DA FEE
IRILX—EEYIBERE

DA HTE
KAFERTREA—TT
REB'Z?E? H /17 I~

TJ74FILLR—

C- I

TRk 23 & 3 A
(2011 %)

MILITBUEAN
EfF 5 R (JICA)

ERFAEKRASM

BHALEHRASH %

JR

11-023




Location Map

FAN




Kalagala Site

Isimba Site




Karuma Site

Oriang Site




Ayago Site

Kiba Site




Murchison Site

1st Stakeholder Meeting in Kampala (11 December, 2009)




2nd Stakeholder Meeting in Kampala (19 February, 2010)

3rd Stakeholder Meeting in Kampala ( 20 January, 2011)



Ayago Left Bank Plan



DAVSIEKNBRREYRS-TSVEEXETOYT D

E M
= b/
MRB L ORSE
b B et et et ettt e ettt e ettt e et ettt et e et et et et et et et et e et et et et e et et et e et et et areane 1
7SRO 3
FB1E Fia
I L7 = TP OTRT OO OTTTRPRTTIN 6
L2 B D B oo ettt ettt e e e et e ettt ettt et arerens 6
FB22E KIOBEBKRBERO WREMHE
B R v == R ] = = 1< USRS RURRRRRN 7
R R =t TR Y A=t A TSSOSO 9
R I L B T T A SR 12
FIE KIBEE~RZ—TSF
T D < - SOOI 13
I 5= X7 E: - 7 RS 15
T L OSSOSO 17
34 KT B I A D B G T oo oo e e e e e et et e et e s e s et e s en e ee s 17
I A B 7 VA E o a1 TP 19
3.6 G L OBIFEA LI DIERTE (oo 20
FAE BEHIEETABIOEREREI TV L
Al B T B B T oottt ettt ettt et er et e s 21
O N N 5 [ DR iy A == =PRSS 21
412 FBIIEEREEREE (EPV D) oot 23
V== e Bt T T ) SRR SUR 25
A2 L R T T B oo ettt ettt 26
422 B UTEBIRBITE 7 T 20 2 B oot 27
423 BT ) A D B R B I B 0D TR T o eeoe oot oot ee e e e ee e e e anes 27
BoE BFHRAFEMR
51  Ayago HAIDHITE « HUE ..o 41
5.2 AYAgO HAL D AEIER TG .o 41
B2, I T T oo ettt e r ettt n et r et rer e, 41
5.2, R oottt et ettt ettt e e e et r et er e et erer e 42
LT T i I SR SSRSSSRN 42
2 R =X TSR 43
LA S T 1= = = SRR URRURRURRPRN 43
5.2.6  EHUEA (HEED oottt 43
L2 A< TR S 43
5.3 AYag0 H A D FEZSERET .ottt 43
oI5 T =SOSR 43
B.3.2 IR & T oo et e e e e re e ra s 44
B5.3.3 AT oottt ettt ettt ettt r e et en e et r e et s e, 44

SRERKINSH - BERIEKRDS

g



DAVSIEKNBRREYRS-TSVEEXETOYT D

E M
3. R oottt et r ettt e et r et rer e, 45
B5.3.5 P IR E. oottt e ettt r et ee et r ettt r et erer e, 45
5308 B T oottt ettt ettt et een e 45
5.3.7 F= TSRS 46
oI T L= T 46
LI T 72 1) TR 46
LI TN L 2 ST 47
5.3.11 [ENTAE & B E B D B0 U oo ettt e e 50
LR 5 R e G2 =) ST 50
55 FRAFHI  FRIE LA T T N ZROTETE oottt 54
XTI 0 5 /A =5 AU 54
LT3 - TP 56
B.7.1 R DML oottt ettt ettt ann 56
572 Ayago KNFEET B x 7 MO oo 57
I A T == 3 JD TR 59
o T = = Tk = 0 N = = ST 61
oYX T T = - . ST 61
oYX I - - < T 64
R I A = e A N7 b = - SO 64
5.8.4 BB BA A T I 1T D T oo, 65
FOE REHSHEE
B.1 BT BREE 77 T 22 2 L B oottt ettt e e e aeaan 67
8.2 TAL R B oo et e et r et e et r et r et r et er e s erenenens 67
8.3  TE IR ABH & A T 7 TR Il B o R e oe oot 68
6.4 TURE « JEEEASOERE & EBRIT TR oot 69
BTE FEEMHE
A <Y iy 2= OSSOSO SRRSO SURRPRURON 71
2 I T oottt ettt e et e s et et e s e et en e erer e erens 71
FE BELIER
TR = 5 = e T < SRRSO 75
B2 R ettt et ettt erer et r et r e 78
T T 1 = T TR - = OO T TP 78
8.4 FIS D R LT DU N T oo oot r e e et e et e s et s e e s et n et 79

SRERKINSH - BERIEKRDS

g



DAVSIEKNBRREYRS-TSVEEXETOYT D

Z 0N
KUYR b

Table 2.1-1 OULliNg OF ENEIJY SOUMCE.....ccvveieiieieceee e e sttt ans 7
Table 2.1-2 Development Potential of the Renewable ENergy ........ccccooveveviiivieeienieneseenienns 8
Table 2.1-3 Nuclear Power - Prospective Nuclear Holder Country .........cccccoovvvieiinieneneicnnnns 9
Table 2.2-1 General Evaluation of various energy SOUICES..........cccvvvrvrreeresiesieeriesiesieseeneeseenns 10
Table 3.1-1 Major Lakes in Uganda..........cccvvviieieiieieneeieie e 14
Table 3.2-1 Number of IUCN Red List species in UGANDA ..........cccoe e 15
Table 3.4-1 Potential Hydropower Development Project in Victoria Nile River..........c..c......... 19
Table 4.1.1-1 Result of Domestic Energy Demand Forecast (GWh) .......ccccevvvivviviienenene s, 21
Table 4.1.1-2 Result of Domestic Power Demand Forecast (MW).........cccoviriinenininienene 22
Table 4.1.2-1 Result of Demand Energy Forecast (GWh) ........cccooveriiiiiiinieeie e 24
Table 4.1.2-2 Result of Demand Power FOrecast (MW)........ccoovvviieriieneneee e seenee e 25
Table 4.2-1 Case of Scenario of Power development Plan ..o 26
Table 4.2.2-1 Large HydropOWET PrOJECES ......ccviveeieieie ettt 27
Table 4.2.3-1 Hydropower Development Plan (SCenario 1)........ccocveeevevievvnienene e 27
Table 4.2.3-2 Energy Demand and Supply Balance (Scenario 1).........ccccccvevvevieiieeiieieciecie e 28
Table 4.2.3-3 Hydropower Development Plan (Scenario 1) ......cccceovvvviiieeicic e, 30
Table 4.2.3-4 Energy Demand and Supply Balance (Scenario ) ........cccccoeveveiiviinninenenenesnenen, 30
Table 4.2.3-5 Hydropower Development Plan (Scenario HI) ..o 32
Table 4.2.3-6 Demand and Supply Balance (Scenario 11, Low Case) .......ccccvevveverviiveierieninnnnan 32
Table 4.2.3-7 Hydropower Development Plan (Scenario IV) ..., 34
Table 4.2.3-8 Demand and Supply Balance (SCenario IV) ..o 34
Table 4.2.3-9 Hydropower Development Plan (SCenario V) ......ccoceeeeveveieeciecese e, 36
Table 4.2.3-10  Demand and Supply Balance (SCENArio V)........ccoovrvereererieneeieneseseeeeeeseesenaneas 37
Table 4.2.3-11  Major Power Development Plan (SCenario V1) ........cccccoeoiinineininincisc e 39
Table 4.2.3-12  Demand and Supply Balance (SCenario V1) ........ccceeveveieieiieeiene e seeeesese s 39
Table 5.3.3-1 Population Estimates of Survey Area C by SeX, 2010.......ccccccevvvivvivenenienrceerenn 45
Table 5.3.7-1 School Attendance in Survey Area C, 2002.........ccocvvieriiienenieenene e e 46
Table 5.3.7-2 Literacy Rate in Survey Area C, 2002 ..........ccevveiviieieeiieiesieseeee e sie e see e 46
Table 5.3.9-1 Distance to Nearest Water Sources of Households by Sub County ..........cccceevene. 47
Table 5.3.10-1  Murchison Falls National Park Tourism Revenue in 2009 ...........cccccoeireneiniennen. 47
Table 5.3.10-2  Classification of Management Zones of Murchison Falls Protected Area.............. 49
Table 5.4-1 Principal Feature of Alternative Layouts at Ayago Site........ccccoevvivviverievieresieerenn, 53
Table 5.5-1 ReSUIt OF EVAIUALION. .......oiviiiiiiiicieee e 54
Table 5.6-1 Optimization Study on Development Scale of Ayago Hydropower

o 0] 1= o PSSR 55
Table 5.8.3-1 Approximate Project ConStruction COSt........ccccvervrerieeieerene e 65
Table 5.8.4-1 Project CONSLIUCTION COSE.......cvciiiiiiiieeieiecie sttt ene 66
Table 7.1-1 FINANCIAL PIAN ..ot 71

SRERKINSH - BFRIEKRIAST
iii



DAVSIEKNBRREYRS-TSVEEXETOYT D

Z 0N
)Xk

Figure 2.2-1 Evaluation Results (NeULral Case) .........ccocvrverierieriireeiereseseseesee e e ae e e nneas 11
Figure 2.2-2 Evaluation Results (Priority for ENVironment Case) .......ccccvveervererervereerenesnanens 11
Figure 2.2-3 Evaluation Results (Priority for ECONOMY Case)........cccccevveiveeierieieieceeiecie e, 11
Figure 2.3-1 Power Balance in Year 2023 by GDP2009-2025........cccccovvivvieerereneseeiese e 12
Figure 3.1-1 Watershed Boundary in the Uganda............ccocverreniniieeneinneccee e 13
Figure 3.1-2 Major Rivers and Lakes in Uganda ..........cccevveieiiieiiieeiecie e see e 14
Figure 3.1-3 Flow Duration Curve of the Lake Kyoga and Lake Victoria Outflow.................... 15
Figure 3.2-1 Number of IUCN Red List species in UGANDA ..........cccoovieriieneneeee e 16
Figure 3.2-2 Distribution of endangered species (Mammal and Amphibian) ............ccccooeiennne 16
Figure 3.2-3 Protected Area in UGANDA ..ottt 17
Figure 3.4-1 Profile of Major Rivers, Lakes and Hydro Site in Uganda...........cc.ccoeveverenvinnnns 18
Figure 3.4-2 Integrated Hydropower Development Plan in Victoria Nile River...........c.cccco...... 18
Figure 3.5-1 Evaluation 0f 8aCh SIte........cceiiiiiiccc e 20
Figure 3.6-1 Demand and Supply Balance up t0 2023 ..........cccocveiiiiieniee e 20
Figure 4.1.1-1 Result of Domestic Energy Demand Forecast (GWh)........ccoceviinininienencncenns 22
Figure 4.1.1-2  Result of Domestic Power Demand Forecast (MW)..........ccooveveereieiesieeiienesesnnn, 23
Figure 4.1.2-1  Result of Demand Energy Forecast (GWh) ........ccccoovvierinieiinnieenese e 24
Figure 4.1.2-2  Result of Demand Power FOrecast (MW).........cccoovviiirnininneniene e 25
Figure 4.2.3-1  Power Demand and Supply Balance (SCenario 1) .......cccccocvvvvveveienesieeieerese s 28
Figure 4.2.3-2  Energy Demand and Supply Balance (Scenario I)........cccccvevrvverenenivsinerienennnennn 29
Figure 4.2.3-3  Power Demand and Supply Balance (Scenario 1)........c.ccocvvvrerinnnineenenenenenn 31
Figure 4.2.3-4  Energy Demand and Supply Balance (Scenario 1) .........cccocvevevieieivcvenencieenen, 31
Figure 4.2.3-5  Power Demand and Supply Balance (Scenario 1) .......ccccceevrvverineiivnineiencneenen, 33
Figure 4.2.3-6  Energy Demand and Supply Balance (Scenario 1) ........ccocooeenineiiininciiiiens 33
Figure 4.2.3-7  Power Demand and Supply Balance (Scenario 1V) ........ccccevevevieiiiveiescne e, 35
Figure 4.2.3-8  Energy Demand and Supply Balance (Scenario IV).......ccccevvvivvivnneneiinninnieeneninns 35
Figure 4.2.3-9  Power Demand and Supply Balance (SCenario V) ......cccccocvvvveereneneninieeneneseens 38
Figure 4.2.3-10  Energy Demand and Supply Balance (Scenario V) ........ccccevevvvieieereienesieesieinens 38
Figure 4.2.3-11  Power Demand and Supply Balance (Scenario VI) .......ccccccvevevevieivineieicnn e, 40
FIQUIE 5.2.1-1  SUIVEY ATBA ..eeeveiiiiieiieeiie it st s ieete st stesteetestesbeaseeseesbesbesseessenbesbeeseeneestesbeaseeneentenseans 42
Figure 5.3.1-1  Administrative Boundaries around Ayago Site, 2009

(WGS_1984 UTM_Z0NE_36N) ...cviiiiiiiiiiieiinierieieesie et 44
Figure 5.3.10-1  Management Zones of Murchison Falls Protected Area

(WGS_1984 UTM_Z0NE_36N) ...ceiiiiiiiiiiiieiesiesieieesie e 48
Figure 5.4-1 Alternative-1 at Ayago Site (Dam and Waterway TYPE) ....ccccvevvervrereereerieriesinenenn, 52
Figure 5.4-2 Alternative-2 at Ayago Site (Waterway Type, Left Bank Route) ..........cccceverernene. 52
Figure 5.4-3 Alternative-3 at Ayago Site (Waterway Type, Right Bank Route)..............cccoc....... 52
Figure 5.6-1 Optimization Study on Development Scale of Ayago Hydropower

o (0] 1= S PRSSTPRN 55
Figure 5.7.2-1  Outline of Ayago HydropoWwer ProjECL.........cccecveieiieiiieeiese e 58
Figure 5.7.3-1  Transmission Line Rout Map of Ayago Project........cccccevvvviviivcienc s 59

SRERKINSH - BFRIEKRIAST



DAVSIEKNBRREYRS-TSVEEXETOYT D

Z 0N
Figure 5.7.3-2  Transmission Line Network of East AfriCa........ccccccvvviiiiiviveniiieieerc e 60
Figure 5.8.11 ConStruction SChEAUIE ........eciee e 62
Figure 5.8.1 2 Construction SChEAUIE .........cviiiiececec e 63
Figure 6.2-1 Sample procedure on determine environmental flow .............cccccovveieiiciice, 67
Figure 7.2-1 Flow of Implementation Plan after this Study ..........cccccoevrieiiiiiin i 72
Figure 7.2-2 IMPleMENTAtION PIAN ........ccviiieie e 74

