- B- B- B- B- C- - - - -
B | 20 |Coastal zone - - - - C- C- - - - - R
=
g 21 |Flora, Fauna and Biodiversity A- B- A- A- B- B- - - - - -
22 [Meteorology - - - - - - - - - R -
23 |Landscape - - - - - - - - - R -
24 |Global warming - - - - - - - - - - -
25 |Air pollution B- B- B- B- B- B- B- B- B- B- B-
26 (Water pollution B- B- B- B- B- B- B- B- B- B- B-
27 |Soil pollution - - - - - R
g 28 |Waste B- B- B- B- B- B- B- B- - B- B-
5 | 29 [Noise and vibration B-|B | B |B|B |B |[B [B |B|B|B
&€ |30 |Ground subsidence - - - - - - - - - R R
31 |Offensive odor - - - - - - - - - - -
32 |Bottom sediment C- C- C- C- B- B- - - - - R
33 |Accident C- C- C- C- C- C- C- C- C- C- C-
Rating Criteria
A+/-: Significant positive/negative impact is expected.
B+/-: Some positive/negative impact is expected.
C+/-: Extent of positive/negative impact is unknown. (A further examination is required in the further project formulation)
- -2 No impact is expected.
Source: JICA Project Team
BT 10X
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Overall Rating
Sector Irrigation and Drainage | Sector Sanitation
l ' — -
A \% AN« V © o | S i
g |s |85 g5 | 2 |E |8
< |<K8 KB [ © (8 B
5 i sclesled EE | & |5 Sle
g Likely Impact ltems = 5 = 5 R N R - g % SIE .
1% BOIEOIB 2|8 2o = |5 o o
5 E |le ' |es 3l 3 B |2 s
3 S ©|C ©|D o Ola = oSl v n |G o
o SS|l6<|580520 5 [55|so
g aglag@s " BE | 2 |cglS
5] solsalse |52 S |€ &al8
IS Sw|Sw|E s Bs 8 |8 |2
= w ® © = T S S @
2 2 |2 |2s 2o = |5 2
= = = — — 1% (2} o
2 = | [E8 [ES 2 |12 |8
= = = o [=]
wm | Ne e [t o |O
1 |Involuntary resettlement A- B- C- C- - - -
2 |Local Economy such as Employment & Livelihood, etc. A+ | A+ A+ B+ B+ [ B+ -
3 |Land use and utilization of local resources A- B- A- B- B- B- -
4 Social institutions such as social infrastructure and local decision-making c | e c- c- ] ] ]
- institutions
g | 5 |Existingsocial infrastructure & Services such as Traffic/Public Facilities A- B- A- B- B- B- -
o
g 6 |The poor, indigenous and ethnic people C- C- C- C- - - -
@ | 7 [Inequality between beneficiaries and project-affected peoples - - - - - -
§ 8 [Cultural heritage - - - - - f
? 1"9 |Local conflict of interests C- C- C- C- A- | A- -
10 [Water use right and common land use right B- B- C- C- - - -
11 |Sanitation - - - - A+ | A+ | A+
12 | Vector of diseases A- B- A- B- B- B- | B-
13 |Disaster (natural risk) and infectious diseases such as HIV/AIDS B- B- A- B- B- B- -
14 [Topography and geographical features - - - - - - R
15 |Accumulation of sediment into Dams - - - - - - R
16 |Protected Area - - A- A- |C-[C+|C-[C+| -
é 17 |Ground water - - - - - R
§ 18 | Soil erosion B- B- B- B- B- B- -
E 19 [Hydrological situation (flow regime) B- B- B- B- - - -
'® | 20 |Coastal zone - - - - - - R
=
§ 21 [Flora, Fauna and Biodiversity A- B- A- A- B- B- R
22 [Meteorology - - - - - - -
23 |Landscape - - - - R R R
24 |Global warming - - - - - - -
25 |Air pollution B- B- B- B- B- B- -
26 |Water pollution A- B- A- A- B- B- B-
27 |Soil pollution B- B- B- B- - - -
5 28 |Waste B- B- B- B- B- B- | B-
E 29 |Noise and vibration B- B- B- B- B- B- -
[}
o | 30 (Ground subsidence - - - - R R R
31 |Offensive odor - - - - A- | A | A-
32 |Bottom sediment B- B- B- B- B- B- -
33 |Accident C- C- C- C- C- C- | C-

Rating Criteria
A+/-: Significant positive/negative impact is expected.
B+/-: Some positive/negative impact is expected.

C+/-: Extent of positive/negative impact is unknown. (A further examination is required in the further project formulation)

. - No impact is expected.
Source: JICA Project Team
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The Project for Review and Update of
Nigeria National Water Resources Master Plan

Supplement 3.1 Water Demand of Existing Irrigation Schemes

1. Water Demand of Existing Irrigation Schemes
A: Surface water (existing)
SHA Public Wet Seazon Dry Seazon Wet Seazon Dry Seazon Surface
HA Ared (.k”.‘z) divided by S Irrigation Diversion Dni/version Water rillv.a\ter Water
e | e National Area Irigated | Water R Water R Demand Demand | Total (A
Nigeria) ational (km2) rrigate ater Req. ater Req. eman eman otal (A)
Boundary Area (ha) (m3/ha) (m3/ha) (MCM) (MCM) (MCM)
101 101 9,355.4 870 5,737 3,864 5.0 3.4 8.4
102 102 9,127.2 300 5,737 3,864 1.7 1.2 2.9
103 103 3,387.3 0 5,737 3,864 0.0 0.0 0.0
104 104 2,933.6 0 5,737 3,864 0.0 0.0 0.0
105 105 3,456.6 0 5,737 3,864 0.0 0.0 0.0
10601 10601 689.1 0 5,737 3,864 0.0 0.0 0.0
10602 10602 10,960.3 0 5,737 3,864 0.0 0.0 0.0
10603 10603 1,084.9 0 5,737 3,864 0.0 0.0 0.0
10604 10604 17,476.6 0 5,737 3,864 0.0 0.0 0.0
10605 10605 6,335.9 200 5,737 3,864 1.1 0.8 1.9
10606 10606 5,817.2 470 5,737 3,864 2.7 1.8 4.5
10607 10607 2,706.1 0 5,737 3,864 0.0 0.0 0.0
106081 _e 2,220.3
106081 106081 i 4,132.3 1400 5,737 3,864 8.0 5.4 13.4
106082_e 80,006.8
106082 106082_i1 1,322.2 0 5,737 3,864 0.0 0.0 0.0
106082_i2 6,043.4 1315 5,737 3,864 75 5.1 12.6
1 135.128.3 106083 106083 412.5 1308 5,737 3,864 7.5 5.1 12.6
106085 106085_§ 290.3
106085 _i 1,499.6 0 5,737 3,864 0.0 0.0 0.0
1060861 e 6,067.9
1060861 1060861 il 164.7 0 5,737 3,864 0.0 0.0 0.0
1060861 _i2 548.0 3000 5,737 3,864 17.2 11.6 28.8
1060863 1060863 3,509.3 50 5,737 3,864 0.3 0.2 0.5
106087_e 632.3
106087 106087_i 1,216.5 0 5,737 3,864 0.0 0.0 0.0
1060881 1060881 5,750.6 160 5,737 3,864 0.9 0.6 15
1060883 1060883 2,513.8 0 5,737 3,864 0.0 0.0 0.0
106089 106089 8,354.1 0 5,737 3,864 0.0 0.0 0.0
106091 106091 7,636.2 23000 5,737 3,864 132.0 88.9 220.9
106093 106093 4,746.6 76 5,737 3,864 0.4 0.3 0.7
107 107_? 1,924.1
107_i 6,223.4 0 5,737 3,864 0.0 0.0 0.0
108 108_? 63,517.4
108_i 7,724.9 0 5,737 3,864 0.0 0.0 0.0
109 109 14,037.5
Total 32,149 184.3 124.4 308.7
B. Underflow Water (existing)
SHA Private Dry Seazon
i | sua | ey | F | smal | AR | Dheson | OV | ol i)
National Area (ha) Irrigation (ha) Water Req. (MCM) (MCM)
Boundary Area(2) (ha) (m3/ha)
101 101 0 0 0 3,757 0.0 8.4
102 102 0 0 0 3,757 0.0 2.9
103 103 0 0 0 3,757 0.0 0.0
104 104 23 16 39 3,757 0.1 0.1
105 105 1,233 852 2,085 3,757 7.8 7.8
10601 10601 359 248 607 3,757 2.3 2.3
10602 10602 388 268 656 3,757 2.5 2.5
10603 10603 458 316 774 3,757 2.9 2.9
10604 10604 1,142 789 1,931 3,757 7.3 7.3
10605 10605 2,073 1,432 3,505 3,757 13.2 15.1
10606 10606 100 69 169 3,757 0.6 5.1
10607 10607 733 507 1,240 3,757 4.7 4.7
1 106081 _e
106081 106081_i 1,291 892 2,183 3,757 8.2 21.6
106082_e
106082 106082_i1 983 679 1,662 3,757 6.2 6.2
106082_i2 187 129 316 3,757 1.2 13.8
106083 106083 177 122 299 3,757 1.1 13.7
106085_e
106085 106085_i 409 283 692 3,757 2.6 2.6
1060861_e
1060861 1060861 _il 50 34 84 3,757 0.3 0.3
1060861 _i2 0 0 0 3,757 0.0 28.8
1060863 1060863 0 0 0 3,757 0.0 0.5
106087 106087_e

(S3-1)

Volume-7, Supplement




The Project for Review and Update of
Nigeria National Water Resources Master Plan

106087_i 148 102 250 3,757 0.9 0.9
1060881 | 1060881 360 249 609 3,757 2.3 3.8
1060883 | 1060883 324 224 548 3,757 2.1 2.1
106089 106089 424 293 717 3,757 2.7 2.7
106091 106091 575 397 972 3,757 3.7 224.6
106093 106093 0 0 0 3,757 0.0 0.7
107 107.¢
107_i 1,246 861 2,107 3,757 7.9 7.9
108_e
108 108_i 22 15 37 3,757 0.1 0.1
109 109
Total 12,705 8,777 21,482 80.7 389.4
C: Groundwater (existing)
SHA divided | Private Small \Alge}tviresaié?wn DD?V??;E?P i el D7) SR Ground Water Total
HA SHA by National Irrigation Water Demand | Water Demand
Boundary | Area(l) (ha) | \WAterReq. | Water Req. (MCM) (MCM) (CICRD
(m3/ha) (m3/ha)
101 101 781 3,772 3,757 2.9 2.9 5.8
102 102 185 3,772 3,757 0.7 0.7 14
103 103 124 3,772 3,757 0.5 0.5 1.0
104 104 134 3,772 3,757 0.5 0.5 1.0
105 105 79 3,772 3,757 0.3 0.3 0.6
10601 10601 64 3,772 3,757 0.2 0.2 04
10602 10602 389 3,772 3,757 15 15 3.0
10603 10603 98 3,772 3,757 04 0.4 0.8
10604 10604 1,014 3,772 3,757 3.8 3.8 7.6
10605 10605 654 3,772 3,757 25 25 5.0
10606 10606 834 3,772 3,757 3.1 3.1 6.2
10607 10607 142 3,772 3,757 0.5 0.5 1.0
106081 e
106081 106081 _i 309 3,772 3,757 1.2 1.2 24
106082_e
106082 106082_i1 0 3,772 3,757 0.0 0.0 0.0
106082_i2 1,240 3,772 3,757 4.7 4.7 9.4
1 106083 106083 0 3,772 3,757 0.0 0.0 0.0
106085_e
106085 106085_i 0 3,772 3,757 0.0 0.0 0.0
1060861 e
1060861 | 1060861 il 0 3,772 3,757 0.0 0.0 0.0
1060861 _i2 58 3,772 3,757 0.2 0.2 0.4
1060863 | 1060863 515 3,772 3,757 1.9 1.9 3.8
106087_e
106087 106087_i 0 3,772 3,757 0.0 0.0 0.0
1060881 1060881 541 3,772 3,757 2.0 2.0 4.0
1060883 | 1060883 478 3,772 3,757 1.8 1.8 3.6
106089 106089 1,290 3,772 3,757 4.9 4.8 9.7
106091 106091 547 3,772 3,757 2.1 2.1 4.2
106093 106093 636 3,772 3,757 2.4 2.4 4.8
107 Ui
107_i 296 3,772 3,757 1.1 1.1 2.2
108 Ui
108_i 467 3,772 3,757 1.8 1.8 3.6
109 109
Total 10,875 41.0 40.9 81.9
2. Surface Water Demand of Existing Irrigation Scheme
L . Public Wet Seazon Dry Seazon Wet Seazon Dry Seazon Surface
HA SHA Sbl_);?\l(ajtll\ggzld Ionjlgledglzoo)r Irri_gation Diversion D?Iversion Water r{Nater Water
Boundary Nigeria Irrigated Water Req. Water Req. Demand Demand Total (A)
Area (ha) (m3/ha) (m3/ha) (MCM) (MCM) (MCM)
101 101 | 870 5,737 3,864
Swashi Valley 200 5,737 3,864 1.1 0.8 1.9
Wara 200 5,737 3,864 1.1 0.8 1.9
Gafara 150 5,737 3,864 0.9 0.6 15
Dongongari 320 5,737 3,864 1.8 1.2 3.0
102 102 | 300
Nasko 200 5,737 3,864 1.1 0.8 1.9
Rijau 100 5,737 3,864 0.6 04 1.0
1 103 103 | 0
104 104 | 0 0.0 0.0 0.0
105 105 | 0 0.0 0.0 0.0
10601 10601 | 0 0.0 0.0 0.0
10602 10602 | 0 0.0 0.0 0.0
10603 10603 | 0 0.0 0.0 0.0
10604 10604 | 0 0.0 0.0 0.0
10605 10605 | 200
Zauro Polder 100 5,737 3,864 0.6 0.4 1.0
Argungu/ 100 5,737 3,864 0.6 04 1.0
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Tabarau
10606 10606 | 470
Shagari 220 5,737 3,864 1.3 0.9 2.2
Kwakwazo 250 5,737 3,864 14 1.0 2.4
10607 10607 | 0
106081_e [©]
106081 _i | 1400
106081 Wurno 700 5,737 3,864 4.0 2.7 6.7
Kware 300 5,737 3,864 1.7 12 2.9
Kalmalo 400 5,737 3,864 2.3 15 3.8
106082_e 0
106082_i1 | 0
106082_i2 | 1315
Sabke 540 5,737 3,864 3.1 2.1 5.2
106082 Ajiwa 500 5,737 3,864 2.9 1.9 4.8
Mashigi 35 5,737 3,864 0.2 0.1 0.3
Mangwal 0 5,737 3,864 0.0 0.0 0.0
Deberam 240 5,737 3,864 1.4 0.9 2.3
106083 106083 | 1308
Goronyo 120 5,737 3,864 0.7 0.5 1.2
Middle Rima 1188 5,737 3,864 6.8 46 11.4
Valley ' ' ' ) )
106085 e [¢]
106085 106085 _i | 0
1060861 e 0
1060861 il | 0 0.0
1060861 1060861 _i2 | 3000
Jibiya 3000 5,737 3,864 17.2 11.6 28.8
1060863 1060863 | 50
Raddewa 50 5,737 3,864 0.3 0.2 0.5
106087 106087_e (0]
106087_i | 0 0.0 0.0 0.0
1060881 1060881 | 160
Zobe 60 5,737 3,864 0.3 0.2 0.5
Makere 100 5,737 3,864 0.6 0.4 1.0
1060883 1060883 | 0 0.0 0.0 0.0
106089 106089 | 0
Gagere 0 5,737 3,864 0.0 0.0 0.0
106091 106091 | 23000
Bakolori 23000 5,737 3,864 132.0 88.9 220.9
5,737 3,864 0.0 0.0 0.0
106093 106093 | 76
Mairuwa 76 5,737 3,864 0.4 0.3 0.7
107_e [©]
107 107 i I 0
Illo 0 5,737 3,864 0.0 0.0 0.0
108 e (@]
108 108 i I 0
109 109 (@]
Total 32,149 184.4 1244 308.8

3. Existing Diversion Water Requirement of Irrigation Project
Water Resources: Surface Water
Total Loss = 50% included water deriver loss and irrigation efficiency

HA | Season | Netwater Requiment (mm) Diversion Water Requirement (m3/ha) Crop Intensity (%) Seasonal Diversion
Rice other Cereal Rice other Cereal Rice other Cereal Water Req. (m3/ha)
1 Wet 579 221 11,580 4,420 40 25 5,737
Dry 0 322 0 6,440 5 60 3,864
Water Resources: Ground Water
Total Loss = 60% included irrigation efficiency only
HA | Season | Net water Requiment (mm) Diversion Water Requirement (m3/ha) Crop Intensity (%) Seasonal Diversion
Rice other Cereal Rice other Cereal Rice other Cereal Water Req. (m3/ha)
1 Wet 579 221 9,650 3,683 20 50 3,772
Dry 0 322 0 5,367 0 70 3,757
4. NET IRRGATION REQUIREMENT (for Existing Irrigation scheme)
Hydrological Area: HA-1 Wet Season
Unit | JAN FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC | Total
1) Rice
g;’pgf;ﬁ:gﬁgﬂon) mm 81| 92| 133 | 161 | 175 | 155 | 137 | 123 | 118| 120| 96| 82
Kc 0.17 | 0.69 1.04 0.99 | 0.61 0.15
@  Etcrop (EToxKc) mm 30 | 107 142 122 72 18
@  Percoration mm 30 30 60 60 30 30
@ Land Preparation mm 75 75
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@ =0D+@+® mm 135 212 202 182 102 48 881
®  Effective rainfall mm 0 0 2 4 18 40 82 100 56 6 0 0
®  Net Irrigation Requirement mm 117 | 172 120 82 46 42 579
2) Other Cereal
ETo (Potential Evapotranspiration) | mm 81 92 133 161 175 | 155 137 123 | 118 120 96 82
Kc 011 | 041 | 0.75 0.85 | 054 | 0.14
@ Etcrop (EToxKc) mm 19 64 103 105 64 17
@  Pre-lrrigation mm 30 30
QR =D+@ mm 49 94 103 105 64 17 432
@  Effective rainfall mm 13 28 57 70 39 4
®  Net Irrigation Requirement mm 36 66 46 35 25 13 221
Hydrological Area: HA-1 Dry Season
Unit | JAN FEB | MAR [ APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC | Total
1) Rice
ETo (Potential Evapotranspiration) | mm
Kc
@ Etcrop (EToxKc) mm
@  Percoration mm
@  Land Preparation mm
@ =0D+@+® mm
®  Effective rainfall mm
®  Net Irrigation Requirement mm
2) Other Cereal
ETo (Potential Evapotranspiration) | mm 81 92 133 161 175 | 155 137 123 | 118 120 96 82
Kc 0.88 0.85 0.39 | 0.05 0.15 | 0.52
@ Etcrop (EToxKc) mm 71 78 52 8 14 43
@  Pre-lrrigation mm 30 30
B® =+@ mm 71 78 52 8 44 73 | 326
@  Effective rainfall mm 0 0 1 3 0 0
®  Net Irrigation Requirement mm 71 78 51 5 44 73 322
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Supplement 3.2 Water Demand of Proposed Irrigation Schemes

1. Water Demand of Proposed Irrigation Schemes
A: Surface water (proposed)
SHA Public Wet Seazon Dry Seazon Wet Seazon Dry Seazon Surface
HA A (_krr]Z) divided by child Irrigation Diversion D?Iversion Water I'{I/\Iater Water
(onl_yln_5|de SHA National Area Irrigated Water Re Water Re D d D d Total (A
Nigeria) (km2) g q. q. eman eman otal (A)
Boundary Area (ha) (m3/ha) (m3/ha) (MCM) (MCM) (MCM)
101 101 9,355.4 3920 6,842 3,220 26.8 12,5 39.3
102 102 9,127.2 300 6,842 3,220 2.1 0.9 3.0
103 103 3,387.3 1500 6,842 3,220 10.3 4.8 15.1
104 104 2,933.6 0 6,842 3,220 0 0 0.0
105 105 3,456.6 0 6,842 3,220 0 0 0.0
10601 10601 689.1 0 6,842 3,220 0 0 0.0
10602 10602 10,960.3 0 6,842 3,220 0 0 0.0
10603 10603 1,084.9 0 6,842 3,220 0 0 0.0
10604 10604 17,476.6 0 6,842 3,220 0 0 0.0
10605 10605 6,335.9 200 6,842 3,220 1.4 0.6 2.0
10606 10606 5,817.2 470 6,842 3,220 3.2 15 4.7
10607 10607 2,706.1 0 6,842 3,220 0 0 0.0
106081 _e 2,220.3
106081 106081 _i 4,132.3 3100 6,842 3,220 21.3 10 31.3
106082_e 80,006.8
106082 106082_i1 1,322.2 0 6,842 3,220 0 0 0.0
106082_i2 6,043.4 405 2.7 1.3 4.0
1 135,128.3 106083 106083 412.5 5120 6,842 3,220 35 16.5 51.5
106085 106085_§ 290.3
106085 _i 1,499.6 0 6,842 3,220 0 0 0.0
1060861_e 6,067.9
1060861 1060861 i1 164.7 0 6,842 3,220 0 0 0.0
1060861 _i2 548.0 2300 15.7 74 231
1060863 1060863 3,509.3 50 6,842 3,220 0.3 0.2 0.5
106087_e 632.3
106087 106087_i 1,216.5 0 6,842 3,220 0 0 0.0
1060881 | 1060881 5,750.6 2100 6,842 3,220 14.4 6.7 21.1
1060883 1060883 2,513.8 0 6,842 3,220 0 0 0.0
106089 106089 8,354.1 0 6,842 3,220 0 0 0.0
106091 106091 7,636.2 23000 6,842 3,220 157.4 74.1 231.5
106093 106093 4,746.6 76 6,842 3,220 0.5 0.2 0.7
107 107_? 1,924.1
107_i 6,223.4 0 6,842 3,220 0 0 0.0
108 108_? 63,517.4
108_i 7,724.9 0 6,842 3,220 0 0 0.0
109 109 14,037.5
Total 42,541 291.1 136.7 427.8
B. Underflow Water (proposed)
SHA Private Dry Seazon
divided b F‘?dama Small T Diversion Cleio Total (A)+(B,
R Shid Nationally X:Iegzaaz;g; Irrigation Su?r;;c)ltal Water Req. 1;?\%'&5)) (M(Clzll)( )
Boundary Area(2) (ha) (m3/ha)
101 101 0 0 0 4,294 0.0 39.3
102 102 0 0 0 4,294 0.0 3.0
103 103 0 0 0 4,294 0.0 15.1
104 104 23 35 58 4,294 0.2 0.2
105 105 1,233 1,883 3,116 4,294 13.4 13.4
10601 10601 359 549 908 4,294 3.9 3.9
10602 10602 388 593 981 4,294 4.2 4.2
10603 10603 458 700 1,158 4,294 5.0 5.0
10604 10604 1,142 1,745 2,887 4,294 12.4 124
10605 10605 2,073 3,166 5,239 4,294 225 245
10606 10606 100 153 253 4,294 11 5.8
10607 10607 733 1,120 1,853 4,294 8.0 8.0
1 106081 _e
106081 106081 _i 1,291 1,972 3,263 4,294 14.0 453
106082_e
106082 106082_i1 983 1,501 2,484 4,294 10.7 10.7
106082_i2 187 286 473 4,294 2.0 6.0
106083 106083 177 271 448 4,294 1.9 534
106085_e
106085 106085_i 409 625 1,034 4,294 44 44
1060861_e
1060861 | 1060861 il 50 76 126 4,294 0.5 0.5
1060861 _i2 0 0 0 4,294 0.0 23.1
1060863 | 1060863 0 0 0 4,294 0.0 0.5
106087 106087_e
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106087_i 148 226 374 4,294 1.6 1.6
1060881 1060881 360 549 909 4,294 3.9 25.0
1060883 1060883 324 495 819 4,294 3.5 3.5
106089 106089 424 648 1,072 4,294 4.6 4.6
106091 106091 575 877 1,452 4,294 6.2 237.7
106093 106093 0 0 0 4,294 0.0 0.7
107 107 ¢
107_i 1,246 1,903 3,149 4,294 135 135
108_e
108 108_i 22 33 55 4,294 0.2 0.2
109 109
Total 12,705 19,406 32,111 137.7 565.5
C: Groundwater (proposed)
SHA di_vided Prive_lte S_mall \AII/)eitvire;é?wn DDr%/vif:ié?\n UL A DI SO Ground w ater Total
HA SHA by National Irrigation Water Reg. Water Reg. Water Demand | Water Demand (MCM)
Boundary Area(1) (ha) (m3/ha) (m3/ha) (MCM) (MCM)
101 101 1,701 4,508 4,294 7.7 7.3 15.0
102 102 403 4,508 4,294 1.8 1.7 35
103 103 270 4,508 4,294 1.2 1.2 2.4
104 104 291 4,508 4,294 1.3 1.2 25
105 105 172 4,508 4,294 0.8 0.7 1.5
10601 10601 139 4,508 4,294 0.6 0.6 1.2
10602 10602 847 4,508 4,294 3.8 3.6 7.4
10603 10603 213 4,508 4,294 1.0 0.9 1.9
10604 10604 2,209 4,508 4,294 10.0 9.5 19.5
10605 10605 1,424 4,508 4,294 6.4 6.1 12.5
10606 10606 1,816 4,508 4,294 8.2 7.8 16.0
10607 10607 310 4,508 4,294 14 13 2.7
106081 e
106081 106081 _i 672 4,508 4,294 3.0 2.9 5.9
106082_e
106082 106082_i1 0 4,508 4,294 0.0 0.0 0.0
106082_i2 2,702 4,508 4,294 12.2 11.6 23.8
1 106083 106083 0 4,508 4,294 0.0 0.0 0.0
106085_e
106085 106085_i 0 4,508 4,294 0.0 0.0 0.0
1060861 e
1060861 1060861 i1 0 4,508 4,294 0.0 0.0 0.0
1060861 _i2 126 4,508 4,294 0.6 0.5 1.1
1060863 1060863 1,121 4,508 4,294 5.1 4.8 9.9
106087_e
106087 106087_i 0 4,508 4,294 0.0 0.0 0.0
1060881 1060881 1,177 4,508 4,294 5.3 5.1 10.4
1060883 1060883 1,041 4,508 4,294 4.7 45 9.2
106089 106089 2,809 4,508 4,294 12.7 12.1 24.8
106091 106091 1,190 4,508 4,294 5.4 5.1 10.5
106093 106093 1,385 4,508 4,294 6.2 5.9 12.1
107 Ui
107_i 645 4,508 4,294 2.9 2.8 5.7
108 Ul
108_i 1,017 4,508 4,294 4.6 4.4 9.0
109 109
Total 23,680 106.9 101.6 208.5
2. Surface Water Demand of Proposed Irrigation Scheme
L . Public Wet Seazon Dry Seazon Wet Seazon Dry Seazon Surface
SHA divided Inside (1) or Irrigation Diversion D?Iversion Water I}INater Water Total
IRA BiRA by National Out§|de_(0) Irrigated Water Re Water Re Demand Demand (A)
Boundary Nigeria 9 q: g:
Area (ha) (m3/ha) (m3/ha) (MCM) (MCM) (MCM)
101 101 | 3920 6,842 3,220 26.8 12.5 39.3
Swashi Valley 2900 6,842 3,220 19.8 9.3 29.1
Wara 200 6,842 3,220 1.4 0.6 2.0
Gafara 500 6,842 3,220 3.4 1.6 5.0
Dongongari 320 6,842 3,220 2.2 1.0 3.2
102 102 | 300 2.1 0.9 3
Nasko 200 6,842 3,220 1.4 0.6 2.0
Rijau 100 6,842 3,220 0.7 0.3 1.0
1 103 103 | 1500 10.3 4.8 15.1
2009 Kasanu 1500 6,842 3,220 10.3 4.8 15.1
104 104 | 0 0.0 0.0 0.0
105 105 | 0 0.0 0.0 0.0
10601 10601 | 0 0.0 0.0 0.0
10602 10602 | 0 0.0 0.0 0.0
10603 10603 | 0 0.0 0.0 0.0
10604 10604 | 0 0.0 0.0 0.0
10605 10605 | 200 1.4 0.6 2
Zauro Polder 100 6,842 3,220 0.7 0.3 1.0
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Argungu/
Tagaragu 100 6,842 3,220 0.7 03 1.0
10606 10606 [ 470 3.2 15 47
Shagari 220 6,842 3,220 15 0.7 2.2
Kwakwazo 250 6,842 3,220 17 0.8 25
10607 10607 [ 0
106081 e 0
106081 i [ 3100 213 10 313
106081 Wurno 1500 6,842 3,020 10.3 48 151
Kware 800 6,842 3,220 55 2.6 8.1
Kalmalo 800 6,842 3,220 55 26 8.1
106082_e 0
106082_i1 [ 0
106082_i2 [ 405 2.7 13 4
Sabke 130 6,842 3,220 0.9 0.4 13
106082 Ajiwa 0 6,842 3,220 0.0 0.0 0.0
Mashigi 35 6,842 3,220 0.2 0.1 0.3
Mangwal 0 6,842 3,220 0.0 0.0 0.0
Deberam 240 6,842 3,220 16 0.8 24
106083 | 106083 [ 5120 35 165 515
Goronyo 120 6,842 3,220 0.8 0.4 12
Middle Rima 5000 6,842 3,220 342 16.1 50.3
Valley ! '
106085_e 0
106085 1 06085 i [ 0
1060861 ¢ 0
1060861 i1 I 0 0.0
1060861 060861 i I 2300 15.7 7.4 231
Jibiya 2300 6,842 3,220 157 7.4 23.1
1060863 | 1060863 [ 50 0.3 0.2 05
Raddewa 50 6,842 3,220 0.3 0.2 05
106087 | 106087 e 0
106087 i [ 0 0.0 0.0 0.0
1060881 | 1060881 [ 2100 144 6.7 211
Zobe 2000 6,842 3,220 137 6.4 20.1
Makere 100 6,842 3,220 0.7 0.3 1.0
1060883 | 1060883 [ 0 0 0 0
106089 | 106089 [ 0
Gagere 0 6,842 3,220 0.0 0.0 0.0
106091 | 106091 [ 23000 1574 74.1 2315
Bakolori 23000 6,842 3,220 157.4 741 2315
Bakura 6,842 3,220 0.0 0.0 0.0
106093 | 106093 [ 76 05 0.2 0.7
Mairuwa 76 6,842 3,220 05 0.2 0.7
107 e 0
107 107 i [ 0 0 0 0
o 0 6,842 3,220 0.0 0.0 0.0
108 e 0
108 108 i [ 0 0.0 0.0 0.0
109 109 0
Total 42,541 291.1 136.7 427.8

3. Proposed Diversion Water Requirement of Irrigation Project
Water Resources: Surface Water

Total Loss = 50% included water deriver loss and irrigation efficiency

Net water Requiment (mm) Diversion Water Requirement (m3/ha) Crop Intensity (%) | Diversi
HA | Season . . . other Seasonal Diversion
Rice other Cereal Rice other Cereal Rice Cereal Water Req. (m3/ha)
1 Wet 579 221 11,580 4,420 40 50 6,842
Dry 0 322 0 6,440 0 50 3,220

Water Resources: Ground Water
Total Loss = 60% included irrigation efficiency only

Net water Requiment (mm) Diversion Water Requirement (m3/ha) Crop Intensity (%) Lo
HA | season StheT Seasonal Diversion
Rice other Cereal Rice other Cereal Rice Cereal Water Req. (m3/ha)
1 Wet 579 221 9,650 3,683 20 70 4,508
Dry 0 322 0 5,367 0 80 4,294

4. NET IRRGATION REQUIREMENT (for Proposed Irrigation scheme)

Net water requirement for proposed irrigation scheme is the same as existing one.