SRERKINSH - BFRIEKRIAST



DAVSIEKNBRREYRS-TSVEEXETOYT D

E N
B E =
W& & 1E X 4 B N
AfDB African Development Bank 7 7 U 71 BRERAT
BEL Bujagali Energy Ltd. 7 V)t
CAPP Central Africa Power Pool ey 7Y J) - XU —T— )L
DSM Demand Side Management WEE OAME R
DWD Department of Water Development JKBAFE R SR
DWRM Department of Water Resource Management K& WS PR R
EAC East African Community W7 7V 1 H[ER
EAPL East Africa Electric Power & Lighting Company W7 7V BES - B
Limited
EAPMP East African Power Master Plan W7 7V NEN~AZ =TT
EAPP Eastern Africa Power Pool WY 7V H - RXU—TF—)L
EEPCO Ethiopian Electric Power Corporation TFF T E Nt
EIA Environmental Impact Assessment BT s BT
EIB European Investment Bank KRN 5 G A T
EPC Engineering, Procurement, Construction i — s AN
ERA Electricity Regulatory Authority H IR T
ERC Energy Regulatory Commission =7 X —HHEES
ESKOM The Electricity Supply Commission (ESCOM) & | 7 7 U B&EIES4E
Elektrisiteitsvoorsieningskommissie (EVKOM) @
BEE
F/S Feasibility Study i Al et A
GDP Gross Domestic Product [E| R A= PE
GNI Gross National Income BN
HIPC Highly Indebted Poor Countries PER BRI
IDA International Development Association BlNEES
IEA International Energy Agency E R = v —EE
IFC International Finance Cooperation B Ay
IMF International Monetary Fund EFE AL
IPP Independent Power Producer iﬂﬁ%%\éﬁ$¥%
IREMP Indicative Rural Electrification Master Plan U MG E Y A —T T
IUCN International Union for Conservation of Nature and | [EF H AR HES
Natural Resources
JICA Japan International Cooperation Agency ] B b e
KCCL Kasese Cobalt Mine Bt a o ML
KenGen Kenya Electricity Generating Co. Ltd. =7 BN
KfW Kreditanstalt fur Wiederaufbau R AV BLEREAE
KML Kilembe Mines X Lo
KPC Kenya Power Corporation =7 I ett
KPLC Kenya Power and Lighting Co. Ltd. r =7 &L - Bt

AB -i

SRERKINSH - BFRIEKRIAST




DAVSIEKNBRREYRS-TSVEEXETOYT D

E N
Ksh Kenya Shilling g=T e
LA Local Authority BiaT
LCPDP Kenya's Least Cost Power Development Plan o =7 e/ N ) B
LRA The Lord's Resistance Army v 7 v H RBUR AR T O E
MAAHF Ministry of Agriculture, Animal, Husbandry and A
Fisheries
MCA Multi-Criteria Analysis 2% FLUE ST
M/P Master Plan (e P N T
MEMD Ministry of Energy and Mineral Development TRV X —GLMBR A
MFPED Ministry of Finance, Planning and Economic FEBS B R 5 BR IS
Development
MOH Ministry of Health IR
MOU Minute of Understanding mE
MTTI Ministry of Tourism, Trade and Industry BUCHE G PEER
MWE Ministry of Water and Environment KIBREEE
NPA National Planning Authority eSS
NBD Nile Basin Discourse FAV) ik
NBI Nile Basin Initiatives FAWNGRIIA =T F7
NDF Nordic Development Fund /vy T —B g R
NBS Net Basin Supply TEBRYEA &
NELSAP Nile Equatorial Lakes Subsidiary Action Program
NEMA National Environmental Management Agency EF B BT
NFA National Forest Authority EZHENT
NORD Norwegian Agency for Development Cooperation J vy = —BR )T
oJT On the Job Training WS NEE
PEAP Poverty Eradication Action Plan %ﬁ PRIEE DA T B e
PPA Power Purchase Agreement LS EESN
PPP Public Private Partnership E E%iﬁ
Pre-F/S Pre-Feasibility Study AL ATRENE R A
PSIP Power Sector Investment Plan
PSRPS The Power Sector Reform and Privatization Strategy | #5871t 7 # —d & - BB {LERIK
PSS/E Power System Simulator for Engineering R I 2 L — g Y — L4,
PV Photovoltaic NIt
REA Rural Electrification Agency 17 AT
REB Rural Electrification Board v A MBS
REF Rural Electrification Fund 7 AL
RESP Rural Electrification Strategy and Plan i1 7 BB bR 7 e
SADC Southern African Development Community R T 7 U 1 B SRR
SAPP Southern Africa Power Pool AT 7 U 1« T —T— )L
SCADA Supervisory Control And Data Acquisition AR T IR G 1 A
SEA Strategic Environmental Assessment HERSAUBRBE T £ A A L b
SHM Stakeholder Meeting AT — 7 RV — ik

AB -ii

SRERKINSH - BFRIEKRIAST




DAVSIEKNBRREYRS-TSVEEXETOYT D

E N
SIDA Swedish International Development Agency 20 x—7 U EHEERFE T
TANESCO | Tanzania Electric Supply Co. Ltd. X oY =T EINE
UBS Uganda Bureau of Statistics 75T A RREE R
UEB Uganda Electricity Board PR A WA
UEDCL Uganda Electricity Distribution Co. Ltd. v 0 B BN
UEGCL Uganda Electricity Generation Co. Ltd. v W BB NG
UETCL Uganda Electricity Transmission Co. Ltd. 77 A RN
UMEME (AU EVURET IEX] ZEBERT 258 v A ER
Ush Uganda Shilling N SR NS4
ULC Uganda Land Commission PPN i e =
UMD Uganda Meteorological Department 75 A RGR)R
UTB Uganda Tourist Board U ERBILR
UWA Uganda Wildlife Authority v I v B AR N
WAPP West Africa Power Pool Wy 7 UJ - XU —T—)b
WB the World Bank SR T
WWF World Wildlife Fund for Nature 5 H RO

AB - iii

SRERKINSH - BFRIEKRIAST




DAVSIEKNBRREYRS-TSVEEXETOYT D

z #
RS L UIRE
w W

AFHA I, 2009 4 11 H 26 2011 45 3 H £ CTOHIM, v H o FEKNBF~ AL —7 T 5§
EXETa V7 N LTEBINTZHDOTH D, ZOREIL, KNI~ AL =TT DR
EL Y AZ =TT OR TR IANVERBEALEH AT DTV 74—V 8T 4 22T ¢
(PreF/S) @ 2 Btf:CEMINT-, ZOMEORER, BHZAEMA & L TEE S 117z Ayago /K
NI, B - MBmE, BRREm D EM RN, YA U AEOBNFEEMET S
L. RAICROAT v T THDH 74—V VT A AXT 4 (FIS) ZFEid 52 EBREE LWV
Lt oz, NS @AY £&0 5,

(1) iﬂﬁ@;{hi

U T EOBORBRE SR E LCENE %#%ﬁbfkb %%EB%
BEOEWVHOR TR SN TS, it?w/&iﬁ%77)ﬁﬁﬁw % EIES
EETHARET 7 HE NIRRT —TF—LIZBELTEY . R ﬁﬁﬁ%ﬁ%%

AL 1EHEGE] & L ToZEnHFEIn TV,

—J7, BUTEN IR ERR (70 X EORBEERIMAE : £ 600MW) OAE, /K
ﬁ%%%®ﬁw%@4(%%&W§§%wa;ﬂL\ FRRFEERE ) 200MW) 12 X D18
PR B G R e (e RFEEE 391IMW [ xf L F2fc K Al REMHERS & 387TMW) MBATE(L L. O
WCITIREH T 7 U BE SR — S — L b OREER O —> & 72> T 5,

2O LIRS K L, o o X BUF BT IR O B O X B B OIEFE & BB A v
77%%%%?&%&L LB OB & L2 5 T2 DL CREN 7B % R

. BUE 10%FEEE OB L% 2014/2015 #1F TIZ 20% £ CTHI & BiF 5 Z & %, EFEZ RV
X— (OK71) OIEREHRLETHHRICEIVERTHZEEZHIBEL WD, £7o, TBEE
(r=7%) ~otgitt %@ U AMIERO T L LT, [ENTOKIBIR & FEmRNICED
5Tl LTS, (il : GDP2009-2025, NDP2014/2015)

(2 BARALEMROZBE

AFHETIX, JICADRET A KT A4 -2 CTHIEHIERE T ©A X b (SEA) %
Fhi Uiz, FPREERE LT, M, 74 —8r Ak, KB, &), S F~A, ]
THREEIE L, KB BEOEIIMEZKRFELT-, 5l&Fix, Kalagala, Isimba, Karuma,
Oriang, Ayago, Kiba, Murchison @ 7 &7t DK ) BRFS AR 2 88E U, ek Fik
(Beffrim, #&am ., BREEm, fhaT) I X VBGARZIT 572, £ OfER, Ayago 7K /), Karuma
K77, Isimba 7K 7123 A LBHFs R & LT E S 41, Karuma 7K /7, Isimba K 122>\ Cix ™
T LB LD FIS BNERT THDHZ EMnD, Ayago HiS & ARFRA CHEHME§ & Bl s Hh
e LTz, ZRHORRICHONTIR, AT — 27 RAF — ORI L 58 RA % i
L. #HcBfRE O a2 B2 &2H55 L L b, A ¥ —3y FEBEBUEREZMARL T
%, BIE ST Ayago K A1E, FEEH T 300MW, K HI T 600MW DifEdLiA 2k 71T

SRERKINSH - BFRIEKRIAST



DAVSIEKNBRREYRS-TSVEEXETOYT D
Z 0

Do UHUHZEIZEWTIE, BERMOZN_—AEFRNLE L S THDHIRWIC

Fo, EBIREOBLENG b, BRFZE L THETE 222 ERIL. Wil ﬁﬁtbf
MERSH D, ZNDHOLANG, Ayago KT, BHEOHZ LT, ZOEFRFENS b,
U H A ENCBWTE DR OLEME T E W,

() BARELBRARFHE

A A ETOBEFETH (GDP2009-2025) Tid, 2009 4Eh 5 2025 4E % TOE &
DI ONEAFTFHIK 8% EAHE LTV 5 AR Z OFEBENERNICRY THDLZ L&
g8 L7z, Z ™ GDP2009-2025 CTDO#EAEE % Medium 77— A 0% 1% 3> E FIcZ1k
S LDOEENFN High 7 — A, Low 77— A L RE L, THUTMA 7 =7 ~D&E S
BB LI —AL U XEOEZBEEICHS L TOMmG T —2 2 7—R) 2zl
76 7 — ATk U CERHFEEE AR E Lz, £O/E. Ayago K IJIZDOW\WTIE 2019 4%
L < 1% 2020 4E7 5 100MW F*BEPEAIC 2023 4EEE % TIZ 300MW ZBRFE T 5 MR B %
& DOifiim 2137,

(4) Ayago 7K F7FHHE DOAFE

BRFEA LM & L CEE Sz Ayago HIAS IR W T, # AKIER, AL KE (G
F. MIIARKEE (FEF) BO 35D LA T v baFAN, &&F. BELTOICHESmNS b
BT L. JAVALKIE (L) BAREETH D & OfEma 5T,

Ayago /K AJFHIEI O EEHETTIZLL T O LB TH D,

FETE S o 87m

R FAKRE: e 840m3/s

FERIIEAETETT o 4,095GWh

HE oo aryz)—hrEHA &S 15m, ERIER 250 m
LV N S a7 ) — MBI FE6 AR, R 113 m/Sk
IKEREHE v GH 6 K12 K, JER 85 m/5k

1504 - S v ) — hESIA Sk 6 A, IEE 7,400-7,890 m
FEEEFT coveeeeeeeee e TR IE23mxE & 40mxE S 150m X2 J
/i R NLEH T T 2 AJKHL 51 MW/unit x 12 units

FETERE e, 55.5MW /unit x 12 units

728, 600MW IZxId A Tk, Ul THE, BREERE., tARTHEE, KK
i, BRI IR, LB, H - BHEB L OTIHE 2 & A 2010 £X— R T
I US$L,600mil. TH 5, LHEHIMIZSH 6 HEMEIND,

SRERKINSH - BFRIEKRIAST



DAVSIEKNBRREYRS-TSVEEXETOYT D
Z 0

(5) #BHF - MESEHM

BHTFEEELY Medium 77— A& L7z T U A | Er=T ~OFBE N2 48E Lz
UA VISR L, B9 - MBI A JE0 L7z, BRETERHMmILPRGEH 71 CTdH 2 300MW £ TD
PR E G L L, R OBEAEZMIEE L CGHEZITo 72, TORE, U A4 | TiX
EIRR 7% 24.36%., > U A IV TiX 24.44% L EROBESEFA THH 10%% ERI->THY |
W7 — 2L HITREHNZ T 4 —T TNV ThDH I ERMHER ST,

F o MBI OFER T FEEEAN 6 ¢ IKWh O824, >+ U 4 | TlZ FIRR 2% 12.83%.
U A IV TIE1846% L 20D F v v aZa—SHIZBWTY, U A4 | Tk DSCR
2268, T UA IV TIE375 &7, FEREMESLOEFTREMEZMEA L CND Z L
)ﬁ:l‘)y) Ej/l/f:o

=
Ayago K I11E, R 8% L, LOBHFREMEZI ) Z LN TE L HEAREEZRILF—TH D,
Ayago KDL, VT XEOENZEMKICHGT ORI LT, RIS L - THER
il 352 78 HLAM &2 0 s R &5%4~€»kﬁ%%¢f%\@oﬁﬁﬁsmmzuﬁ>an
Wﬁ%%ﬁf%é Fo. T 7V AT =T =BT BB TV AR o RN
FHLHAICE, SMEERICLORBEIR DR LN TE S,

Lin L7t BEMICH AMEBENICY U8 X EOBIROREN 2 KIBICB 2 -E X7 1
Tk (v, AT T BRA EFEBISNTEY, 2020 FETOA KO
REOBESLCT A o HEHOBM, & L THERBRROETCARMEEM 2 E2BET 5 L Eaim,
BRbi, FERARHIHICZ < ORHIEME ERENFET 5, 20D, BARICHI-->TiX, v
VAEOREIIM LICEET D & L HIT, AR OROEALIZ FHRITHKHE L7z B Y fLA N LEE T
HD,

FREKEZT- LT ABDT7 4 —V BT A AT 4 IR CIREB IO ESFTEA LT
ik B,

(1) BREREIHM

Ayago Higiix, ENZARPNICALE L TWA ), ERBEES DS EN DR T
To—7J7, BREEICKR LTI o2 ia L xRN NE L 725, A0 PreF/S (2B T
AREZRIR W ARBRIE~DOFBEE D7 T 5720, MILAAZSCM FREHTIE N b o pL
KEEEZRRA LT, L LS, AT 2REHMAIXREH R b D TH LD, 74—
VEVT A AXT AIZBNTE, YA A EOERBI NN F—OHA KT 4 &
D R REE BN AT O LEN B D, RIS, WOKKHIZI T D HERRRRIZ OV T,
JIESO KR DAY O BRE ~ DB 2T L, L FROMOFEFBRFE BT 2 B
MR & C, BRI &+ as D 2 2 CIRET DM ER DD, -, vV AEIC
BOWTCEEN ARNEERBICERE 2> TND Z D, B EBDEOMNLIZ OV TIX
FrCERET 20ER D DH, BITTANVIREBTIITHD Z & 28T, FREICH L,
PAFEFHEIZ DWW T it B2 R T Z LR EN D,
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(2) ExFERZE

Ayago K INTFEAVAAZ T H 572 | HITITAER] 90% DOR5M8) % fRAET 2 {RAFEH ) 300MW

&L KEDZWFIZOHIFEERRE/e “RES) (300MW) (250D, — IS, KEKRED
HASHE ) & b ORMTIT, ZREINE, BERRK I OBRBI- WO LOMRR & 503, KE
K%T%é?ﬁyﬁl®i9ﬁﬁmﬁﬁ\%ﬁ%ﬂ&ﬁéﬂéikﬁﬁifﬁibﬁ<
[E N O BB FEFHEIZ ITAR A D 720,

L7223 T, Ayago KDDBIFIZHT-»> CTiE, &R E 600MW & 925725, YiH
2m0$ﬁ%¥ifi3mmN%%@%%ﬁﬁkh3%MWH%®%%KO%T@\ﬁ%
E~DE N a8 - R CBAR ZBRGT2 2 & 2R LT 5,

FICBHIEIC DT> TE, EHFEOEBEOMITE T 100MW HLAL T D BEIZ
M5 Z & EBHERT S, ks, ZO5AOME THEIL, 5 1 1 US$436 mil, 5 2 ] US$213
mil, %5 3 5] US$213 mil, %5 4 ] US$295 mil, 45 5 1 US$221 mil, % 6 H] US$220 mil & i,
AEND,

() BemELE

% TP > Bujagali FEEATIX IPP FCHENM S, F7z, BIFE FS Z5fEH @ Isimba 7K /7
HPP CTHEET 5 Z EMNFFHEINTWD, Lol 5, Ayago KTZEN HIZHE~NE4:
B R E N2, RO PEREN R WBIED U 7 v X EORRFHIRII D, NS DR
FEEIZOWTIERWRETORZIH/HTERVWEBLLND, -, BEEORRICE
D ODA ([C L D& /6N D AREMENE W2 05 H ODA I L 2B 2 #1395,

(4) AARRAHIEE A

BIfE, U X TIIFETHIR L ONRERILFEFIEZ UETCL A3HY LT\ 2 LIS
MEMD 35 X U HPDU (UEGCL)&HE T 10 4 /2 H 4D AE T, Karuma 7K /), Isimba 7K /J3lf:
NZ Ayago /KT DEBIZBHT- > T\ D, 4tk ERLKTI OF%E i TOBRE T IcH T2 b
ZOFFEDOANERLOEHITIIMIEREEIIRECTH D LB O, B, BREEm, M
ST CTHIIS T & DT L7 MRS OREFEE N EE N D,

(5) AMERL

B, v ZENTIEAKR AR O FERI 3G TE D HME AR 0 RELTWD,
FRICHE B LOTARENEN AR E L TR, ZOEMBO ANMEBERP BB LRICH D, £
D= DIEHEN I, SAE = YL F o S ORI L 5D OIT O Ehi-CEF 5P IRE 3 i
LEENTH D, FEHNRMERE LT, KIHEMEEOHREICL D KRFPHEORE
XD AMBRRZRET D,
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(6) BepRE:E
BifE, U ZEN TR BATE 2 HEE S 2 DI B2 BRI+ 5 HE R I E S 4T

WARUNRIIC 3 5, Bl LML, BT n Y 27 M EIEFICEITT 5 9 2 TRMERND
HLOTHDZ D, HEELZB2ICRET S Z L2 #LET 5,

(7)) 74—V T4 RET 4 ERFDOREFR
Pre FISIZBWTEETX 720> 7L FTOHEBEIZDOWT, FISKHZE/T 5 Z & 2 HELE5
éo
1) BREEZESEM (EIA)
FRICHETREHHEL LT, HAREEICBW L, BKRKB~OMREET=X1 7,
FIARBREOE CTIXBULERE L O, BB A~OBE (EITEER) ERbIT b b,
2) 'ﬂﬂ+ jj@]:u+ @f:ﬁ)@@%i&?)ﬁﬁ%i(ﬁ?@gﬁ
KU EEM 7R 5 - b TR E O 7= DI, SEHHEZR &, 7)1 QNS BN G A
DULETHDH, 72, BUKAFHED A KA ~ DR B0+ 5 - 012, /KRR
FZBR D Tt & HELES B,
3) SR EMNTE X O A E O HG
Pre FIS TILilif. FERMIT 2658 & L7220y, 200km UL EORIEEEEE TH H V%
TEFE N SRR DR EIR O KRR L 72 D e[ RN H D, Z OO FISIZBW T, LV 1{E
FHEE DR W EE R BT A 720, RMLEE DN 2305 L, MLEI2S U THEA &
DFRFTEIT 9,
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F1E K@
11 BREOCER
T ETIIITE 5% ~T%DEWRERE T RE LTENE E#%ﬁbfkb S5% Y

FBWREDFEWMHUONTHIESNTND, FvhZ %*BT? ) ﬁﬂﬁfﬂﬁlﬁ AR Waktis
FHRRE CHDORT 7 U WE /)T —7 = )LIZR L TE Y | PRI f£7kﬁi§{ﬁ%{ﬁﬁﬁ L

c MEOEARE] & LToRBERHFFFI TS

— 7. BPLZEN IR ERE (70 X E ORI EREAE K 600MW) OFRE, K
FEEIT ORI (FEERHA R 409MW (ZxF L, SEFEFERES] 1L40MW~200MW) <1k
DRI HIZ L DB IR B AR (RRFRE 391IMW [Zxf L AIRefilfs & 327~387TMW,
BALRK 10%) DBEELL, OWTIHEELT 7 U B E /T =7 — Vb OB EZER O —>
Lo TWNA,

2O LIRS R L, 4 o AR HRAEROB R ER B O 2 GBI v 7 T
B2 HERE L L, 5% ORFREE2 X 2 57200 CRENZRBIFIC X 5B 2
HL, ER— AN OFNHEEIAER T0kWh % 2040 4E £ TITK 3,670kWh &5 L &
(2. BIFE 10%FEEE OB L3 % 2014/2015 1 % T2 20% £ ¢ (M7EAEO BEE : HIE, $16%
#2012 FF £ TIT10%) Bl& BIF5 2 &%, HETZRLX— (KJ)) OIERFEICTEYELT D
ZEEEELTWD, £, EBE (F=7%) ~ofmitzim U AEESOFEE LT, H
N TOKIBIFRE Z R HED D Z & L LT3, (Hidh : GDP2009-2025, NDP2014/2015)

DX REERDOT T, HRBUSIZY o X EBFOEFEICHEKS X, REOK)~A X —F
Z AMERCERE LT,

1.2 REDBEH

UV AT D E G A E T BRI R G K ONEE A E & A
DENTARNAR~ A Z =TT VRERZZIET D, A~ AZ =77 TiEA% 15 FROKT)
B FHENC DV CHIT . BRBEmE ., Ry, Eam 2 BE LB T 21T, U X B
WEAIFE FNK TIPS 2 T T & D L ) Faliis, AL A 7 U b, BERFRORFEITH., F
Ty U X BONBIRE & OFEOILFENZ @ U T, BB, AMBEREX S, [~ A% —
T T AT SLIKNBAR AL, VW FITBT DRRIFFFIC LR B L EMG & BT D
bz, BT 7V A IS ORFERBICLERENMG M EICET S 2 2 HIET,
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21

@)

REERDEIREM
REBIROTEE & RESHE
AT TS 2 R ER O & = OREHFROMEIZ OV TLLTICHIRE T 5,
Table 2.1-1 Outline of Energy Source

B HEHAROYE
K3 KEBNEZANPDRNE ZANKEL LT, ZOKDOEE EE
(KB DZ) B | InbAEND DT K - T, FEEEE R L CEREMED BRI,
KRR IR 72 E 03 & HHUITIE, HIPIR I 7= 3 0 |

— ZOBNPHT KR ZINEL  WEUTREE 2T 5, HEIEE &
X, HEBITREENOE LN AKX T — U ZRIL, BETD
o
F =P T4 =BT DN LD KIIEEIL. T —BEAalER
KT E Bl lLizry7n (A by) RoF 4 —EBrz V0 & B
(L) 2 S, FBEMA PSS ERET H
KBRS EITERNE A & R URIE T, §i7 &% VTR
NGRS BEXL, TOBMTKEERBIEDHZ L TERY —E U &R
SE, HBETDLHA
B JEVFE S B\ % 52 T B85 9~ 5 = kL X — 2 FE B IC B R 2 THRE

ERCY

KRKFRONA F B ) — VDS A F B Z R L CEiR - &
DR L, MU LZBAEFRIH L CRA Y — v & mlls S B3 E
T 55,

U7 URBIO R RSRIC I A B R VX — 25T, K&
MLIRRD I THRLRE — L Z Al S ETRET S IR,

NRAFvwAaY = x%
L— g VR Y

BT H%E

(Source: Study Team)

D AL 2023 £ E TORKOTE AT IE T DK BIRMAEHEZHAOLE LTHY, BELEINRD
BT 800MW % LA, 2 DOFHEATME T A A3 72 &b 1 HUEHZ D 50MW 7 5
ADRFE (FEBRITIE 200MW FREE) BEEMNTH Y, 552 KIRBKIICRE Lz, INKFADOBISE
RT v v /VORFHIN 18AMW H 0 | KBRS EWAT L CTRR T2 2 ENEEND 0, /iR
O EIIEBT D5 NS4 bV | FHORE L-EBRMEICET 5 L0 9Bl HIE, /K
FIOETREITIRONELH R84k & L=,

[ 2) A FEUFIE Albert IJED O E 2 HEE S5 FUREERG ., PR S =@l (54 —EBrix
HEIELOMRE L LCRIF) 28 LT 4 —BA o Dt L B kIR EHE 2 ED TS, 7
T FENZER T DAbaRENE R L7 KON ERNE & L Cid, BBRET  —B L=V U3 E
FRPBENTH D,

HE3) L) TERARZX I, ABEHNESRE LTWADIE SOMW, #iS Ll EO KR TH 5, K5
Wz m X =L LRERRICIT. KB L2 KBeRETRE . KBAREFNH Y |
DN, 50MW 7 7 ADBIFENATEER b DIZ KBV ED A TH D, £iz. U v L ETIIKREGE
FEBOHMBHED SN TEY, FHEOME L EWHEBNS KBt x X —2F A LB L
LU CKRIGEEELSEM L1,

W) : N FETEEEICAT A (MU EORKY 7 T) ZFH L7Z50MW 7 7 AD R, F~Aay
L — 3 VAREFHEAED G TR Y | A RBISE CREEMES BB D AR & F
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AL A~Aayoxb—ya rE28ALE, W, A A X ) —)VED A FRENE, 1
TORGIHBEI /NS, B TR B ZRWBEE 2 BRI LT, S REL ORI Iz oW\ T
XA B OGO 2B E 2 mUNCERAERFT o LERD D,

2) REBROBRBERT V¥V

1) R R E—

v 5 ZEIHEIT  (Electricity Regulatory Authority : ERA) 12X % [The Renewable
Energy Policy for Uganda (2007 411 H) | (2 XAuE, FAFTRE= L — (KBIEAK T,
INKTT KB A A~ A BT YR JBAT) DB AR T 3 v /L OfREHE 5,300MW
LmESnTVD

Table 2.1-2 Development Potential of the Renewable Energy

Energy Source Estimated Electrical Potential (MW)
Hydro (mainly on the Nile) 2,000
Mini-Hydro 200
Solar 200
Biomass 1,650
Geothermal 450
Peat * ! 800
Wind 7 2) _
Total 5,300

(Source: The Renewable Energy Policy for Uganda, (2007 4 11 H))

ED  RRITEAE R RV —JRITITE TRV, U FBUFIE 10%DTERETRDOFIH (B00MW
DFEE A 50 FHAE A RER TR L X —RICHY) AHEEL TWD, LLed b, KFERERL
OB NG, AEMITRREABREE LTHESITAZ & & L,

£ 2) : ERA OFAIC LU, U H o X EOREIEHR 0 FES) TP EE T 1.8m~4.0m/s F2E Th 5,
ZOREORETIE, HFOEKKR TOBERE L THAEINDONBERNT, EBREICHTEY ¥
MIROR Y 7HERE LTRDOEARHBEINLTWILIDATHD, LichsT, BIFKEIIRS
NI-HIE O AERE L THA SN DBREDORT ¥ L LIE LTV,

2) Abmkek
U I A BN OB L AuX, BRI 5 U o X E O R E T 10 E~15 (&
N EHEESINTWD, ﬁ HEOA WGBS Tullow (X, —AH7-0 10 5~

15 TV VD Z 25 FERICE D BRI FRE CTH 5 LA L TRV | AEiz OB &
Lo lcElz BN L LTS 25 m 2 ED T 5,

HEHIREEIC L AR EEITR 045MWh, RNLILTHDL I EMNSHEETHE, il &Y
500MW LA EDBARART v v L& HiATe Z LN TE %, 500MW 1T F 305U oo H e & o
1%DOEMPFIAFEETH 5 &V 9 At O FIHER R L7-ETh 5,

3) K¥E
JRFTIBEEDORBERT T XY VORFEIZ RB L 25U TR 7 )V b =a— LDOFHES
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R0, KB BE I AR VRS K 0 IRE S, BLEERE COBRR AT v ¥ v L OFFE L
HThd, BLRE LT RTAIRELHIZITEAT LI LAFHE L TWDELY OFHE LS
B A BENCEBT DR IIRBEORBRT vy NV #EET 5, FRIORT IR 715
FHEHEIC XV | BRI ELEAT 556, 600MW~2,000MW BIELOD B %S A3 24
CHErE D,

Table 2.1-3 Nuclear Power - Prospective Nuclear Holder Country

Reactors Planned Reactors Proposed
Country
No. MWe No. MWe

Bangladesh 0 0 2 2,000
Belarus 2 2,000 2 2,000
Egypt 1 1,000 1 1,000
Indonesia 2 2,000 4 4,000
Israel 0 0 1 1,200
Kazakhstan 2 600 2 600
Poland 0 0 6 6,000
Thailand 2 2,000 4 4,000
Turkey 2 2,400 1 1,200
UAE 4 5,600 10 14,400
Vietnam 2 2,000 8 8,000

(Source: Reactor data: WNA to 4/1/10 IAEA- for nuclear electricity production & percentage of electricity
(% e) 5/09.)