(S3-7)
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Supplement 3.3 Water Demand of Climate Change

1. Water Demand of Proposed Irrigation Schemes
A: Surface water (climate change)
SHA Public Wet Seazon Dry Seazon Wet Seazon Dry Seazon Surface
HA (R (_km2) divided by sl Irrigation Diversion D?Iversion Water rilNater Water
T National Area Irigated | Water R Water R Demand Demand | Total (A
Nigeria) ational (km2) rrigate ater Req. ater Req. eman eman otal (A)
Boundary Area (ha) (m3/ha) (m3/ha) (MCM) (MCM) (MCM)
101 101 9,355.4 3920 8,116 3,670 31.8 14.3 46.1
102 102 9,127.2 300 8,116 3,670 2.4 1.1 3.5
103 103 3,387.3 1500 8,116 3,670 12.2 5.5 17.7
104 104 2,933.6 0 8,116 3,670 0 0 0.0
105 105 3,456.6 0 8,116 3,670 0 0 0.0
10601 10601 689.1 0 8,116 3,670 0 0 0.0
10602 10602 10,960.3 0 8,116 3,670 0 0 0.0
10603 10603 1,084.9 0 8,116 3,670 0 0 0.0
10604 10604 17,476.6 0 8,116 3,670 0 0 0.0
10605 10605 6,335.9 200 8,116 3,670 1.6 0.8 2.4
10606 10606 5,817.2 470 8,116 3,670 3.8 1.7 5.5
10607 10607 2,706.1 0 8,116 3,670 0 0 0.0
106081 _e 2,220.3
106081 106081 i 4,132.3 3100 8,116 3,670 25.2 11.3 36.5
106082_e 80,006.8
106082 106082_il 1,322.2 0 8,116 3,670 0 0 0.0
106082_i2 6,043.4 405 3.3 15 4.8
1 135.128.3 106083 106083 412.5 5120 8,116 3,670 41.6 18.8 60.4
106085 106085_§ 290.3
106085 _i 1,499.6 0 8,116 3,670 0 0 0.0
1060861 e 6,067.9
1060861 1060861 il 164.7 0 8,116 3,670 0 0 0.0
1060861 _i2 548.0 2300 18.7 8.4 27.1
1060863 1060863 3,509.3 50 8,116 3,670 0.4 0.2 0.6
106087_e 632.3
106087 106087_i 1,216.5 0 8,116 3,670 0 0 0.0
1060881 1060881 5,750.6 2100 8,116 3,670 17 7.7 24.7
1060883 1060883 2,513.8 0 8,116 3,670 0 0 0.0
106089 106089 8,354.1 0 8,116 3,670 0 0 0.0
106091 106091 7,636.2 23000 8,116 3,670 186.7 84.4 271.1
106093 106093 4,746.6 76 8,116 3,670 0.6 0.3 0.9
107 107_? 1,924.1
107_i 6,223.4 0 8,116 3,670 0 0 0.0
108 108_? 63,517.4
108_i 7,724.9 0 8,116 3,670 0 0 0.0
109 109 14,037.5
Total 42,541 345.3 156.0 501.3
B. Underflow Water (climate change)
SHA Private Dry Seazon
divided b F‘?dama Small T Diversion Uiz zilens Total (A)+(B;
R Shid Nationally X:L%az;]c;'; Irrigation Su?r;;c)ltal Water Req. Iﬁa(lj&g)) (M(CI\)/I)( )
Boundary Area(2) (ha) (m3/ha)
101 101 0 0 0 4,894 0.0 46.1
102 102 0 0 0 4,894 0.0 3.5
103 103 0 0 0 4,894 0.0 17.7
104 104 23 35 58 4,894 0.3 0.3
105 105 1,233 1,883 3,116 4,894 15.2 15.2
10601 10601 359 549 908 4,894 4.4 4.4
10602 10602 388 593 981 4,894 4.8 4.8
10603 10603 458 700 1,158 4,894 5.7 5.7
10604 10604 1,142 1,745 2,887 4,894 14.1 14.1
10605 10605 2,073 3,166 5,239 4,894 25.6 28.0
10606 10606 100 153 253 4,894 1.2 6.7
10607 10607 733 1,120 1,853 4,894 9.1 9.1
1 106081 _e
106081 106081_i 1,291 1,972 3,263 4,894 16.0 52.5
106082_e
106082 106082_i1 983 1,501 2,484 4,894 12.2 12.2
106082_i2 187 286 473 4,894 2.3 7.1
106083 106083 177 271 448 4,894 2.2 62.6
106085_e
106085 106085_i 409 625 1,034 4,894 5.1 5.1
1060861_e
1060861 1060861 _il 50 76 126 4,894 0.6 0.6
1060861 _i2 0 0 0 4,894 0.0 27.1
1060863 1060863 0 0 0 4,894 0.0 0.6
106087 106087_e
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106087_i 148 226 374 4,894 1.8 1.8
1060881 1060881 360 549 909 4,894 4.4 29.1
1060883 1060883 324 495 819 4,894 4.0 4.0
106089 106089 424 648 1,072 4,894 5.2 5.2
106091 106091 575 877 1,452 4,894 7.1 278.2
106093 106093 0 0 0 4,894 0.0 0.9
107 107 ¢
107_i 1,246 1,903 3,149 4,894 15.4 15.4
108 e
108 108_i 22 33 55 4,894 0.3 0.3
109 109
Total 12,705 19,406 32,111 157.0 658.3
C: Groundwater (climate change)
SHA divided Private Small V\éeitvgsgécr)]n DD?IVE?SET Wet Seazon Dry Seazon Ground water Total
HA SHA by National Irrigation Water Req. Water Req. Water Demand | Water Demand (MCM)
Boundary Area(1) (ha) (m3/ha) (m3/ha) (MCM) (MCM)
101 101 1,701 5,497 4,894 9.4 8.3 17.7
102 102 403 5,497 4,894 2.2 2.0 4.2
103 103 270 5,497 4,894 15 1.3 2.8
104 104 291 5,497 4,894 1.6 14 3.0
105 105 172 5,497 4,894 0.9 0.8 1.7
10601 10601 139 5,497 4,894 0.8 0.7 15
10602 10602 847 5,497 4,894 4.7 4.1 8.8
10603 10603 213 5,497 4,894 1.2 1.0 2.2
10604 10604 2,209 5,497 4,894 12.1 10.8 22.9
10605 10605 1,424 5,497 4,894 7.8 7.0 14.8
10606 10606 1,816 5,497 4,894 10.0 8.9 18.9
10607 10607 310 5,497 4,894 1.7 15 3.2
106081 _e
106081 106081 _i 672 5,497 4,894 3.7 3.3 7.0
106082_e
106082 106082_i1 0 5,497 4,894 0.0 0.0 0.0
106082_i2 2,702 5,497 4,894 14.9 13.2 28.1
1 106083 106083 0 5,497 4,894 0.0 0.0 0.0
106085_e
106085 106085_i 0 5,497 4,894 0.0 0.0 0.0
1060861 e
1060861 1060861 _il 0 5,497 4,894 0.0 0.0 0.0
1060861 _i2 126 5,497 4,894 0.7 0.6 1.3
1060863 1060863 1,121 5,497 4,894 6.2 5.5 11.7
106087_e
106087 106087_i 0 5,497 4,894 0.0 0.0 0.0
1060881 1060881 1,177 5,497 4,894 6.5 5.8 12.3
1060883 1060883 1,041 5,497 4,894 5.7 5.1 10.8
106089 106089 2,809 5,497 4,894 15.4 13.7 29.1
106091 106091 1,190 5,497 4,894 6.5 5.8 12.3
106093 106093 1,385 5,497 4,894 7.6 6.8 14.4
107 L
107_i 645 5,497 4,894 3.5 3.2 6.7
108 e
108_i 1,017 5,497 4,894 5.6 5.0 10.6
109 109
Total 23,680 130.2 115.8 246.0
2. Surface Water Demand of Proposed Irrigation Scheme
L. q Public Wet Seazon Dry Seazon Wet Seazon Dry Seazon Surface
HA SHA sbc";\\lgtli\g::? gjlgiedc(elioo; Irri_gation Diversion D?,version Water )\/Nater Water Total
Boundary Nigeria Irrigated Water Reqg. Water Req. Demand Demand (A)
Area (ha) (m3/ha) (m3/ha) (MCM) (MCM) (MCM)
101 101 | 3920 8,116 3,670 31.8 14.3 46.1
Swashi Valley 2900 8,116 3,670 235 10.6 34.1
Wara 200 8,116 3,670 1.6 0.7 2.3
Gafara 500 8,116 3,670 4.1 1.8 5.9
Dongongari 320 8,116 3,670 2.6 1.2 3.8
102 102 | 300 2.4 1.1 35
Nasko 200 8,116 3,670 1.6 0.7 2.3
Rijau 100 8,116 3,670 0.8 0.4 1.2
1 103 103 | 1500 12.2 5.5 17.7
2009 Kasanu 1500 8,116 3,670 12.2 5.5 17.7
104 104 | 0 0.0 0.0 0.0
105 105 | 0 0.0 0.0 0.0
10601 10601 | 0 0.0 0.0 0.0
10602 10602 | 0 0.0 0.0 0.0
10603 10603 | 0 0.0 0.0 0.0
10604 10604 | 0 0.0 0.0 0.0
10605 10605 | 200 1.6 0.8 2.4
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Zauro Polder 100 8,116 3,670 0.8 0.4 1.2
Argungu/ 100 8,116 3,670 08 04 12
Tabarau
10606 10606 I 470 3.8 1.7 55
Shagari 220 8,116 3,670 1.8 0.8 2.6
Kwakwazo 250 8,116 3,670 2.0 0.9 2.9
10607 10607 I 0
106081_e 0
106081 i I 3100 25.2 113 36.5
106081 Wurno 1500 8,116 3,670 12.2 5.5 17.7
Kware 800 8,116 3,670 6.5 2.9 94
Kalmalo 800 8,116 3,670 6.5 2.9 94
106082_e 0
106082_i1 I 0
106082_i2 I 405 33 15 438
Sabke 130 8,116 3,670 1.1 0.5 1.6
106082 Ajiwa 0 8,116 3,670 0.0 0.0 0.0
Mashigi 35 8,116 3,670 0.3 0.1 0.4
Mangwal 0 8,116 3,670 0.0 0.0 0.0
Deberam 240 8,116 3,670 1.9 0.9 2.8
106083 106083 I 5120 416 18.8 60.4
Goronyo 120 8,116 3,670 1.0 0.4 14
Middle Rima 5000 8,116 3,670 406 184 50.0
Valley
106085 e 0
106085 106085_i I 0
1060861 e 0
1060861 _i1 | 0 0.0
1060861 1060861 _i2 I 2300 18.7 8.4 27.1
Jibiya 2300 8,116 3,670 18.7 8.4 27.1
1060863 | 1060863 I 50 0.4 0.2 0.6
Raddewa 50 8,116 3,670 0.4 0.2 0.6
106087 106087 e 0
106087_i I 0 0.0 0.0 0.0
1060881 | 1060881 I 2100 17 7.7 24.7
Zobe 2000 8,116 3,670 16.2 7.3 235
Makere 100 8,116 3,670 0.8 0.4 1.2
1060883 | 1060883 I 0 0 0 0
106089 106089 I 0
Gagere 0 8,116 3,670 0.0 0.0 0.0
106091 106091 I 23000 186.7 84.4 271.1
Bakolori 23000 8,116 3,670 186.7 84.4 2711
Bakura 8,116 3,670 0.0 0.0 0.0
106093 106093 I 76 0.6 0.3 0.9
Mairuwa 76 8,116 3,670 0.6 0.3 0.9
107_e 0
107 107 i I 0 0 0 0
1llo 0 8,116 3,670 0.0 0.0 0.0
108 e 0
108 108_i I 0 0.0 0.0 0.0
109 109 0
Total 42,541 345.3 156.0 501.3
3. Diversion Water Requirement of Irrigation Project (Climate Change)
Water Resouces: Surface Water
Total Loss = 50% included water deriver loss and irrigation efficiency
a — - —r
A | Season Net water Requiment (mm) Diversion Water Requirement (m3/ha) Crop Intensity o(tgr — .
Rice other Cereal Rice other Cereal Rice Cereal Water Req. (m3/ha)
1 Wet 662 282 13,240 5,640 40 50 8,116
Dry 0 367 0 7,340 0 50 3,670

Water Resources: Ground Water
Total Loss = 60% included irrigation efficiency only

Net water Requiment (mm) Diversion Water Requirement (m3/ha) Crop Intensity (%) Lo
HA | season Sther Seasonal Diversion
Rice other Cereal Rice other Cereal Rice Cereal Water Req. (m3/ha)
1 Wet 662 282 11,033 4,700 20 70 5,497
Dry 0 367 0 6,117 0 80 4,894
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4. NET IRRGATION REQUIREMENT (for Climate Change)

Hydrological Area: HA-1 Wet Season
Unit [ JAN | FEB | MAR | APR | MAY | JUN | JUL [ AUG | SEP | OCT | NOV DEC Total

1) Rice 81 92 133 161 175 155 137 123 118 120 96 82

ETo (Potential Evapotranspiration) mm 95 | 107 155 188 204 181 | 160 144 | 138 140 112 96

Kc 0.17 | 069 | 1.04 | 099 | 061 | 0.15
@D Etcrop (EToxKc) mm 35 125 | 166 143 84 21
@  Percoration mm 30 30 60 60 30 30
@  Land Preparation mm 75 75
@ =0+0+® mm 140 | 230 | 226 | 203 | 114 51 964
®  Effective rainfall mm 0 0 2 4 18 40 82 100 56 6 0 0
®  Net Irrigation Requirement mm 122 190 | 144 103 58 45 662
2) Other Cereal

ETo (Potential Evapotranspiration) mm 95 107 155 188 204 181 160 144 138 140 112 96

Kc 0.11 041 | 0.75 0.85 | 0.54 | 0.14
@ Etcrop (EToxKc) mm 22 74 | 120 122 75 20
@  Pre-lrrigation mm 30 30
® =0+@ mm 52 | 104 | 120 | 122 | 75 20 493
@  Effective rainfall mm 13 28 57 70 39 4
®  Net Irrigation Requirement mm 39 76 63 52 36 16 282

Hydrological Area: HA-1 Dry Season

Unit [ JAN | FEB | MAR [ APR [ MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC | Total

1) Rice

ETo (Potential Evapotranspiration) mm

Kc
@ Etcrop (EToxKc) mm
@  Percoration mm
@  Land Preparation mm
@ =0+0+® mm
®  Effective rainfall mm
®  Net Irrigation Requirement mm
2) Other Cereal

ETo (Potential Evapotranspiration) mm 95 | 107 155 188 204 181 | 160 144 | 138 140 112 96

Kc 0.88 | 0.85 0.39 | 0.05 0.15 0.52
@D  Etcrop (EToxKc) mm 84 91 60 9 17 50
@  Pre-Irrigation mm 30 30
® =0+@ mm 84 91 60 9 47 80 371
@  Effective rainfall mm 0 0 1 3 0 0
®  Net Irrigation Requirement mm 84 91 59 6 47 80 367
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Supplement 8.1 Water Environment Management
Two Sectors namely Water Environment Conservation and Water Quality Management are considered
as fundamental for proper Water Environment Management.

As for Water Environment Conservation, the well management of forest plays an important role to
protect the water resources of a basin.

As for Water Quality Management, the control of pollution of sources and the monitoring of water
quality are subcomponents on which relies the water quality of the water sources.

The JICA Project Team through review of existing information, stakeholders workshop and interview
to relevant officers of various relevant agencies has identified the main problems and issues in the
sector of water environment management in Hydrological Area N° 1 of Nigeria (HA-1). In addition to
this, the water related recreational areas were studied in order to know their current conditions and to
propose recommendations for their improvement.

S8.1.1 Water Environment Conservation
(1) Policies for Water Environment Conservation
National Water Policy

The National Water Policy (draft) states that all water infrastructures shall respect the environmental
requirements as laid down in the general principles. Besides, this policy states that the regulations to
be established must guarantee the achievement of the following objectives: (1) To conserve and
protect the environment from degradation, pollution and overexploitation; (2) To prevent uncontrolled
exploitation of water as a natural resource and; (3) To ensure sustainable access to water through good
environmental management practices. The Policy also presents the following main strategies in order
to comply with the environmental regulations: (1) Regulations must impose the preparation of
Environmental Impact Assessment and Environmental Audit for all water resources programmes and
projects and to impose sanctions to control environmental degradation; (2) Resettlement and
compensation programmes must be implemented when executing main projects'. This draft Policy
produced in 2004 by FMWR has gone through extensive national consultation but its approval is
pending.

National Water Supply and Sanitation Policy

The objective of this Policy, which was produced by 2000 year by FMWR, is the provision of
sufficient potable water and adequate sanitation to all Nigerians in an affordable and sustainable way
through participatory investment by the three tiers of government, the private sector and the
beneficiary. The policy target was to cover 100 % of the population in the year 2011 with the service
and beyond 2011 to sustain 100% full coverage of water supply and wastewater services for the
growing population?,

In order to achieve the policy objective, the following strategies are mentioned in the document in
relation to sanitation which is considered of our interest for water environment conservation.

® Undertake water supply and sanitation feasibility survey for all the States and the FCT to
acquire baseline data for proper investment planning

® Promote improvement of sanitation (domestic and human waste disposal) facilities especially
in the urban and semi-urban areas

® Promote construction of sewage system in urban areas

National Environmental Sanitation Policy

This Policy was produced in 2004 by the Federal Ministry of Environment® to serve as an instrument
for securing quality environment for good health and social well-being of present and future
generations.

L Draft National Water Resource Policy, July 2004, pages 19-20
2 National Water Supply and Sanitation Policy, 2000
® National Environmental Sanitation Policy, 2004.
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For the purpose of this Policy document, Environmental Sanitation is defined as the principles and
practice of effecting healthful and hygienic conditions in the environment to promote public health and
welfare, improve quality of life and ensure a sustainable environment.

The goal of the National Environmental Sanitation Policy is to ensure a clean and healthy environment
by adopting efficient, sustainable and cost-effective strategies, so as to safeguard public health and
wellbeing in line with the national development objectives.

Some of the specific objectives of the Policy are: to coordinate the activities of all Stakeholders
involved in environmental sanitation and streamline their roles; to strengthen the capacity of all
institutions and Agencies involved in environmental sanitation programmes.

The Policy includes the following as environmental sanitation components: (a) Solid waste
management; (b) Medical waste management; (c) Excreta and sewage management; (d) Food
sanitation; (e) Sanitary inspection of premises; (f) Market and abattoir sanitation; (g) Adequate potable
water supply; (h) School sanitation; (i) Pest and vector control; (j) Management of urban drainage; (k)
Control of reared and stray animals;(l) Disposal of the dead (man and animals); (m) Weed and
Vegetation Control; (n) Hygiene education and promotion.

As for the component of solid waste management, the Policy strategies focus among others on waste
minimization and recycling; establishment of regulations, sanctions and enforcement mechanisms for
solid waste management from its source of generation to the point of disposal; development a Solid
Waste Master Plan as a national blue print for effective Solid Waste Management.

As for the component of excreta and sewage management component, the Policy strategies focus
among others on the development of Policy Guidelines for sustainable Excreta and Sewage
Management, facilitate the construction and maintenance of adequate sanitary facilities in public
places including the high ways; foster and promote private sector participation in the maintenance and
operation of Excreta and Sewage Management facilities.

As for the component of adequate potable water supply component, the Policy strategies focus among
others on undertake potable water supply feasibility survey for all the States and the FCT to acquire
baseline data for proper investment planning; to rehabilitate/expand or to construct existing water
systems to meet the demand; monitor the output of potable water supply undertakings for conformity
with drinking water quality standards.

Some of the targets of the Policy are: increase access to toilet facilities by 25% in public places and
50% in households by 2006; and 75% and 100% respectively by 2010; increase sanitary management
of sewage and excreta by 25% in 2006 and 75% in 2010; extend present water supply and wastewater
services coverage to 80% of the population by 2007, 100 % by 2011 and to sustain full coverage
beyond 2011; increase private sector participation in environmental sanitation services delivery by
20% in 2006 and 75% by 2010; empower 25% of women and youths on income generating
environmental sanitation activities by 2006 and 75% by 2010.

The Policy states the creation of National Technical Committee on Environmental Sanitation (NTCES)
at the National level with representatives of FME (shall act as chairman), FMH, FMWR, etc. to
coordinate, monitor and evaluate the implementation strategies of the National Policy; to undertake
periodic review of the National Environmental Sanitation Policy and Guidelines; and to submit annual
report on Environmental Sanitation to the National Council on Environment.

Likewise, the Policy states the creation of State and Local Government Technical Committee on
Environmental Sanitation.

The Policy also determines roles and responsibilities for various institutions such as FME, FMWR,
FMH, etc., State Governments and Local Governments.

Among the main roles and responsibilities determined by the Policies for the FME are: (2) Formulate,
review and produce the National Environmental Sanitation Policy and Guidelines; (b) Enact, review
and harmonise existing Legislation on Environmental Sanitation; (c) Develop and ensure the
implementation of the National Environmental Sanitation Action Plan; (d) Develop a master plan for
urban solid waste management in Nigeria, and ensure its implementation; (e) Develop master plan for
biomedical waste and ensure its implementation; (f) Establish a National Data Bank on Environmental
Sanitation for the purpose of planning and development.
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Among the roles and responsibilities determined by the Policies for the FMWR are: (a) collaborate
with Federal Ministry of Environment on water sanitation activities including sewerage, storm water
control and quality control of water supply sources; and (b) ensure access to adequate potable water
supply for all Nigerian.

Among the main roles and responsibilities determined by the Policies for the State Governments are:
(a) Provide technical assistance and logistic support to LGA on the implementation of the National
Environmental Sanitation Policy and Guidelines; (b) Adopt the master plan on waste management for
implementation at the State level; (c) Ensure implementation of the master plan on biomedical wastes;
(d) Ensure and coordinate the storage, regular collection, transportation and disposal of solid waste in
the urban areas; (e) Ensure proper sitting of final disposal sites for waste management.

Among the main roles and responsibilities determined by the Policies for the Local Governments are:
(a) Implement the National Environmental Sanitation Action Plan; (b) Implement the master plan on
solid waste management; (c) Implement the master plan on biomedical waste management; (d) Ensure
provision of adequate functional public toilets and solid waste management facilities in strategic areas,
public assemblies, parks and gardens, refugee camps and other notable places for transient populations
within the LGA; (e) Sensitise and mobilise community members to participate in the National
Environmental Sanitation Day exercises.

National Water Sanitation Policy

This Policy was produced by 2004 by FMWR* to improve the component of sanitation of the
National Water Supply and Sanitation Policy approved by 2000 year. The Policy defines water
sanitation as effective hygiene practice, handling and disposal of excreta, liquid (sewerage, sullage and
storm water) and leachates from dump sites (solid wastes) in so far as it affects water sources.

The Policy objective is for all Nigerians to have access to adequate, affordable and sustainable
sanitation through the active participation of Federal, State and Local Governments, NGOs,
Development Partners, Private sector, communities, households and individuals. New targets were set
as follows: sanitation coverage to 80% by 2015, sanitation coverage to 100 % by 2025 and to sustain
100 % sanitation coverage beyond 2025.

The Policy states the creation of a National Steering Committee on Water Sanitation with
representatives of FMWR (shall act as lead coordinating Agency), FMH, FME, etc. including Civil
Society Organizations to coordinate and monitor the implementation of the Policy. Likewise, the
Policy states the creation of State and Local Government Steering Committee on Water Sanitation.

The Policy also states the establishment of Water Sanitation Division within the Department of Water
Supply and Quality Control in the Federal Ministry of Water Resources to coordinate and facilitate the
implementation of the National Water Sanitation Policy by collaborating with other key line Ministries
at the Federal and State levels and the Local Government. Likewise, the Policy states the creation of
State Sanitation Division and Local Government Sanitation Units to coordinate and facilitate the
implementation of the National Water Sanitation Policy.

The Policy also determines roles and responsibilities for Federal, State and Local Government
Institutions, for Communities, for Households, for NGOs, for Private Sector Participation, for
Development Partners.

Among the main roles and responsibilities determined by the Policies for the Federal Government are:
(a) Shall take the lead in developing policies on sanitation for Nigeria upon adequate consultation with
all stakeholders; (b) Shall establish and appropriately fund the Water Sanitation Division of the
Federal Ministry of Water Resources, charged with the responsibility of actualizing the policy
objective of 100% sanitation by 2025 in the Federation in collaboration with the National Steering
Committee on water sanitation; (c) Shall facilitate the development of sanitation programmes for the
Federal Capital Territory and urban areas in consultation with all stakeholders; (d) Shall facilitate the
development of sanitation programmes for the Federal Capital Territory and urban areas in
consultation with all stakeholders.

Among the main roles and responsibilities determined by the Policies for the State Government are:
(a) Shall establish by appropriate legislation, a State Government Agency responsible for sanitation

* National Water Sanitation Policy, 2004.
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(where such agencies do not exist) charged with the responsibility of actualizing the policy objective
of 100% Sanitation by 2025 at the State level; (b) Shall develop sanitation programmes for State
Capitals and major cities in the states in consultation with all stakeholders.

Among the main roles and responsibilities determined by the Policies for the Local Government are:
(a) Shall develop hygiene and sanitation programmes for the Local Government headquarters and
communities in their area in consultation with all stakeholders; (b) Shall provide ;support to
communities and households for sanitation development; (c) Shall set sanitation tariff where
applicable considering affordability and willingness to pay for services by the household.

National Environmental Policy

The major objective of the national environmental policy® is to encourage measures which sustain a
balance between population and environment. Its major goal is the sustainable development based on
proper management of the environment and in particular to: (a) Secure a quality of environment
adequate for good health and well-being; (b) Conserve and use the environment and natural resources
for the benefit of present and future generations; (c) Restore, maintain and enhance the ecosystems and
ecological processes essential for the functioning of the biosphere to preserve biological diversity and
the principle of optimum sustainable yield in the use of living natural resources and ecosystems; (d)
Raise public awareness and promote understanding of the essential linkages between the environment,
resources and development, and encourage individual and community participation in environmental
improvement efforts; and (e) Co-operate in good faith with other countries, international organisations
and agencies to achieve optimal use of trans-boundary natural resources and effective prevention or
abatement of trans-boundary environmental degradation.

The strategies used by the Policy are given in the following sectors: human population, culture,
housing and human settlements, biological diversity management, natural resources conservation, land
use and soil conservation, agriculture, water resources management, forestry, wildlife and protected
natural areas, marine and coastal area resources, mining and mineral resources, industry, energy, gas
and oil, construction, health, education, transport and communication systems, trade, tourism, science
and technology.

As for the water resources management sector, the Policy states that water is a vital resource that
should be managed including environmental issues to minimize among others supply shortages and
pollution.

The Policy document further states that a comprehensive medium and long term national plans for
water resources management and conservation should be put in place taking into consideration
demand and availability. Among the strategies for this sector are: (a) Provision of water in adequate
qguantity and quality to meet domestic, industrial, agricultural and recreational needs; (b)
Environmental impact studies of water resources development; (c) Specification of water quality
criteria for different water uses; (d) Continuous monitoring of the public health implications of water
resource development projects such as dams and irrigation schemes; (e) Control of point and non-point
sources of pollution.

Besides strategies are given for specific issues such as disasters, drought and desertification, flood and
erosion.

The Policy also deals with cross-sectoral issues such as: sanitation and waste management (domestic
and industrial waste, liquid and solid), toxic, hazardous and radioactive waste management, air
pollution, noise pollution, working environment and public participation.

In the sector of sanitation and waste management, the policy states that priority shall be given to the
environmental studies of industrial effluents as well as the variety of solid and liquid wastes generated
in the various ecological zones. Among the strategies for this sector are: (a) the study of the most
reliable treatment systems that are appropriate for domestic and industrial wastes; (b) Introduction of
effective protective measures against the indiscriminate discharge of particulate matter and untreated
industrial effluents into lakes, rivers, estuaries, lagoons and coastal waters taking into account the
following additional points: (i) the establishment of baseline studies to ascertain water quality at
various points along the river or other water bodies; (ii) the physical, chemical and biological

5 National Policy on Environment, 1999.
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characteristics of treated effluents; (iii) the location and type of existing and projected uses of river
water which will determine the acceptable/optimal location of waste water treatment works and the
level of treatment necessary, given the assimilative capacity of the rivers; (iv) the establishment of
relevant standards based on river/water quality objectives and the public health criteria and; (v) the
need for a comprehensive monitoring programme incorporating an early warning system for the
down-stream users.

National Forest Policy

This Policy® selects thirty (31) priority areas for its formulation. Among these priority areas, the
following five (5) areas are considered pertinent for the protection of water resources: a) Forest
Management, b) Community Participation in and outside forest reserves and game reserves, c)
Environmental Services of Forests, d) Watershed Forests and Wetland Management and, e) Education
and Awareness Creation. The policy statement for each pertinent area is described here under:

(i) Forest Management

Forest management will focus on achieving sustainable delivery of forest goods and services in
perpetuity. Forest plantations will be established through-out the country to supplement the supply of
wood from the natural forests for domestic consumption as well as promotion for export, industrial
uses and environmental conservation.

(i) Community Participation in and Outside Forest Reserves and Game Reserves

Encourage collaborative partnership with rural communities for the sustainable management of forest
resources to ensure the supply of goods and services from the forest for the present and future
generations.

(iii) Environmental Services of Forests

Government will recognize and emphasize the protective role of forests in watersheds, buffer zones
around rivers and hill so as to prevent water and wind erosion as well as siltation of watercourses and
as carbon sequesters.

(iv) Watershed Forests and Wetland Management

Watershed protection forests will be established, rehabilitated and conserved, while all wetlands will
be monitored and managed in accordance with international standards. Government will promote the
rehabilitation and conservation of forests that protect the soil and water in the nation’s key watersheds
and river systems. Achievements on watershed protection through forestry will result from the
adoption of appropriate farm forestry methods on degraded private lands, from the improved
management of natural forests on private lands, and from the restoration of degraded hills on public
lands.

(v) Education and Awareness Creation

To create awareness among the populace on the importance of the forest and the need to conserve
forest for the benefit of the present and future generations.

(2) Forest Management

The sustainable management of forest and wetlands are very important for the conservation of the
water quality of the water sources. In the period of 1980-2007 the loss of forest and grassland area in
Nigeria were of 7.6 % and 1.1 % respectively, being the large portion of the deforested area used for
crop production’.

Forestland is widely used by local communities for cultivating crops, grazing and for fuelwood
gathering, as well as building materials sourcing. Uncontrolled clearing of forest will continue until
management plans are put in place to achieve a sustainable production, protection and conservation of
forest resources.

The annual consumption of wood in Nigeria is estimated in 80-88 million m® of which 80% is
consumed as fluelwood mainly by the rural population (80% of the total population). However the

® National Forest Policy, 2006.
" Nigeria Review of Public Expenditure in Sustainable Land and Water Management, 2010, page 3.
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fuelwood available on sustainable basis from Forest Reserves and natural woodland is estimated in
11-17 million m*/y®. The gap between the demand and supply is high and necessaries action needs to
be taken to counteract this situation.

In terms of deforestation, between 1980-1990, the forest area in Nigeria declined from 14.9 million ha
to 10.1 million ha leading to soil degradation, water contamination, siltation, drying up of water
bodies, micro-climate change and the depletion of fauna and flora. The clearing of land for farming
accounts for over 80% of total forest area deforested every year®.

As for forest plantation, the total planted area is estimated on 269,000 ha (2006) and composed by
Gmelina for the pulp and paper industries and other species (Tectona grandis, Terminalia ivorensis,
Nauclea diderrichii, Triplochiton scleroxylon, Eucalyptus, Pinus, Entandrophragma, Khaya) mostly
used for industrial wood production. All these plantations have been planted in forest reserves'®. Wood
processing plant can be found in Edo, Delta, Ondo, Ogun, Lagos and to some extend in Kwara and
Benue States. Furthemore, wood base industries are located in the Northern States of the country,
drawing raw materials from the humid States*.

The implementation of sustainable management of forest is essential to conserve the water sources
since the forest itself helps to prevent erosion that can be affect negatively the water bodies.

Forest Reserves

The States have the responsibility of forest reserve management in their territories. The JICA team
approached the Federal Department of Forestry to discuss about the current condition on forest
reserves and arrived to the following conclusions: (a) the list of forest reserves in the country is
already old and deforestation had occurred mainly in the reserve areas. They need to update the forest
reserves since some of them might be without any forest at present; (b) the States are the custody of
the land but lack the capacity for management of the forest, consequently, conservation of forest or
development plans of forests are not in place.

The following table shows the forest reserves, which need to be updated, in the States subjected to this
study.

Table S8.1-1 Forest Reserves in Four States of HA-1*

N° States N° of Forest Reserve
1 Katsina 45
2 Kebbi 27
3 | Sokoto 38
4 | Zamfara 16
Total in 4 States 126

Annex S8.1-1 present the name and locations of forest reserves in four (4) States of HA-1. This list is
already old and need to be updated to know their existence presently.

National Parks and Game Reserve

National Parks and Game Reserve that hold an extent area of forest needs to be protected from
predation. Parks and Game Reserve are designated area of conservation where large population of
animals breed under natural conditions and represent a large reserve of genetic resources.

Sokoto State is the only State that has a reserve (game reserve) in the HA-1. The name of the game
reserve is Kwiambana and covers an area of 2,614 km2. This reserve was gazzeted by 1970 and its
location is 10° 50" N and 06° 00" E™.

Wetlands
Wetlands are important habitat for many species of animals and birds. According to Ramsar list, in

8 National Forest Policy, 2006, page 7-8
9 National Forest Policy, 2006, pages 13-14
10 National Forest Policy, 2006, page 5

11 National Forest Policy, 2006, page 9

12 source: Federal Ministry of Environment, Forestry Department

18 NIWRMC: Final Report on Water Management for Fisheries and Wildlife, NIWRMC, 2009, pages 15-17,25; The Status
of Nigerian Biodiversity 2006, FME
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HA-1 (Kebbi State) can be found a wetland of international importance named Foge Islands which
area is 4,229 has with coordinates 10° 30’ N and 04° 33’ E

Responsible Agency for Forest Management

National Parks are assets of the Federal Government and the agency responsible for their management
is the National Parks Service, an agency of the FME.

Game Reserves and Forest Reserves are areas set aside and managed by State Governments for the
protection of the wildlife and forest. These Reserves are often poorly managed due to insufficient
number of personnel, poor funding and lack of equipment. Well managed Game Reserves may be
upgraded to National Park status.

(3) Aquatic Weeds Control

Agquatic weeds & plants generally are considered as a nuisance in the river water systems since they
restrain the free flow of water, clog the water supply and irrigation systems and besides they are home
for disease vectors such as mosquitoes and snails

(4) Plans and Projects for Water Environment Conservation
(i) Aquatic Weeds on Nigeria's River System
Nationwide Study on Aquatic Weeds and Plants on Nigeria's River System

Recent nationwide study' made on this field, has revealed the current situation in Nigeria.
According to this Study the presence of aquatic weeds were identified in the States of Sokoto and
Kebbi. As for the case of Sokoto State, the found aquatic weeds are summarized in the bellow table.

Table $8.1-2 Summary of Aquatic Weeds and Plants in HA-1

N° | State Dominant species Rivers & Dams affected
1 Sokoto Typha australis (cattails) Goronyo dam, Rima River, Kware River
2 Pistia stratiotes (Water Lettuce)* Rima River, Kware River
3 Nymphaea spp (Water lily) - - .
Z Nymphaea lotus Goronyo dam, Rima River, Ponds & Kware River
5 Kebbi Zamare River, Ugwan River
*The Sokoto Municipal Water Project Kware River had been abandoned due to the severe infestation of this weed

in the river system.

From the above table is concluded that currently that many rivers in Sokoto and Kebbi States are
affected negatively by aquatic weeds and plants.

Integrated Management of Invasive Aquatic Weeds Project

It is an African Development Bank assisted project which period of implementation was from 2007 to
2011. Twenty five States of Nigeria having weeds problems in their river systems were selected for
this project and Kebbi was one of them as indicated in the bellow table.

Table S8.1-3 Water Bodies where IMIAWP Operated in HA-1

N° | State Community/LGA NameBgL\;Vater
1 Kebbi i. Zamare Community,Yauri LGA. Zamare River
ii. Ugwan Damisa Community, Yauri LGA. Ugwan River

The implementing agency of this project was the FMA which worked closely with the Ministry of
Environment of affected States. The project organized the farmers on Water Weeds Communities for
compost production from weeds to apply them in the vegetable cultivation. This Project had finalized
in 2011, and now, the second phase is under preparation.

(ii) National Parks Proposals

Commonly forest reserves are not well managed by the States according to some interviewed officers
of Nigeria. For the well management of some forest reserves which includes wetlands, currently the
National Parks Services is negotiating with the States so that twelve (12) forest reserves under the

14 Source: Forestry Department, FME
15 Nationwide Study on Aquatic Weeds and Plants on Nigeria's River System, 2010, pages 11-12,
21-23,28,32,39,40,49-51,69,70,81,82,85,86,97-99,102,112-115,117,121,124.
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dominions of States can be lifted to the dominions of National Parks services for its management.
Negotiation started on 2011 and expected to be concluded by 2015. The forest reserve (game reserve)
which could be become National Park in the HA-1 is presented in the following table.

Table S8.1-4 New National Park Proposal in HA-1

N° Forest Reserve/Wetland/Game Reserve to become National Park Location (States)

1 | Upgrading of Kwiambana Game Reserve Zamfara

Source: Information given by officers of National Parks Services.

So far, the current National Parks are considered as natural tourist attractions where the flora and fauna
are managed properly.

(iii) Biodiversity Study

Nigeria has 4,600 plant species (707 of which are endemic) which is being threatened by deforestation
of the remaining natural forest and the forest wetlands. By 2004, was put in place the National
Biodiversity Strategy and Action Plan to achieve the conservation of the biodiversity*®. Currently, a
GEF funded Study on Biodiversity is being implemented to determine the Biodiversity and Action
Plans nationwide. This study will be for 36 months and had started in September 2011.

(iv) Afforestation Program

As a future plan, it can be mentioned the presidential initiative to implement afforestation programs in
each State involving the communities, schools, etc. Lands to be afforested are mainly degraded forest
areas.

(v) NESREA Corporate Strategic Plan

This Strategic Plan was prepared for the period 2009-2012 focused on the building environmental
capacity and enforcing compliance. The Plan describes strategic priorities and outcomes that NESREA
will focus on and the key actions to be taken in the period to respond to environmental degradation in
Nigeria. Two broad outcomes were identified: (a) Improved quality of air, land, and water as well as
reduced biodiversity loss and; (b) Effective compliance and environmental stewardship in sanitation
and waste control. The bellow table indicates the main Strategic Actions'’ and the expected results of
the Plan by 2012 year.

Table S8.1-5 NESREA Corporate Strategic Plan

Stéfégﬁ'c Main Strategic Actions Expected results by 2012 year
Environmental | ¢ To work with other Governmental Agencies * Partnership agreement with over 20 State
Advocacy, (national and local) Governments
Communication | ¢ To work with industries in terms of » Sector plans published for all key industrial
and Advice regulation, environmental impact and future sectors and; environmental best practice

investment published for key sectors
Regulations * To prepare a programme of appropriate * Regulatory programme agreed with FME
and Standards regulation and guidance to manage * Regulation approved with supporting guidance
environmental risks for key industry sector
* In support of the approved regulation, * All major polluting industries will have agreed
NESREA will introduce site related permits improvement plans linked to the permit
to interpret the regulation conditions.
» To work with other National and State * NESREA will have developed and piloted
Government Agencies to ensure that “Regulatory plan” with other National Agencies
NESREA inspection and enforcement are and State Governments linking and aligning the
aligned to theirs. regulatory efforts.

* Industries will be introducing their own
management environmental management
systems.

Environmental | e To finalize the baseline data and information | ¢ Produced a regular annual status of the Nigerian
Monitoring and of the current status of Nigerian Environment Environment in relation to enforcement activities
Reporting in relation to enforcement activities * Produced a report of the best and worst
environmental industries and organizations in
Nigeria
* To develop a system to collect, access and * NESREA will have an Information Technology
analyse environmental data and information based system

18 National Forest Policy, 2006, page 7.
17 Corporate Strategic Plan of NESREA-“Building Capacity, Enforcing Compliance” 2009-2012.
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Strategic
Block

Main Strategic Actions

Expected results by 2012 year

To develop continual monitoring
programmes of air quality, waste
management, water quality, biodiversity and
pollution in general. The monitoring program
will focus on environmental pressures not
monitored by other Agencies

A sampling and reporting process will be

established to assess impact from industry, waste

disposal, land use, and climate change.

To develop agreements with international,
national and relevant stakeholders to collect,
access and share environmental
data/information

Memorandum of understanding will be prepared

in relation to environmental information sharing.

Partnering and

To support and promote the development of

Reduced the scale of waste dumping

Working key environmental infrastructure in relation Development of waste strategies and
through Others to waste management, water management infrastructures to treat and dispose of waste in at
and air quality, linked to sustainable energy least 10 States
generation
* To work initially with 18 States where Establishment of Joint State Action Partnership
NESREA has offices to agree partnerships for real environmental protection and
focusing on joint environmental awareness improvement
and compliance monitoring
NESREA * To develop a framework for staff Agreed staff attachments/secondments with
capacity development and support major industries.
development + To continue to share and seek support from Overseas placement programmes running in 3
?rnodmle(?t?elpg development partners and programmes in countries including the UK where it started.

other countries

(e) Water Recreational Areas and the Tourism

Nigeria is blessed with many natural resources that can be exploited as tourism attractions in the world
of tourist industry. Besides, the cultural celebrations by its population composed by diverse cultural
groups could represent the best destinations for tourist lovers of the history and culture. However,
these potentials of tourism need to be developed adequately to promote the sector in the country.

Master Plan for the Tourism Sector

The Master Plan for the Tourism Sector'® was formulated by 2005. An overview of the main key
findings of the MP is presented as follows: (a) the existing legislation is weak; (b) the Federal Ministry
for Culture and Tourism needs strengthening and professional personnel; (c) the Nigerian Tourism
Development Corporation is overstaffed, under resourced, lacks targets and action plans and
consequently is in-effective; (d) the commercial sector lacks a strong unified voice; (e) the
Public/Private relationships are non-existent; (f) there is a lack of an enabling environment for the
private sector involvement and investment in the tourism sector; (g) current marketing of Nigeria is
inadequate; (h) the sector lacks reliable statistics and market information; (i) databases to implement
the Tourism Satellite Account (TSA) are not available; (j) the project identified 190,000 international
air arrivals with visitor spending at US$ 280 million for 2004. No information exists on land frontier
arrivals; (K) the existing incentives and investment procedures are not attracting investment in the
tourism sector; (I) Nigeria’s tourist attractions are unknown to the international travel trade; (m) image
of Nigeria abroad is very negative and is not being addressed; (n) the visa regime is a very real barrier
to tourism growth. It is punitive and does not serve the tourism interests of Nigeria. Applicants for
visas must produce a letter of invitation from Nigeria and apply at the embassy where they reside.
Many of Nigeria’s competitors have much more friendly visa regimes with some requiring no visa for
nationals of the tourism generating countries. This issue needs to be addressed as a matter of priority;
(o) Human Resources Development is totally inadequate in training quality, skills range and numbers.

The MP then gives directions and actions plans necessary to overcome the many issues presented
above. Unfortunately, this MP is not implemented yet due to the lack of funds to support it.

18 Master Plan for the Tourism Sector, 2005
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Current Status of the Tourism Sector

Currently in Nigeria, the tourism sector has slow pace of development. Among the main problems that
affect the tourism development are': (a) bad road infrastructure. Tourism attractions are dispersed
over large areas and need good road linkages; (b) Tourist facilities are obsolete, not well maintained or
not in place; (c) Lack of promotion of touristic activities such as Cultural Festivals in order to attract
the coming of tourist in the country; (d) Lack of materials on tourism for the promotion of the sector.
The existing ones are obsolete.

Other source consulted indicated that among the problems that affects the poor development of the
tourism industry is the lack of loans facilities to prospective tourism practitioners?®. Other constraints
that limits the growth of tourism in Nigeria is the widespread poverty, a perception of the country as
unsafe because of high crime rates, and frequent political, religious, and ethnic disturbances. In
addition, both private and government investors still lack skills in packaging tourism products for local
and international consumers?!. There have been losses of cultural heritage and tourism, for instance the
Gogoram Fishing Festival which was an important cultural event in Yobe State could not be organized
for several years due to the ecological degradation and reduced river flows. In this way, the
community also loses the derived income from the festival®.

A questionnaire survey® was carried out by 2009 on Institutions and Establishments where
recreational activities involve large water resources. The survey indicated that none understood or
appreciated the value of water to recreation. Nobody regulates the usage of water at the tourist sites
and none has ever thought of treating the water at their disposal. The survey also indicated that no
records are available to know the number of tourist, the quantity of available water or the quantity of
water required for recreation. During this survey also was observed that majority of infrastructures
have broken and not worked for years, closed restaurants, bad access roads, etc. The majority of
foreigners that arrive to Nigeria are for business, for official mission and for family visits. Most come
from Western Europe, North America, South-East Asia, and neighboring West African countries.
Nigeria had been suffering the lacks accurate statistics on arrivals and departures which are
fundamental for the design of tourism development. The domestic tourism has also been very low, as
many Nigerians are too poor to vacation and those with resources have not developed a “culture” of
tourism?*. The following Table shows the tourist arrival in Nigeria in the period 2005-2010 as
provided by the Nigerian Tourism Development Corporation.

Table S8.1-6 Number of Tourist Arrival in Nigeria by Continent

N° | Continent/year 2005 2006 2007 2008 2009 2010
1 | Africa 1,916,246 2,107,870 3,613,481 4,014,980 4,175,589 4,176,389
2 | Americas 116,020 129,219 221,586 244,455 256,055 274,581
3 | East Asia/Pacific 160,666 177,001 302,260 337,589 351,092 358,158
4 | South Asia 64,796 72,000 123,627 137,364 142,858 178,855
5 | Australia 3,675 4,043 5,367 7,663 7,969 8,082
6 | Europe 459,985 506,000 867,487 963,874 1,000,604 1,002,737
7 | Middle East 56,095 55,104 94,816 105,357 109,565 110,692
8 | Other countries - 8,606 15,191 16,879 17,555 17,779
Total 2,777,483 3,059,843 5,243,815 5,828,161 6,061,287 6,127,273

19 Information given by officers of Nigerian Tourism Development Corporation

20 "Nigeria starts taking tourism sector seriously". afrol.com (afrol News). Retrieved 2007-06-21.

21 Peace and Tourism in Nigeria by Bola Olusola Adeleke, Redeemer’s University, Nigeria, page 2.
http://ww.responsibletravel.org/resources/documents/reports/TPhil_Conference_Nigeria.pdf

22 Draft Final Report on the Status of Water Resources Management in Nigeria, page 63.

23 Draft Report on Water Related Recreation and Tourism and Integrated Water Resourc Management, 2009, page 21, 32- 33
24 Peace and Tourism in Nigeria by Bola Olusola Adeleke, Redeemer’s University, Nigeria, page 2.
http://ww.responsibletravel.org/resources/documents/reports/TPhil_Conference_Nigeria.pdf
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New Investment Initiatives for the Tourism Sector

The Federal Government is aware of that Nigeria would be making a lot of money if developing the
tourism sector rather than depending only on oil revenue. To promote the sector, the Federal
Government is now planning to set up a tourism bank in order to encourage greater participation of
both local and foreign investors in the tourism sector in Nigeria. This Bank, which is now at an
advanced stage, will provide soft loans to tourism practitioners in Nigeria®.

Touristic Resources in Nigeria

(i) General

The touristic resources in Nigeria is largely focused in cultural events since the country has about 250
ethnic groups, rain forest, savannah, waterfalls, national parks and other natural attractions. The cultural
events include festivals and cultural celebrations such as Durbar festivals organized in many cities of the
country including Kano, Katsina, etc., as for natural attractions it can be mentioned the national parks
such Old Oyo, Cross river and Yankari. On the other hand, the country has many other physical
attractions, which include hills, caves, springs, lakes and mountains, an example of these are the Aso
Rock in Abuja.

(ii) Water Related Recreational Sites and Tourism Attractions
The bellow table shows the main water related recreational sites and tourism attractions in HA-1%.
Table S8.1-7 Main Water Related Recreational Site and Tourism Attraction in HA-1

State Name Description

Argungu is located in Sokoto state. It is famous for its fishing festival in which a lake is
Argungu stocked with fish and which are fed until the time of the festival. Individuals go into the
Fishing Lake lake without the aid of boats and the competition goes the one with the largest catch. This
festival is international and attracts visitors from all over the world.

Sokoto

Usually reservoirs are designed for water supply, irrigation and power generation. However, most of the
reservoirs provide recreational activities which component was not included in the design. Direct use of
water for recreation include boating, swimming, fishing and indirect use of water are those activities that
are carried out in the proximity of the water sources such as camping, picnicking and hiking?’.
Recreational facilities are not provided in the older water resources projects and recreation benefits were
not accounted for in the socio-economic benefit of such projects®.

25 "Nigeria starts taking tourism sector seriously". afrol.com (afrol News). Retrieved 2007-06-21

26 Final Draft Report on Water Related Recreation and Tourism and Integrated Water Resources Management, 2009, pages 8,
10-20.

27 Draft Report on Water Related Recreation and Tourism and Integrated Water Resources Management, 2009, page 34

28 Draft Final Report on the Status of Water Resources Management in Nigeria, page 63
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$8.1.2 Water Quality Management
(1) Water Pollution Control
General

Surface and underground water pollution has become of increasing concern in Nigeria, especially for
those places underlying industrialized and agricultural areas and for those receiving water bodies®.
Domestic and industrial wastewater in Nigeria is to a large extent still discharged untreated into open
drains, streams and other watercourses. Irresponsible effluent disposal by industries in Nigeria is
common. For example, by 2001, researchers observed that all textile mills wastewater are emptied into
natural water ways via public drainage with little or no treatment™®.

In the rural communities of Nigeria are very common the activities of mining at artisanal and
small-scale levels (ASM). It constitutes over 95% of mining activity in Nigeria. Main minerals mined
by these ASM people include barite, gold, gypsum, tantalite and kaolin. Most of these people work on
informal basis and lack interest or capacity to follow good mining practices. As a result, cases of
environmental pollution were reported due to these activities. One example is the Zamfara episode in
2010 where was reported over 200 deaths through lead poisoning attributed to informal mining and
processing of gold ores with high concentration of lead.

Pollution coming from fixed places belong to point pollution sources, meanwhile, such land areas as
agricultural lands, urban areas, etc., which discharge sorts of pollutants belong to non-point pollution
sources. In Nigeria the pollution derived from non-point sources is significant, because the country has
vast lands for agricultural and livestock activities. Therefore, this could become major issues in water
quality management. Nevertheless, there is not information or studies and measures for controlling
pollution from non-point sources.

Policies on Water Pollution Control

The Federal Ministry of Environment, FME, has the responsibility of preparation of the Policies for
water pollution control in the country. To design the Policies for the sector, they need to know the
status of water pollution in all the States and this is still lacking.

Responsible Agency for Water Pollution Control
(i) NESREA

The National Environmental Standards and Regulations Enforcement Agency (NESREA), parastatal
organization from the FME, is the institution responsible in Nigeria for the elaboration of
Environmental Standards and Regulations and its enforcement at country level. Besides, NESREA is
to enforce compliance with provisions of international agreements, protocols, conventions and treaties
on the environment.

NESREA has its main office at Abuja, six (6) Zonal Headquarters with its eighteen (17) State Offices
and two National Environmental Reference Laboratories located in Kano and Port-Harcourt cities™.
As for water pollution, NESREA recently has promulgated the National Environmental (Surface and
Groundwater Quality Control) Regulation, 2011. According to these Regulations, a person shall not
release any substance into, or conduct any activity which will likely cause or contribute to pollution or
adversely affect species of the water of the nation (surface water and groundwater); without having
obtained all required approvals and permits from NESREA. Such activities include but not limited to:

Secure a quality of environment adequate for good health and well-being;
discharge of wastewater

discharge of pollutants

dredging of surface water

dredging and dredged material disposal

filling of surface water of the nation

construction activities

mining activities

2% studies for Industrial Effluent Treatment Facilities in Kano, Volume 1, page 18.
% studies for the construction of industrial effluent waste treatment facilities in Aba, Report N°1, page 12
31 Magazine of NESREA, Volume 10.
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® any commercial, industrial, state or municipal land development that results in the creation of
3700 m2 or more of additional impervious area

® two hectares or more of land disturbance

® marinas-construction of new facilities or expansion of existing facilities

® flow alterations

® harbor management plans for those elements which will likely affect water quality

® apoint source discharge of pollutants

® any other activity that may produce a measurable change in a water

The application for permits shall be submitted and processed in accordance with the National
Environmental (Permitting and Licensing System) Regulations, 2009.

NESREA, for water pollution control, operates two National Environmental Reference Laboratories
located in Kano and Port-Harcourt cities. However, the number of laboratories is insufficient and the
existing equipments are now obsolete and needs to be replaced in order to enhance compliance
monitoring.Most of the major constraints as stated by NESREA authorities in carrying out
enforcement duties are as follows:

® Lack of willingness by the facilities to comply with environmental laws;

® Low level of awareness on environmental sanitation and waste in the society;

® [acilities claimed that they are hampered from acquiring appropriate pollution abatement
technologies as recommended by NESREA due to financial constraint;

Insufficient number of laboratories and equipment to develop standards for compliance
monitoring;

Inadequate laboratory equipment; the existing ones are now obsolete and needs to be replaced;
Inadequate equipment to enhance compliance monitoring;

Inadequate capacity building programmes for staff; and

Inadequate operational vehicles to carry out compliance monitoring including non motorable
areas

(ii) Department of Pollution Control and Environmental Health

This Department that belongs to the FME is responsible for the elaboration of policies and strategies
for environmental pollution control at country level

(iif) Ministry of Mines

The Ministry of Mines through its EIA Division implements inspection of mines licensed by them in
order to check environmental compliance

(iv) State Ministry of Environment

This agency is to formulate the policies and regulations or standards and implementation of programs
for environmental control and management at State level

Relevant Program for Water Pollution Control

(i) Enforcement of Standards and Regulations

Some of the actions made by NESREA for improving the enforcement of Standards and Regulations
for water resources protection in Nigeria include:

Promulgation of twenty four (24) Environmental Regulations;

Provision Guideline for Environmental Audit in Nigeria;

Delineation of roles and responsibilities to relevant stakeholders to implement Regulations;
Dialoguing with State Ministries, Departments and Agencies and relevant stakeholders;
Accreditation of competent environmental auditors;

Establishment of the NESREA Green Corps;

Advocacy and creation of awareness on the Environmental Regulations; and

Capacity building of staff on natural resources protection and conservation.

(2) Water Quality Monitoring
Water Quality Monitoring System by FMWR
The FMWR is the main agency responsible for water quality monitoring of drinking water and water
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sources (surface and groundwater). In addition, surface water samples are taken upstream of water
intakes in order to know the current status and tendency of the water quality.

(i) Policy of FMWR on Water Quality Monitoring

The Department of Water Quality and Sanitation of FMWR follows the National Water Supply and
Sanitation Policy which objective is the provision of sufficient potable water and adequate sanitation
to all Nigerians in an affordable and sustainable way through participatory investment by the three
tiers of government, the private sector and the beneficiary.