4) FEEA

HENC CTEERBE AT O TICENBADHIIKAE LI HE . BiAE ) ORI L BRI
2 e ié%ﬂ%ﬁﬁ%ﬁ"?6§lfﬁbfw6#%%“ﬁ@ﬁ@ IokEsh
%, Nalubaale - Kiira AT M N5 % IEREAA S5 Bujagali Z8 AT O T ) 23 IEH
AERE L TUEATE S, ZNHOREBHOAFHRIEAREIX 630MW T, Attt 11X
32BMW FREETH DM 5, K 300MW DI H ) % B A BEIREEWTIRE O JE 5 I EEIR & L CFl
MT&%, UENLENBRADRT 3 4 L1 300MW LA T LHEE S5,

22 REERREOLEFE

TN DRI EILOFANT « ARFFIEREN, B IABRE 22 B85 & O S BrEE R B 5E  5 B b
MRS A RS L, Farn, HAR AR SERBE AR L O - R EER O 38 Y OB\EALT 2175
Tmo ZOREHR, Table2.2-1 1273 B0, K1, HIE KEGEN LB ESS E 2o T,

SRERKINSH - BFRIEKRIAST



DAVSIEKNBRREYRS-TSVEEXETOYT D

ZE N
Table 2.2-1 General Evaluation of various energy sources
— ) - c| ® o
Evaluation items Weight T |2 |Y T el £ 3| %
T| 8|82 2|83 5| 2| %2
©la=| =] &| 3 i
Cost Development cost (US$/kW) 34112 4| 3 3 5 1 1 1 5
Operation & Maintenance cost 41 5 5 3 1
(US$/kW/year)
Unit cost of power generation 41 5 5 1 5 3 1 5 1
(US$/MWh)
'S | Development | Existing potential (MW) 12|14 | 5 1 4 4 2
% potential Technically feasible potential at a5 3] 2]1]a4]31]1
8 present (MW)
% Availability of Energy Source 4| 4 5 2 1 2 3 1 1
é Construction | Survey maturity 5]13]| 4 3 5 1 5 5 1 1
% Lead time for construction 2| 3 2 5 1 4 4 1 3
e Operation Initial Starting Time 4 11| 5 3 4 1 3 3 2 1
Energy stability 1| 4 5 5 1 3 1 5 3
Power supply stability 1] 4 5 3 1 2 1 2 2
Life Span (Year) 1| 5 4 3 4 4 4 4 5
Contribution to national economy 1 11| 5 5 1 3 5 3 5 3
Air pollution 33 41 5 5 1 4 2 4 5 2
_ | Water pollution 51 3 2 3 5 3 4 2 2
% Consumption of natural resource 5|5 4 1 5 3 5 3 1
E [COZ emission 405 | 4] 1|3|3]2]5]1
S | Waste 4433525 ]1]2
W1 Water right/ water resource 51 2 4 3 5 4 4 3 3
Impact on natural ecology 6| 1 3 2 4 3 5 3 2
Impact on Agriculture 33 51 2 5 5 3 1 4 5 5
Resettlement 51 2 5 5 3 1 5 4 5
__ | Impact on fishery 6| 1 3 2 5 2 5 2 2
§ Impact on tourism 51 1 4 5 2 5 3 3 5
¢ | Legal aspects 4|5 | 3|5 |55 ]1]5]5
Human health hazard 4| 2 2 2 4 2 5 2 2
Risk of accident 4| 2 4 1 5 4 5 2 1

General Evaluation

328 | 363 | 291 | 344 | 295 | 368 | 285 | 264
Even Case
B A C B C A C Cc
. _— 320 | 367 | 277 | 367 | 291 | 378 | 298 | 261
Environment weighting case
B A C A C A C C
. . _ 367 | 361 | 299 | 266 | 332 | 348 | 260 | 219
Economic & Technical weighting Case
A | A C C B B C C

-10 -
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£o. HNEERONNZ  REASEER & BRFEmO 28277 7127w v b LSRR
% Figure 2.2-1~3 (T d, LY | WSz, BRETEAR, Sl - BFMEEROWTHOEE THH

FITIEIER U T, KGR E TR TEAL TV D28, B F IR TIToR0S 2,

Bl - BHFETEALTVWD Z LB DND,

r "mn
| |
o 8|
| :2@  Hydro
-§ ,,,,, f‘ ,,,,, :259 A = Geothermal
@ | | n A Diesel Engine (Heavy Oil)
& Lo - 7 )
= t t . . . < Wind Power
8
é 0___ ,ng __ 9319 J_ 110 180 150 1 © Biomass Thermal Cogeneration
g : : o Solar Thermal
E 77777 l‘ 77777 :1-99 T T o Nuclear
(= | A | ‘ .
w | 1170 A Energy import
| |
| |
| 1150
Economic
Figure 2.2-1 Evaluation Results (Neutral Case)
220
A T T T
| | |
| | |
© © 310 ¢ | | | @ Hydro
© | | |
-g 290 | | | ® Geothermal
%) | | | . N .
| | | A Diesel Engine (Heavy Oil)
5] 270 , | | | )
S I I | © Wind Power
I
S ' 250 1 1 1 © Biomass Thermal Cogeneration
£ 50 ﬁO 70 80 90 100 110 12
= | | | o Solar Thermal
= 2304 - -1 L____
'S I I I O Nuclear
I ) ‘ ‘ : Eneray imoort
I I | A Energy impor
210 | | V'S gy imp
| | |
A 190 | | |
Economic

Figure 2.2-2 Evaluation Results (Priority for Environment Case)

Environmental & Social

200 ‘
|
O190
<& l
180 [
|
777777777777777 170~
777777777777777 .
L 15{\ i
50 100 150 40 | 200 250 3
|
130 )
777777777777777 120p -1 ———— @ ———— —
A l
110 !
100 ‘
Economic

& Hydro

® Geothermal

A Diesel Engine (Heavy Oil)

<© Wind Power

© Biomass Thermal Cogeneration
o Solar Thermal

O Nuclear

A Energy import

Figure 2.2-3 Evaluation Results (Priority for Economy Case)
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23 KOREOLEN

B R 7R M O @ W HEEVE BB 1, B A C BRR) 72 i HiAs FL-> 7> TR H 77, Figure 2.2-4
(2R3 L F GDP2008-2023 I Tl v 4 v # EH O BRI G E 2> DAL ST\ D, F2, W
KBRS WD I FETIE, KEE ) OLEEDIRWKIGERREEL, KO —2 EHFHE
ZiT-TER E UCERBRAGEICH B35 Z LI REY TH D, AT ONTH, LB
AT 72T QMR RN ONREEFETH D,

BREE A~ DR % F/ NRIZIN ZASFME D @ WL TE LT 2l 728 ) O s & FTRBIC 3 2 121, R
MEE R D@V /IR E %%<£T®$ﬁ%A7/xi<%%¢é k@ﬁibwﬂ2m3
o FE TIZ 900MW B L SN D ENTELMET D720, KEBKNR, v ZEICE
Wi b LR CLEBBENL R BIR L E ST b,

O Hydro
@ Thermal
O Solar

O Biomass

Figure 2.3-1 Power Balance in Year 2023 by GDP2009-2025
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BI3E KARFEIRE-—TSV

31 KX-&R&

Victoria & & e v 7 o X EOHkiIE 8 DI hi 5, 8 D DI E AT F A /Wi 8 5
%o U HEOYX % Figure 3.1-1 12777,

(Source: Wet Land Department)
Figure 3.1-1 Watershed Boundary in the Uganda

Figure 3.1-1 (27”79 X 9 1T Victoria ity 7 7 o ZENIC 5 8 2 HfES —F K E <. Kyoga
Wk & Victoria A WIFRIE D HE< . ZAUD 3 SOOI AT A Lk L 720 | 3 DDk
BEREIZ Y 0 o Z R OK) 62% % 15 6 D,

U B AENIEE < OWDIEE L, HOREREIT Y T ZEOEEO 15%% 5., HkzaE
DR 66 km2 IZFM 35 | wy v FE O RE R 0Ot % Table 3.1-1 1275737,

) World Water Assessment Program, “Case Study: Uganda, National Water Development Report: Uganda,” 2006
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Table 3.1-1 Major Lakes in Uganda

Total Area Areain Mean Elevation Maximum

Lakes (km?) Uganéja above Sea level Depth

(km°) (m) (m)
Victoria 68,457 28,665 1,134 82
Albert 5,335 2,913 621 51
Edward 2203 | 645 913 117
Kyoga and Kwania 2,047 2,047 1,033 7
Bisina (Salisbury) 8 | 308 1,047 -
George 246 246 914 3

(Source: National Water Development Report (2006), National Environment Action Plan (1992))

2o Victoria i1z /KJE & 425 A /L)% Victoria A /L ERES, U H v ZEOFEENRI| &

WONLE Z TR,

Lake Kwania

Lake aAlbert

Lake George

Lake Edward

Lake Bisina

Lake Kvoga

LakeviVictoria

(Source: Wet Land Department)
Figure 3.1-2 Major Rivers and Lakes in Uganda

AGHACRE T2 K SCRIE, 1896 4:~2008 4F 0 & HIfHIBLHI S 41T 2 Victoria 1D K7
F—H AR L UCHRE Lz, HERME% Figure 3.1-3 1277, ®5 L 72 % Victoria 7 /v
JICIEFRBEIR D O A DM TX 51T E/h S, Victoria 1 & Kyoga I DK 7%
TwE7r =7 b (Kalagala, Isimba) (3 Victoria it &4 2 H L. Kyoga i & Albert i
MoK IIFEE70 Y =2 F (Karuma, Oriang, Ayago. Kiba, Murchison) TiZ. Kyoga i
T E A L, ASA 2 320 LT,

-14 -
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Comparison of Outflow FDC (1896 - 2008)

2500 T T T T T
t | t | 1
| | | | |
Kyoga Outflow : Exceedgqce Lake Victoria | Lake Kyoga
2000 | oL L1 aTiCr — Victoria Outflow| 1| Probability Outflow Out;low
‘ ‘ ‘ [ (%) (m3/s) (m°/s)
| | | | | 5 1,383 1,507
| | | | | 10 1,281 1,379
Wet season Dry season | 20 1,149 1,209
7 1500 | | | | 30 1,023 1,073
g ol ; 40 883 904
> | | | 50 805 783
3 | | | 60 727 700
& 1000 ! ! ! 70 645 602
| | | 80 589 542
| ‘ | 90 535 467
| | 95 499 414
500 oo N Average 865 866
| | |
| | |
| | |
| | |

0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Exceedance Probability (%)

(Source: Study Team)
Figure 3.1-3 Flow Duration Curve of the Lake Kyoga and Lake Victoria Outflow

3.2 RBREOHER
1) F/OREY

U HE RTHRBESERIEOEWEDOO LS TH Y | 315 FOMFLIH, 1,000 fE
LLEDSHE, 1200 FEOBHENHER SN TWD, YA ZTIUCN Ly FU X RD EX 225
LC IZHefi SN TV D FRIE, B SR R & o T 1,838 FlIZ 5, FRIZASH THERE 1A
JH (CR) L ENHMNLL o TEBY ., ZHUTT A L/ 3—F D Victoria il ~D i iZ K 5
TERMERENFK TH D LB BN TVWD, WIHTIEIYY T T T 8 M HaK
fEtl IBFE (EN) 12, IR T A A 270 & 13 ARG 11 JH (VU) 12T 6 Tnd,

Table 3.2-1 Number of IUCN Red List species in UGANDA

. Red List status* Total
Kingdom Class
EX | CR|EN | VU | NT LC

MAMMALIA (FEZL#3) 8 13 | 19 259 299

AVES(& ) 6 13 | 27 872 918

AMPHIBIA(1 4 #) 1 1 5 1 52 60

REPTILIA (X =5#8) 1 17 18

AN"\:%AE;A@J ACTINOPTERYGII (5cfEEEM) | 1 | 33 7 21 3 87 152
INSECTA (& R#f) 2 3 220 225

GASTROPODA (f§ 2 #8) 2 4 2 6 25 39

BIVALVIA(Z Kz B ##) 1 5 6

CRUSTACEA (BB 7% #8) 2 2 7 11
PLANTAE(HE¥5) 3 5 31 6 65 110
Grand Total 1 |40 |33 | 90 65| 1,609 | 1,838

(Source: IUCN Web site (http://www.iucnredlist.org/))

7£) Extinct (EX) - #a%. Critically Endangered (CR) - #aJ% /G 18 IA 38, Endangered (EN) - #aJk/G18 1B #H.,
Vulnerable (VU) - #aJ&/G1E 11 35, Near Threatened (NT) - ¥#E#faiifGii, Least Concern (LC) - #REEIRS
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(Source: IUCN Web site (http://www.iucnredlist.org/))
Figure 3.2-1 Number of IUCN Red List species in UGANDA

%< OIUCN L KU 2 MMa#EifE L, v b X EBET OB RNICE L 5h LT 5D,

(Source: IUCN Web site (http://www.iucnredlist.org/))
Figure 3.2-2 Distribution of endangered species (Mammal and Amphibian)

(2 HREX

OB ZNLENLAE, BAEDRGEX, a3 a=T7 0 —BEAEWEEX R L O
HEX N D, B ROESTAREIT Murchison 7 + —/L X[ESZARE T, HfElL 3,867km® (B E
FEIFIFRCRE &) 125, Figure3.2-3 12216 DALE %7,

SRERKINSH - BFRIEKRIAST
- 16 -



DAVSIEKNBRREYRS-TSVEEXETOYT D
Z 0

(Source: Hydropower Master Plan, November 1997 33 X Y MEMD &%}, World Database on Protected Areas
(http://www.wdpa.org )/ National Forest Authority Uganda/ Nature Uganda (JICA revised))

Figure 3.2-3 Protected Area in UGANDA

3.3 hhE#HE

Victoria 71 /VINTAE D DR D52 W EETZMEIT LR B F L TWAD, IRV O
ik, —fRICHE R 30m~50m mOEH EAa R L, R E T, 156~25 FERiEORE & 725,
TR PREBIE X 200m~300m 23% < A3 FT 4 BE L TRV /NS el 2 T 5 IR HERED) |
B e HERE . do K OVRSEHERE S O RBERSHERE X, — RIS, 7 Ny o EUKIE, Fm
BEOLZALHLN, BEICH > TRV ETHELLLTWLZ b d D,

PRl R T, WIN b BRI IR 2SR D S TR Y | MEm LR T 5 LT,
REZ2MEITRRD Hi7ewvy, Kyoga il X 0 _ESAIISRR OAERE F e ot B ME R RS 38 < 59
AT 2O L, TR A B ST 2 BERFRRAEDNIL M LT D, FELS S L7z
EREOIHIT 0 IL, M2 7 U —FEM L LTOFAMANEE LV, BBIZE 72> TR,
HIT D DAL L OVE#M OT2 O DR A L ZRETT 2 0B B D,

34  KAOBRAFREMM R DFEBEERT

Victoria 1 /V)INZ BT DK DB i & L Figure 3.4-1 (23 7 #uSadhit L.
Victoria il & Kyoga Wil D/K /15 E 7' v~ = 7 | (Kalagala, Isimba) (%t — 27 x5 &R, Kyoga
L Albert il O/K R E 7 2 =7 b (Karuma, Oriang, Ayago. Kiba) (X—2%EJ)CTit
L7z,
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Figure 3.4-1 Profile of Major Rivers, Lakes and Hydro Site in Uganda
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Figure 3.4-2 Integrated Hydropower Development Plan in Victoria Nile River
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Table 3.4-1 Potential Hydropower Development Project in Victoria Nile River
Project Unit | Kalagala |Isimba | Karuma | Oriang | Ayago | Kiba | Murchison
Catchment Area km? | 264,450 264,620 | 336,000 | 346,700 | 346,850 | 348,120 348,600
Intake Water Level m 1,088 1,059 1,029.5 910 852 765 718
Tail Water Level m 1,059 1,045 945 852 765 718 625
Regulating Capacity 10%m? 19 22 19
Head m 29 14 84.5 58 87 47 93
Dam
Type - RF/CG RF/CG Weir Weir Weir Weir CG
Height m 55 16 5 5 10 5 40
Tailrace Tunnel
Numbers of Tunnel - - - 6 4 6 6 5
Diameter m 8.40 9.80 8.40 8.40 9.00
Length m 11,277 11,097 7,400 14,261 1,800
Power Station
Power Discharge m3/s 1,375 1,375 840 840 840 840 840
Installed Capacity MW 330 138 576 392 612 288 648
Unit Capacity MW 33 23 48 49 51 48 54
Numbers of Unit - 10 6 12 8 12 6 12
Annual Energy
Production
Total Energy GWh 1,801 752 4,145 2,768 4,357 2,066 2,314
Firm Energy GWh 1,113 465 2,514 1,679 2,641 1,253 1,403
Annual Plant Factor
Total Energy % 64 65 82 81 81 82 41
Firm Energy % 40 40 50 49 49 50 25

(Source: Hydropower Master Plan, November 1997 and MEMD)

35 KON RORE

KIS OB HE OFHIifEREZ &V E L, EAMIT LI ETRERE LI EZ A,
Figure 35-1 (TR LBV FES — A REEHR S — A (LB — 2 BEFHEE TS — 2OV
T —A 2BV T Ayago, Karuma, Isimba 23@E Wil & 7272, 72720, 2
137 HUR OB Td ¥ | BREERE A A AR L 725 R Tl 2072, @it
i s DI, &< ETHMOHAIZEANTHAIICRKENRBRNZ LZERLTEBY 33T
HA CRBENENZ L2 BIR LTS b DO TR,

BRLTEES

-19 -

SRERKINSH - BFRIEKRIAST




DAVSIEKNBRREYRS-TSVEEXETOYT D
Z 0

Power (MW)

400

350 —

300 ]

250 O Even Case

B Environmental Weighting Case
[ Social Weighting Case

= = | O Economic Weighting Case

200

150 [ — — — —

100

50

Figure 3.5-1 Evaluation of each site

36 HEHEMAESIUVHAREEHRADRTE

7 DDOKIIBAFE AR H S D DA EEHE LS 2 ALV IATIC & T2V . GDP 2009-2025 05 1
\2& % &, Figure 3.6-1 1279 & 9 (2t & 5 & Lm\ 2023 FEDHA T 1,129MW D B — 7 H
71L& 6,458GWh DOERFEE )&, Wl 2 ZE T 556 Tl 1,449MW O v — 7 7] & 8,967GWh
DIRFEE S EROWERN LI T 5, Z OUEEIHRIT 6.11.2 [Tk~ 72 BAF A HLS D Lo ¢k
N7 > 7RI & du7- Ayago M, Karuma M1, Isimba #1500 9 5 2 #7220y L 3 #i DB
HTXHLARETH D, Lo T, b 3HEZ AL EMSITERET D,

—J7. Karuma #1538 X OV Isimba #i i >\, BEICA  FRBIX ORI YDk v
MZEVW T4 =PV T 4 AT 4 HEE L TCWDERFTH D,

WD T ARYAS =T F U AXT BT DB AELMA L LCIT Ayago i 2 RET 5 =

& <‘:TE> AL, Ayago Humiid, ENZAREOFLEICAES D 9 2, A EM~OFEL R

. BARBEE R CRERRENED, 20D, SEBEMELED T ETIR, Zhvb g
®$£f§%+ﬁ (R L7z BT, I RRBEERESREM T LER S D,
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Figure 3.6-1 Demand and Supply Balance up to 2023
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41 BHEEETE
411 EROBHEEERTE

MEMD & FRAE I UETCL 2% 2009 4R(Z3KE L 2010 4RICAFE STz YR H/X—Y 2 T
& - 7= %) R YL 2009-2025 (GRID2009) = 7% = & THE L7, A& 1% GDP2009
DFFEEDORFEZAT 5 X<, GDP2008 & Ll E N AT 2 8 ) T O B %
B LT Et a2 FE40E L, GDP2009 (27~ S 4V7- ) s EARE OYENINER D 2 5 DS RGE S A7
DT, ZOHEINZE 8.06% T 2009 2L —HRICHINT 57 —AZ P r—A L L, SHICFEE
EEY AT %G E U TR — A L0 FFEHNERN 1% KX (9.06%) @EmHr—A, 1%/hS
VY (7.06%) KD —AFEEE RS 5, T KEICE L CITEEANE 66%3HERF S 1L
HH0L LTHEE L,

Table 4.1.1-1, Figure 4.1.1-1 ICENFEEE HEOBEMEEZRT, GDP2009 DOHENNZ %A %Y
b O E LT 2023 AEDOFEET 6,428GWh & GDP2009 DiE & FHAT ] 0D F A7 AR E il Al 13—
B2, WINRIZIER T2 LA OBEITHM 28 L T 8.09%L —ETH Vil b7l &
725 TV D23, GDP2009 CTldf/Nd 2010 £ 6.04%, F A4S 2017 A0 10.16% & K& < AH)
LCW5, BIEEITE b < RAEEITEERE ’Bﬁﬁb%ét&bk% PR IR OIS BB
HOLMETDHONEETH Y GDP2009 DHNNRD REGMEIIRARTH D EEZBND,

Table 4.1.1-1 Result of Domestic Energy Demand Forecast (GWh)

Year 2009 2010 2011 2012 2013 2014 2015 2016

GDP2009 | Medium | 2,171 | 2,302 | 2,449 | 2,595 | 2,793 | 3,003 | 3,232 | 3,554

Medium | 2,171 | 2,346 | 2,535 | 2,740 | 2,961 | 3,199 | 3,457 | 3,736

JICA High 2,171 | 2,368 | 2,582 | 2,816 | 3,072 | 3,350 | 3,654 | 3,985
Low 2,171 | 2,324 | 2,489 | 2,664 | 2,852 | 3,054 | 3,270 | 3,500
Year 2017 2018 2019 2020 2021 2022 2023

GDP2009 | Medium | 3,915 | 4,242 | 4,604 | 4,986 | 5406 | 5889 | 6,428

Medium | 4,037 | 4,363 | 4,714 | 5094 | 5505 | 5949 | 6,428

JICA High 4,346 | 4,740 | 5169 | 5,637 | 6,148 | 6,706 7313

Low 3,748 | 4,012 | 4,296 | 4599 | 4,924 | 5272 | 5,644

(Source: Study Team)
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(Source: Study Team)
Figure 4.1.1-1 Result of Domestic Energy Demand Forecast (GWh)

Table 4.1.1-2, Figure 4.1.1-2 ([Z[ENFEEE ) OMEH £ 274, JHEMEE L GDP2009 i
FHOZET, FEENEOREZITER T2 O, AFARFEICE URAR X2 2@ L
T0.66 —EE LTWAHA, GDP2009 TIEATH4FEEE 0.66, H1*-0.63, #%°f-0.65 L &L L T\ 2%
O TH D, TEMAEICE L TEAMEBITESOITD . &5 0 I3EMo—EDMEmIZH 5 &
THOREF THY, PHETHEAD L GEINCER U 5 Z & X AR RIR 2 Ei T 2 FIT LY
EHTLH50THLZ D, UV AHOREFIRARRLDOEEZLND,

Table 4.1.1-2 Result of Domestic Power Demand Forecast (MW)

Year 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
GDP2009 Medium 375 398 424 449 483 519 559 615
Medium 375 406 439 474 512 553 598 646
JICA High 375 410 447 487 531 579 632 689
Low 375 402 430 461 493 528 566 605
Year 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
GDP2009 Medium 677 769 834 903 980 1,034 | 1,129
Medium 698 755 815 881 952 11,029 | 1,112
JICA High 752 820 894 975 1,063 |1,160 | 1,265
Low 648 694 743 795 852 912 976

(Source: Study Team)
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(Source: Study Team)
Figure 4.1.1-2 Result of Domestic Power Demand Forecast (MW)

412 BHEERERERR (ER+E#EL)

EANTRE (FHEPALr—R) b5 NCHE N Z#E L7z GDP2009 72 & NI FH AR E D&
FEUEARE RS B4 78 /1T Table 4.1.2-1, Figure 4.1.2-1, # K% /)% Table 4.1.2-2, Figure 4.1.2-2
\ZRT,

GDP2009 & JICA FHZ[ & 7= BT E N TR O A Tl IS ITE WO AR, X BIRBI TS O
HERICADERF ZE@HIZIR Y [ % & D GDP2009 D& %2 A#EEEFICEDOE LML
DTHY | BFRFABFELZETTIUTLREHN LTI NDHE Th D, 2023 FEOAMRIL,
ENTFE 66% (JICAFRER) THH23, mWEt 91% N K EiF LIBA T 71%E 725,
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Table 4.1.2-1 Result of Demand Energy Forecast (GWh)
Year 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
Domestic | Forecasted by JICA | 2171 | 2346 | 2535 | 2740 | 2961 | 3199 | 3457 | 3736
GDP2009 2171 | 2302 | 2449 | 2595 | 2793 | 3003 | 3232 | 3554 |
Export Kenya 10 10 88 88 13 26 102 102
Tanzania 88 88 96 105 114 175 175 175
Rwanda 9 9 9 9 4 44 44 88
Congo 9 18 26 175 175 263
Sudan 0 0 0 0 0 0
Total Forecasted by JICA | 2278 | 2453 | 2737 | 2959 | 3118 | 3620 | 3953 | 4363
GDP2009 2278 | 2409 | 2651 | 2814 | 2951 | 3424 | 3728 | 4181
Year 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
Domestic | Forecasted by JICA | 4037 | 4363 | 4714 | 5094 | 5505 | 5949 | 6428
GDP2009 3915 | 4242 | 4604 | 4986 | 5406 | 5889 | 6428
Export Kenya 263 438 701 745 745 745 701
Tanzania 175 175 438 438 613 701 876
Rwanda 38 88 88 88 88 88 88
Congo 263 263 438 438 438 438 438
Sudan 0 0 175 263 263 438 438
Total Forecasted by JICA | 4825 | 5326 | 6554 | 7065 | 7651 | 8358 | 8969
GDP2009 4703 | 5206 | 6444 | 6957 | 7552 | 8298 | 8969
(Source: Study Team, GDP2009)
10,000
9,000 |10 Export (Sudan)
8.000 | | @ Export (Congo)
= ’ @ Export (Rwanda)
= 7,000 | mExport(Tanzania)
e 6.000 | | O Export (Kenya)
a8 B Domestic (JICA)
2 5000
w
2 4000 ©
£
g 3000 |
2,000
1,000
0 2} o —_ o~ ™ < T} © ~ [} (=2} o — N o Year
S %% 3% %% %3 3% 33 &8 8 §8 8§

(Source: Study Team, GDP2009)

Figure 4.1.2-1

Result of Demand Energy Forecast (GWh)
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Table 4.1.2-2 Result of Demand Power Forecast (MW)
Year 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
Domestic | Forecasted by JICA | 375 | 406 | 439 | 474 | 512 | 553 | 598 | 646
GDP2009 375 398 424 449 483 519 559 615
Export Kenya | 1 1 10 10 10 20 20 20
Tanzania 10 | 10 11 12 13 20 20 20
Rwanda | 1 1 1 1 1 10 10 20
Congo | 1 2 20 20 30
Sudan
Total Forecasted by JICA | 387 | 418 462 499 539 623 668 736
GDP2009 387 410 447 474 510 589 629 705
Year 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
Domestic | Forecasted by JICA | 698 | 755 | 815 | 881 | 952 | 1029 | 1112
GDP2009 677 769 834 903 980 | 1034 | 1129
Export Kenya 30 | 50 100 100 100 100 100
Tanzania 20 | 20 50 50 70 80 100
Rwanda 20 | 20 20 20 20 20 20
Congo 30 | 30 50 50 50 50 50
Sudan 0 20 30 30 50 50
Total Forecasted by JICA | 798 | 875 | 1055 | 1131 | 1222 | 1329 | 1432
GDP2009 777 889 | 1074 | 1153 | 1250 | 1334 | 1449
(Source: Study Team, GDP2009)
1,600
O Export (Sudan)
1,400 = @ Export (Congo)
O Export (Rwanda)
’;\ 1.200 B Export (Tanzania)
= | |0 Export (Kenya)
g 1,000 B Domestic (JICA)
o 800
2
g 600
]
[a]
400
200
0 Year
e 2 £ & 2 T 2 2 = 2 2 & I &8 &
o o o o o o o o o o o o o o o
N N N N N N N N N N N N N N N
(Source: Study Team, GDP2009)
Figure 4.1.2-2 Result of Demand Power Forecast (MW)
42  ERFARSEIFUF
AKFETIE, BLFTORITRT 5 DOBEFEBRAFE LT U Ak Uitz £ Lic, ~F U A |,

I, NNIFAETHE LZPAT— A, @O —A RO —AOENFEREITHINT 5
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FUVATHD, VFUF IV OBEEELEIL, P —227 =7 B0t 2 Y L
L Lize FUVAVEBIOS T IV AVIOBENEEITY N X EOEZF BEE Vision2035 35 &
OVEZZBH % 31 i (National Development Plan(2010/11-2014/15): NDP)IZ7x &AL T 5 HAZ{E % fif

ML,
Table 4.2-1 Case of Scenario of Power development Plan
Case Demand Forecast Data Source
Scenario | Medium Case Study Team
Scenario Il High Case Study Team
Scenario Ill Low Case Study Team
Scenario IV Medium +Export to Kenya Study Team
Scenario V Vision 2035 PSIP Draft Report Dec.8,2009
Scenario VI NDP NDP
(Source: Study Team)
421 EREASH

BIRBFE R OB DTz > TE, LUFOHEIEZ AR Z2RE ST $ & LT,

1)

2)

3)

4)
5)

6)

7)

8)

BIRBHFE DOFEIL 2010 £ 5 2023 FEF TR XL T S

KB 7 B 58 M S LIS O BB IR B %6 53 HARY IS GDP2009-2025 5 — & & L
7=, Isimba 7k /7, Karuma K I DOWTCTIHBEIZ FIS A SN CnDH Z &b d b | BIfE
DIRI A B £ 2 \MEMD & ik 0 #E 5. Isimba 7k 7713 2019 4£3ERR , Karuma 7k /J1% 2015
U2 192MW, 2017 4FI2 96MW E N ZELEEG T2 b0 & Lz, (Karuma X
GDP2009-2025 |23\ Tl 2023 424 100MW B9 2 & LTV A28, &2 T2 kE S
DT EMBRRINBA L)

Isimba 7K /), Karuma 7K JJ1Z#E < K ) DOBAFEHE &K 422-1 IR LT AT 07 &3
7z Ayago /K /1 & L, Ayago /K DKL, Bl ONEIZ, Oriang K ZBAFT 22 & & L
7z, Kalagala /K /71% Kalagala 47t~ M2k v, &4 L Lz,

EIRBHFEEHENIZREEH ) (R 7)) B L OMRGEE T (L RES) Z#HWD

H RIS T R IT 15%I2 3% E LT,

A NTCTREAMOKEWT —EB/V kT, KEBEK AR DL BHICEE
T35z LT,

Scenario V B XN VI (X, BHFEEE U H U XEOD 2035 4F&2 X —7 v M LIZEFE
¥ = Vision2035 35 KX ONEZBA%E 5 NDP ([Zitfi ST HEEME & L7254 OB%
HEcHs, TORD, BAREREICESOVZ L0 TIEARL, BEXNHEMTHD
ZENH, BRI OVWTH EEME L~V Db O (R OIEER ) ATl &
L L7z,

Ayago /K771 100MW Hifiz T B FERIBARE N I REZR TR CTh 5 Z & 226 100MW HLAL
THR¥THZ L E LT,

SRERKINSH - BFRIEKRIAST
- 26 -



DAVSIEKNBRREYRS-TSVEEXETOYT D
Z 0

422 HERLEBRRAEIOOV b
(1) REEAKNDBAETwY =7 b

BHRETE DR EIZHT=»> Tk, AHE TRE LR EM S KO PO U=
7 NExGE Uiz, 7. RIS OB ELIEFIIAREOKE R 2 AT
HZEELTm, BB, ZZTHOWTWDARERIEE X, FTRIORTHEZ vz,

Table 4.2.2-1 Large Hydropower Projects

_ Installed Annual Energy(GWh)
Project . Stage Rank
Capacity(MW) Total Firm

Owen Falls 380 1,354 830 Existing -
Bujagali 250 (50-5unit) 1,365 844 Construction -
Kalagala 330 (33-10unit) 1,801 1,114 n/a -
Isimba 138 (23-6unit) 752 465 FIS A
Karuma 576 (48-12unit) 4,145 2,514 F/S A
Oriang 392 (49-8unit) 2,768 1,679 n/a B
Ayago 612 (51-12unit) 4,357 2,641 n/a A
Kiba 288 (48-6unit) 2,066 1,253 n/a C
Murchison 648 (54-12unit) 2,314 1,403 n/a C
Total 3,578 20,922 12,743 n/a