The component of the Policy objective on water quality states that water supply undertakings must
ensure good water quality standards using the following strategies:

® The WHO drinking water quality standards shall be the baseline for the national drinking
water quality standard

® All water works serving 5,000 citizens and above to be equipped with a functional water
quality laboratory of appropriate capacity

® Maintain a national water quality reference laboratory network

® Monitor and protect the quality of raw water sources for drinking

® Monitor the output of water supply undertakings for conformity with drinking water quality
standards

® Traditional water supply sources shall be protected and traditional water quality practices
promoted

(ii) Current Conditions on Water Quality Monitoring in HA-1

The status of drinking water quality and water source is currently monitored by FMWR through its
Water Quality and Sanitation Department. For this purpose, in HA-1, the FMWR is running a
Reference Water Quality Laboratory as indicated bellow.

Table S8.1-8 Existing FMWR Water Quality Laboratory and Operational Area in HA-1

N° | Laboratory States River basins

1 Kano* Kano, Jigawa, Katsina, Bauchi, Sokoto, Kebbi
ano
and Zamfara

Hadeja-Jama’are, Sokoto-Rima,

Main constraints of the current water quality monitoring system are financial, lack of some equipment
and lack of sufficient human power according to some technicians interviewed at FMWR. Due to this
fact, the Laboratory cannot cover the operational area efficiently and the number of samples analyzed
is very poor. The following table shows the number of samples analyzed by this laboratory during the
year 2010.

Table S8.1-9 Number of Sample at Kano Reference Water Quality Laboratory in 2010 year
N° Laboratory Covered States Number of Samples Analyzed

1 Kano Kano, Jigawa 19
Source: FMWR

As can be observed in the above table, samples from Katsina, Sokoto, Kebbi, Zamfara and Bauchi
were not taken, and this represent a potential risk for the health of the consumers population since no
data are available to assess the water quality of their drinking sources.

The JICA Project Team has visited Kano Reference Water Quality Laboratory in 2011 in order to
know its current condition for water quality monitoring and the main findings are as follows:

1) The Water Quality Reference Laboratory located in Kano has four (4) main sections: i)
Physico-chemical Section; ii) Gravimetry Section; iii) Instrument Section and; iv) Microbiology
Section.

2) Officers of the Laboratory take water sample, make in situ-examination for some parameters and
transport it to the Laboratory for conducting other detailed analysis. Samples are taken from
surface river water including dams and groundwater from boreholes. No sediment analysis from
river bottom is carried out.

3) All data are stored in excel files and sent to FMWR.
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4) Parameters analyzed include all the parameters in the Nigeria Standard for Drinking Water
Quality NIS 554, 2007, except Hg, Ni, Mineral oil, Pesticides, Polyaromatic hydrocarbons,
Trihalom-ethanes, total 2,4,6-trichlorophenol, Radionuclides, Feacal streptococcus, Clostridium
perfringens spore. These last parameters cannot be analysed due to the lack of microbiologist.

5) The staff is insufficient. They asked for six (6) persons more.

6) About 1000 boreholes/y should be monitored but not realized due to financial constraints.

7) JICA Project Team noted that they need to improve their equipment capability to analyze all
parameters required by the standard NIS 554, 2007 (such as pesticides, heavy metals, etc.).

8) The Laboratory staff informed the JICA Project Team that Lead and Arsenic were found in
boreholes in Sokoto area and Fluoride in the northem part that exceeded the standards.

Water Quality Laboratory operated by RUWASA

In HA-1 exists organizations named Rural Water and Sanitation Agency (RUWASA) in Katsina and
Zamfara States. These two organizations have their own Water Quality Laboratory to carry out basic
analyze of water from boreholes in the rural area.

Water Quality Laboratory operated by Water Corporations

In HA-1 all Water Corporations have their own Water Quality Laboratory to check the potability of
treated water and the water quality of the raw water source.

(iii) On-going Projects for Improvement of Water Quality by FMWR in HA-1

The construction of new six (6) Reference Water Quality Laboratories is the most important project of
the Ministry towards the improvement of Water Quality Monitoring in the Country. Among the six (6)
exists the Sokoto Reference Laboratory which construction was already completed and now is waiting
the provision of the necessary equipment which was estimated to be about 3 Million US Dollar.

Table S8.1-10 New FMWR Reference Water Quality Laboratory in HA-1

N° Regional Laboratory State River basin
1 Sokoto Kebbi, Sokoto, Zamfara Sokoto-Rima

This Laboratory also will depend also on Water Quality and Sanitation Department of FMWR.
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S$8.1.3 Problems and Issues on Water Environment Management

The JICA team through review of existing information, stakeholder workshops and interview to
relevant officers of various relevant agencies has identified the main problems and issues in the sector
of water environment management in HA-1. In addition to this, the water related recreational areas
were studied in order to know their current conditions and to propose recommendations for their
improvement. Based on these findings recommendations were proposed.

The identified important problems/issues and recommendations are presented in the bellow table.

Table S8.1-11

Important Problems/Issues and Recommendations on Water Environment Management

Important Issues

Recommendations

Drinking Water Quality Monitoring

Drinking Water Quality Monitoring is very poor in
HA-1 and this present a risk for the public health
of the population. Main constraints of the water
quality monitoring system are financial, technical
capability, lack of equipment and sufficient human
power. Due to this fact, the Laboratories cannot
cover the operational areas efficiently and the
number of samples analyzed is very poor and not
adequate for realistic water quality assessment.

A joint-work agreement among stakeholders is proposed to be
implemented for improving the existing Drinking Water Quality
Monitoring in HA-1 as follows:

For Katsina State: agreement shall be made between FMWR Water
Laboratory at Kano, Katsina Water Corporation and RUWASA for the
joint elaboration and implementation of a monitoring program to cover
the whole State of Katsina

For Zamfara State: agreement shall be made between FMWR Water
Laboratory at Kano, Zamfara Water Corporation and RUWASA for the
joint elaboration and implementation of a monitoring program to cover
the whole State of Zamfara

For Sokoto State: agreement shall be made between FMWR Water
Laboratory at Kano and Sokoto Water Corporation for the joint
elaboration and implementation of a monitoring program to cover the
whole State of Sokoto

For Kebbi State: agreement shall be made between FMWR Water
Laboratory at Kebbi and Kebbi Water Corporation for the joint
elaboration and implementation of a monitoring program to cover the
whole State of Kebbi.

These agreements must include the provision of funds for operation and
maintenance of equipment and the training upgrading of the involved
personnel.

Through these agreements is expected a synergy among stakeholders for
a better use of the available financial, human and technical resources.

Water Pollution Control

In the rural communities of HA-1 are very
common the activities of mining at artisanal and
small-scale levels. However, most of these
activities do not follow good mining practices
resulting in environmental pollution

A joint-work between FMWR, FMM, NESREA and State Ministries of
Environment in HA-1 is proposed to assess the impact of mining
activities into the water sources, in order to determine possible
countermeasures.

Water Environment Conservation

Land degradation in HA-1 is substantial and as
results erosion increase affecting water courses

One of the countermeasures is to increase vegetation coverage in priority
areas. This can be made through reforestation programs and to implement
adequate management plans of forest to achieve a sustainable production,
protection and conservation of forest resources.

High colloidal turbidity of Sokoto and Rima
Rivers had been expressed by Stakeholders of
Sokoto State which to be removed use a huge
amount of chemicals

The JICA Project Team recommends conducting a detailed survey on the
water catchment in order to propose the solution alternatives.

Currently many water bodies in HA-1 are affected
negatively by aquatic weeds and plants

In the period 2007-2011, the FME implemented a project for aquatic
weeds and plants control in 25 states. A second phase of this project is
now under preparation. It is recommended that FMWR takes part
actively of the above project to promote a sustainable control of this
nuisance in important surface water of HA-1.

Nigeria is blessed with many water recreational
areas that can be exploited as tourism attractions in
the world of tourist industry. Besides, the cultural
celebrations by its population composed by diverse
cultural groups could represent the best
destinations for tourist lovers of the history and
culture. However, these potentials of tourism need
to be developed adequately to promote the sector
in the country

The promotion of tourism in HA-1 is indispensable for creating jobs and
income generation. The best point to start, is implementing the existing
Master Plan for the Tourism Sector.

The existence of water related recreation places should be considered
when water resources development project is proposed. The management
of these places should also be considered as a part of watershed
conservation activities
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Annex S8.1-1 Forest Reserves in Four States of HA-1 (1/2)

Northing Easting
N° Name HA State Latitude Degrees Minutes Longitude Degrees Minutes
1 |Baru Giginya Forest Reserve 1 Katsina 13.16666700 13 10.000020 7.733333 7 43.99998
2 |Dan Babba Forest Reserve 1 Katsina 13.30000000 13 18.000000 7.883333 7 52.99998
3 |Dan Kabba Forest Reserve 1 Katsina 13.21666700 13 13.000020 7.7 7 42
4 |Daura Forest Reserve 1 Katsina 12.99174200 12 59.504520 8.307906 8 18.47436
5 |Daura Native Area Number 2 1 Katsina 12.95548900 12 57.329340 8.259617 8 15.57702
6 |Dono Forest Reserve 1 Katsina 13.31666700 13 19.000020 7.833333 7 49.99998
7 |Dutsawa Forest Reserve 1 Katsina 12.87845000 12 52.707000 8.159416 8 9.56496
8 |Dutsawa Giginya Native Area Number 7 1 Katsina 12.87845000 12 52.707000 8.159416 8 9.56496
9  |Dutsin Bamli Forest Reserve 1 Katsina 13.25000000 13 15.000000 7.916667 7 55.00002
10 |Dutsin Kura Forest Reserve 1 Katsina 13.08333300 13 4.999980 7.333333 7 19.99998
11 |Garu Giginya Plantation Native Area 5 1 Katsina 13.16666700 13 10.000020 7.733333 7 43.99998
12 |Gulbin Baure Forest Reserve 1 Katsina 13.00000000 13 0.000000 7.116667 7 7.00002
13 |Jibiya Forest Reserve 1 Katsina 13.05000000 13 3.000000 7.233333 7 13.99998
14 |Kabobi Forest Reserve 1 Katsina 13.20000000 13 12.000000 7.666667 7 40.00002
15 |Karaduwa Forest Reserve 1 Katsina 12.35000000 12 21.000000 7.666667 7 40.00002
16 |Karaduwa Giginya Native Area Number 4 1 Katsina 12.35000000 12 21.000000 7.666667 7 40.00002
17 |Katsina Fuel Plantation Number One Forest Reserve 1 Katsina 12.98333300 12 58.999980 7.616667 7 37.00002
18 |Katsina Fuel Plantation Number Two Forest Reserve 1 Katsina 13.01666700 13 1.000020 7.616667 7 37.00002
19 |Katsina Native Area Number 10 1 Katsina 11.58333300 11 34.999980 6.95 6 57
20 |Katsina Native Area Number 14 1 Katsina 13.00000000 13 0.000000 7.116667 7 7.00002
21 |Katsina Native Area Number 2 1 Katsina 12.41666700 12 25.000020 7.116667 7 7.00002
22 |Katsina Native Area Number 20 1 Katsina 13.11666700 13 7.000020 7.533333 7 31.99998
23 |Katsina Native Area Number 28 1 Katsina 13.25000000 13 15.000000 7.916667 7 55.00002
24 |Katsina Native Area Number 31 1 Katsina 12.86666700 12 52.000020 7.383333 7 22.99998
25 |Kaya Forest Reserve 1 Katsina 12.95548900 12 57.329340 8.259617 8 15.57702
26 [Kirbo Forest Reserve 1 Katsina 13.26666700 13 16.000020 8.033333 8 1.99998
27 |Kogo Forest Reserve 1 Katsina 11.58333300 11 34.999980 6.95 6 57
28 |Kogo Katsina Native Area Number 10 1 Katsina 11.58333300 11 34.999980 6.95 6 57
29 |Kukar Hangara Katsina Native Area Number 1 1 Katsina 12.50000000 12 30.000000 7.216667 7 13.00002
30 [Kukar Jankarai Forest Reserve 1 Katsina 12.50000000 12 30.000000 7.216667 7 13.00002
31 |Kurmayel Forest Reserve 1 Katsina 12.86666700 12 52.000020 7.383333 7 22.99998
32 [Madatai Forest Reserve 1 Katsina 13.11666700 13 7.000020 7.533333 7 31.99998
33 |Makoda Forest Reserve 1 Katsina 12.90000000 12 54.000000 8.1 8 6
34 [Makoda Giginya Plantation Native Area Number 6 1 Katsina 12.90000000 12 54.000000 8.1 8 6
35 |Masibi Forest Reserve 1 Katsina 12.62165200 12 37.299120 8.042497 8 2.54982
36 |Masibi Giginya Plantation Native Area Number 8 1 Katsina 12.62165200 12 37.299120 8.042497 8 2.54982
37 |Mazanya Forest Reserve 1 Katsina 13.05000000 13 3.000000 7.283333 7 16.99998
38 [Rade Forest Reserve 1 Katsina 12.89949600 12 53.969760 8.316868 8 19.01208
39 [Rafin Lili Forest Reserve 1 Katsina 13.03333300 13 1.999980 7.383333 7 22.99998
40 |Ruma Forest Reserve 1 Katsina 12.41666700 12 25.000020 7.116667 7 7.00002
41 [Ruma Kukar Jangarai Forest Reserve 1 Katsina 12.50000000 12 30.000000 7.216667 7 13.00002
42 |Sandamu Forest Reserve 1 Katsina 12.97779400 12 58.667640 8.367372 8 22.04232
43 |Shimfida Forest Reserve 1 Katsina 12.81666700 12 49.000020 7.083333 7 4.99998
44 |Shimfida Katsina Native Area Number 13 1 Katsina 12.81666700 12 49.000020 7.083333 7 4.99998
45 |Yangaiya Forest Reserve 1 Katsina 13.01666700 13 1.000020 7.316667 7 19.00002
46  [Argungu Native Area Number 1 1 Kebbi 13.13333300 13 7.999980 4.25 4 15
47  |Argungu Native Area Number 2 1 Kebbi 12.08333300 12 4.999980 3.8 3 48
48  |Argungu Native Area Number 3 1 Kebbi 12.66666700 12 40.000020 4.3 4 18
49 |Argungu Native Area Number 4 1 Kebbi 12.66666700 12 40.000020 4.683333 4 40.99998
50 [Belare Native Area Forest Reserve 1 Kebbi 12.63333300 12 37.999980 4.7 4 42
51 [Dabai Native Area Number 1 1 Kebbi 11.25000000 11 15.000000 5.633333 5 37.99998
52 [Dende Native Area Forest Reserve 1 Kebbi 12.08333300 12 4.999980 3.8 3 48
53 |Gayi Native Area Forest Reserve 1 Kebbi 12.38333300 12 22.999980 4.116667 4 7.00002
54 |Gijia Native Area 1 Kebbi 12.66666700 12 40.000020 4.683333 4 40.99998
55 |Giro Forest Reserve 1 Kebbi 11.83333300 11 49.999980 4.333333 4 19.99998
56 |[Giru 1 Kebbi 11.83333300 11 49.999980 4.333333 4 19.99998
57 |Gwandu Native Area Number 1 1 Kebbi 11.83333300 11 49.999980 4.333333 4 19.99998
58 |Gwandu Native Area Number 2 1 Kebbi 12.63333300 12 37.999980 4.7 4 42
59 [Gwandu Native Area Number 3 1 Kebbi 11.86666700 11 52.000020 45 4 30
60 |Gwandu Native Area Number 4 1 Kebbi 12.38333300 12 22.999980 4.116667 4 7.00002
61 |Gwandu Native Area Number 5 1 Kebbi 12.50000000 12 30.000000 4.5 4 30
62 |llloka Oje Forest Reserve 1 Kebbi 11.28961986 11 17.377192 3.861792299 3 51.70753792
63 |Kasanu Forest Reserve 1 Kebbi 10.95000000 10 57.000000 4.933333 4 55.99998
64 [Kwari Kwasa Forest Reserve 1 Kebbi 11.86666700 11 52.000020 45 4 30
65 [Lema Native Area Forest Reserve 1 Kebbi 13.13333300 13 7.999980 4.25 4 15
66 |Mohono Native Area Forest Reserve 1 Kebbi 12.50000000 12 30.000000 4.5 4 30
67 |Sainyinan Native Area Forest Reserve 1 Kebbi 12.61666700 12 37.000020 4.783333 4 46.99998
68 [Sokoto Native Area Number 32 1 Kebbi 12.61666700 12 37.000020 4.783333 4 46.99998
69 [Wasagu Sakaba Forest Reserve 1 Kebbi 11.25000000 11 15.000000 5.633333 5 37.99998
70 [Wasaini Native Area Forest Reserve 1 Kebbi 12.66666700 12 40.000020 4.3 4 18
71 | Yauri Native Area Forest Reserve 1 Kebbi 11.00000000 11 0.000000 4.966667 4 58.00002
72 | Yauri Native Area Number 1 1 Kebbi 11.00000000 11 0.000000 4.96666 4 57.9996
73  [Baban Rafi Sokoto Native Area Number 22 1 Sokoto 13.25000000 13 15.000000 6.533333 6 31.99998
74 |Babban Rafi Native Area Forest Reserve 1 Sokoto 13.25000000 13 15.000000 6.533333 6 31.99998
75 |Bauni Forest Reserve 1 Sokoto 13.63333300 13 37.999980 5.183333 5 10.99998
76 |Dankaiwa Native Area Forest Reserve 1 Sokoto 12.83333300 12 49.999980 5.966667 5 58.00002

Source: Forestry Department, FME
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Annex S8.1-1 Forest Reserves in Four States of HA-1 (2/2)

Northing Easting
N° Name HA State Latitude Degrees Minutes Longitude Degrees Minutes
77 [Dankaiwa Soloto Native Area Number 24 1 Sokoto 12.83333300 12 49.999980 5.966667 5 58.00002
78 |Dogwandaji Native Area Forest Reserve 1 Sokoto 12.30000000 12 18.000000 4.933333 4 55.99998
79 |Farfar Native Area Forest Reserve 1 Sokoto 13.16666700 13 10.000020 5.716667 5 43.00002
80 [Farfar Sokoto Native Area Number 25 1 Sokoto 13.16666700 13 10.000020 5.716667 5 43.00002
81 |Garu Native Area Forest Reserve 1 Sokoto 13.66666700 13 40.000020 5.383333 5 22.99998
82 [Garu Native Area Number 3 1 Sokoto 13.66666700 13 40.000020 5.383333 5 22.99998
83 |Gidan Mainu Native Area Forest Reserve 1 Sokoto 13.61666700 13 37.000020 6.2 6 12
84 [Gidan Mainu Native Area Number 7 1 Sokoto 13.61666700 13 37.000020 6.2 6 12
85 [Gulbin Ka Forest Reserve 1 Sokoto 11.86666700 11 52.000020 4.9 4 54
86 |Gundumi Native Area Forest Reserve 1 Sokoto 13.08333300 13 4.999980 6 6 0
87 [Gundumi Sokoto Native Area Number 20 1 Sokoto 13.08333300 13 4.999980 6 6 0
88 |lsa Zurmi Native Area Forest Reserve 1 Sokoto 13.20000000 13 12.000000 6.683333 6 40.99998
89 [Kaikaimako Native Area Forest Reserve 1 Sokoto 13.58333300 13 34.999980 5.983333 5 58.99998
90 [Kaikaimako Native Area Number 5 1 Sokoto 13.58333300 13 34.999980 5.983333 5 58.99998
91 |Karfe Binji Native Area Forest Reserve 1 Sokoto 13.25000000 13 15.000000 4.666667 4 40.00002
92 [Kawara Native Area Forest Reserve 1 Sokoto 12.46666700 12 28.000020 5.6 5 36
93 |Kawara Sokoto Native Area Number 35 1 Sokoto 12.46666700 12 28.000020 5.6 5 36
94 [Madawal Native Area Forest Reserve 1 Sokoto 13.61666700 13 37.000020 6.3 6 18
95 [Madawal Native Area Number 8 1 Sokoto 13.61666700 13 37.000020 6.3 6 18
96 |Mallamji Native Area Forest Reserve 1 Sokoto 12.50000000 12 30.000000 5.25 5 15
97 [Manu Forest Reserve 1 Sokoto 13.66666700 13 40.000020 4.833333 4 49.99998
98 [North Tangaza Forest Reserve 1 Sokoto 13.65000000 13 39.000000 4.666667 4 40.00002
99 |Sangiwa Native Area Forest Reserve 1 Sokoto 12.75000000 12 45.000000 5.583333 5 34.99998
100 |Sangiwa Sokoto Native Area Number 21 1 Sokoto 12.75000000 12 45.000000 5.583333 5 34.99998
101 [Sokoto Native Area Number 14 1 Sokoto 11.86666700 11 52.000020 4.9 4 54
102 |Sokoto Native Area Number 28 1 Sokoto 13.25000000 13 15.000000 4.666667 4 40.00002
103 [Sokoto Native Area Number 29 1 Sokoto 12.50000000 12 30.000000 5.25 5 15
104 |Sokoto Native Area Number 30 1 Sokoto 13.65000000 13 39.000000 5.2 5 12
105 [Sokoto Native Area Number 36 1 Sokoto 12.30000000 12 18.000000 4.933333 4 55.99998
106 [Sokoto Native Area Number27 1 Sokoto 13.41666700 13 25.000020 45 4 30
107 |Tara Native Area Forest Reserve 1 Sokoto 13.41666700 13 25.000020 6.5 6 30
108 |[Tara Native Area Number 16 1 Sokoto 13.41666700 13 25.000020 6.5 6 30
109 |West Tangaza Native Area Forest Reserve 1 Sokoto 13.41666700 13 25.000020 4.5 4 30
110 [Zauna Native Area Forest Reserve 1 Sokoto 13.65000000 13 39.000000 5.2 5 12
111 |Bakura Tureta Native Area Forest Reserve 1 Zamfara 12.58333300 12 34.999980 5.75 5 45
112 |Bakura Tureta Sokoto Native Area Number 15 1 Zamfara 12.58333300 12 34.999980 5.75 5 45
113 [East Anka Native Area Forest Reserve 1 Zamfara 11.83333300 11 49.999980 6.2 6 12
114 |East Anka Sokoto Native Area Number 12 1 Zamfara 11.83333300 11 49.999980 6.2 6 12
115 |lllela Native Area Forest Reserve 1 Zamfara 12.60000000 12 36.000000 6.4 6 24
116 |lllela Sokoto Native Area Number 10 1 Zamfara 12.60000000 12 36.000000 6.4 6 24
117 |Maradun Native Area Forest Reserve 1 Zamfara 12.88333300 12 52.999980 6.283333 6 16.99998
118 [Maradun Sokoto Native Area Number 23 1 Zamfara 12.88333300 12 52.999980 6.283333 6 16.99998
119 |Marbe Native Area Forest Reserve 1 Zamfara 11.83333300 11 49.999980 6.666667 6 40.00002
120 [Marebi Sokoto Native Area Number 33 1 Zamfara 11.83333300 11 49.999980 6.666667 6 40.00002
121 [Maru Bongudu Native Area Forest Reserve 1 Zamfara 11.75000000 11 45.000000 6.333333 6 19.99998
122 |Maru-Bongudu Sokoto Native Area Number 17 1 Zamfara 11.75000000 11 45.000000 6.333333 6 19.99998
123 |Rakuma Native Area Forest Reserve 1 Zamfara 12.50000000 12 30.000000 5.883333 5 52.99998
124 |Rakuma Sokoto Native Area Number 31 1 Zamfara 12.50000000 12 30.000000 5.883333 5 52.99998
125 [West Anka Native Area Forest Reserve 1 Zamfara 11.75000000 11 45.000000 5.916667 5 55.00002
126 |West Anka Sokoto Native Area Number 13 1 Zamfara 11.75000000 11 45.000000 5.916667 5 55.00002

Source: Forestry Department, FME
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Supplement 10.1 Evaluation from Social and Environmental Aspects
S10.1.1 Objectives of Evaluation from Social and Environmental Aspects

The principal objective of this evaluation is to examine the current condition of the natural and social
environment and how the proposed projects in the CMP may influence on them. If negative impacts
are forecasted by the project’s implementation, then, necessary mitigation measures will be examined.

S10.1.2 Methodology on Evaluation of Environmental and Social Aspects

The projects proposed in the CMP shall be evaluated through the execution of the Initial
Environmental Examination (IEE). The term of reference for IEE is presented in Annex S10.1-1.

S10.1.3 Evaluation through IEE

(1) Legal and Institutional Aspects on Environment and Social Considerations
(1-1) Laws and Legislations related to Environment

The laws and legislations related to Environment in Nigeria are summarized as follows.
(a) Law and Legislation for Environment Impact Assessment (EIA)

1. Environment Impact Assessment, Decree 86, 1992
This Decree makes EIA mandatory for any major development project likely to have adverse
impacts on the environment.

2. EIA Procedural Guideline, 1992
It indicates the steps to be followed in the EIA process from the project conception to
commissioning. It assists to project proponents in conforming to the requirements of Decree 86,
1992 and to obtain certification from the Federal Government of Nigeria through the FME.

3. EIA Sectorial Guidelines for Agriculture and Rural Development, 1995, FEPA
These guidelines assist project proponents in conducting detailed environmental assessment of
projects and in the preparation of EIA reports for agricultural and rural development projects
which includes among others Dams and Reservoirs, Irrigation and Drainage, etc.

(b) Law and Legislation related to Environmental Management

1. The Constitution of the Federal Republic of Nigeria
It recognizes the importance of improving and protecting the environment and makes provision for
it.

2. Nigeria Water Resources Decree 101, 1993

By this Decree, the FG has the right to use and control all surface and groundwater and of all
water in any water course affecting more than one State.

3. Federal Environmental Protection Agency (FEPA) Act, 1988 (Decree N° 58)
FEPA was created by this Decree as a parasternal of the Federal Ministry of Works and Housing

4. FEPA (amendment) Decree N° 59 of 1992
By this Decree, FEPA was strengthened and transferred to the Presidency and expanded its
mandate to include the conservation of biodiversity and sustainable use of Nigeria’s natural
resources as well as the preparation of a comprehensive national policy for the protection of the
environment and conservation of natural resources, including procedure for environmental impact
assessment for all development projects.

5. National Environmental Standard and Regulation Enforcement Agency (NESREA) Act, 2007
By this Act, NERSREA was established as a parasternal of the Federal Ministry of Environment,
Housing and Urban Development. By the NESREA Act, the FEPA Act has been repealed.

6. The Nigerian Minerals and Mining Act, 2007
This gives provisions for regulating the exploration and exploitation of solid materials in Nigeria.
The Act also gives provision on environmental management aspects including prohibition of
pollution of watercourses.
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7. Nigeria Industrial Standards 554, 2007
Provide standard for drinking water quality.

8. National Effluent Limitation regulation, S.1.8 of 1991, FEPA
This makes it mandatory for industrial facilities to install anti-pollution equipment, make provision
for effluent treatment and prescribes maximum limits for effluent discharging.

9. Pollution Abatement in Industries and Facilities Generating Wastes Regulations, S.1.9 of 1991,
FEPA
Among other thing, this Regulation imposes restrictions on the release of toxic substances and
stipulates requirements for monitoring the pollution and gives directions on how to proceed before
unusual or accidental discharges

10.National Environmental Protection Management of Solid and Hazardous Wastes Regulations
1991, FEPA
Give provisions for the appropriate management of solid and hazardous wastes not to pollute the
environment with special emphasis to groundwater protection.

(c) Environmental Regulations

1. National Environmental (Permitting and Licensing Systems) Regulations, 2009, NESREA
The purpose of the Regulation is among others, to enable consistent application of environmental
laws, regulations and standards in all sectors of the economy and geographical regions.

2. National Environmental (Sanitation and Waste Control) Regulations, 2009, NESREA
This Regulation is to minimize pollution through sustainable and environmental friendly practices
in environmental sanitation and waste management.

3. National Environmental (Chemical, Pharmaceutical, Soap and Detergent Manufacturing
Industries) Reqgulations, 2009, NESREA
4. National Environmental (Food, Beverages and Tobacco Sector) Reqgulations, 2009, NESREA

5. National Environmental (Textile, Wearing Apparel, Leather and Footwear Industry) Regulations,
2009, NESREA
These Regulations are to prevent and minimize pollution from all operations and ancillary
activities of the Sector to the environment. It also provides standards for effluents, air pollutants,
soil quality and noise.

6. National Environmental (Mining and Processing of Coal, Ores and Industrial Minerals)
Regulations, 2009, NESREA
The purpose of this Regulation is to minimize pollution from the Sector. It provides standards for
effluents, air pollutants and noise.

7. National Environmental (Noise Standard and Control) Regulations, 2009, NESREA
This Regulation is to ensure maintenance of a healthy environment through limiting noise levels.

8. National Environmental (Ozone Layer Protection) Regulations, 2009, NESREA
By this Regulation is controlled the management of ozone-depleting substances.

9. National Environmental (Access to Genetic Resources and Benefit Sharing) Regulations, 2009,
NESREA
The Regulation intends to prevent and control the depletion of the biodiversity of Nigeria.

10._The National Environmental (Wetlands, River Banks and Lake Shores Protection) Regulations,
2009, NESREA
This Regulation is for conservation and wise use of wetlands and for sustainable utilization and
conservation of resources on river banks and lake shores.