(2) /IKRAFEEFEEZ OMEIRIC L D EHHHEFE

IR ER X AN FEZOMOEIRIC K 2 EMAGFHEIZ X D B FE X
GDP2009-2025 D7 — % M L7z,

423 HIFTIFEBOEBREAXEOXRE
1 ¥7IFI
Medium 77— A DB/ TR LT, BB G0 2 RE L7 R 2 LU F IR,
1) EEEBE S R GO R RIS K )5 A G iE)

Table 4.2.3-1 Hydropower Development Plan (Scenario 1)

Year Project Unit Installed Capacity Annual Firm Energy
2015 Karuma 4 192 MW 1,682 GWh
2017 Karuma 2 96 MW 832 GWh

2019 Isimba 6 138 MW 465 GWh

2020 Ayago 2 102 MW 894 GWh

2023 Ayago 2 102 MW 893 GWh
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Table 4.2.3-2 Energy Demand and Supply Balance (Scenario 1)

Power Demand Supply (MW) Energy Firm Energy (GWh)
Year | Demand With Total Suspend | Demand Total Suspend

(MW) Margin Thermal (GWh) Thermal
2010 406 467 360 2,346 2,007
2011 439 505 469 2,535 2,290
2012 474 545 852 2,740 2,663
2013 512 589 804 2,961 2,771
2014 553 636 804 3,199 2,985
2015 598 688 998 120 3,457 4,679 756
2016 646 743 998 120 3,736 4,679 756
2017 698 803 1,094 120 4,037 5,511 756
2018 755 868 1,094 120 4,363 5,552 756
2019 815 937 1,232 120 4,714 6,017 756
2020 881 1,013 1,334 120 5,049 6,464 756
2021 952 1,095 1,334 120 5,505 6,911 756
2022 1,029 1,183 1,334 120 5,949 6,911 756
2023 1,112 1,279 1,439 120 6,428 7,804 756
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Figure 4.2.3-1 Power Demand and Supply Balance (Scenario I)
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Figure 4.2.3-2 Energy Demand and Supply Balance (Scenario 1)
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Table 4.2.3-3 Hydropower Development Plan (Scenario I1)

Year Project Unit Installed Capacity Annual Firm Energy
2015 Karuma 4 192 MW 1,682 GWh
2017 Karuma 2 96 MW 832 GWh
2019 Isimba 6 138 MW 465 GWh
2020 Ayago 2 102 MW 894 GWh
2022 Ayago 2 102 MW 893 GWh
2023 Ayago 2 102 MW 854 GWh

2) AT A

Table 4.2.3-4 Energy Demand and Supply Balance (Scenario I1)

Power Demand Supply(MW) Energy Firm Energy(GWh)
Year | Demand With Total Suspend Demand Total Suspend
(MW) Margin Thermal (GWh) Thermal
2010 410 472 360 2,368 2,007
2011 447 514 469 2,582 2,290
2012 487 560 852 2,816 2,663
2013 531 611 804 3,072 2,771
2014 579 666 804 3,350 2,985
2015 632 727 998 3,654 4,679
2016 689 792 998 3,985 4,679
2017 752 865 1,094 120 4,346 5,511 756
2018 820 943 1,094 120 4,740 5,552 756
2019 894 1,028 1,232 120 5,169 6,017 756
2020 975 1,121 1,334 120 5,637 6,911 756
2021 | 1,063 1,222 1,334 120 6,148 6,911 756
2022 | 1,160 1,334 1,436 120 6,706 7,804 756
2023 | 1,265 1,455 1,636 120 7,317 9,517 756
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Figure 4.2.3-3 Power Demand and Supply Balance (Scenario I1)
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Table 4.2.3-5 Hydropower Development Plan (Scenario I11)
Year Project Unit InstalledCapacity Annual Firm Energy
2015 Karuma 4 192 MW 1,682 GWh
2017 Karuma 2 96 MW 832 GWh
2019 Isimba 6 138 MW 465 GWh
2022 Ayago 2 102 MW 894 GWh
2) AT LA

Table 4.2.3-6 Demand and Supply Balance (Scenario 111, Low Case)

Power | Demand Supply(MW) Energy Firm Energy(GWh)
Year | Demand | With Suspend Demand Suspend
(MW) | Margin Total Thermal (GWh) Total Thermal
2010 402 462 360 2,324 2,007
2011 430 495 469 2,489 2,290
2012 461 530 852 2,664 2,663
2013 493 567 804 2,852 2,771
2014 528 607 804 3,054 2,985
2015 566 651 998 120 3,270 4,679 756
2016 605 696 998 120 3,500 4,679 756
2017 648 745 1,094 120 3,748 5,511 756
2018 694 798 1,094 120 4,012 5,552 756
2019 743 854 1,232 120 4,296 6,017 756
2020 795 914 1,232 120 4,599 6,017 756
2021 852 980 1,232 120 4,924 6,017 756
2022 912 1,049 1,334 120 5,272 6,911 756
2023 976 1,122 1,334 120 5,644 6,911 756
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Figure 4.2.3-5 Power Demand and Supply Balance (Scenario I11)
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Table 4.2.3-7 Hydropower Development Plan (Scenario 1V)
Year Project Unit InstalledCapacity Annual Firm Energy
2015 Karuma 4 192 MW 1,682 GWh
2017 Karuma 2 96 MW 832 GWh
2019 Isimba 6 138 MW 465 GWh
Ayago 2 102 MW 894 GWh
2021 Ayago 2 102 MW 893 GWh
2023 Ayago 2 102 MW 854 GWh
2) AT A

Table 4.2.3-8 Demand and Supply Balance (Scenario 1V)

Power Supply(MW) Energy Firm Energy(GWh)
Year Demand Suspend Demand Suspend
mw) | ol Therr)mal (GWh) Total TheFr)maI
2010 468 360 2,356 2,007
2011 515 469 2,623 2,290
2012 555 852 2,828 2,663
2013 599 804 2,974 2,771
2014 656 804 3,225 2,985
2015 708 998 3,559 4,679
2016 763 998 3,838 4,679
2017 823 1,094 120 4,300 5,638 756
2018 918 1,094 120 4,801 5,679 756
2019 1,073 1,334 120 5,415 6,368 756
2020 1,113 1,334 120 5,794 7,038 756
2021 1,195 1,436 120 6,250 7,931 756
2022 1,283 1,436 120 6,694 7,931 756
2023 1,379 1,538 120 7,129 8,785 756

-34-

SRERKINSH - BFRIEKRIAST



DAVSIEKNBRREYRS-TSVEEXETOYT D

E 0
v—7 1 (kW) (BT 5. W LI ORKRE TR,
1.800 2720 Thermal(Suspend)
1.600 T I Thermal
1,400 | = Co-Generation
1.200 | =1 Ayago
E 10001 1 Isimba
§ 800
& === Karuma
600 [ Bujagali
400 I Owen Falls
200 =1 Other Small Hydrg
—0o— Demand with
Export to Kenya.
—e— Domestic Demand
with Mergen
Figure 4.2.3-7 Power Demand and Supply Balance (Scenario 1V)
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Figure 4.2.3-8 Energy Demand and Supply Balance (Scenario 1V)
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Table 4.2.3-9 Hydropower Development Plan (Scenario V)

Year Project Unit Installed Capacity Annual Firm Energy

2015 Karuma 4 192MW 1,682GWh
Thermal to 5 250MW 1610GWh
be considered

2016 Thermal to 2 100MW 644GWh
be considered

2017 Karuma 96MW 832GWh
Thermal to 50MW 322GWh
be considered

2018 Thermal to 2 100MW 644GWh
be considered

2019 Isimba 138MW 465GWh
Ayago 102MW 894GWh

2020 Ayago 1 102MW 893GWh
Thermal to 2 100MW 644GWh
be considered

2021 Thermal to 2 100MW 644GWh
be considered

2022 Ayago 103MW 854GWh

2023 Oriang 98 MW 858GWh
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Table 4.2.3-10 Demand and Supply Balance (Scenario V)
Power Supply(MW) Energy Firm Energy(GWh)
Year | Demand Thermal to Demand Thermal to be
i Total . Total
(MW) be Considered (GWh) Considered

2010 642 360 3,416 2,007
2011 717 469 3,837 2,290
2012 812 852 4,308 2,663
2013 908 804 4,838 2,771
2014 1,003 804 5,367 2,985
2015 1,115 250 1,248 5,989 1,610 6,289
2016 1,235 350 1,348 6,700 2,254 6,933
2017 1,381 400 1,497 7,498 2,576 8,087
2018 1,534 500 1,597 8,281 3,220 8,772
2019 1,691 600 1,837 9,230 3,220 9,461
2020 1,875 750 2,039 10,209 3,862 11,668
2021 2,057 750 2,189 11,315 4,830 12,634
2022 2,276 750 2,291 12,411 4,830 13,488
2023 2,482 750 2,485 13,546 4,830 15,167

(Source: PSIP Draft in December, 2009)

Z Z°C, Vision2035 OFFE T MIIX PSIP (Power Sector Investment Plan Draft Report,
December 8,2009) T/RSAVTWAHEME A L7,

AR DK SR EEBIFLT D 2 ERTENIE, 2015 FELIE, Vision 2035 T/RENT
WD UK A EDEZE HE 2R 55 A TRe 2k & 72 B,

=71 (kW) (ZBET 5, R L HEG ORISR Z TR,
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Figure 4.2.3-9 Power Demand and Supply Balance (Scenario V)
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Figure 4.2.3-10 Energy Demand and Supply Balance (Scenario V)
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Table 4.2.3-11 Major Power Development Plan (Scenario VI)

Hydro Installed Capacity (MW)
Year Project Hydro Thermal to be Total
Considered

2013 1,700MW 1,700MW
2014 700MW 700MW
2015 Karuma 192MW 500MW 692MW
2016 1,000MW 1,000MW
2017 Karuma 96MW 800MW 896 MW
2018 1,000MW 100MW
2019 Isimba 138MW 700MW

Ayago 102MW 840MW
2020 Ayago 204MW soomw |

Oriang 194AMW 898MW
2021 1,200MW 1,200MW
2022 1,200MW 1,200MW
2023 1,300MW 1,300MW

2) TN T VA

Table 4.2.3-12 Demand and Supply Balance (Scenario VI)

Supply(MW) Construction Cost of
Power
Year Demand Therm.al to be Therm_al to be
(MW) Total Considered Con_S|dered
(mil.US$)
2010 425 360
2011 1,117 469
2012 1,809 852
2013 2,501 2,504 1,700 1,360
2014 3,193 3,204 700 560
2015 3,885 3,898 500 750
2016 4,828 4,898 1,000 1,150
2017 5771 5,797 800 990
2018 6,715 6,797 1,000 1,150
2019 7,658 7,737 700 910
2020 8,601 8,635 500 750
2021 9,815 9,835 1,200 1,310
2022 11,029 11,035 1,200 1,310
2023 12,242 12,335 1,300 1,390

Note: Planned Thermal is a packaged power consisting of HFO- and coal-fired thermal

SRERKINSH - BFRIEKRIAST
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BEAFSCIRGRAE L D AT U 71X 8 O LR L TV D RN B 0 | BlHF & Tz
DL S FEOMIBENMER IALIZIUCN Ly RU R MBEMEIZ LC R 7T Tho 7o AHHIC L -
TR EEERGHTL, EROBUK AT & Ayago )17 £ Hlg itk fs o R & 2230/ Th
}:)o

53 Ayagoitm D ERIKE
531 fTEE

Murchison 7 # —/L X [ENZARIE, db% Amuru (2010 4 7 H 12 Nwoya 23S7) | 7 % Masindi

(2010 4 7 A1 Kiryandongo 73f#37) . H % Oyam (2006 4= 7 A2 Apac 2> 5 A7) | 76 % Bulisa
& Nebbi ™% District (Local Council: LC5) {Z[ % 41T\ %, Ayago Project 237 & 9~ % Survey Area
B O HALIOHESHr= U 7 (Survey Area C) (2% £ 415 Sub-county (LC3) %, Purongo, Anaka,
Koch Goma, Minakulu (2010 4 7 H(Z Myene 23l~7) . Aber, Mutunda ® 6 > T& %, Ayago
Hi D OFTELX. (2009 kg iR) % Figure 5.3.1-1 12777,
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Figure 5.3.1-1 Administrative Boundaries around Ayago Site, 2009
(WGS_1984 UTM_Zone_36N)

532 LihFIAE LA

Ayago HiFJED O R IL, FICEH L RE, ARAKTH Y | AL OERL AR DT 7
& 2B AT (Anaka, Purongo Sub-county) X2 HES (Myene/Minakulu, Aber, Mutunda Sub-county)
/N RIS IR A © T D, PRFEX OATE S 2 B (Mutunda Sub-county) R4k (Koch Goma
Sub-county) XKy ZARAM & AR DTN D,

T A B ALER O HHIFTE O RENL ., AT 7: Customary land (IEE fRAH) BN —HTH 5,
ZORHIETIE, BT A2 OIFMPE & Bl X, RO E OWREHE T K O EE KR
(Clan) OENF;>, —Eofd Sz LHixZzoHRIcHEEINns, LorLans, N+t
17 EOMPEZFTAT D Z LITBHANCEE L < K& BEES - JERI L 72BR7ZR RN G G D 3R
HHNDHZ ENL,

5.3.3 Ad

Ayago HUSIZERNZAFEN D728 BEZ TRV, ESLARIZ T S Survey Area C 2 510
Sub-county ™ A [ % Table 5.3.3-1 |2/~ 7,
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Table 5.3.3-1 Population Estimates of Survey Area C by Sex, 2010

Sub-county Male Female Total
Aber 33,000 35,100 68,100
Anaka 7,600 8,100 15,700
Purongo 4,100 4,200 8,300
Mutunda 35,200 36,900 72,100
Myene/Minakulu 26,700 26,900 53,600
Koch Goma 5,500 5,100 10,600

(Source: Sub National Projections Report Northern, Western Region 2008-2012)

534 Rk

Masindi District (324572 B THERK S 41T ¥ . Banyoro 73 25.52%, Alur 23 21.82%% (58 T
W%, Chope I% 3.37%727%, Mutunda Sub-county (2% < J&{E L T\ % (Sub-county Three Year
Development Plan for F/Y 2009/2010 — 2011/2012) ., Minakulu/Myene & Aber sub-county 73 {3
% Oyam District TiZ, 98.3%7° Langi Td %, —J7. Prongo, Anaka, Koch Goma sub-county 73
ALE 9% Amuru District Ti%, 91.09%7% Acholi Th %, EZARICEERET 2 15 @ Sub-county
D9 H9-DOT Luo BN EITHEHONTVD,

535 ERNBHER

U AT 1980 Ef D 20 ELL B/, THOEPTE (LRA) ) & FHEN S BT
BNDEFAL L TBLOEVIRIEN R o, BRI, ALEBOR » 5 S, FEHEEKS
M OAFIMZ ENBEEER X v > T RS BIES iz, BRI RF 110 7 AIZE L (UNOCHA,
2010) . Amuru District T% 2005 4EFRf £ C 34 % ¢ > 712 257,000 A3 ETE LT,

[EINGEERE R v o 778 X OVEFE ML Survey Area C DAL Amuru & Oyam District 1226 < 17
fE L7z, 2006 4F 8 H DG ERITIAENEE L, BHROFESLEEDN M E 72, BUEIZ
ANERAEDOEIEIZAT T, JICA 2807 R =0 o F B NER SR Z{T> T2,
UNHCR (2 & % &, Amuru District Ti% 2010 4~ 7 H 30 H £ TIZTXTOF v > 7 IERUPH
Shiz, Lo L7e» 6, Amuru District TITHERE 11,260 ASLURTOF v o 7R M7 2y | -
P A M £ > T % (UNHCR camp mapping data from November 2010) ., 1% & O HUZ I & e
e - R e, BEERE ., BMERAE R ERR R R A LB T A REE VWD,