11. The National Environmental (Watershed, Mountainous, Hilly and Catchment Areas) Regulations,
2009, NESREA
This regulation gives provisions for the well use and conservation of watershed, mountainous,
hilly and catchment areas.

12.National Environmental (Coastal and Marine Area Protection) Requlations, 2011, NESREA
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This Regulation intent to preserve the natural ecological conditions of the estuarine system, the
barrier islands system and the beaches through a sustainable use of resources and control of
activities that could degrade the coastal and marine environment.

13.National Environmental (Protection of Endangered Species in International Trade) Regulations,
2011, NESREA
This Regulation is to controls the international trade of wildlife species listed in the Convention on
International Trade in Endangered Species (CITES).

14 National Environmental (Soil Erosion and Flood Control) Regulations, 2011, NESREA
It gives standards and procedures to abate soil erosion and the sustainable protection and
enhancement of the ecological integrity of flood plains as well as vulnerable lands and waters from
significant adverse effects of environmental degradation resulting from soil erosion, flooding and
deposition of sediments.

15.National Environmental (Desertification Control and Drought Mitigation) Regulations, 2011,
NESREA
It gives regulatory framework for the sustainable use of all areas already affected by desertification
and the protection of vulnerable lands.

16.National Environmental (Surface and Groundwater Quality Control) Regulation, 2011 by
NESREA
This Regulation intent to restore, enhance and preserve the water quality of surface waters and its
existing water uses by regulating pollutants discharges. Also to protect groundwater sources by
regulating the discharge and underground injection of hazardous wastes, fluids used for extraction
of minerals, fossil fuels energy, etc.

17.National Environmental (Control of Bush, Forest Fire and Open Burning) Regulations, 2011,
NESREA
Its main objective is to prevent and minimize the destruction of ecosystem through fire outbreak
and burning of any material that may affect the health of the ecosystem due to the emission of
hazardous air pollutants.

18.National Environmental (Standards for Telecommunications and Broadcast Facilities) Requlations,

2011, NESREA

Main objective of this regulation is to protect the environment and human health, ensure safety
and general welfare, eliminate or minimize public and private losses due to activities of the
telecommunication and broadcast industry.

19.National Environmental (Domestic and Industrial Plastic, Rubber and Foam Sector) Regulations,
2011, NESREA

20.National Environmental (Base Metal, Iron and Steel Manufacturing/Recycling Industries Sector)
Requlations, 2011, NESREA

21.National Environmental (Non-metallic Minerals Manufacturing Industries Sector) Regulations,
2011, NESREA

22.National Environmental (Electrical/Electronic Sector) Regulations, 2011, NESREA
These Regulations is to prevent and minimize pollution from all operations and ancillary activities
of the Sector to the environment. It also provides standards for effluents and air pollutants.

23.National Environmental (Construction Sector) Regulations, 2011, NESREA
This Regulation is to prevent and minimize pollution from construction, decommissioning and
demolition activities to the environment. The Regulations requires the minimization of dust and
prohibition of open burning of solid waste and also provides standards for noise and illumination
intensity.

24.National Environmental (Control of Vehicular Emission from Petrol and Diesel Engines)
Requlations, 2011, NESREA
This Regulation is to restore, preserve and improve the quality of air. Standards are given for the
protection of the air from pollutants coming from vehicular emissions.
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(1-2) Environmental Impact Assessment

(a) General

The Environmental Impact Assessment in Nigeria is governed by the Decree 86 of 1992 and it is

mandatory for all projects that are considered potentials to affect the Environment. Such study

must include all the impacts to be generated by the implementation of the project and the analysis

of alternatives as well as the mitigation proposal for the negative impacts.

An Environmental Impact Assessment Study shall include a least the following subjects as stated

in the above Decree.

1. A description of the proposed activities

2. A description of the potential affected environment including specific information necessary to
identify and assess the environmental effects of the proposed activities

3. Adescription of the practical activities, as appropriate

4. An assessment of the likely or potential environmental impacts on the proposed activity and the
alternatives, including the direct or indirect cumulative, short-term and long-term effects

5. An identification and description of measures available to mitigate adverse environmental
impacts of proposed activity and assessment of those measures

6. An indication of gaps in knowledge and uncertainly which may be encountered in computing
the required information

7. An indication of whether the environment of any other State, Local Government Area or areas
outside Nigeria is likely to be affected by the proposed activity or its alternatives

8. A brief and non technical summary of the information provided under paragraph (1) to (8).

(b) Projects covered by EIA

According to the Decree 86 of 1992 that governs EIA, exists three categories of projects as follows:
(a) Category I for which EIA is mandatory; (b) Category Il for which a partial EIA will be required
and, (c) Category Il for which EIA is not required. The lists of projects that are related to water
resources development in the said Categories are presented in the bellow Tables S10.1-1, S10.1-2, and

S$10.1-3, respectively.

Table S10.1-1 Projects related to Water Resources Development that Falls under Category 1

Full-Scale EIA is required

Land development schemes covering an area of 500 hectares or more to bring forest into

I-1-1 agricultural production
I-1 Agriculture 1-1-2 | Agricultural programmes necessitating the resettlement of 100 families or more.
1-1-3 Development of agricultural estates covering an area of 500 hectares or more involving
changes in type of agricultural
|-2-1 | Construction of dams and man-made lakes and artificial enlargement of lakes with
I-2 Drainage surface areas of 200 hectares or more _ ]
and Irrigation 1-2-2 Drainage of wetland, wild-life habitat or of virgin forest covering an area of 100
hectares or more.
1-2-3 | Irrigation schemes covering an area of 5,000 hectares or more.
1-3-1 | Construction of fishing harbours
) -3-2 Harbour expansion involving an increase of 50 per cent or more in fish landing capacity
I-3 Fishery per annum
1-3-3 Land based aquaculture projects accompanied by clearing of mangrove swamp forests
covering an area of 50 hectares or more
1-4-1 | Conversion of hill forest land to other land use covering an area of 50 hectares or more
Logging or conversion of forest land to other land use within the catchment area of
1-4-2 | reservoirs used for municipal water supply, irrigation or hydro power generation or in
I-4 Forestry areas adjacent to state and national parks and national marine parks
1-4-3 | Logging covering an area of 500 hectares or more.
|-4-4 Conversion of mangrove swamps for industrial, housing or agricultural use covering an
area of 50 hectares or more
1-4-5 | Clearing of mangrove swamps on islands adjacent to national marine parks
I-5 Mining I1-5-1 | Sand dredging involving an area of 50 hectares or more
Dams and hydroelectric power schemes with either or both of the following:
I-6 Power generation | 1-6-1 | (a) dams over 15 metres high and ancillary structures covering a total area in excess of
40 hectares; (b) reservoirs with a surface area in excess of 400 hectares
I-7 Waste Treatment [-7-1 Municipal sewage: (a) construction of wastewater treatment plant; (b) construction of
and Disposal marine outfall
|-s-1 | Construction of dams, impounding reservoir with a surface area of 200 hectares or
I-8 Water Supply Tore. : : :
-8-2 Groundwater development for industrial, agricultural or urban water supply of greater

than 4,500 cubic metres per day
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Table S10.1-2 Projects related to Water Resources Development that Falls under Category 2
Partial EIA will be required*

-1 Agriculture and  Rural 11-1-1 Any reforestgtlpnlgfforestatl0r_1 project
11-1-2 Smale scale irrigation and drainage

Development -
11-1-3 Smale scale aquaculture/mariculture
11-1-1 Mini hydropower development

11-2 Infrastructure 11-1-2 Rural water supply and sanitation
11-1-3 Any form of quarrying or mining

*|f the project is located in or close to Environmental Sensitive Areas a full-scale EIA will be required

Table S10.1-3 Projects related to Water Resources Development that Falls under Category 3
ElA is not required*

I11-1 Institutional Development

111-2 Health programs

111-3 Educational Programs

I11-4 Environmental Awareness

*1f the project involves physical interventions in the environment then the project is in Category |1
Note: The Agency will issue the Environmental Impact Statement for Projects in Category Il which are expected to have
essentially beneficial impacts on the environment

(c) Sensitive Areas in Nigeria

The same Decree 86, 1992, establishes the list of Sensitive Areas in Nigeria as shown in the bellow
Table S10.1-4.

Table S10.1-4 Environmental Sensitive Areas in Nigeria
S-1 Coral reefs
S-2 Mangrove swamps
S-3 Small islands
S-4 Tropical rainforest
S-5 Areas with erosion prone soils
S-6 Montain slopes
S-7 Areas prone to desertification (and semi arid zones)
S-8 Natural conservation areas
S-9 Wetland of national or international importance
S-10 Areas with harbour protected and or endangered species
S-11 Areas of unique scenary
S-12 Areas of particular scientific interest
S-13 Avreas of history or archeological interest
S-14 Areas of importance to threatened ethnic groups

(d) Outline of the Organization in charge of EIA

The Environmental Assessment Department through its Environmental Impact Assessment Division is
in charge of EIA studies in Nigeria. Figure S10.1-1 shows the flowchart of the Organization and the
main functions of EIA Division.
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FME

Environmental
Assessment
Department

Environmental Environmental Laboratory & Mining &
Oil & Gas Standard & ] Technical . g
Lo . Assessment . Mineral
Division Monitoring L Service L
L Division . Division
Division Division
Policy, . . e
Plannin Registration, Records, Site Visits,
] Registr?/’ = Screening, Scoping, EIS & Certificate
Branch Preparation
Evaluation & In House Review, Public Review,
— Analysis = Panel Review, Provisional Approval
Branch of EIA
Impact
L1 Monitoring & |_ _.
Mitigation = Final Approval of EIA
Branch

Source: FME-EIA

Figure S10.1-1 Organizational Structure for EIA Study

(e) Procedure for EIA

Figure S10.1-2 shows the EIA process flowchart in Nigeria. The current procedure for conducting EIA
in Nigeria starts with the submission of the Project Proposal or the Feasibility Study conjointly with
the Terms of Reference (TOR) for EIA Study to the FME. In this step, the proponent pays the sum of
50,000 Naira and gets the Registry of the Project. The Terms of Reference must be prepared by a
registered consultant before the EA Department of FME.

Then, officers of EA Department make an Initial Environmental Evaluation through visiting the
project area verifying the present condition which will serve as a base to categorize the proposed
project (screening process).

After visiting the site, the TOR is reviewed or confirmed and in this last case receive the approval by
the EA Department. With this approval, the registered Consultant may start the implementation of the
EIA study.
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Submission of Project Proposal or FS
and the TOR for EIA Study by the Registration
Proponent to FME (Payment of N 50, 000)

Through IEE which include

Site Verification, the Project Screening
is categorized in I, 11 or 111
Review/confirmation of the Scoping

Scope of TOR by FME

Approval of
TOR by FME
Execution of EIA

v

Submission of Draft EIA
Report

v

Review of Draft
EIA Report by
FME

Payment of N 500,000

By a registered Consultant

Include:

- In house review

- Public review (21 days display)
- Panel Review

FME furnish the
Review Report and a
Provisional Approval to
the Proponent

Proponent starts preparatory works
on the site project and prepares the
final EIA Report

Impact Mitigation
Monitoring by FME,
State Environment
Department

On project site is checked the
compliance of mitigation measures

ol
— ——

Proponent submit the Final
EIA Report to FME

v

EA Dept. approves the EIA Report
and issues the EIS and the Certificate

Approval of
EIA Report
by FME

Source : FME-EIA

Figure S10.1-2 Current EIA Process Flowchart

When the draft EIA report is completed, the proponent must submit it to EA Department for review
and must pay the sum of 500,000 Naira. The review is made through the following mechanism:

In-house Review
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Report analysis by officers of EA Department only
Public Review

In this case, the public is advertised through three newspaper (at national and State/local level) to
come to a certain public institution in order to review the report for a period of 21 days; the
advertisement cost is paid by the proponent of the project.

Panel Review

Inviting independent panellist for 2 days review in the State Capital where the project is proposed to
be implemented, being the first day used for site observation and the second day for meeting; the
panellist shall be integrated by various experts such as hydrologist, hydro-biologist, geologist,
socio-economy, and representatives from local government council and from the FME. The logistic
for holding this panel review is paid by the proponent of the project.

The Review Report then is furnished by EA Department conjointly with a Six Months Provisional
Approval to the proponent. The Provisional Approval allows the proponent to start preparatory works
in the site while preparing the EIA Final Report which must incorporate all subjects appointed in the
Review Report. In this interim, the officers of EA Department and State Environment will make a site
visit to check the compliance of mitigation measures for predicted impacts.

After the submission of the EIA Final Report by the proponent and the verification of compliance of
mitigation measures during preparatory works at the site, the EA Department shall make its final
approval by issuing the Environmental Impact Statement and the Certificate in which is stated that an
environmental assessment of a project has been completed.

After three years of the project implementation, the EA Department will make the Environmental
auditing of the project to assess the positive and negative impacts of the project.

As for the timing frame for conducting EIA studies on the sector of water resource development, the
tentative schedule is shown in Table S10.1-5.

Table S10.1-5 Tentative Schedules for EIA Execution on Water Resources Development

Month 1 2 3 4 5 6 7 8
Activities ek 1234 | 1234 | 1234 [ 1234 [ 1234 |1234 |1234 | 1234
Submission of Project Proposal or FS
1 | and the TOR for EIA Study by the XXXX | XXXX | XXXX | XXXX | XXXX | XXXX | XXXX | XXXX
Proponent to FIME- Registration
2 | Screening XXXX | XXXX | XXXX | XXXX | XXX | XxXxx | xxxx | xxxx
3 | Reviewfconfirmation of the SCOPE Of | e | seseex | XXXX | XXXX | XXXX | XXXX | XXXX | XXXX
TOR by FME
4 | Approval of TOR by FME XXXX | XXXX | XXXX | XXXX | XXXX | XXXX | Xxxx | Xxxx
5 E)ég‘r’i”ntéo” of EIAincluding PUBIIC | oy | s xx | XXXX | XXXX | XXXX | XXXX | XXXX | XXXX
6 ﬁlld/tl’g"ss'on Of Draft EIAREPOILIO | e | xxX | XXXX | XXXX | XXXX | XXXX | XXXX | XXXX
7 | Review of Draft EIA Report by FME | XXXX | XXXX | XXXX | XXXX | XXXX | XXXX | XXXX | XXXX
7.1 | Inhouse review XXXX | XK | XXX | xoxxx | xoxxx | xxxx | xxxx | xxxx
7.2 | Public Review (21 days display) XXXX | XXXX | XXXX | XXXX | XXX | XXXX | Xxxx | xxxx
7.3 | Panel Review XXXX | XXXX | XXXX | XXXX | XXXX | XXX | xxxx | Xxxx
FME furnish the Review Report and
8 | aProvisional Approval to the XXXX | XXXX | XXXX | XXXX | XXXX | XXXX | XXXX | XXXX
Proponent
Impact mitigation monitoring by
9| EME. State Environment Dept XXXX | XXXX | XXXX | XXXX | XXXX | XXXX | XXXX | XXXX
10 | Proponentsubmit the Final EIA XXXX | XXXX | XXXX | XXXX | XXXX | XXXX | XXXX | XXXX
Report to FME
Approval of Final EIA Report by
11 | FME (Include Issuance of EISand | XXXX | XXXX | XXXX | XXXX | XXXX | XXXX | XXXX | XXXX
Certificate)

Source: FME-EIA
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(2) Natural and Social-Environmental Condition of the Study Area

The Study Area is composed of Sokoto, Kebbi, Katsina and Zamfara States that falls under the
jurisdiction of HA-1. An initial assessment of the current state of the environment in the Study Area
considering relevant environmental components to this CMP study was made and presented in the
bellow table.

Table S10.1-6 Initial Assessment of the Current State of Environment in the Country

Component Assessment

In HA-1, the water quality of rivers (Sokoto, Rima, Zamfara, Gagre, Ka at Fokku) is good in the
wet season judging from the fact that the concentrations of BOD and DO are maintained within
the standards to support the aquatic living environment, however, the quality tends to be
diminished in the dry season, this is according to a Study conducted in 2011by FMWR on water
Surface water quality | sources quality nation-wide.

Sokoto and Rima Rivers present high levels of colloidal turbidity which implies the use of huge
amount of chemicals for its removal in the water treatment plant operated by Water Corporations.
Aquatic weeds affects negatively Rima river, Kware river and Goronyo dam in sokoto State while
Zamare river and Ugwan river in Kebbi State.

During the Workshop conducted for Stakeholders of HA-1, it was mentioned that lead poison in
Groundwater quality | Zamfara State is a big problem. Delineation of contaminated sites in this State is necessary,
through a deeper study in a joint work among stakeholders.

The Study conducted in 2011 by FMWR through a local contractor on water sources quality
nation-wide indicated that in the groundwater samples (used for drinking) of the 4 States in
HA-1, most of the elements have high compliance with the Nigerian Drinking Water Quality
Standard; however, E.Coli is of concern since it was found in all samples.

Drinking water quality

In the rural communities of HA-1 are very common the activities of mining at artisanal and
small-scale levels. However, most of these activities do not follow good mining practices
resulting in environmental pollution. One example is the Zamfara episode in 2010 where was
reported over 200 deaths through lead poisoning attributed to informal mining and processing of
gold ores with high concentration of lead.

On the other hand, during the Stakeholder Workshop, Officer of Sokoto Water Board mentioned
that in the area exist irrigation schemes that are believed to create groundwater pollution of
boreholes and proliferation of aquatic weeds in the rivers.

Water Pollution

Nigeria has a very rich fauna and flora. Faunal resources include 274 species of mammals, 839
Fauna and Flora species of birds, 648 species of fish, etc. Floral resources include 7,895 species of plants.
However, new research must be conducted to update the above figures.

Two categories of vegetation can be found in the Study Area: the Sudan savanna and the Sahel
savanna. The Sudan savanna belt stretches from the Sokoto Plains through the northern section of
the High Plains of Hausa land to the Chad Basin. The actual vegetation is made up of short
Vegetation grasses, about 1-2 m high, and some stunted trees. The trees found in the Sudan savanna
include the acacia, the dum palm, the silk cotton and the baobab.

The Sahel savanna is found to the extreme northwest and northeast of the country where grasses
are short and inter-spaced with sand dunes. The main tree found in the area is acacia.

Five categories of protected areas recognized in Nigeria as follows: national parks; game
reserves; forest reserve; biosphere reserves and strict nature reserves; and special ecosystems and
habitats. Although wetlands are not included in the category, in this Study it will be considered as
protected area since they are home of many rich species of fauna and flora in the country.
Distribution of forest reserves in HA-1 are: Katsina (45), Kebbi (27), Sokoto (38), Zamfara (16).
Sokoto State is the only State that has a game reserve named Kwiambana which was proposed to
become National Park.

According to Ramsar list, in Kebbi State can be found a wetland of international importance
named Foge Islands.

Illegal cutting of trees and poaching are the major threat of protected areas.

Protected Areas

The desertification has affected 50% to 75% of the area in the sparsely populated Sudan and
Land use change Sahel zones in northern states (Bauchi, Bomo, Gombe, Jigawa, Kano, Katsina, Kebbi, Sokoto,
Yobe, and Zamfara). Soil erosion also faces HA-1 due to land degradation.

In the four States, the agriculture sector employs the majority of the people. In addition, animal
rearing and fishing are also common in the States. It is opportune to mention here the annual
celebrations to mark beginning of the fishing season in Argungu, Kebbi State as one of the most
famous cultural festivals in Nigeria.

Unemployment rates by 2011 in the Study area are as follows: Zamfara (42.6%), Kebbi (25.3%),
Sokoto (17.9%) and Katsina (28.1%).

Socio-economy

By 2010 from all cases reported having water related diseases, about 55% were due to diarrheal
diseases which were reported in 33 States of the country.

From all diarrheal diseases cases reported at national level Kebbi accounted for 8 % and Sokoto
for 9% while no information were provided from Zamfara and Katsina.

The diarrheal diseases may be attributable to poor or inadequate sanitary facilities and hygienic
practices.

Water related diseases
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(3) List of Projects and Brief Description

Projects were classified into same type of projects by Sector i.e. Sector Dams; Sector Irrigation and so
on. In addition projects were classified according to its current status of implementation (e.g. ongoing
project and proposed projects).

The list of projects is composed of 4 sectors including 8 ongoing and 81 proposed projects as listed
below. The complete list of the projects with a brief description of the main activities is given in
Annex S10.1-2 for Dam Sector, Annex S10.1-3 for Municipal Water Supply Sector; Annex S10.1-4 for
Irrigation/Drainage Sector; and S10.1-5 for Sanitation Sector.

Table S10.1-7 Number of Projects for CMP-HA1

Ongoing

Proposed

Sector Projects Projects* Total
1. Dam 2 2 4
2. Municipal Water Supply** - 43 43
3. Irrigation and Drainage 6 8 14
4. Sanitation - 28 28

Total 8 81 89

Note (*): Proposed by JICA Project Team based on existing proposed projects by Nigerian government as well as necessary
measures for achieving the CMP in HA-1, (**): The projects for groundwater development are included in the

projects for Municipal Water Supply for the purpose of conducting IEE.
Source: JICA Project Team
It is opportune to mention here that for IEE purposes the Sector Municipal Water Supply includes
projects for construction and rehabilitation of boreholes since the categorization depend on the volume
to be abstracted from the water source.

(4) Categorization of Projects (Screening)

The categorization (screening) was made on on-going and proposed projects following Nigerian EIA
guidelines. On-going projects were included in this MP study since majority of them still had not
passed through EIA study. The procedure for categorization is presented here down:

e Screening by list of projects for which EIA is mandatory (Category |)

e Screening by list of projects for which a partial EIA will be required (Category I1)

e Screening by list of projects for which EIA is not required (Category 1), specifically those
which only involve preparation of studies, environmental awareness programs, institutional
development, etc.

The screening of projects was made based on the Categories List stipulated in the Procedural
Guidelines on Environmental Impact Assessment, Decree 86, 1992 (Federal Environmental Protection
Agency). Categories List is shown in Tables S10.1-1, S10.1-2 and S10.1-3.

The result of the screening is shown in Annex S10.1-2 to Annex S10.1-5 and summarized in the
bellow Table.
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Table S10.1-8 Categorization of Projects in CMP-HAL subjected to IEE/EIA Study

EIA Description Documents Required For Projects affected

Category Application to EIA Division Sector Number

Dam 4

Submission of Project Proposal | Municipal Water Supply 16

1 Full EIA is required or FS and the TOR for EIA Irrigation/Drainage 5

Study Sanitation 4

Total Category 1 29

Dam 0

. Submission of Project Proposal | Municipal Water Supply 23

2 rpeac;SﬁLEIA may be or FS and the TOR for EIA Irrigation/Drainage 9

Study Sanitation 8

Total Category 2 40

Dam 0

Municipal Water Supply 4

3 Not require EIA Application letter for EIS Irrigation/Drainage 0

Sanitation 16

Total Category 3 20

Total Projects in the CMP-HA1 89

Source: JICA Study Team

Projects in Category 3 such as capacity development, awareness creation, etc. do not require EIA
therefore these projects are not scoped for IEE.

From the above table, 29 projects in Category | and 40 projects in Category Il are subject to scoping at
IEE study level (total=69) in four (4) Sectors (Dams, Municipal Water Supply, Irrigation/Drainage and
Sanitation). This is in compliance with the Guidelines for EIA and JICA guidelines for environmental
and social considerations.

(5) Identification of Impacts and Its Significance

For projects that have been scoped for IEE study as shown in the Annex S10.1-2 to Annex S10.1-6, the
identification of impacts and its significance were made based on scoping matrix. To realize this, each
Sector of projects was divided into several groups since scoping outcome would be similar for each
group. The criteria applied for this grouping is as follows:

Table S10.1-9 Grouping of Projects subject to IEE Study

Sector

Criteria

Group N° Projects

Dam

Dam with surface area more than 200 has

Dam with surface area less than 200 has

Dam with surface area more than 200 has located in Protected Areas

Dam with surface area less than 200 has located in Protected Areas

Municipal
Water

Supply

Water Treatment Plant with capacity more than 4,500 m3/h

Water Treatment Plant with capacity less than 4,500 m3/h

Well Field with capacity more than 4,500 m3/h

Single Borehole Equipped with Electrical-mechanical Pump

Single Borehole Equipped with Hand pump

Rehabilitation of water system (big scale activities including important civil works)

Rehabilitation of water system (small scale activities including minor civil works)

Irrigation/
Drainage

Irrigation Scheme with area more than 5,000 has

Irrigation Scheme with area less than 5,000 has

Irrigation Scheme with area more than 5,000 has located in Protected Area

Irrigation Scheme with area less than 5,000 has located in Protected Area

Sanitation

Construction of Sewerage

Construction of Septage Treatment System

Construction of Public Toilets

NI ES P P P P IR ESN PR T IR TR P

Total Projects for IEE

P I IENT] ENTREET i) b o ENY ENT N PR PN T PR P R

The results are presented here down for each Sector:
(5-1) Sector Dam

The identification of impacts and its significance were made for the following four (4) Groups as
shown in the bellow tables:

(S10-11)
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Table S10.1-10 Matrix for Scoping (Sector Dams- Group 1)

Planning Construction Operation
Phase Phase Phase
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o s | 2|8 28 glg 2| 5 [S
— 3 IS E|s &[5 & @ 5
= [ s © o g o =l
O g 1%} L 5 S w
= & S°| g |&
O S o & 8_
NO
1 |Involuntary resettlement A- | A- | A - - - -
2 |Local Economy such as Employment & Livelihood, etc. A+ - - A+ A+ | A+ - -
3 |Land use and utilization of local resources A- - - - A- - -
4 |Social institutions such as social infrastructure and local decision-making | c- | c- | - - f - B i
g 5 |Existing social infrastructure & Services such as Traffic/Public Facilities A- - - - A- | A- - -
§ 6 |The poor, indigenous and ethnic people C- - - C- - - - -
ui] 7 |Inequality between beneficiaries and project-affected peoples - - - - - - - -
.f_g 8 |Cultural heritage - - - - - - - B
& | 9 [Local conflict of interests C- C-| C- - - - - -
10 | Water use right and common land use right C- C- - - - - - C-
11 |Water supply and/or Irrigation with Potential Power generation A+ - - - - - - A+
12 | Vector of diseases A- - - | A - - A- | A-
13 | Disaster (natural risk) and infectious diseases such as HIV/AIDS A- - - A-| A- | A- - -
14 | Topography and geograp hical features C- - - C- ] C- - - -
15 | Accumulation of sediment into Dams B- - - - - - B- -
16 |Protected Area - - - - - - - -
g 17 | Ground water C-/IC+| - - - - - e+ -
S | 18 [Soil erosion B- - - B- | B- - - -
E 19 |Hydrological situation (flow regime) B- - - - - - - B-
® | 20 [Coastal zone - - - - - - - R
=
S | 21 |Flora, Faunaand Biodiversity A-| - | - | A A ] - - | A
22 |Meteorology - - - - - - - -
23 | Landscape - - - - - - - -
24 | Global warming - - - - - - - -
25 | Air pollution B- - - - - B- - -
26 |Water pollution B- - - - B- B- - -
27 |Soil pollution - - - - - - - -
s 28 |Waste B- - - - B- B- - -
E 29 |Noise and vibration B- - - - B- B- - B-
g 30 |Ground subsidence - - - - - - - -
31 |Offensive odor - - - - - - - -
32 |Bottom sediment C- - - - C- - - -
33 | Accident C- - - |C|]C | C- - C-

Group 1: Dams with surface area more than 200 has
Rating Criteria

A+/-: Significant positive/negative impact is expected.
B+/-: Some positive/negative impact is expected.

C+/-: Extent of positive/negative impact is unknown. (A further examination is required in the further project formulation)

- -2 No impact is expected.
Source: JICA Study Team
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Table S10.1-11 Matrix for Scoping (Sector Dams- Group 2)

Planning Construction Operation
Phase Phase Phase
s 1S S
<18 |E g & |8
s | E e % @ s
c o s X |l .= = >
f =3 Q o |8 28 © g TS| £ |o
Likely Impact Items = :g 3 (B S ﬁ s|la > g S o
& S |2 (&c|lo 28] £ |e3
= gl (€8s &lu|l &€ |8mB
S 1< |5 [5&c5[s8| £ |ES
o 5 Sl 2o 2| = s
> e v |g 5|8 5|c © = S
(@) @ 2 | =Z|t a8 2 1S)
S -l =0 o B
Sl |8 ®les| B |
O |a 2 2 8 5 g
O 8 o o 8_
NO
1 |Involuntary resettlement B- B- | B- - - - - -
2 |Local Economy such as Employment & Livelihood, etc. B+ - - B+ | B+ | B+ - -
3 |Land use and utilization of local resources B- - - - B- - - -
4 |Social institutions such as social infrastructure and local decision-making | C- C- - - - - - -
é 5 |Existing social infrastructure & Services such as Traffic/Public Facilities B- - - - B- B- - -
§ 6 |The poor, indigenous and ethnic people C- - C- - - - - -
ui] 7 [Inequality between beneficiaries and project-affected peoples - - - - - - - -
'S | 8 |Cultural heritage - - - - - - - -
& 9 |Local conflict of interests C- C- | C- - - - - R
10 [Water use right and common land use right C- C- - - - - - C-
11 |Water supply and/or Irrigation A+ - - - - - - A+
12 |Vector of diseases A- - - | A - - A- | A-
13 | Disaster (natural risk) and infectious diseases such as HIV/AIDS B- - - B- | B- B- - -
14 | Topography and geographical features B- - - - - - B- R
15 |Accumulation of sediment into Dams B- - - - - - B- R
16 |Protected Area - - - - - - - -
g 17 |Ground water C-/IC+| - - - - - |ccH| -
S [ 18 [Soil erosion B- - - | B-| B- - - -
E 19 |Hydrological situation (flow regime) B- - - - - - - B-
®© | 20 [Coastal zone - - - - - - - R
=)
§ 21 |Flora, Fauna and Biodiversity B- - - | B-1] B- - - B-
22 |Meteorology - - - - - - - -
23 |Landscape - - - - - - - -
24 |Global warming - - - - - - - -
25 |Air pollution B- - - - B- - -
26 |Water pollution B- - - - B- B- - -
27 |Soil pollution - - - - - - -
s 28 [Waste B- - - - B- B- - -
E 29 |Noise and vibration B- - - - B- B- - -
£ 30 |Ground subsidence - - - - - - - -
31 |Offensive odor - - - - - - - -
32 [Bottom sediment C- - - - C- - - -
33 |Accident C- - - C- ] C- C- - C-

Group 2: Dams with surface area less than 200 has
Rating Criteria

A+/-: Significant positive/negative impact is expected.
B+/-: Some positive/negative impact is expected.

C+/-: Extent of positive/negative impact is unknown. (A further examination is

. -2 No impact is expected.
Source: JICA Study Team

required in the further project formulation)
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Table S10.1-12 Matrix for Scoping (Sector Dams- Group 3)

Planning Construction Operation
Phase Phase Phase
sIE[E [2s| & s
: o | 5|5 |52lEs|EElE S
Likely Impact Items % 2 é % S E G % _; ,g S o
S lE|EEgEs|gs| g Bs
s 2|5 EEselegl s £t
S |s|e|82Eglg§E| B [
“|EleT|2&Ee2| & |S
slg |£°(88| £ 3
o [§ |o 5 |&
N©
1 |Involuntary resettlement - - - - - - R
2 |Local Economy such as Employment & Livelihood, etc. A+ - - A+ A+ | A+ - -
3 |Land use and utilization of local resources A- - - - A- - -
4 |Social institutions such as social infrastructure and local decision-making | c- | c- | - - f - B R
g 5 |Existing social infrastructure & Services such as Traffic/Public Facilities A- - - - A- | A- - -
§ 6 |The poor, indigenous and ethnic people C- - - C- - - - -
E 7 |Inequality between beneficiaries and project-affected peoples - - - - - - - -
.f_g 8 |Cultural heritage C- C- - - - - R R
@ | 9 [Local conflict of interests A | A- | A - - - - -
10 | Water use right and common land use right C- C- - - - - - C-
11 |Water supply and/or Irrigation with Potential Power generation A+ - - - - - - A+
12 | Vector of diseases A- - - | A - - A- | A-
13 | Disaster (natural risk) and infectious diseases such as HIV/AIDS A- - - A-| A- | A- - -
14 | Topography and geograp hical features B- - - - - - B- -
15 | Accumulation of sediment into Dams B- - - - - - B- -
16 |Protected Area A- | A- | A | A A | A - -
g 17 |Ground water C-IC+| - - - - - |cic+] -
S | 18 [Soil erosion B- - - B- | B- - - -
E 19 |Hydrological situation (flow regime) B- - - - - - - B-
® | 20 [Coastal zone - - - - R - - -
§ 21 |Flora, Fauna and Biodiversity A- - - A- | A- - - A-
22 |Meteorology - - - - - - - -
23 | Landscape - - - - - - - R
24 | Global warming - - - - - - - -
25 | Aiir pollution B- - - - B- - -
26 |Water pollution B- - - - B- B- - -
27 | Soil pollution - - - - - - -
s 28 |Waste B- - - - B- B- - -
5 | 29 [Noise and vibration B-| -|-1|-1]8B-| B- - | B-
g 30 |Ground subsidence - - - - - - - -
31 |Offensive odor - - - - - - - -
32 |Bottom sediment C- - - - C- - - -
33 | Accident C- - - |C|]C | C- - C-

Group 3: Dams with surface area > 200 ha located in Protected Area

Rating Criteria
A+/-: Significant positive/negative impact is expected.
B+/-: Some positive/negative impact is expected.

C+/-: Extent of positive/negative impact is unknown. (A further examination is required in the further project formulation)

- -2 No impact is expected.
Source: JICA Study Team
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Table S10.1-13 Matrix for Scoping (Sector Dams- Group 4)

Planning Construction Operation

Phase Phase Phase

s IE [2g] 2 e

| = |5|8l5elEEEE| 2 5
Likely Impact Items £ | £ é = S £ g_ E ‘E € o
S |3|E[85Lsl85 s B
o < = | B|° |« § S |E %
e |s|2[5g8El2g| 2 [

o |8 O = g_

NG

1 |Involuntary resettlement - - - - - - - -

2 |Local Economy such as Employment & Livelihood, etc. B+ - - | B+ | B+ | B+ - -

3 |Land use and utilization of local resources B- - - - B- - -

4 |Social institutions such as social infrastructure and local decision-making | ¢c- | c- | - - R - R -

g 5 |Existing social infrastructure & Services such as Traffic/Public Facilities B- - - - B- B- - -
§ 6 |The poor, indigenous and ethnic people C- - | c- - - - -
E 7 |Inequality between beneficiaries and project-affected peoples - - - - - - - -
.f_g 8 |Cultural heritage C- C- - - - - - R
A 9 |Local conflict of interests A- | A- | A- - - - - -
10 [Water use right and common land use right C- C- - - - - - C-
11 [Water supply and/or Irrigation with Potential Power generation A+ - - - - - - A+

12 | Vector of diseases A- A- A- | A-

13 [Disaster (natural risk) and infectious diseases such as HIV/AIDS B- - - B- | B- B- - -

14 [Topography and geograp hical features B- - - - - - B- -

15 [Accumulation of sediment into Dams B- - - - - - B- -

16 |Protected Area A- | A- | A A | A | A - -

g 17 [Ground water C-/IC+| - - - - - |CCH| -
S | 18 |Soil erosion B- - - B- | B- - - -
E 19 |Hydrological situation (flow regime) B- - - - - - - B-
® | 20 |Coastal zone - - - - - - - R
§ 21 |Flora, Fauna and Biodiversity A- - - | A | A - - A-
22 |Meteorology - - - - - - - -

23 |Landscape - - - - - - - -

24 |Global warming - - - - - - - -

25 | Air pollution B- - - - - B- - -

26 |Water pollution B- - - - B- B- - -

27 | Soil pollution - - - - - - -

s 28 [Waste B- - - - B- B- - -
5 | 29 |Noise and vibration B-| -|-1-1]8B-] B- - | B-
g 30 [Ground subsidence - - - - - - - -
31 |Offensive odor - - - - - - - -

32 |Bottom sediment C- - - - C- - - -

33 [Accident C- - - |Cc | C | C- - C-

Group 4: Dams with surface area < 200 ha located in Protected Area
Rating Criteria

A+/-: Significant positive/negative impact is expected.

B+/-: Some positive/negative impact is expected.

C+/-: Extent of positive/negative impact is unknown. (A further examination is required in the further project formulation)

- -2 No impact is expected.
Source: JICA Study Team
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(5-2) Sector Municipal Water Supply

The identification of impacts and its significance were made for the following seven (7) Groups as shown
in the bellow tables:

Table S10.1-14 Matrix for Scoping (Sector Municipal Water Supply- Group 1)

Planning Construction Phase Operation Phase
c R 2 |8 gl ¢ |=
s |2 |s (88|28 2|2 |8
212 |8 |3 (=B85 5|8 |Es
Likely Impact Items g |E€|=|E |52l32|52 8 |8 |52
= g i S S g G & o s E E Llc -5
B3| |z |selsglss|l 2| |82
|2 |2 |2 |58l55|83| 8|8 |E°
4|85 |3 |55|85(82| £ |8 |
(& ©c*E53(288| § |8
N° S |o
1 [Involuntary resettlement - - - - - - R R B
2 |Local Economy such as Employment & Livelihood, etc. A+ - - A+ | A+ | A+ | A+ | B+ B+ [ B+
3 |Land use and utilization of local resources B- - - B- - - - - B -
4 Social institutions such as social infrastructure and local decision-making ) ) } ) } ] . ] i .
£ institutions
E 5 |Existing social infrastructure & Services such as Traffic/Public Facilities A- - - A- B- A- | A- - - -
g 6 |The poor, indigenous and ethnic people - - - - - - - - - B
u_c.l 7 [Inequality between beneficiaries and project-affected peoples - - - - - - - - - -
§ 8 [Cultural heritage - - - - - - - R - R
» 9 |Local conflict of interests - - - - - - - - - B
10 [Water use right and common land use right - - - - - - - R -
11 |Sanitation (water supply) A+ - - - - - - A+ | A+ | A+
12 [ Vector of diseases - - - - - - - R - R
13 |Disaster (natural risk) and infectious diseases such as HIV/AIDS B- - - B- B- B- B- - - -
14 |Topography and geographical features - - - - - - - R - B
15 | Accumulation of sediment into Dams - - - - - R - - - R
. | 16 |Protected Area C-/C+|C-/C+|C-/C+|C-/C+|C-/C+ [C-/C+|C-/C+ |C-/C+ [C-/C+ |C-IC+
é 17 |Ground water - - - - - - - R - R
§ 18 |Soil erosion B- - - B- B- B- - - - R
ué_l 19 [Hydrological situation (flow regime) B- - - - - - - B- -
® | 20 [Coastal zone C- C- C- C- C- C- - - - R
§ 21 |Flora, Fauna and Biodiversity B- - - - - - - B- - R
22 |Meteorology - - - - - R - R - B
23 |Landscape - - - - - R - R -
24 |Global warming - - - - - R - R - B
25 |Air pollution B- - - - - R B- B- B- B-
26 |Water pollution B- - - - B- B- B- B- B- B-
27 [Soil pollution - - - - - - - R - B
S | 28 |Waste B- - - - B- B- B- B- B- B-
3 | 29 |Noise and vibration B- - - B-| B | B-| B-| B-| B-| B-
& [ 30 [Ground subsidence - - - - - - - R - B
31 |Offensive odor - - - - - - - R - B
32 |Bottom sediment B- - - - - - - - B- R
33 |Accident C- - - C- C- C- C- C- C- C-

Group 1: Water Supply with Treatment Plant Capacity more than 4,500 m3/d

Rating Criteria
A+/-: Significant positive/negative impact is expected.
B+/-: Some positive/negative impact is expected.

C+/-: Extent of positive/negative impact is unknown. (A further examination is required in the further project formulation)

- - No impact is expected.
Source: JICA Study Team
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Table S10.1-15 Matrix for Scoping (Sector Municipal Water Supply - Group 2)

Planning Construction Phase Operation Phase
c 2 |8 ol @ R
= g sl |23 ¥ |E
o | 5|2 |5 |2Elec|eg| E |2 |B
S| |2 |8 |5<|86|82| & |8 |5
Likely Impact Items e | s | = E |B52[3g|22 T (g . [52
= | B |8 |g |s&|s2|d 2 |Z2g|ca3
< < — g |[& o/ S| & © S ®|s5 g
@ © S cleg|le& [ (=4 B @
212 |g|=|25|8E5|c8| 5 |E |ES8
(@] < = s B £|S2algs 2| = = o
- ] - S S|&E5|8 @ IS g o
< S ala Bls & 7} [}
o © sc|88| & |&
N° S o o
1 [Involuntary resettlement - - - - - - - R R
2 |Local Economy such as Employment & Livelihood, etc. B+ - B+ B+ B+ B+ B+ B+ B+
3 |Land use and utilization of local resources B- - - B- - - - - - -
4 Social institutions such as social infrastructure and local decision-making c c
£ institutions
E | 5 [Bxstingsocial infrastructure & Services such as Traffic/Public Facilities B- - - B- B- B- B- - - -
-g 6 |The poor, indigenous and ethnic people - - - - - - - R R R
] 7 |Inequality between beneficiaries and project-affected peoples - - - - - - - - - -
§ 8 |Cultural heritage - - - - - R R R R R
» 9 |Local conflict of interests C- C- C- - - - - - - -
10 |Water use right and common land use right - - - - - R R R B
11 |Sanitation (water supply) A+ - - - - - - A+ | A+ | A+
12 |Vector of diseases - - - - - - - R R B
13 |Disaster (natural risk) and infectious diseases such as HIV/AIDS B- - - B- B- B- B- - - -
14 |Topography and geographical features - - - - - - - R R R
15 |Accumulation of sediment into Dams - - - - - - - R R B
. | 16 |Protected Area C-/C+|C-/C+ [C-/C+|C-IC+|C-/C+|C-/C+|C-/C+|C-/C+|C-/C+|C-/C+
=
€ | 17 |Ground water - . . B B . _ _ _ _
é 18 |Soil erosion B- - - B- B- B- - R R B
I_% 19 |Hydrological situation (flow regime) B- - - - - - - B- B
® | 20 |Coastal zone C- C- C- C- C- C- - - - R
p=}
§ 21 |Flora, Fauna and Biodiversity B- - - - - - - B- R B
22 |Meteorology - - - - - - - R R R
23 |Landscape - - - - - - - - R
24 |Global warming - - - - - - - R R R
25 | Air pollution B- - - - - - B- B- B- B-
26 |Water pollution B- - - - B- B- B- B- B- B-
27 |Soil pollution - - - - - - - R R R
S | 28 |Waste B- - - - B- B- B- B- B- B-
E 29 |Noise and vibration B- - - B- B- B- B- B- B- B-
& [ 30 |Ground subsidence - - - - - - - - R R
31 |Offensive odor - - - - - - - R R R
32 |Bottom sediment B- - - - - - - - B- R
33 |Accident C- - - C- C- C- C- C- C- C-

Potential conflitct impact are predicted in some projects among water users due to not enough water (for the report), then delete from here
Group 2: Water Supply with Treatment Plant Capacity less than 4,500 m3/d

Rating Criteria
A+/-: Significant positive/negative impact is expected.
B+/-: Some positive/negative impact is expected.

C+/-: Extent of positive/negative impact is unknown. (A further examination is required in the further project formulation)

. -2 No impact is expected.
Source: JICA Study Team

(S10-17)

Volume-7, Supplement



The Project for Review and Update of
Nigeria National Water Resources Master Plan

Table S10.1-16 Matrix for Scoping (Sector Munici

pal Water Supply- Group 3)

ND

Likely Impact Items

Planning Phase

Construction Operation
Phase Phase

Overall Rating

Land Acquisition
Change of land use plan

Construction of Borehole
for setting disinfection facility
for water abstraction
system, etc.)

(pumping station, disinfection

Construction of power house and
Operation of generator and pumps

Social Environment

Involuntary resettlement

Local Economy such as Employment & Livelihood, etc.

Land use and utilization of local resources

Social institutions such as social infrastructure and local decision-making

institutions

Existing social infrastructure & Services such as Traffic/Public Facilities

The poor, indigenous and ethnic people

Inequality between beneficiaries and project-affected peoples

Cultural heritage

Local conflict of interests

Water use right and common land use right

Sanitation (water supply)

Vector of diseases

Disaster (natural risk) and infectious diseases such as HIV/AIDS

Natural Environment

Topography and geographical features

Accumulation of sediment into Dams

Protected Area

Ground water

Soil erosion

Hydrological situation (flow regime)

Coastal zone

Flora, Fauna and Biodiversity

Meteorology

Landscape

Global warming

Pollution

Air pollution

Water pollution

Soil pollution

Waste

Noise and vibration

Ground subsidence

Offensive odor

Bottom sediment

Accident

Group 3: Water Supply with Field Motorized Boreholes Capacity > 4,500 m3/d

Rating Criteria
A+/-: Significant positive/negative impact is expected.
B+/-: Some positive/negative impact is expected.

C+/-: Extent of positive/negative impact is unknown. (A further examination is required in the further project formulation)

- -2 No impact is expected.
Source: JICA Study Team
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Table S10.1-17 Matrix for Scoping (Sector Municipal Water Supply - Group 4)

Likely Impact Items

Planning
Phase

Construction
Phase

Operation
Phase

Overall Rating

Land Acquisition
Change of land use plan

Construction of Borehole
for setting disinfection facility

Construction of power house and

for water abstraction
Operation of distribution system
(pumping station, disinfection

Operation of generator and pump

Social Environment

Involuntary resettlement

Local Economy such as Employment & Livelihood, etc.

Land use and utilization of local resources

Social institutions such as social infrastructure and local decision-making

institutions

Existing social infrastructure & Services such as Traffic/Public Facilities

The poor, indigenous and ethnic people

Inequality between beneficiaries and project-affected peoples

Cultural heritage

Local conflict of interests

Water use right and common land use right

Sanitation (water supply)

Vector of diseases

Disaster (natural risk) and infectious diseases such as HIV/AIDS

Natural Environment

Topography and geograp hical features

Accumulation of sediment into Dams

Protected Area

Ground water

Soil erosion

Hydrological situation (flow regime)

Coastal zone

Flora, Fauna and Biodiversity

M eteorology

Landscape

Global warming

Pollution

Air pollution

Water pollution

Soil pollution

Waste

Noise and vibration

Ground subsidence

Offensive odor

Bottom sediment

Accident

Group 4: Water Supply with Single Motorized Borehole
Rating Criteria

A+/-: Significant positive/negative impact is expected.
B+/-: Some positive/negative impact is expected.

C+/-: Extent of positive/negative impact is unknown. (A further examination is required in the further project formulation)

- -2 No impact is expected.
Source: JICA Study Team
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Table S10.1-18 Matrix for Scoping (Sector Munici

al Water Supply - Group 5)

NO

Likely Impact Items

Planning
Phase

Construction
Phase

Operation
Phase

Overall Rating

Land Acquisition

Construction of well

Operation of hand pump for water
abstraction

Social Environment

Involuntary resettlement

Local Economy such as Employment & Livelihood, etc.

Land use and utilization of local resources

Social institutions such as social infrastructure and local decision-making
institutions

Existing social infrastructure & Services such as Traffic/Public Facilities

The poor, indigenous and ethnic people

Inequality between beneficiaries and project-affected peoples

Cultural heritage

Local conflict of interests

Water use right and common land use right

Sanitation (water supply)

Vector of diseases

Disaster (natural risk) and infectious diseases such as HIV/AIDS

Natural Environment

Topography and geographical features

Accumulation of sediment into Dams

Protected Area

Ground water

Soil erosion

Hydrological situation (flow regime)

Coastal zone

Flora, Fauna and Biodiversity

Meteorology

Landscape

Global warming

Pollution

Air pollution

Water pollution

Soil pollution

Waste

Noise and vibration

Ground subsidence

Offensive odor

Bottom sediment

Accident

Group 5: Water Supply with Single Borehole with Hand Pump
Rating Criteria

A+/-: Significant positive/negative impact is expected.

B+/-: Some positive/negative impact is expected.

C+/-: Extent of positive/negative impact is unknown. (A further examination is required in the further project formulation)

- -2 No impact is expected.
Source: JICA Study Team
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Table S10.1-19 Matrix for Scoping (Sector Municipal Water Supply - Group R1)

Rehabilitation

= 5 |2 | % &8

=) % % % S g % '? '% 'g é é

_ £ |2 glEG5E28| 8 |22 4| £

Likely Impact Items ¥ (55|68 €| . S |csgg = 5

T |sE|EBE|ISES[ B |§28] 55

¢ |E2Eus|E8s| E |EsE| 28

° 1 |88°%|5E| s |85 | €5

g |®2 ) = 2 5 &

Ne° 2 ) 14 12 8. ]
1 [Involuntary resettlement - - - - - R

2 |Local Economy such as Employment & Livelihood, etc. A+ | A+ A+ A+ | A+ A+ A+
3 |Land use and utilization of local resources - - - - i B
4 Social institutions such as social infrastructure and local decision-making ) ) i . ] ]

£ institutions

g 5 |Existing social infrastructure & Services such as Traffic/Public Facilities A- B- B- B- B- A- A-
-% 6 |The poor, indigenous and ethnic people - - - - - - -
u_ﬁ 7 |Inequality between beneficiaries and project-affected peoples - - - - - - B
§ 8 |Cultural heritage - - - - - - _
@ | 9 |Local conflict of interests - - - B - - _
10 [Water use right and common land use right - - - - - - R
11 [Sanitation (water supply) - - - - - i -
12 [Vector of diseases - - - - - - B

13 [Disaster (natural risk) and infectious diseases such as HIV/AIDS B- B- B- B- B- B- B-
14 |Topography and geographical features - - - - - R R
15 [Accumulation of sediment into Dams - - - - - - -
. | 16 [Protected Area - - - - - - -
é 17 |Ground water - - - - - - B
S | 18 [soil erosion - B - - B - N
E 19 [Hydrological situation (flow regime) - - - - - B B
® | 20 [Coastal zone - - - - - - B
£ | 21 |Flora, Faunaand Biodiversity - - - - - - B
< 22 |Meteorology - - - - - - -
23 |Landscape - - - - - R R
24 |Global warming - - - - - - -

25 |Air pollution B- - - R - B-

26 |Water pollution B- B- B- B- B- B- B-
27 |Soil pollution - - - - - - -

S | 28 |Waste B- | B- B- B- | B- B- B-
S | 29 |Noise and vibration B- B- B- B- B- B- B-
& [ 30 [Ground subsidence - - - - - - -
31 |Offensive odor - - - - - B B
32 |Bottom sediment - - - - - - B

33 |Accident C- C- C- C- C C- C-

Group R1: Rehabilitation of Water Supply System with big scale activities including important civil works

Rating Criteria
A+/-: Significant positive/negative impact is expected.
B+/-: Some positive/negative impact is expected.

C+/-: Extent of positive/negative impact is unknown. (A further examination is required in the further project formulation)

« -2 No impact is expected.
Source: JICA Study Team
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Table S10.1-20 Matrix for Scoping (Sector Municipal Water Supply - Group R2)

Rehabilitation

8 | x S B

=) % % '% ‘E % %

_ E|8 |8 lEs,| B2

Likely Impact Items x 5 = |6z 3 <

T |55 |828] 55

[} = = 8 58 o =

5|2 |2 |g22°| 82

2| 8 |28 g8

s | 8| g%

N° x 04 gt
1 [Involuntary resettlement - - -

2 |Local Economy such as Employment & Livelihood, etc. B+ B+ B+ B+ B+
3 [Land use and utilization of local resources - - - - -
4 Social institutions such as social infrastructure and local decision-making i i ) i ]

£ institutions

£ | 5 |Existingsocial infrastructure & Services such as Traffic/Public Facilities B- - - B- B-
g 6 |The poor, indigenous and ethnic people - - - - -
u_ﬁ 7 |Inequality between beneficiaries and project-affected peoples - - - - -
§ 8 [cultural heritage - - ; - )
n 9 [Local conflict of interests - - - - -
10 |Water use right and common land use right - - - - -
11 |Sanitation (water supply) - - - - R
12 |Vector of diseases - - - - -

13 |Disaster (natural risk) and infectious diseases such as HIV/AIDS B- B- B- B- B-
14 |Topography and geographical features - - - - -
15 |Accumulation of sediment into Dams - - - - -
. | 16 |Protected Area - - - - -
é 17 |Ground water - - - - -
S | 18 [Soil erosion - R ; - )
E 19 [Hydrological situation (flow regime) - - - - -
s | 20 |Coastal zone - - - R -
2 | 21 [Flora, Faunaand Biodiversity - - - - -
< 22 |Meteorology - - - R -
23 |Landscape - - - - -
24 |Global warming - - - - -

25 |Air pollution B- - - - B-

26 |Water pollution B- B- B- B- B-
27 |Soil pollution - - - -

S | 28 |Waste B- B- B- B- B-
S | 29 [Noise and vibration B- B- B- B- B-
& [ 30 [Ground subsidence - - - - -
31 |Offensive odor - - - R R
32 |Bottom sediment - - - R -

33 |Accident C- C- C C- C-

Group R2: Rehabilitation of Water Supply System with smale scale activities including minor civil works

Rating Criteria
A+/-: Significant positive/negative impact is expected.
B+/-: Some positive/negative impact is expected.

C+/-: Extent of positive/negative impact is unknown. (A further examination is required in the further projec

- -2 No impact is expected.
Source: JICA Study Team
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(5-3) Sector Irrigation/Drainage

The identification of impacts and its significance were made for the following four (4) Groups as shown in
the bellow tables.

Table S10.1-21 Matrix for Scoping (Sector Irrigation/Drainage - Group 1)

Planning | Construction Phase | Operation Phase
o (=)
S £ B = g 12 =
c | = BalE2|RElS |35
=) S @ sl Sle 3= ko]
= = %] = c=| € g x 2| S
. = S | S |egF|23|8E2|88|3 e
Likely Impact Items o = ° g [BEE8[3E|ES|c2|se
= g < 8 8 c|wW ®|B5 5|58 <
< 2 - g FO|= S5|cS|lcs Bl S
9] o = P=S|lo 2|85 | o|lsS
> = © s |28[cB|ls |8 2|3
@) s > (o) - 2|s |8 €8 2
g g SE|ESB|g2|= =
Ne ° s3I El< |°
1 |Involuntary resettlement A- A- A- - - - - R
2 |Local Economy such as Employment & Livelihood, etc. A+ - - A+ | A+ | A+ B+ B+ -
3 |Land use and utilization of local resources A- - - - A- - - - -
4 Social institutions such as social infrastructure and local decision-making c c i ) . . . ] ]
£ institutions
€ | 5 |Existing social infrastructure & Services such as Traffic/Public Facilities | A- - - - A- | A- - - -
-g 6 |The poor, indigenous and ethnic people C- - - C- - - - R R
@7 Inequality between beneficiaries and project-affected peoples - - - - - - - -
k= -
g 8 |Cultural heritage - - - - - - - B
@ | 9 |Local conflict of interests C- C- C- - - - - C- -
10 [Water use right and common land use right B- C- - - - - B- - -
11 |Sanitation - - - - - - R - R
12 [Vector of diseases A- A- - R - B A-
13 [Disaster (natural risk) and infectious diseases such as HIV/AIDS B- - - B- B- B- - -
14 (Topography and geograp hical features - - - - - - - R -
15 |Accumulation of sediment into Dams - - - - - - - - -
_ | 16 [Protected Area B - - - - R - - B
é 17 (Ground water - - - - - - - - -
S | 18 |Soil erosion B- - - B- | B- - - B .
L% 19 |Hydrological situation (flow regime) B- - - - _ - B- _ -
S | 20 [Coastal zone - - - - - R R R B
2 | 21 [Flora, Fauna and Biodiversity A- - - A- - A- A-
z
22 |Meteorology - N B - - - - - -
23 |Landscape - - - - - j - -
24 |Global warming - - - - R - - - R
25 |Air pollution B- - - - - B- B- R -
26 |Water pollution A- - - - B- B- B- A- R
27 [Soil pollution B- - - - - R - B- R
S | 28 |Waste B- - - - B- B- B- B- -
E 29 [Noise and vibration B- - - B- B- B- B- - -
& [30|Ground subsidence - - - - - - - - R
31 [Offensive odor - - - - - - - R B
32 [Bottom sediment B- - - - - R R B- R
33 [Accident C- - - C- C- C- C- C- -

Potential conflitct impact is predicted among water users due to not enough water (Project Codes IP35, IP38)

Group 1: Irrigation shemes with area more than 5,000 has

Rating Criteria

A+/-: Significant positive/negative impact is expected.

B+/-: Some positive/negative impact is expected.

C+/-: Extent of positive/negative impact is unknown. (A further examination is required in the further project formulation)
. -2 No negative impact is expected.

Source: JICA Study Team
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Table S10.1-22 Matrix for Scoping (Sector Irrigation/Drainage - Group 2)

Planning | Construction Phase | Operation Phase
e (=)
§ 28|55|¢ |e
=3 S E’ % 8 5 £ g E ﬁ z
£ = £ S |5 % S— 18 o £ q g,
Likely Impact Items g El g g g 8 u% g E é E 5[5 g
S| 2|5 |8 |E8lsE|sE|s8lEs
S|E|le|d|=2lg2|Es|E |2
4| s §=|52|8%|5 |2
e ° g§8|°£|< |°
1 |Involuntary resettlement B- B- B- - - - - -
2 |Local Economy such as Employment & Livelihood, etc. A+ - A+ | A+ | A+ B+ B+ -
3 [Land use and utilization of local resources B- - - - B- - - R -
4 _Soci_al ir_\StitutionssuchassociaI infrastructure and local decision-making c. c i _ . ] . ] ]
% institutions
E | 5 |Existing social infrastructure & Services such as Traffic/Public Facilities | B- - - - - B- - - -
g 6 [The poor, indigenous and ethnic people C- - - C- - - - - -
u_CJ 7 [Inequality between beneficiaries and project-affected peoples - - - - - - - - -
§ 8 |Cultural heritage - - - - - - - - R
@ [ 9 |Local conflict of interests C- C- C- - - - - C- -
10 [Water use right and common land use right B- B- - - - - B- R -
11 |Sanitation - - - - - - - - -
12 [Vector of diseases B- B- - R - B B-
13 [Disaster (natural risk) and infectious diseases such as HIV/AIDS B- - - B- B- B- - -
14 (Topography and geographical features - - - - - - - R _
15 |Accumulation of sediment into Dams - - - - - - - - B
_ | 16 [Protected Area - - - - - - - - -
é 17 |Ground water B - - - - - - - -
S | 18 [soil erosion B- - - B- | B- - - . .
E 19 |Hydrological situation (flow regime) B- - - - - - B- - -
S | 20 |Coastal zone B - - - - - - B _
£ | 21 |Flora, Faunaand Biodiversity B- - - B- - B- B- B-
< 22 |Meteorology - - - - R - - - B
23 |Landscape - - - - - R - -
24 |Global warming - - - - - - - - R
25 [Air pollution B- - - - - B- B- - -
26 |Water pollution B- - - - B- B- B- B- -
27 | Soil pollution B- - - - R - R B- B
S | 28 |Waste B- - - - B- B- B- B- -
35 | 29 |Noise and vibration B- - - B- | B- [ B- | B- - _
& [30]Ground subsidence - - - - - - R - R
31 |Offensive odor - - - - - - R - R
32 |Bottom sediment B- - - - - - - B- _
33 |Accident C- - - C- C- C- C- C- -

Potential conflitct impact is predicted among water users due to not enough water (Project's Codes: 1G2, 1G4)

Group 2: Irrigation shemes with area less than 5,000 has
Rating Criteria

A+/-: Significant positive/negative impact is expected.
B+/-: Some positive/negative impact is expected.