53.6 Mg

Survey Area CIZETe AT DL <X, BIMIZRFMEE CAFZLTTND, 2002 4 [FH 23
TIck DL, BHMREELE S IR OE S Masindi T 67.4%, Amuru T 77.4%, Oyam T
94.0% Thod, EREEDI. AAX, Froy¥ A Iy b (Ex) YAHL H, E—
TV YA E, A THL, BEHEE TRENEZ5HE13, TPl T D BLEIL
AZB/TWD, 4 X K, B, £ Te, LR EOFEFEE L EERRFEEH TH
%o LU G, BHFEDO LRA OTFENC X 0 KHM e F S E ILREE 2RI e 7o, 1
ILENEABES O Victoria A A0 DD, #H, B TIThiIL TV A, Ht TIHE SRS

SRERKINSH - BFRIEKRIAST
-45-



DAVSIEKNBRREYRS-TSVEEXETOYT D
Z 0

B TH L, TOMOIEFTEE L LTE, HHMEESCRBMEE 2 EOFMEY R A, L
THED . REBES R EET 65,

537 %B&

Ayago HiEJEL D 3 S @ District Tix, B IR TLFOBFEPMMR, 7D 25%LL E
INFALN AT - TR 2V DIZx L, BFIX15% LT TH 5,

Table 5.3.7-1 School Attendance in Survey Area C, 2002

(Unit: %)
Attended School in 2002 Left School Never Attended School
Male | Female | Average | Male | Female | Average | Male | Female | Average
Masindi 41.1 34.6 37.8 435 34.2 38.8 15.4 31.2 23.3

Amuru(Gulu) | 43.9 32.9 38.3 43.6 32.6 38.0 12.6 345 23.8

Oyam(Apac) | 42.5 33.1 37.6 46.1 39.6 42.8 11.4 27.4 19.6

(Source: 2002 Population and Housing Census, District Reports of Masindi, Gulu, Apac)

[FERIC, 50 3District DAZMEDFTHRIZHMEL Y RN L7238, Table 53.7-2 72 H 02,
Table 5.3.7-2 Literacy Rate in Survey Area C, 2002

Male Female Average

Masindi 70.1% 49.4% 59.7%
Amuru(Gulu) 77.7% 47.2% 62.0%
Oyam(Apac) 83.2% 57.7% 70.0%

(Source: 2002 Population and Housing Census, District Reports of Masindi, Gulu, Apac)

538 {#&

A Z BT ORAEECR T, District L-ULZI3ERE & & < 1E0>, 45 Parish [Z1Z~ /L A&
> & —I1, %4 Sub-county |Z 1T~V A 2 —Il EMREN A IREEFT AR E T 5 2 L1275 T D,
Survey Area C [ZITIBEFEo~ L A o Z—Il, W MFET D H DD, 8372 < figklE A4
TELBMEADP AR LTND, o, BEELEELOR LD, B8 %% 5 E CICRIFHA
&b, 2O, AN Y =y 7R/ TH—ERAE%IT HERLZ,

539 JKOFA

Ayago HiE D O F e KL, L AN IR BT B E K, AKH 7 Th D, Survey
Area C ([ZfETe N2 DRERS A, F{EHTIZIAKDO T 7 v AR TE W=, KIENSEHEAT
W5, Table 75.9-1 12777 X 912, 1km BL BB 72 KR E THRS A& HEEW 5, AKEWNTE
Atk & FHEDOEER L STV D720 KIEDE WSS I £ FEIR BN 23T 2 R 23 HIR &
N5,
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Table 5.3.9-1 Distance to Nearest Water Sources of Households by Sub County

Sub-county . Water Source
On premises Up to 1km Over 1km

Aber 163 6,287 3,532
Minakulu 312 7,100 1,056
Anaka 127 2,219 65
Purongo 104 1,419 75
Koch Goma 84 1,786 107
Mutunda 104 5,156 3,660

(Source: 2002 Population and Housing Census, District Reports of Masindi, Gulu, Apac)

53.10 #HRkE

Ayago 5 E30 OBLEZE 1T Murchison 7 o — /L XENLARICEFE L TV D, UWAIC LD &
ENVAROBUCERIIH0ENSNTE LT, BULKLEM 5 TALUTTH D, 2004 05
2006 AT TOBEEIA 13 LRA OB X HIRZOBE(LNFE & STV 5, UWA L,
BEOBCERITIZ T ANT v 30T 4 —D DT Hh 30%005 40% & T\ 5,

NENTRRERBOCT 77 4 ©7 4 1%, HELIIELEOH 7 7 U Murchison #-CEIY) & H
FITHR—RNNY T RAR—=YT 4y TR BILTUV D, Murchison 7 4 — /L X[E LA
B DOBDEIA DGR Z Table 5.3.10-1 (2734, UXAD 70%LL LR ALK TH D Z ENDND,
FRBNT VT 4T 4 THLZY T 7V, A= ) w7 AR=YT 4 v 7R EDEIE
FIEF IR, 2T, BOLE R A FEEDLDTHOER LA O 77 V2 L TNWDH72dT
%5, UWA [ZH% 7 7 U X Murchison 7O P2k L THEE&OFEELRFTLTWND
(Performance Evaluation of the Murchison Falls Protected Area General Management Plan Report,
2007),

Table 5.3.10-1 Murchison Falls National Park Tourism Revenue in 2009

Tourism Activity Annual Revenue in Ush. %
Entrance fees (visitors) 1,649,033,319 63.7
Entrance fees (vehicles) 192,906,513 7.4
Canping fees 40,526,570 1.6
Landing fees 10,775,951 04
Photographic fees 29,938,677 1.2
Ranger Guide Fees 51,735,529 2.0
Ferry Crossing 301,849,052 11.7
Fishing Permits 39,960,836 1.5
Nature Walk fees 71,325,277 2.8
Lauch Hire 71,768,241 2.8
Vehicle Hire 3,941,737 0.2
Accomodation Bandas 16,452,950 0.6
Accomodation Ugandan Students 31,449,980 1.2
Boat rides 78,722,312 3.0
Total 2,590,386,944 100.0

(Source: Uganda Wildlife Authority)
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ARANOBOLE LRI ED 2D, UWA 1T45%, ARV T4 v T LBy 771
DY T HYLKRT HZ L0, Victoria TANWIZEIT L7 77 4 7OWEELREFTL TWD
(Murchison Falls Protected Area General Management Plan for 2001-2011),

[E N2 TIE, Figure 5.3.10-1 ICR-T LB BHOEDDOY —=U FRREINTND,
BOCBHR NS %D B 5= U 71, Intensive Tourism Zone, Moderate (Low) Tourism Zone, Falls
Zone To %, Ayago HslE Moderate (Low) Tourism Zone (275 £41 5,

(Source: UWA 2010, NFA 2010, Nature Uganda 2010, Ministry of Water and Environment 2008, World Database
on Protected Area 2009)

Figure 5.3.10-1 Management Zones of Murchison Falls Protected Area
(WGS_1984 UTM_Zone_36N)

BRI, BIREE, BHUUERLEOBEDLY OBANS DY —=2 7 OfLE ST % Table
5.3.10-2 |25,

EREARMISA - BATEKRAST
- 48 -



DAVSIEKNBRREYRS-TSVEEXETOYT D

Z N

Table 5.3.10-2 Classification of Management Zones of Murchison Falls Protected Area

Management Tourism Natural Resource Community
Zones Development Management Collaboration
The Falls Zone e It was proposed for It is the main|e None
nomination for the breeding are for Nile
World heritage Site Crocodiles.
list. There is the unique
e All developments are spray forest around
carefully designed to the Falls.
give the visitor the
fullest exposure to the
spectacular landscape
of the Falls.
The Intensive | e It  comprises the None e None
Tourism Zone launch trip to the
Falls, the drive to the
Falls, the drive to the
Falls, game drive,
walking safari, bird
watching and sport
fishing. Activities will
continue to be
promoted with a
diversification of
visitor experience.
The  Moderate | It is confined to game The central part of | ¢ None
(Low) Tourism drive, walking safari this area is a unique
Zone and sport fishing by habitat to almost half
concession. of the large mammals
Development is of the entire
conducted in a conservation area.
particularly sensitive
way.
The Wilderness | o Although tourism It comprises dense | ¢ None
Zone activities  suggested bushland and thicket
by operators may be with  low wildlife
allowed, the area does numbers. Tsetse flies
not appeal to tourist. are abundant. Wildlife
and habitats  will
remain undisturbed.
The Integrated | ¢ None None e Local community
Resource  Use may Uuse resources
Zone such as firewood and

thatching materials in
a sustainable manner

(Alternative
Management
Area)

long-term
management by
concessionaries.
Sport hunting may be
permitted.

are low. The
vegetation is thick,
infested with tsetse
flies.

under MoUs.

Administrative o |t contains the Environment in this | ¢ None
Zones developed areas zone is kept as natural

where resources are as possible.

allocated for

operations and visitor

accommodation.
Wildlife Reserve | o It will be offered for Wildlife populations | ¢ None

(Source: Murchison Falls Protected Area General Management Plan for 2001-2011)
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53.11 EN2BEEBEDEROEDLY

Murchison Falls Protected Area General Management Plan 2001-2011 {2 & % & . UWA [ [E 2 /A
DORFEIERE DR ELE L, ARNOBEAEEY - BIREZRET 572D, LT X5 7 BIE
ZINT TN 5D,

- ANENOERREEFEIER S ORRFRIE#R T IR 5

- JEBERA~OE LB E A D T

- AEONEED—EE FIERIZHE L, 2 I 22T 4 —DoDT 0 s T A Efid
%)

- JALERDFRAICAENOERAZFIATE 2 L5070 I AaEid 5

CORBEIZESE, UWA [T B OBREEZ B< (Environment Committee) & 3[m] T
Community Protected Areas Institutions (CPI) % 5%37 L, JE0FRA~OEIFEEHIZ B9 5 I IEH)
BT TE T2, ZOMMBITESHEREL TEY ., AEDOIEEDFEIZ OV TOFFELEWVDE L L
THIEHEN TN S,

54 Hw@ELA T MRS

Bk &30 | Ayago HiAUTHITERRE |, & SK B & FRAAZKIERD 2 L B0 ORER
ROEFAARETH D, UTICE LA T U PEOMELZRARD,

(1) F2KBALAT YU R (Alternative-1, Figure 5.4-1 Z i)

X LKA T 7 NEOLE ., X LA R Ayago JI| & Victoria T WA O A
SUE FHEAMEMIHL & 72 5, KEEV— N3 RL— b E eV — N ORL— b 235 ATRE T
HDHM, KBIEE O WA FEL— &2 DKBEREOKEL—FE LTRHA L,

HLKEEAR O EZREEWIL, BUKS L, BKEE b opob, RIEBRERS, # T ASEEAT
K OMOKEE b R DR S LD, BUKZ L ORISR, ENARNICERSNLD Z
CWCHRE L, BoSRZEEEO w7 V= RN L2 LIz, 27 V=1
B 237 — H RO H FABOKEER R b O ERb itk fig 2 3k ) - & B =N IR &
KR & IERGRR > SR S D

(2) WMIVAHZKERLVAT U MR
1) ZfF— % (Alternative-2, Figure 5.4-2 2 )

FEfEV— NROGES | KEHWHREOL AT R LT~y RIS T LTV E AT
DEAARETH D, TNHLDO LA T U NOWERIZH 7= - TlE, KEEFRE ORI Tl
< HVEDIRI A B F 2 ETHT 2 B R & 5, BIgAABPS CIX. Buk i R OHoK A fHE OKE
DAL KA OHUEDRIL A B & KRB O SR OMERIARHETHH 2~y
RE AT AT 7 hOIE D HKERGE ORI LT Y % 8 < Feff T | i) BRI 72 Vg &
MR TE DAREMEDNEWEDOE BN G, L — FEOKEHBHIEL A7 7 FE LT,
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~y REATDOLAT DU MR LT,

KX AT U FEOFEREEDIIBUKIE, EKEE h o, KESERE (BN,
T RIEFEAT, BOKEE N o B S D, BUKHEOREETE XU A F) 7o B
ANOEEHRE LR & Uiz, 72, BUKOfHhao Lwdbrz R & U, BEEHED /2 RN
T — AT HETE & LT, FEEPT O ETERUTAKEHEWTIIE LA 7 U s RO
FORIFIN S HTFAREHREZHRA L T D, BAKE N oL ofiERIgE a2
U— T4 =07 KESERIL N xR AT Uiz, HOKEE b idEh e
EER O 2 FEORE DN FTEETd 5, Victoria T4 VIO XL 9 12k DHLOD{T
JWKAED BB D70 < /NBEBKIREI K 0 23 E TR AR & 72 2 B AN D 7205
— I E D BUKEE b o RV DRRFHNC AT S D 2 & BUKE b /Z\/W)Pﬁkﬁ%‘rng
HEFFEHE AR CH L2 HOEBE NS HOKEE b v OfER A E L CHEE R (BIK )
ayv V= bIA =0T REA L,

2) FHFL— bZ%E (Alternative-3, Figure 5.4-3 2 )

FF— FRIT R — FRICK LKBIEE DR 72 ) E<SRFEHICRRITH S Z &7

TRHRIND, UL 5, ZEF/I/_‘ I Rt i1 0D U A3 FEF T HEWGARe, e — BT

BRB b B R RS S sy FEROEMDORRENES 8 2 DT, HEBHRE OXI5
&Lz, ARV— F%@Eﬁﬁm% :Ui)?/l/H FRLEFETH D,

Figure 5.4-1~54-3 |[ZX RO LA 7 7 MUEZE[ %A Table 5.4-1 [THHEEL A 7 7 FEDOFE
LA T,
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Powerhouse Intake
— | Intake |

Dam

Tailrace

Figure 5.4-1 Alternative-1 at Ayago Site (Dam and Waterway Type)

Powerhouse

Outlet
Tailrace /

Figure 5.4-2 Alternative-2 at Ayago Site (Waterway Type, Left Bank Route)

Intake

Tailrace

Qutlet

Powerhouse |

Figure 5.4-3 Alternative-3 at Ayago Site (Waterway Type, Right Bank Route)
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Table 5.4-1 Principal Feature of Alternative Layouts at Ayago Site