C+/-: Extent of positive/negative impact is unknown. (A further examination is required in the further project formulation)

. -2 No impact is expected.
Source: JICA Study Team
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Table S10.1-23 Matrix for Scoping (Sector Irrigation/Drainage - Group 3)

Planning | Construction Phase | Operation Phase
c 5q| 2.
ks o 5|5 glg £
- = |2 | 2|8 |s5[ea|82|5g3e
Likely Impact Items x 3 ° B |B=|3E|E5|E 2|52
TS |2 |5 |88|s5|c2|sGlEE
S = |2 |5 |58[2E[sE(88|5°
) s o | 0o |2l 3|8s|8 |8
-1 8 §E[E2[85(3 |8
S - |&gloe|g |o
N° (@] =
1 |Involuntary resettlement C- C- C- - - - - -
2 |Local Economy such as Employment & Livelihood, etc. A+ - A+ | A+ | A+ B+ | B+ -
3 |Land use and utilization of local resources A- - - - A- - - - -
4 Social institutions such as social infrastructure and local decision- c c i i i i . . ]
- making institutions
é 5 Existing social infrastructure & Services such as Traffic/Public A i i i ] A . . .
s Facilities
E 6 [The poor, indigenous and ethnic people C- - - C- - - R R -
T”; 7 [Inequality between beneficiaries and project-affected peoples - - - - - - - - -
é 8 [Cultural heritage - - - - - B B B -
9 |Local conflict of interests C- C- C- - - - - C- -
10 [Water use right and common land use right C- C- - - - - - - -
11 |Sanitation - - - - - - R R -
12 |Vector of diseases A- A- - - - - A-
13 [Disaster (natural risk) and infectious diseases such as HIV/IAIDS| A- - - A- A- A- - -
14 [Topography and geograp hical features - - - - - - - R R
15 |Accumulation of sediment into Dams - - - - - - - - B
. | 16 |Protected Area A- A- A- A- | A- -
E 17 |Ground water - - - - - - - -
S | 18 |Soil erosion B- - - B- | B- B - - _
E 19 |Hydrological situation (flow regime) B- - - - - - B- - -
S | 20 |Coastal zone - - - - - - - - -
§ 21 |Flora, Fauna and Biodiversity A- - - A- - - A- A-
22 |Meteorology - - - - - - - - -
23 |Landscape - - - - - - - R
24 | Global warming - - - - - - - - B
25 |Air pollution B- - - - - B- B- R -
26 |Water pollution A- - - - B- B- B- A- -
27 |Soil pollution B- - - - - - - B- -
S | 28 |Waste B- - - - B- B- B- B- -
3 | 29 [Noise and vibration B- - - B- | B- B- | B- - -
& | 30 |Ground subsidence - - - - - - - R -
31 |Offensive odor - - - - - - - R -
32 |Bottom sediment B- - - - - - - B- B
33 |Accident C- - - C- C- C- C- C- -

Potential conflitct impact is predicted among water users due to not enough water (Project Code: IP37)
Group 3: Irrigation shemes with area more than 5,000 has located in Protected Area

Rating Criteria
A+/-: Significant positive/negative impact is expected.
B+/-: Some positive/negative impact is expected.

C+/-: Extent of positive/negative impact is unknown. (A further examination is required in the further project formulation)

- -2 No impact is expected.
Source: JICA Study Team
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Table S10.1-24 Matrix for Scoping (Sector Irrigation/Drainage - Group 4)

Planning | Construction Phase | Operation Phase
e (=)
g 28|58|¢ |=
=3 S E’ % 8 5 £ g E ﬁ z
£ = £ S |5 % S— 18 o £ q g,
Likely Impact Items g ER g g Lcu UgJ_g é é E 2|5 g
T|< |5 |s|2g|ls8|ls2lsklEg
S|E|le|d|=2lg2|Es|E |2
4| s §=|52|8%|5 |2
e ° g§8|°£|< |°
1 |Involuntary resettlement C- C- C- - - - - -
2 |Local Economy such as Employment & Livelihood, etc. B+ - - B+ B+ B+ B+ B+ -
3 [Land use and utilization of local resources B- - - - B- - - R -
4 _Soci_al ir_15titutions such as social infrastructure and local decision-making c. c i _ . ] . ] ]
% institutions
E | 5 |Existing social infrastructure & Services such as Traffic/Public Facilities | B- - - - - B- - - -
g 6 [The poor, indigenous and ethnic people C- - - C- - - - - -
u_CJ 7 [Inequality between beneficiaries and project-affected peoples - - - - - - - - -
§ 8 |Cultural heritage - - - - - - - - R
@ [ 9 |Local conflict of interests C- C- C- - - - - C- -
10 |Water use right and common land use right C- C- - - - - - - -
11 |Sanitation - - - - - - - - -
12 [Vector of diseases B- B- - R - B B-
13 [Disaster (natural risk) and infectious diseases such as HIV/AIDS B- - - B- B- B- - -
14 (Topography and geographical features - - - - - - - R _
15 |Accumulation of sediment into Dams - - - - - - - - B
_ | 16 [Protected Area A- A- A- A- A- - - - R
é 17 |Ground water B - - - - - - - -
S | 18 [soil erosion B- - - B- | B- - - . .
E 19 |Hydrological situation (flow regime) B- - - - - - B- - -
S | 20 |Coastal zone - - - - - - - B _
£ [21[Flora, Faunaand Biodiversity A- - - A- - - A- A-
< 22 |Meteorology - - - - R - - - B
23 |Landscape - - - - - R - -
24 |Global warming - - - - - - - - R
25 [Air pollution B- - - - - B- B- - -
26 |Water pollution A- - - - B- B- B- A- -
27 | Soil pollution B- - - - R - R B- B
S | 28 |Waste B- - - - B- B- B- B- -
35 | 29 |Noise and vibration B- - - B- | B- [ B- | B- - _
& [30]Ground subsidence - - - - - - R - R
31 |Offensive odor - - - - - - R - R
32 |Bottom sediment B- - - - - - - B- _
33 |Accident C- - - C- C- C- C- C- -

Potential conflitct impact is predicted among water users due to not enough water (Project Code: IG1)

Group 4: Irrigation shemes with area less than 5,000 has located in Protected Area

Rating Criteria
A+/-: Significant positive/negative impact is expected.
B+/-: Some positive/negative impact is expected.

C+/-: Extent of positive/negative impact is unknown. (A further examination is required in the further project formulation)

. -2 No impact is expected.
Source: JICA Study Team
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(5-4) Sector Sanitation

The identification of impacts and its significance were made for the following two (3) Groups as
shown in the bellow tables.

Table S10.1-25 Matrix for Scoping (Sector Sanitation- Group 1)

Planning Construction Phase | Operation
g Esl2flz |s
Likely Impact Items g é E <_LE§ :Z % ugj' 2 % = 5 i
Tl |5 | & |Eels8|s=|ES
S| & |&|E|cS|e3|E |85
- 3 3 |2 &8 8l o &
5 s=lg 5|6 |°
Ne° (&) o) o
1 |Involuntary resettlement - - - - - - R B
2 [Local Economy such as Employment & Livelihood, etc. B+ - - B+ B+ | B+ - -
3 [Land use and utilization of local resources B- - - B- - - - -
4 Social institutions such as social infrastructure and local decision-making ) ) ) ) ] . . .
g institutions
E | 5 |Existingsocial infrastructure & Services such as Traffic/Public Facilities B- - - B- | B- | B- - -
g 6 |The poor, indigenous and ethnic people - - - - - - - R
o 7 |Inequality between beneficiaries and project-affected peoples - - - - - - - -
:g 8 |Cultural heritage - - - - - - - R
\ 9 |Local conflict of interests A- A- A- - - - - B
10 |Water use right and common land use right - - - - - - R
11 |Sanitation (Sanitary Disposal of Sewage) A+ - - - - - A+ A+
12 |Vector of diseases B- - - - - - B- B-
13 |[Disaster (natural risk) and infectious diseases such as HIV/AIDS B- - - B- B- B- - -
14 |Topography and geographical features - - - - - - - B
15 | Accumulation of sediment into Dams - - - - - - - B
. | 16 [Protected Area C-/C+|C-IC+ [C-/C+|C-/C+]|C-/C+ |C-/C+|C-/C+|C-IC+
é 17 |Ground water - - - - - - - B
é 18 |Soil erosion B- - - B- B- - - -
UEJ 19 |Hydrological situation (flow regime) - - - - - - R
K] 20 [Coastal zone - - - - - - - -
é 21 |Flora, Fauna and Biodiversity B- - - - - - B- R
22 [Meteorology - - - - - - - R
23 [Landscape - - - - - R R
24 [Global warming - - - - - - - R
25 |Air pollution B- - - - - B- B- B-
26 [Water pollution B- - - - B- B- B- B-
27 |Soil pollution - - - - - - - -
S | 28 [Waste B- - - - B- B- B- B-
5 | 29 [Noise and vibration B- - - B- B- B- B- B-
& [ 30 [Ground subsidence - - - - - - - -
31 [Offensive odor A- - - - - R A- A-
32 [Bottom sediment B- - - - R - B- N
33 |Accident C- - - C- C- C- C- C-

Group 1: Construction of Sewerage
Rating Criteria
A+/-: Significant positive/negative impact is expected.
B+/-: Some positive/negative impact is expected.
C+/-: Extent of positive/negative impact is unknown. (A further examination is required in the further project formulatio
- -2 No impact is expected.
Source: JICA Study Team
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Table S10.1-26 Matrix for Scoping (Sector Sanitation- Group 2)

(S10-28)

Planning Construction Phase | Operation
= © é 8 %
c | 2| |E_|52ls_ | &
212|8|8|85|58|55|¢
Likely Impact Items & 5 = 5 |s2|32|22| 8
= g < S cc|lmg ®|© € >
S| 2|5 |c|8E|lsE|eE|s
s|§|e |5 |58|EE|EE| ¢
- 2 e T EElE T
N© o o é— 8 8—
1 |Involuntary resettlement - - - - - R B
2 [Local Economy such as Employment & Livelihood, etc. B+ - - B+ B+ | B+ - -
3 |Land use and utilization of local resources B- - - B- - - - -
4 Social institutions such as social infrastructure and local decision-making ) ) ) ) ] . . .
g institutions
€ [ 5 |Existingsocial infrastructure & Services such as Traffic/Public Facilities B- - - B- B- B- - B-
g 6 [The poor, indigenous and ethnic people - - - - - - - -
u_‘ﬁ 7 |Inequality between beneficiaries and project-affected peoples - - - - - - - -
§ 8 |Cultural heritage - - - - - - - -
» 9 |Local conflict of interests A- A- A- - - - - B
10 |Water use right and common land use right - - - - - - R
11 |Sanitation (Sanitary Disposal of Sewage) A+ - - - - - A+ A+
12 |Vector of diseases B- - - - - R B-
13 [Disaster (natural risk) and infectious diseases such as HIV/AIDS B- - - B- B- B- - -
14 |Topography and geographical features - - - - R R R R
15 |Accumulation of sediment into Dams - - - - - - R R
. | 16 [Protected Area C-/C+|C-IC+ [C-/C+|C-/C+]|C-/C+ |C-/C+|C-/C+|C-IC+
é 17 |Ground water - - - - - - - -
_é 18 [Soil erosion B- - - B- B- - - R
u% 19 |Hydrological situation (flow regime) - - - - - - R
® | 20 [Coastal zone - - - - - - _ N
§ 21 [Flora, Fauna and Biodiversity B- - - - - - B- R
22 |Meteorology - - - - - R R -
23 |Landscape - - - - - - R
24 [Global warming - - - - - - - R
25 [Air pollution B- - - R - B- B- B-
26 [Water pollution B- - - - B- B- B- R
27 |Soil pollution - - - - - - - -
S | 28 [Waste B- - - - B- B- B- B-
5 | 29 [Noise and vibration B- - - B- B- B- B- B-
& [ 30 [Ground subsidence . - B - - _ - -
31 [Offensive odor A- - - - - - A- A-
32 [Bottom sediment B- - - - - R B- R
33 |Accident C- - - C- C- C- C- C-
Group 2: Construction of Septage Treatment System
Rating Criteria
A+/-: Significant positive/negative impact is expected.
B+/-: Some positive/negative impact is expected.
C+/-: Extent of positive/negative impact is unknown. (A further examination is required in the further project formulatio
- -2 No impact is expected.
Source: JICA Study Team
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Table S10.1-27 Matrix for Scoping (Sector Sanitation- Group 3)

NO

Likely Impact ltems

Planning
Phase

Construction
Phase

Operation
Phase

Overall Rating

Land Acquisition
Change of land use plan

Land Reclamation
Construction of Toilets

Operation of Toilets
Removal of Sludge from
Toilets

Social Environment

Involuntary resettlement

Local Economy such as Employment & Livelihood, etc.

Land use and utilization of local resources

Social institutions such as social infrastructure and local decision-making
institutions

Existing social infrastructure & Services such as Traffic/Public Facilities

The poor, indigenous and ethnic people

Inequality between beneficiaries and project-affected peoples

Cultural heritage

Local conflict of interests

Water use right and common land use right

Sanitation (Sanitary Disposal of Sewage)

Vector of diseases

Disaster (natural risk) and infectious diseases such as HIV/AIDS

Natural Environment

Topography and geographical features

Accumulation of sediment into Dams

Protected Area

Ground water

Soil erosion

Hydrological situation (flow regime)

Coastal zone

Flora, Fauna and Biodiversity

Meteorology

Landscape

Global warming

Pollution

Air pollution

Water pollution

Soil pollution

Waste

Noise and vibration

Ground subsidence

Offensive odor

Bottom sediment

Accident

Group 3: Construction of Public Toilets

Rating Criteria

A+/-: Significant positive/negative impact is expected.
B+/-: Some positive/negative impact is expected.

C+/-: Extent of positive/negative impact is unknown. (A further examination is required in the further project fori

- -2 No impact is expected.
Source: JICA Study Team
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(6) Description of Mitigation Measures against Adverse Impacts

Based on the scoping activities as shown above, the following mitigation measures are recommended for

adverse impacts in each Sector.
(6-1) Sector Dams

The bellow table summarizes the mitigation measures for adverse impacts expected in the sector of

dams.

Table S10.1-28 Predictable Negative Impacts and Mitigation Measures (Sector Dam)

Predictable Impacts Impact Stage Mitigation Measure
Involuntary settlement PL . Conduct public consultation with Project affected person (PAPs) and local residents to
explain the benefits of the project. For PAPs prepare detail analysis for compensation
Utilization of local C . Prepare utilization and post utilization plan for those areas from where materials will be
resources extracted for construction of the dam
Traffic C . Control on the number of vehicles/equipment to avoid traffic congestion
Vector of diseases (0} . Implement medical check-up program
Infectious diseases C . Implement medical check-up program
such as HIV/AIDS
Sediments ) e  The entrance of sediments into the dams will reduce its storage capacity as it already
happen in many dams of Nigeria. The well management of the water basin including forest
management is recommended to minimize this impact.
Soil erosion C e Provision of drains with sediment traps
Protected Area, PL,C . 19 Dams in total are expected to be located mainly in forest reserves. However, the list of
Flora &Fauna forest reserves is old and some of them may not be in place presently. Therefore it is
recommended to check these candidates’ sites in the EIA stage to confirm the forest
reserves. Anyway, many conflicts may arise if the project is to be located into a protected
area. Some mitigation shall include the plantation of forest to be home of the biodiversity
and to compensate deforestation due to the construction of the dams.
(0} . Minimum environmental flow shall be maintained downstream to support aquatic life.
Flow regime (0} . Minimum environmental flow shall be maintained downstream. Operation of Dam Manual
must be prepared including this subject.
Air pollution (Dust, C,0 . Control on the number or speed of vehicles/ equipment
exhaust fumes from e  Watering of access road and operational places. Soil materials should be covered with
vehicles and sheet
equipment) e Proper maintenance of vehicle and equipment
Water Pollution C . Provision of drains with sediment traps
. Proper management of the construction
e Proper management of waste oil from vehicle maintenance
0 . Removal of vegetal before filling the dam
Waste C Proper management of construction waste
Noise C,0 Trucks shall use exhaust mufflers to maintain the current noise levels

Control of number or speed of vehicles/ equipment

Adequate maintenance of equipment

Work schedule should be informed to the public and operation of heavy equipment should
be limited to the day time only

Legend: PL: Planning Phase; C: Construction Phase, O: Operation Phase

(6-2) Sector Municipal Water Supply

The activities to be implemented in the projects of this sector depend on the type of water sources they
use (surface or groundwater). Thus, mitigation measures are proposed for (a) projects using surface
water as water source (Construction of Water Treatment Plant); and (b) projects using groundwater as
water source (Construction of Boreholes). The bellow tables show the impacts and the mitigation
measures for the two cases.
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Table S10.1-29 Predictable Negative Impacts and Mitigation Measures for Projects
using Surface Water as Water Source

Predictable Impacts Impact Stage Mitigation Measure

Utilization of local Cc e Prepare utilization and post utilization plan for those areas from where materials will be
resources extracted for land reclamation of the facility site (water treatment Plant and intake)
Traffic C . Control on the number of vehicles/equipment to avoid traffic congestion
Infectious diseases C . Implement medical check-up program
such as HIV/AIDS
Soil erosion C e Provision of drains with sediment traps
Flow regime O] . Minimum environmental flow shall be maintained down stream
Flora&Fauna ) . Minimum environmental flow shall be maintained down stream to support aquatic life.
Air pollution (Dust, C,0 e Control on the number or speed of vehicles/ equipment
exhaust fumes from e  Watering of access road and operational places. Soil materials should be covered with
vehicles and sheet
equipment) e Proper maintenance of vehicle and equipment
Water Pollution Cc . Provision of drains with sediment traps

. Proper management of waste oil from vehicle maintenance

e Proper management of the construction

] e  Proper management of chemicals and waste oil from equipment maintenance
. Provision of treatment facility for wastewater and sludge originated from the water
treatment plant

Waste CO e Proper management of construction waste

. Proper management of chemical waste
Noise C,0 . Trucks shall use exhaust mufflers to maintain the current noise levels

. Control of number or speed of vehicles/ equipment

e Adequate maintenance of equipment

e Work schedule should be informed to the public and operation of heavy equipment should

be limited to the day time only

Botton sediment (0} . Provision of treatment facility for wastewater and sludge originated from the water

treatment plant

Legend: C: Construction Phase, O: Operation Phase

Table S10.1-30 Predictable Negative Impacts and Mitigation Measures for Projects using

Groundwater as Water Source

Predictable Impacts Impact Stage Mitigation Measure
Infectious diseases C . Implement medical check-up program
such as HIV/AIDS
Air pollution (Dust, C,0 . Proper maintenance of vehicle and equipment
exhaust fumes from
truck of drill rig and
power generator)
Water Pollution C e Provision of drains with sediment traps

. Proper management of the borehole construction

Waste C e Proper management of construction waste
Noise C, 0O e Truck of drill rig shall use exhaust mufflers to maintain the current noise levels

Adequate maintenance of equipment
Operation of equipment should be limited to the day time only

Legend: C: Construction Phase, O: Operation Phase

(6-3) Sector Irrigation and Drainage

The bellow table shows the impacts that can be expected in the sector of dams and summarize the
mitigation measures.
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Table S10.1-31 Predictable Negative Impacts and Mitigation Measures (Irrigation Sector)

Predictable Impacts Impact Stage Mitigation Measure
Utilization of local C e  Prepare utilization and post utilization plan for those areas from where materials will be
resources extracted for land reclamation of the irrigation site
Traffic C . Control on the number of vehicles/equipment to avoid traffic congestion
Conflicts among water 0} . Five (5) Irrigation Projects will face conflicts among other water users (water supply) due
users to enough water at the project’s sites. The changes of cropping patern or the reduction of
irrigation area are alternative options to solve this conflict. It is recommended to conduct
public consultation with project affected person to arrive to a beneficial agreement for the
both side (irrigation users and water supply users).
Vector of diseases 0} . Implement medical check-up program
Infectious diseases Cc . Implement medical check-up program
such as HIV/AIDS
Soil erosion C . Introduction of right agriculture practices
. Provision of drains with sediment traps
Flow regime o] . Minimum environmental flow shall be maintained down stream. Operation of Intake for
Irrigation Manual must be prepared including this subject.
Protected Area, C e  Twenty five (25) Irrigation projects are expected to be implemented in protected aera
Flora&Fauna (mainly forest reserves). However, the list of forest reserves is old and some of them may
not be in place presently. Therefore it is recommended to check these candidates’ sites in
the EIA stage to confirm the forest reserves. Anyway, many conflicts may arise if the
project is to be located into a protected area. Some mitigation shall include the plantation
of forest to be home of the biodiversity and to compensate deforestation due to the
construction of irrigation projects
(0} . Minimum environmental flow shall be maintained downstream to support aquatic life.
. Implement training and education of farmers on the kind of chemicals they can use
rationally
. Check that only authorized chemicals are used at the site
Air pollution (Dust, C,0 e Control on the number or speed of vehicles/ equipment
exhaust fumes from e  Watering of access road and operational places. Soil materials should be covered with
vehicles and sheet
equipment) e Proper maintenance of vehicle and equipment
Water Pollution C . Provision of drains with sediment traps
. Proper management of waste oil from vehicle maintenance
e Proper management of the construction
) . Proper management of chemicals and waste oil from equipment maintenance
. Implement training and education of farmers on the kind of chemicals they can use
rationally
. Check that only authorized chemicals are used at the site
. Implement water quality monitoring for existing drinking wells. If affected, construct
boreholes for affected people
. Proper management of waste oil from equipment maintenance
Soil pollution C,0 e Proper management of chemicals
Waste CoO . Proper management of construction waste
e Proper management of chemical waste
Noise C, 0O e Trucks shall use exhaust mufflers to maintain the current noise levels
. Control of number or speed of vehicles/ equipment
e  Adequate maintenance of equipment
e Work schedule should be informed to the public and operation of heavy equipment should
be limited to the day time only
Botton sediment ) . Proper management of chemicals and waste oil from equipment maintenance

Legend: C: Construction Phase, O: Operation Phase

(6-4) Sector Sanitation

Mitigation measures are proposed for (a) the construction of sewerage and septage treatment system
and (b) the construction of public toilets. The bellow tables show the impacts and the mitigation
measures for the two cases.
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Table S10.1-33 Predictable Negative Impacts and Mitigation Measures for Construction of
Septage Treatment System

Predictable Impacts Impact Stage Mitigation Measure
Utilization of local Cc e Prepare utilization and post utilization plan for those areas from where materials will be
resources extracted for land reclamation of the facility site (sewage treatment Plant)
Traffic C . Control on the number of vehicles/equipment to avoid traffic congestion
Social Conflicts PL e  Conflicts to get approval from citizens for the location of the facility may arise. It is

recommended to conduct public consultation with project affected person to arrive to a
beneficial agreement. The Agency should make a compromise to manage properly the
facility to obtain the consensus of the population on the Project implementation.

Vector of diseases 0 . Implement medical check-up program
Infectious diseases C . Implement medical check-up program
such as HIV/AIDS
Soil erosion C . Provision of drains with sediment traps
Flora&Fauna 0 e Proper management of facility to avoid pollution of the aquatic environment
Air pollution (Dust, C,0 e Control on the number or speed of vehicles/ equipment
exhaust fumes from e  Watering of access road and operational places. Soil materials should be covered with
vehicles and sheet
equipment) e Proper maintenance of vehicle and equipment
Water Pollution C e Provision of drains with sediment traps
. Proper management of waste oil from vehicle maintenance
e Proper management of the construction

0] . Proper management of the facility to avoid water pollution
Proper management of waste oil from equipment maintenance

Waste C,0 e Proper management of construction waste
Noise C,0 . Trucks shall use exhaust mufflers to maintain the current noise levels
. Control of number or speed of vehicles/ equipment
e  Adequate maintenance of equipment
e  Work schedule should be informed to the public and operation of heavy equipment should
be limited to the day time only
Offensive Odor ) e Proper management of the facility
Botton sediment ) e Proper management of the facility

Legend: PL: Planning Phase, C: Construction Phase, O: Operation Phase

Table S10.1-34 Predictable Negative Impacts and Mitigation Measures for Construction of
Public Toilets

Predictable Impacts Impact Stage Mitigation Measure
Vector of diseases ) . Maintain the facility in good hygiene condition with adequate maintenance
Water Pollution 0] e Proper management of the facility to avoid water pollution
Waste CO e Proper management of construction waste
. Proper management of toilet paper waste
Offensive Odor 0} . Proper management of the facility

Legend: PL: Planning Phase, C: Construction Phase, O: Operation Phase

(7) Conclusions and Recommendations

In general, the projects proposed in the CMP for HA-1 will benefit three main sectors namely water
supply, irrigation and sanitation. As for water supply high positive impacts are expected through the
project implementation on the current health level of the beneficiary population by consuming potable
water which in turn will allow the exercise of better hygiene practices in the households. As for
irrigation, the socio-economic status of the population will be highly upgraded through the increase of
agricultural production and employment opportunities. In addition food security for the population
will be improved.

As for sanitation, a high positive impact is expected on the public health of the population through the
safe disposal of sewage and excreta.

Some adverse impacts on the environment are also expected from the project implementation which
shall be diminished through the proposed mitigation measures. In this sense, especial attention must be
given to the dam sector since it involve huge physical intervention and may need the resettlement of
people living around the candidate site.
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ANNEX S10.1-1
TERMS OF REFERENCE FOR INITIAL ENVIRONMENTAL EXAMINATION
TECHNICAL SPECIFICATIONS

1. General

The Initial Environmental Examination (IEE) is the first field recognizance of the environment where a
project is planned to be executed.

2. Targeted Projects for IEE

The CMP in this JICA Survey involves the study for the execution of projects in HA-1 on water
resources development and sanitation such as (1) Construction of Dams; (2) Construction of Water
Supply System; (3) Construction of Irrigation System; and (4) Construction of Sanitation System. In
this sense, the IEE in this stage will be realized on all on-going and proposed projects that relates to
water resources development and sanitation.

3. Items to be study into the IEE
The following points shall be checked utilizing existing information in Nigeria

3.1 Legal and Institutional Aspects on Environment and Social Considerations
3.2 Natural Environmental Condition of the Study Area

The Study Area is composed of Sokoto, Kebbi, Katsina and Zamfara States that falls under the
jurisdiction of HA-1. The state of the environment in the Study Area shall be checked from the point of
view of the followings components.

(1) Water

The actual condition of surface and groundwater shall be checked.
(2) Faunaand Flora

Existing species of flora and fauna shall be checked.
(3) Protected Areas

The protected areas shall be identified including national parks, games reserves, forest

reserves and wetlands.

3.3 Social Environment

The social environmental condition shall be checked from the point of view of the followings
components.

(1) Socio-economy
The socioeconomic condition of the population shall be checked.
(2) Health condition

The number of people affected by waterborne or other communicable disease shall be checked
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3.4

35

3.6

3.7

3.8
4.
41

List of Projects and Brief Description
Projects will be listed by location with a brief description of the major activities
Categorization of Projects (Screening)

Projects will be categorized through the following steps:

o Classification and grouping into same type of projects by Sector i.e. Sector Dams;
Sector Irrigation and so on.

e Screening by list of projects for which EIA is mandatory (Category I)

e Screening by list of projects for which a partial EIA will be required (Category 1)

e Screening by list of projects for which EIA is not required (Category I1l), specifically
those which only involve preparation of studies, environmental awareness programs,
institutional development, etc.

o Checking the status of projects (e.g. ongoing project)

The screening of projects will be made based on the Categories List (see Annexes) stipulated in
the Procedural Guidelines on Environmental Impact Assessment, Decree 86, 1992 (Federal
Environmental Protection Agency).

Identification of Impacts and Its Significance

For all projects that need IEE/EIA, the identification of impacts and its significance shall be
made based on scoping matrix.

Description of Mitigation Measures against Adverse Impacts

Mitigation measures shall be proposed based on the identified impacts in the scoping
process.
Conclusion and Recommendations
Methodology
Data Collection and Analysis Methods

The IEE will start with the collection of existing data and information on natural and social environment
in the Study Area. These data, so called primary data, may be available in relevant institutions or
agencies and will be used for further analysis work on environmental components of the Study.

For analysis of the IEE shall be used the following documents:

)

(2)
4.2

)

Nigerian Environmental Guidelines and Standards and International standards

JICA Guidelines for Environmental and Social Considerations
Methods for Identification of Impacts and Determination of Significant Impacts

The impacts, its significance and its sources shall be identified in preliminary form during the
IEE.

Identification of Impacts and Impact Sources

Environmental impacts and impact sources shall be predicted for each phase of project
implementation, i.e., planning, construction and operation.
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(2)  Significant impacts

The relevant environmental impacts will be ranked depending on its environmental and
social significance in accordance with rating criteria listed below.

Rating Criteria
A+/-: Significant positive/negative impact is expected.

B+/-: Some positive/negative impact is expected.

C+/-: Extent of positive/negative impact is unknown. (A further examination is required in
the further project formulation)

- - No impact is expected.

Significant impact shall be determined on the basis of non-negligible environmental changes
induced by project implementation.
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Annex S10.1-2 List of Dams Projects in the CMP-HAL

SN | Sector | Status | Type | Code Name of Project Im[:;n::;lng HA State Outline/Scope of the Project G?Up Grgup Grgup Grzup Pr(;t\?ec;ed Ciztregl)zl ?g‘:’?gs
Kirbo,
Dutsin
. . . New dam construction(SN=1011): H=5.5m, GS=5MCM, Bamli and
1 D G 1 DG10 |Mashi dam project FMWR 1 Katsina SA=0.2km2, Purpose: WS 1 Dan Babba 1 1
Forest
Reserves
Dutsawa
Forest
Dutsi Earth dam | New dam construction(SN=1020): H=5.2m, GS=6.2MCM, Reserve,
2 D G 1 DG19 . FMWR 1 Katsina o 1 |Dutsawa 1 1
project SA=0.7km2, Purpose: not specified .
Giginya
Native Area
Ne7
Marbe
Forest
Sakin Noma/Gusau New dam construction(SN=4008): H=20m, Reserve;
3 D P 1A | DP22 X FMWR 1 Zamfara [GS=29.7MCM, SA=5.6km2, Purpose: To ensure stable 1 Marebi 1 1
dam project L
water source for the existing Gusau Water Supply Scheme Sokoto
Native Area
N°33
New dam construction(SN=2009): H=18m, GS=21MCM,
4 D P 1B | DP28 [Kasanu dam project FMWR 1 Kebbi  |SA=5.21km2, Purpose: To supply stable irrigation water 1 1 1
for newly proposed irrigation scheme with 1,500ha
1 0 1 2 4

G: on-going project =2; P: proposed project by JICA Project Team=2
Group of projects for For IEE Study: Group 1: Dams with SA more than 200 has; Group 2: Dams with SA less than 200 has; Group 3: Dams with SA more than 200 has located in protected area;

Group 4: Dams with SA less than 200 has located in protected area

Type: 1=Small to M edium scale dam; 1A=Small to medium scale dam for municipal water supply; 1B=Small to medium scale dam for irrigation develoment; 2: Large scale dam for irrigation development
3=Integrated project (Irrigation&Hydropower); 4=Rehabilitation project; 5=Capacity development project

Purpose: FC= Flood control; IR= Irrigation; MW=M unicipal water supply; HP= Hydropower; FI= Fishery, OT= Others

Summary

Categorization

Projects for EIA/IEE

Category 1
Category 2
Cagegory 3
Total

N~ OO BN

Total

4
0
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Annex S10.1-3 List of Municipal Water Supply Projects in the CMP-HA1L (1/2)

X . . X Group1 | Group2 | Group3 | Group4 | Group5 Rehabilitation Category | Scoping
SIN Devel. | Code Name of Project Implementing Agency State LGA Settement | Water | Develop't Outline / Scope of the Project(s) for EIA | for IEE
Water
Type
sector | Status | Type Category | Source | Supply
N/R (1.M) (U/SIR) | (S/G) | (m3/day) R1 R2 R3
P R |wsp20s Sabke Beglgnal nger Supply Scheme State Water Board Katsina Daura U s 2437 Replacement of mf)lorlzed pump(s), generator(s), accessories, repair of 1 2 1
1| ws Rehabilitation Project structure(s) and pipes, etc
P R |wsp207 Dut.sln-M aWater Supply Scheme Rehabilitation State Water Board Katsina Dutsin-Ma U s 1177 Replacement of mf)lonzed pump(s), generator(s), accessories, repair of 1 2 1
2 WS Project structure(s) and pipes, etc
P R |wsp20s Zobe Regional Water Supply Scheme State Water Board Katsina Dutsin-Ma U s 27.851 Replacement of mplorlzed pump(s), generator(s), accessories, repair of N 1 1
3 WS Rehabilitation Project structure(s) and pipes, etc
P R |wsp209 Funluii\/.M airua Wéler Supply Scheme / Old State Water Board Katsina Funtua U s 1741 Replacement of mf)lorlzed pump(s), generator(s), accessories, repair of 1 2 1
4| ws Project structure(s) and pipes, etc
P R |wsp210 Funlu.'?l/.M élrua Wéler Supply Scheme / New State Water Board Katsina Funtua U s 4700 Replacement of mf)lonzed pump(s), generator(s), accessories, repair of 1 1 1
5 WS Rehabilitation Project structure(s) and pipes, etc
P R |WsP211 |Jibia Water Supply Scheme Rehabilitation Project State Water Board Katsina Jibia u S 2,089 Replacement of mplorlzed PUMp(s). generator(s), accessories, repair of 1 2 1
6 WS structure(s) and pipes, etc
P R |wspat2 Ma!umfashl Water Supply Scheme Rehabilitation State Water Board Katsina Malumfashi U s 1567 Replacement of motorized pump (s), generator(s), accessories, repair of N 2 1
7 WS Project structure(s) and pipes, etc
Urban/Small-Town Water Supply Schemes State Water Board & Replacement of motorized pump(s), generator(s), accessories, repair of
8 WS P R |wsp213 Rehabilitation Project STWSSA Katsina uis ¢ 38549 structure(s) and pipes, etc o 1 1
Rural W ly Facilities Rehabilitati
P R |wspP214 ural Water Supply Faclities Rehabilitation State RUWASSA Katsina - R G 7,082|Replacement of handpump, rizer pipes, accessories, repair of platform, etc 1 3 0
9 Ws Project (Point-Source, Handpumps)
Rural Water Supply Facilities Rehabilitation . Replacement of motorized pump(s), generator(s), accessories, repair of
P R [WsP215 N o N State RUWASSA Kat: - R 10,0! 1 2 1
0| ws Project (MinilPoint-Source, Motorized Pumps) ate RUWAS atsina G 58| structure(s) and pipes, etc
P | N |wsp216|Zobe Regional Water Supply Project State Water Board Katsina | Dutsin-Ma u s 27,500| ntake: water treatment works, pumping main, reservoirs andor overhead tanks, | 1 1
11| ws distribution networks and public taps, etc
. State Water Board & . Boreholes, motorized pumps, rizer pipes and accessories, generators, pumping
12| ws P N | WSP217 | Urban/Small-Town Water Supply Projects Katsina : uis G 472,485 main, reservoirs and/or overhead tanks, distribution networks and public taps, L B B
p | N |wspag|Rural Water Supply Projects (Point-Source, State RUWASSA Katsina - R G 43280 rizer pipes and accessories, etc 1 2 1
13| ws Handpumps)
P N |wsp2to Rural Water Supply Projects (M ini/Point-Source, State RUWASSA Katsina ~ R G 64,920 Boreholes, motorized pumps, rizer pipes, accessories, generator, overhead 1 2 1
14| Ws Motorized Pumps) tanks, pipes and public taps, etc
Al W ly Scheme Rehabilitati . R f i \ 3 ies, repair of
P R |wsp2zo |Araungu ater Supply Scheme Rehabilitation State Water Board Kebbi Argung U s 2785 of mf)lorlzed pump(s), generator(s), accessories, repair of 1 2 1
15| WS Project structure(s) and pipes, etc
P R |wsp2z Blmln?l.(eb.bllDuk}J ‘Water Supply Scheme State Water Board Kebbi Birnin Kebbi U s 21,236 Replacement of motorized pump (s), generator(s), accessories, repair of N 3 1
16 [ Ws Rehabilitation Project structure(s) and pipes, etc
P R |wsp2z2 Yauri/Yelwa Water Supply Scheme Rehabilitation State Water Board Kebbi Yauri U s 4,386 Replacement of rnplonzed pump(s), generator(s), accessories, repair of 1 2 1
17| Ws Project structure(s) and pipes, etc
P R |wsp2z3 Zur_u Water Supply Scheme Rehabilitation State Water Board Kebbi Zuru U s 2158 Replacement of m})tonzed pump(s), generator(s), accessories, repair of 1 2 1
18| ws Project structure(s) and pipes, etc
P R |wsp2za Urban/Small-Town Water Supply Schemes State Water Board Kebbi ~ uss G 64,065 Replacement of mglorlzed pump(s), generator(s), accessories, repair of 1 1 1
19 | Ws Rehabilitation Project structure(s) and pipes, etc
P R [WSP225 Rural Water Supply Facilities Rehabilitation State RUWASSA Kebbi - R G 7,495|Replacement of handpump, rizer pipes, accessories, repair of platform, etc 1 3 0
20| WwWs Project (Point-Source, Handpumps)
Rural Water Supply Facilities Rehabilitation " Replacement of motorized pump(s), generator(s), accessories, repair of
21| WS P R |wsp226 Project (Mini/Point-Source, M otorized Pumps) State RUWASSA Kebbi R G 14,708 structure(s) and pipes, etc L 2 B
Boreholes, motorized pumps, rizer pipes and accessories, generators, pumping
2| ws P N |WSP227 [Urban/Small-Town Water Supply Projects State Water Board Kebbi - uis G 172,269 main, reservoirs and/or overhead tanks, distribution networks and public taps, 1 1 1
j Point-! . N . N
P N |wspP228 Rural Water Supply Projects (Point-Source, State RUWASSA Kebbi - R G 23,169 |Boreholes, handpumps, rizer pipes and accessories, etc 1 2 1
23 | WS Handpumps)
P N |wsp2ze Rural Wﬂer Supply Projects (Mini/Point-Source, State RUWASSA Kebbi ~ R G 34754 Bcrehols}s, motonzed.pumps, rizer pipes, accessories, generator, overhead 1 2 1
24| WS Motorized Pumps) tanks, pipes and public taps, etc
P R |wspaso Sokoto Metropolis Water Supply Scheme / Old State Water Board Sokoto Sokoto North U s 18,799 Replacement of mplorlzed pump(s), generator(s), accessories, repair of 1 1 1
25| Ws Rehabilitation Project structure(s) and pipes, etc
P R |wspas Sokoto Metropolis Water Supply Scheme / New State Water Board Sokoto Sokoto North U s 36,032 of rnplanzed pump(s), generator(s), accessories, repair of 1 1 1
26| Ws Rehabilitation Project structure(s) and pipes, etc
P R |wspasz S(?kmo M elmp.o.lls .Water .Supply Scheme / State Water Board Sokoto Sokoto North U s 9,400 Replacement of mglonzed pump(s), generator(s), accessories, repair of 1 1 1
27| ws Biwater Rehabilitation Project structure(s) and pipes, etc
P R |wspasa Urban/Small-Town Water Supply Schemes State Water Board Sokoto ~ uss G 90,751 Replacement of mplorlzed pump(s), generator(s), accessories, repair of 1 1 1
28| Ws Rehabilitation Project structure(s) and pipes, etc
Rural Water Supply Facilities Rehabilitation . . . "
P R |WsP444 y . RUWA! ke - R 4, Repl. f hi \ 3 3 f platform, 1
| ws S| Project (Point.Source, Handpumps) State RUWASSA Sokoto G 068|Replacement of handpump, rizer pipes, accessories, repair of platform, etc 3 0
P R |wspass Rur.al Wals{r gijly Facilities Reha.mlnlallon State RUWASSA Sokoto ~ R G 27,311 Replacement of mglonzed pump(s), generator(s), accessories, repair of 1 2 1
30| ws Project (Mini/Point-Source, M otorized Pumps) structure(s) and pipes, etc
Urban/Small-Town Water Supply Projects Boreholes, motorized pumps, rizer pipes and accessories, generators, pumping
31| Ws s N |WsP44s State Water Board Sokoto - uis ¢ 113,440 main, reservoirs and/or overhead tanks, distribution networks and public taps, L 1 1
P | N |wspagy [Rurel Water Supply Projects (Point-Source, State RUWASSA Sokoto - R | o 15,802|Boreholes, handpumps, izer pipes and accessories, etc 1 2 1
32| WS Handpumps)
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Annex S10.1-3 List of Municipal Water Supply Projects in the CMP-HAL (2/2)

. i X . Group1 | Growp2 | Growp3 | Group4 | Groups Rehabilitation Category [ Scoping
SIN Devel. | Code Name of Project Implementing Agency State LGA Settement | Water | Develop't Outline / Scope of the Project(s) for EIA | for IEE
Water
Type
Sector [ Status | Type Category | Source | Supply
N/R (1.M) (UISR) | (s/G) | (marday) R1 R2 R3
Rural Watt ly Projects (M ini/Point- ‘ Boreholes, i . rizer pipes, es, tor, overh

b N | Wwspagg |Rural Water Supply Projects (Mini/Point-Source, State RUWASSA Sokoto . R s 23.703] BOTeholes motorized pumps, rizer pipes, accessories, generator, overhead 1 2 1
33| ws Motorized Pumps) tanks, pipes and public taps, etc

P R |wspase Gus.au Water Supply Scheme Rehabilitation State Water Board Zamfara Gusau u s 15,666 Replacement of mglonzed pump(s), generator(s), accessories, repair of 1 1 1
34| Ws Project structure(s) and pipes, etc

P R |wsparo Kaura»r\.lan'.luda Wéler Supply Scheme State Water Board Zamfara | Kaura Namoda U s 47 Replacement of mplurlzed pump(s), generator(s), accessories, repair of 1 2 1
35| ws Rehabilitation Project structure(s) and pipes, etc

P R |wspar Ma.radun Water Supply Scheme Rehabilitation State Water Board Zamfara Maradun U s 3 Replacement of m.omnzed pump(s), generator(s), accessories, repair of N 2 1
36 [ ws Project structure(s) and pipes, etc

P R |wspar2 Talata Mafara Wa!er Supply Scheme State Water Board Zamfara Talata Mafara U s 30 Replacement of rnpmnzed pump(s), generator(s), accessories, repair of N 2 1
37| ws Project and pipes, etc

P R |wspara Urban{S_ma_Il—Towr_w Water Supply Schemes State Water Board Zamfara R urs G 49,116 Replacement of m‘ownzed pump(s), generator(s), accessories, repair of 1 3 1
38| ws Rehabilitation Project structure(s) and pipes, etc

P R [WsP474 Rur.al Wale.r Supply Facilities Rehabilitation State RUWASSA Zamfara - R G 2,799|Replacement of handpump, rizer pipes, accessories, repair of platform, etc 1 3 0
39| ws Project (Point-Source, Handpumps)

Rural Water Supply Facilities Rehabilitation Replacement of motorized pump (s), generator(s), accessories, repair of
40| ws P R |Wsp47s Project (Mini/Point-Source, M otorized Pumps) State RUWASSA Zamfara R G 8.131 structure(s) and pipes, etc t 2 1
i | Boreholes, motorized pumps, rizer pipes and accessories, generators, pumping

ol ws P N | WSP476 |Urban/Small-Town Water Supply Projects State Water Board Zamfara - uis G 104,922 main, reservoirs andor overhead tanks, distribution networks and public taps, 1 1 1

P N |WsP477 Rural Water Supply Projects (Point-Source, State RUWASSA Zamfara - R G 26,415|Boreholes, handpumps, rizer pipes and accessories, etc 1 2 1
42| ws Handpumps)

P N |wspae Rural \{\Iater Supply Projects (Mini/Point-Source, State RUWASSA Zamfara R R G 39,623 Bcrehulg‘s, motorized .pumps, rizer pipes, accessories, generator, overhead 1 2 ,
43| ws Motorized Pumps) tanks, pipes and public taps, etc
P: proposed project by JICA Project Team=43 1 4 4 4 11 14 4 39
Group of projects for For IEE Study: Group 1: Water Treatment Plant with capacity more than 4,500 m3/d; Group 2: Water Treatment Plant with capacity less than 4,500 m3/d; Group 3: Well Field with capacity more than 4,500 m3/d; Group 4: Single Borehole Equipped with Electrical-mechanical Pump
Group 5: Single Borehole Equipped with Hand pump; Group R1: Rehabilitation of water system (big scale activities including important civil works); Group R2: Rehabilitation of water system (small scale activities including minor civil works); Group R3: Replacement of handpumps, etc.

Summary
Categorization Projects
e for EIA/IEE

Category 1 16 16
Category 2 23 23
Cagegory 3 4 -
Total 43 |Total 39
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Annex S10.1-4 List of Irrigation and Drainage Projects in the CMP-HA1

. Implementing . . Group [ Group [ Group | Group Category | Scoping
SN |Sector | Status [Type| Code | Name of Project Agency HA State  [Outline/Scope of the Project 1 2 3 4 Protected Area forEIA | for IEE Remarks
Dutsin Kura,
Gulbin Baure,
Jibiya, Mazanya,
1 | G 1 IG1 [Jibiya SRRBDA 1 |Katsina |Future Irrigation area 2300 ha, Dam 1 |Rafin Lili, 1 1 Conflict with urban water supply
Shimfida,
Shimfida Katsina
Native Area N°13
2 | G 1 1G2 |Zobe SRRBDA 1 |Katsina |Future Irrigation area 2000 ha, Dam 1 2 1 Conflict with urban water supply
Gundumi Native
3| 6 | 1 | 163 |[MiddleRima SRRBDA | 1 |Sokoto |Future Irrigation area 5000ha, Dam 1 AreaForest |, 1
Valley Reserve;Gundumi
Native Area N°20
4 | G 1 1G4 |Sabke SRRBDA 1 |Katsina |Future Irrigation area 130ha, Dam 1 2 1 Conflict with urban water supply
. Wasaini Native
50 G | 1 |1625|zauro Polder SRRBDA | 1 |Kebbi E‘C‘;“re"”gat'on area 100ha, Dam, 1 |Ares, Gijia 1 1
Native Area
Lo Mallamji Native
6| 1 6 | 1 |ic26]shagari SRRBDA | 1 |Sokoto |Futurelmigation area220ha, Dam, 1 |AreaForest 1 1
maize, wheat
Reserve
7 | P 2 IP1 |Swashi Valley LNRBDA 1 |Niger Future Irrigation area 2900ha, Dam 1 2 1
8 | P 2 IP2 |Wurno MANR 1 [Sokoto Future Irrigation area 1500ha, Dam 1 2 1
9| P | 2 | p3 [kware MANR | 1 |Sokoto |"Uture Irrigation area 800ha, 1 2 1
unknown
Bauni, Garu and
10 | P 2 IP4 |Kalmalo MANR 1 |Sokoto Future Irrigation area 800ha, Pump 1 Zauna Forest 1 1
Reserves; Garu
Native Area N°3
11 | P 2 IP5 |Gafara MANR 1 |Niger Future Irrigation area 500ha, Dam 1 2 1
2| P 2 | 1pas |Argungu Tabarau | MANR | 1 |Keppi  |Future Irriation area 100na, 1 2 1
unknown
13| P | 2 |1pas |Kwakwazo MANR | 1 |Sokoto |"uture lrrigation area250ha, 1 2 1
unknown
Kasanu (Dam . V=18MCM, Future Irrigation area
14 | P 4 1P89 N0.2009) SRRBDA 1 |Kebbi 1500ha 1 2 1
0 9 1 4 14

G: on-going project=6; P: proposed project by JICA Project Team=8
Group of projects for For IEE Study: Group 1: Irrigation shemes with area more than 5,000 has; Group 2: Irrigation shemes with area less than 5,000 has; Group 3: Irrigation shemes with area more than 5,000 ha located in Protected Area
Group 4: Irrigation shemes with area less than 5,000 ha located in Protected Area
Existing Irrigation Scheme: Type=1 : On-going Scheme; Type=2 : Proposed Extension of Existing Scheme
New Irrigation Scheme: Type=3 : Proposed Supplementary Irrigation Scheme; Type=4: Proposed Dam Irrigation Scheme; Type=5 : Proposed Integrated Scheme

Summary

Categorization

Projects for EIA/IEE

Category 1
Category 2
Cagegory 3
Total

o o u

Total

5
9

14

ue|d JAISBIA S32IN0SaY J3JEAA [euolEN eLabIN

JO arepdn pue Mainay 40y 193fo1d ayL



(T7-0TS)

juswaddng ‘7-awinjoA

Annex S10.1-5 List of Sanitation Projects in the CMP-HA1 (1/2)

Settlement Group | Group | Group | Group
SN | Sector | Status | Code Name of Project Implementing Agency State Qty Outline / Scope of the Project(s) 1 2 3 4 | Category | Scoping
Category | (m3/day) for EIA | for IEE
(I.M) (U/SIR) (no.)
SA P SP135 Construction of Septage Treatment System FMWR, FME, FEPA Katsina U C_onstruct!on of septage treatment facilities, final 1 1 1
1 (Urban) or/and SEPA disposal site, etc.
EMWR or/and Construction of a unit of 3 compartment toilet, urinals
SA P SP136 |Construction of Public Toilets (Urban) StateAgencies Katsina U 172|and hand washing facilities. 4 public toilets per 20,000 1 2 1
2 % urban population.
. . . . Construction of a unit of 3 compartment toilet, urinals
sa | p | spigy |COnstruction of Public Toilets (Semi-Urban/Small FMWR orfand Katsina s 481|and hand washing facilities. 2 public toilets per 20,000 1 2 1
Towns) StateAgencies . .
3 semi-urban/small-towns population.
sA | P | sP138 |Social Intervention (Semi-Urban/Small-Towns) | StateAgencies orfand LGA | Katsina s 561,415| S0Cial intervention activities to promote appropriate 1 3
4 choice of sanitary latrine.
. . . Social intervention activities to promote appropriate
SA P SP139 Social Int(_erve_ntlon (Rural) / Community-Led StateAgencies or/and LGA | Katsina R 532,934 choice of sanitary latrine with Community-Led Total 1 3
Total Sanitation -
5 Sanitation Approach.
EMWR or/and Promotion and education of use of public toilets for
SA P SP140 |Promotion of Public Toilets (Urban) . Katsina U upgrading sanitation level and public health of people. 1 3
StateAgencies .
6 30% of construction cost.
Promotion of Public Toilets (Semi-Urban/Small- FMWR or/and . Promot-lon an(.! e({ucatlon of use of .DUb“C toilets for
SA P SP141 . Katsina S upgrading sanitation level and public health of people. 1 3
Towns) StateAgencies .
7 30% of construction cost.
SA P SP142 Construction of Septage Treatment System FMWR, FME, FEPA Kebbi U C_onstruct!on of septage treatment facilities, final 1 1 1
8 (Urban) or/and SEPA disposal site, etc.
EMWR orfand Construction of a unit of 3 compartment toilet, urinals
SA P SP143 |Construction of Public Toilets (Urban) . Kebbi U 82|and hand washing facilities. 4 public toilets per 20,000 1 2 1
StateAgencies .
9 urban population.
. . . . Construction of a unit of 3 compartment toilet, urinals
sa | P | spiag |COnstruction of Public Toilets (Semi-Urban/Smally — FMWR or/and Kebbi s 256|and hand washing facilities. 2 public toilets per 20,000 1 2 1
Towns) StateAgencies . .
10 semi-urban/small-towns population.
SA P SP145 |Social Intervention (Semi-Urban/Small-Towns) | StateAgencies or/and LGA [  Kebbi S 178,995 Soc!al |nterve_nt|on aCt.NmeS to promote ppropriate 1 3
11 choice of sanitary latrine.
. . . Social intervention activities to promote appropriate
SA P SP146 Social Intgrve_ntlon (Rural) / Community-Led StateAgencies or/and LGA Kebbi R 203,051 [choice of sanitary latrine with Community-Led Total 1 3
Total Sanitation -
12 Sanitation Approach.
EMWR or/and Promotion and education of use of public toilets for
SA P SP147 |Promotion of Public Toilets (Urban) . Kebbi U upgrading sanitation level and public health of people. 1 3
StateAgencies .
13 30% of construction cost.
. . . . Promotion and education of use of public toilets for
SA P SP148 :_Zc;:g;on of Public Toilets (Semi-Urban/Small- ':St’valt\s,lf-'\? Or:/;lz: Kebbi S upgrading sanitation level and public health of people. 1 3
14 o 30% of construction cost.
Construction of Septage Treatment System FMWR, FME, FEPA Construction of septage treatment facilities, final
15 SA P SP229 (Urban) or/and SEPA Sokoto u disposal site, etc. ! ! !
EMWR or/and Construction of a unit of 3 compartment toilet, urinals
SA P SP230 |Construction of Public Toilets (Urban) . Sokoto U 136]and hand washing facilities. 4 public toilets per 20,000 1 2 1
StateAgencies .
16 urban population.
. . . . Construction of a unit of 3 compartment toilet, urinals
SA | P | spaay |Construction of Public Toilets (Semi-Urban/Small FMWR orfand Sokoto s 290|and hand washing facilities. 2 public toilets per 20,000 1 2 1
Towns) StateAgencies . .
17 semi-urban/small-towns population.
SA P SP232 [Social Intervention (Semi-Urban/Small-Towns) | StateAgencies or/and LGA |  Sokoto S 371,264 SOC!aI |nterve'nt|on aCt.IVIIIES to promote appropriate 1 3
18 choice of sanitary latrine.
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Annex S10.1-5 List of Sanitation Projects in the CMP-HAL (2/2)

Settlement Group | Group | Group | Group
SN | Sector | Status | Code Name of Project Implementing Agency State Qty Outline / Scope of the Project(s) 1 2 3 4 Category | Scoping
Category | (m3/day) for EIA | for IEE
(I.M) (U/SIR) (no.)
. . . Social intervention activities to promote appropriate
SA P SP233 Socal Intgrve_ntlon (Rural) / Community-Led StateAgencies or/and LGA |  Sokoto R 378,896 choice of sanitary latrine with Community-Led Total 1 3
Total Sanitation -
19 Sanitation Approach.
EMWR or/and Promotion and education of use of public toilets for
SA P SP234 |Promotion of Public Toilets (Urban) . Sokoto V) upgrading sanitation level and public health of people. 1 3
StateAgencies .
20 30% of construction cost.
Promotion of Public Toilets (Semi-Urban/Small- FMWR orfand Promotion and education of use of public ollets for
SA P SP235 Towns) StateAcencies Sokoto S upgrading sanitation level and public health of people. 1 3
21 % 30% of construction cost.
Construction of Septage Treatment System FMWR, FME, FEPA Construction of septage treatment facilities, final
22 SA P SP250 (Urban) or/and SEPA Zamfara U disposal site, etc. ! ! !
EMWR or/and Construction of a unit of 3 compartment toilet, urinals
SA P SP251 |Construction of Public Toilets (Urban) StateAcencies Zamfara U 72|and hand washing facilities. 4 public toilets per 20,000 1 2 1
23 % urban population.
. . . ' Construction of a unit of 3 compartment toilet, urinals
SA P SP252 Construction of Public Toilets (Semi-Urban/Small FMWR or/s%nd Zamfara S 267|and hand washing facilities. 2 public toilets per 20,000 1 2 1
Towns) StateAgencies . .
24 semi-urban/small-towns population.
SA P SP253 |Social Intervention (Semi-Urban/Small-Towns) | StateAgencies or/and LGA | Zamfara S 400,896 Soc!al |nterve.nt|0n aQ|V|t|es to promote appropriate 1 3
25 choice of sanitary latrine.
. . . Social intervention activities to promote appropriate
SA P SP254 Social Intgwgntlon (Rural) / Community-Led StateAgencies or/and LGA | Zamfara R 443,169|choice of sanitary latrine with Community-Led Total 1 3
Total Sanitation .
26 Sanitation Approach.
EMWR or/and Promotion and education of use of public toilets for
SA P SP255 |Promotion of Public Toilets (Urban) . Zamfara U upgrading sanitation level and public health of people. 1 3
StateAgencies .
27 30% of construction cost.
Promotion of Public Toilets (Semi-Urban/Small- FMWR orfand Promotion and ducation of use of public toilts for
SA P SP256 R Zamfara S upgrading sanitation level and public health of people. 1 3
Towns) StateAgencies .
28 30% of construction cost.
0 4 8 16 12

P: proposed project by JICA Project Team=28
Group of projects for For IEE Study: Group 1: Construction of Sewerage; Group 2: Construction of Septage Treatment System; Group 3: Construction of Public Toilets; Group 4: Promotion & Education Activities

Summary
- Projects
Categorization for EIA/IEE
Category 1 4 4
Category 2 8 8
Cagegory 3 16 -
Total 28 Total 12
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