. Waterway Type
ftem Unit Dam and Waterway Type Left Bank Route Right Bank Route

General

Catrchment Area km? 348,120 346,850 346,850

Reservoir Area km? 42 0.03 0.03

Full Supply Level m 852 852 852

Rated Water Lvel m 850 852 852

Minimum Operation Level m 848 - -

Gross Storage Capacity mil.m3 100 - -

Effective Storage Capacity mil.m3 20 - -

Tail Water Level m 765 765 765

Gross Head m 87 87 87

Effective Head m 80 80 80

Plant Discharge m3/s 840 840 840

Installed Capacity MW 600 600 600
Dam / Weir

Type Concrete Gravity Dam Concrete Weir Concrete Weir

Height m 45 15 15

Crest Length m 1,400 245 245
Headrace / Pressure Shaft

Type Pressure Flow Tunnel Pressure flow Tunnel Pressure flow Tunnel

Number of Tunnel Nos. 6 6 6

Inner Diameter m 8.4 8.4 8.4

Length m 940 113 113
Steel Penstock

Number of Tunnel Nos. 6 6 6

Inner Diameter m 84t054 8.4t05.4 8.4t054

Length m 6.9 6.9 6.9

Number of Tunnel Nos. 6 6 6

Inner Diameter m 5.4 5.4 5.4

Length m 44 44 44

Number of Tunnel Nos. 12 12 12

Inner Diameter m 3.8 3.8 3.8

Length m 37 37 37

Total Length m 87.9 87.9 87.9
Tailrace

Type Free Flow Tunnel Free Flow Tunnel Free Flow Tunnel

Number of Tunnel Nos. 6 6 6

Inner Diameter m 8.4 8.4 8.4

7450 (#1 to #3) 119350 (#1 to #3) /

Length m 5050 7890 (#4 to #6) 9900 (#4 to #6)
Powerhouse
a) Machine Bay and Erection Bay Cavern

a) Inner Height m 40 40 40

b) Innter Width m 23 23 23

¢) Number Nos. 2 2 2

d) Length m 150 150 150
b) Transformer and GIS Room Cavern

a) Inner Height m 20.5 20.5 20.5

b) Innter Width m 18 18 18

¢) Number Nos. 2 2 2

d) Length m 67 67 67
c) Main Acces Tunnel m 1330] 1740 1490
Access Road

Improved km 103 122 103

New km 27 6 32

Total km 130 130 130
Transmission Line km 56 58 51
Volume of Disposal Material mil. m* 52 6.1 7.6
Area of spoil bank ha 43.2 57.1 66.7
Volume of Rock Material from Quarry mil. m? 0.17 negligible negligible

(Source: Study Team)
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55 #EHM - RBELAT U LEDRE

LA T 7 N0, BREF - Bl D O FEmAS B, BREE O O RS . ASmEH
O OFHMFE R A T, ZEESWT 21T o0, FHliEE OFHMIEICEAZ#HTabE, LA T
7 MR LR L2k R % Table 5.5-1 127~

BB C I 1T 2RI ClE, RBELR, REELERE, FHRE L, £ ThEFLV— FEN
BALTHDHZ D, KRETITAFLV— FEICOWT T VL7 4 —V e U T 4 ifliEEZEmT D
N DY

Table 5.5-1 Result of Evaluation

Weight | Dam-Waterway | Left Bank | Right Bank
(even) Type Route Route

w
[N

Construction Cost 5

Disposal Volume

Concrete Aggregate VVolume

Rock Classification Rate

Peak Power Generation Control

Construction Term

Construction Risk

Flora and Vegetation

Mammal

amphibians and reptiles

butterflies

[EIUSLUUOJIAUT |[B21UYI3) PUR JILOU0IT

Fishes

Land acquisition

Flooding area

Number of resettlement/ affected
people

Impact on agriculture

e190S

Impact on historical/cultural
property

Impact on poaching activities

glw| o | & [O|o|lo|o|o|o|N|lo|lo|la|lo|a|lo
N Y Y B R e O A N R I R N I Y S IS
NP N (W] kNN NNk |w|w|s
NN W RN NN N NN RN o RN w e

Impact on tourism

Even Case 161 218 188

General

Evaluation Environment weighting case 152 215 188

Economic Weighting Case 172 218 187

(Source: Study Team)

56  RERBOBRE

REHBEOREFEL LT, #TESOYFELZENT 25613, HaaEHILBIC)RRERK L
OB A i & L, BRERICHREZRT T, KOEROFRFIN 2 BRT 255 134FME
WS (B-C)3 I K & R OB AR L T2 Z &N —KTH D,

Z ZClE. Ayago K DB T ECTH L iALIAS R - FEFEKEEA L A T 7 M2 T 100MW

5 800MW £ TOD 7 47— A2\ T, % Ak (BIC), 4ERIHBIE{HLE(B-C)IF N 7 /) Hiflh
(Cent/kWh) & FEREICRRFEVED Ll 21T o 7o, LIIRFT O fE S % Table 5.6-1 35 &L Of Figure 5.6-1
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Table 5.6-1 Optimization Study on Development Scale of Ayago Hydropower Project
Item Unit Description
Installed Capacity MwW 100 200 300 400 500 600 800
Maximum Power Discharge m3/s 140.4 280.8 4212 561.6 702 842.4 1122.8]
Firm Discharge m3/s 467
Min imum Amenity Flow m3/s 50
Firm Power Discharge m3/s 140 280 417 417 417 417 417
Firm Capacity MwW 100.0 200.0 297.1 297.1 297.1 297.1 297.1
Annual Total Energy Production GWh 876 1,740 2,592 3,285 3,830 4,244 4,800
Annual Firm Energy Production GWh 876 1,740 2,568 2,568 2,568 2,568 2,568
Annual Incremental Total Energy Production GWh 864 853 692 546 413 556
Annual Plant Factor % 100 99 99 94 87 81 68
Station Survices use % 1.00
Annual Forced Outage % 0.50
Annual Scheduled Outage % 2.00
Effective Total Capacity MwW 96.50 193.00 289.50 386.00 482.50 579.00 772.00]
Effective Firm Capacity MwW 96.50 193.00 286.70 286.70 286.70 286.70 286.70
Effective Annual Total Energy GWh 845 1,679 2,502 3,170 3,696 4,095 4,632
Effective Annual Firm Energy GWh 845 1,679 2,478 2,478 2,478 2,478 2,478
Total Construction Cost 103US$ 386,635 619,491 848,478 1,113,403| 1,355,527 1,599,293| 2,130,475
Total Annual Cost 103US$ 46,365 74,258 101,683| 133,335 162,301| 191,439| 254,835
Unit Firm Energy Price Cent/kWh 5.48 4.42 4.10 4.92 571 6.54 8.12
Annual Surplus Benefit 103US$ 65,216| 147,479| 228,634| 277,146 311,319| 329,890, 330,468
Benefit Cost Ratio 241 2.99 3.24 293 2.70 2.49 2.08]

Note: Unit Firm Energy Price is combined price of hydropower firm energy price and thermal power energy price

—&— Annual Surplus Benefit

—o— Benefit Cost Ratio

—A— Energy Price

400,000 8.00
350,000 700
< =
4
=
300,000 600 &
@ / )
2] D
S 250,000 — 500 <
g % il :
qq_) (<5}
® 200,000 pas 400 =
3 )
= 3
3 150,000 ﬁ,\e\e 300 &
[ D
g 9\\Q S
< 100,000 200 £
/ %
m

50,000 1.00

0 0.00

0 100 200 300 400 500 600 700 800 900

Installed Capacity (MW)

Figure 5.6-1 Optimization Study on Development Scale of Ayago Hydropower Project
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FREtOFE R, B B IXBE R 300MW D54 4.1Cent/kWh & iR E 720 | f#i4s - B
(B/IC)HRIL < 300MW T 3.24 L & 7%, — )7, FMEEMELE(B-C) % 600MW F TlIBif
DIEENN B I8 THIINT 5 23 600MW LLREIZEE N L 72\, Ko T, B DOERMEEHROBE
1% 300MW., /K STEIR DA ZIRI A OBLE )5 13X 600MW ML S S 2 5,

Z ZC. Ayago /K]0 H TIIFAER 90% OBHE) & fRAET D PRAEH ) 300MW & KED SO
\CDOHRFEERRET “IREBIN NS, —RIZ, KEKEOMIEEE 2 L 2R ME T, “KE
INEBER K I OBE - Z O LORNENH DN KEKWETHD T 2D XD BT,
PR B2 S D “IREDIREBEENMELS . ENOBERBFEFHEIZ ITHAIAD 720,

1E> T, Ayago KITDBHFIZ 872 - TIL, If&BAFEHIE Z 600MW & 325723, M 2020 4F1X
BT F Tl 300MW % S BRI & L, 300MW LD BIFIZ DWW TIE, BLF OS5kt 5
T-HRFICBHR BT D 2 L A RET D,

1) AN OwEE EHEME L CHlE LR, RIERE2Y 300MW (M35

417m3/s LV B I TE D Z LA LIZSEA

2) =7 L omtHENE Ayago KO TIREINC LY =T OKIIFEEBEBHT O X

O ULMNABEE Ip o TG
3) EHIIC T o ZIZBWTR— A KSR EFT DR S 41, Ayago /K10 —IREE TSI KT
FEATOEEZD LIS H D & LTI-%GE

7ok, 2 TIERETEOE D b Bl B O FH 21T - 7203, BRI HIE O RITERG kR &
BEHEEAGRTHIZ 0D, BEAS~OREREELH 25, LEEB> T, W FISEHIIBWT
X BREASHEASOEEBIZOWTH HoMmE Lz ECRESEREEZIET IVNEND D,

5.7 &REt
571 IFEESEPOEME
Ayago K IBEET 0P =7 FOMIEHRFE21To72, FTEBEEYOMEIIRDO EBY TH D,

HE oo ary 7 J—FEAN S 15m, EZHR 250 m

17 S 7Bk 6 2

EKEE B ARV a7 J— MBI AEE6A, NE84Am, IR 113 m/iA
IRERE B e I 6 AR—12 A, WEE8.4~3.8m, MER 85m/AK

FBEOKBE oo A BE 12 mxE S 10-18 mx & S 34m X6

TR <o ary U — MBI AE6 AR, NEE84m, MER 7,400-7890 m
1315 F #F M 23mxE S 40m xS 150 m X2 A

TREE e MBI T T AKEHL

............................................. 51.2 MW/unit x 6 units, 250 r/min(Unit 1-6)

51.1 MW/unit x 6 units, 250 r/min(Unit 7-12)

SRERKINSH - BFRIEKRIAST
-56 -



DAVSIEKNBRREYRS-TSVEEXETOYT D

ZE N
FEBEE oo 55.6 MVA /unit x 6 units(Unit 1-6),

55.4 MVA/ unit X 6 units(unit7-12)

TR o, EAR

............................................. 13.2kV/400KV, %5H  111.2MVA 6 units(Unit 1-6)
13.2kV/400KV, 7Z5E:  110.8MVA 6 units(Unit 7-12)

e BH PR 2

BN (T A HEH B E)
r—7)L k)L

............. SEHU R Ll AR 8.0m

572 AyagokKARETAT Y FOBER

Ayago K1 E 7 v =7 M OBEX %L NIRRT,
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Figure 5.7.2-1 Outline of Ayago Hydropower Project
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573 RERE
(1) EEHRL—F

FBA PART J’ﬁ‘fnéﬂ xZ 75)%%”%‘[5 Kampala YRR Kawanda 25 &7 £ © iﬁaéhé

A Al Ayago /K )T BERATHTRICAE 9 AT Ayago K S FEEHTH & Karuma /K & EAT
OFIMFTE TOXMIZ/R Y, BRI 8kmTH D,

EEHL— L LTEFTANVIFEREO LEMT 78 ZERICHBY, —#oa— My
MU, BFEEREE oD — R ET D,

LUF TR D& BB — R &R,

Figure 5.7.3-1 Transmission Line Rout Map of Ayago Project

72k, AlEl0 Ayago K SIS EATHIRCAE O EEARER X Ayago K )3 EERTA 5 Karuma
KB OBRMFTE TCORMTH DN, W77V DL OEZ R LR HXNE
Figure 5.7.3-2 [Z7:9,

R D L F Y Ayago FEEFTIC TIHEIN/-E/IL, Karuma ZEFT, Kafu ZEDT.
Kawanda Z= & Pt 1 (2 C B Al Kampala [IZfiEG S5,

—Ji. T 7V Al (RS =7) 2oL, Ayago FEEHT. Karuma JEEHT. Kafu

Z5EE AT, Bujagali 8 & HT, Tororo Z TR T = 7\ ZHEfe. 38 &L OY Ayago 28 & AT, Karuma

AT, Lira 22801, Opuyo Z28E . Tororo Z2EATRHIC T =VITHER SN D 21— k
NEZ LD,
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Figure 5.7.3-2 Transmission Line Network of East Africa

(2) ZEBEHRORBIAEK
AEIOEEMRNV— N THDFA NVEE TN e L CaARR L < mi@l Ed Bz
RNEDE LN FEIZOWTCIIARESND 7 4 —VE U T 4 HEIZB W T, #ie,
REIRREER L IR 2 B 72208 O OB BRI DN EEN D,
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600MW DHEERRIZET 2 THYMIZ, ¥iE L HFE2E5O 546 »H (66 » H) & RMEL -7,
KTV =z O VT 4 FINRRAZ, FEHT 78X MRV —3EBFHEE —=2> 27 U — b
—REME —REEO THEThH D, Y=l FOTHEITEREZLTIIRT,

W, L8 TRITFFRE OB i 0 W ONC O Y, B BB RS & BERICBR LT
52 Lnb, ABROMEOKREHE AT, BRHTLZENLETH .
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582 IE&
TR IT 2010 FRFAIC BV T USSIZ TR L7z, BHIC S 72 o CORMESM & FitliRd,

(1) WEZE AL, ENLARNIC S X BERERIT RV, ARSI OREER FOBEAEE L
T5MUS$# G E L7,

() BEEXIREIL, EARIA MO 5% EF ELT,

() tAL=FHOHfmIL, BERRO Kiira &, FHEIF O Karuma FEFT, TEEE S =7 0
Sondu Miriu FEFEFTIE NI O K N R EFORK AT ZZEIC LT, WA T A R
FIEIZ X0 . 2010 AERRE R T OBl &2 HE LT,

(4) RIIHsIE 4 L OVFE AU Akl 0 T 213, 2010 =R IF S O [EEE TS50 2 % L
THRMH L.,

(5) PEEMIL, KHE S Karuma OBIFTE CoE M 25 L LT,

(6) iy - EERE I E S (WEH L, RSN, DARTHE, KUBMEMN, Exms
i, RERIEOGE) D 15% & E E LT,

(7) TlE%iL, BARBLEMRENONOIDIC, EEE (i LF, RESEKE, TAT
H KIS IRRR T | %%&Wmﬁ)®m%%ﬁtbto

(8) THEIZIT, Wi LFICL2BEHB LOHEZ TEFHORFIXE TN TR,

(9) TEHEHNE THEHIIT, (MIMIBERLR K O A BB X ORI %4 2 fi A B R4S
GENTVAR,

::’ﬁﬁ%otfmym&F®%%iﬁ%fmyx7h@%%%%ﬁfﬂym&k%i
i 2B ME G LR U TR, TuY ey FOFEEREA A ) N EHIT
fﬁ&%ok7uyiﬁ%®%m®m o BRI X BB R KO ¢@ﬂ%%% L 78
imiﬁ%@w Z DMy FENTRERBIAR L OGEAEE DIMNE D O BRI, B
AT DA TR AR ENNE L e D,

ek, TEHII TR CNCHEMOME, U & BRBICERL T D2 D, A%
E%%%ﬁb\%@%%L%Owkﬁﬂmﬁ%ﬁokif\ﬁ@ﬁ?é:kﬁﬁgf%éo

583 FAYIY FOBRIEE

EELCERE L7 H B 312 600MW OMEFE A% 2 H 2. Table 5.8.3-1 (27”7,
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Table 5.8.3-1 Approximate Project Construction Cost
ltem Cost (x10°US$) Note
1. Preparation and Land acquision 36,030
(1) Access road 13,500 100x10°US$/kmx 135 km
(2) Compensation & Resettiment 5,000
(3) Camp & Facilities 17,530 (3. Civil work)x 2%
2. Environmental mitigation cost 43,825 (3. Civil work)x 5%
3. Civil work 876,494
(1) Weir 28,613
(2) Intake 19,531
(3) Headrace 21,053
(4) Penstock 5,060
(5) Access tunnel 13,018
(6) Powerhouse 78,520
(7) Draft Pond 23,712
(8) Tailrace tunnel 601,861
(9) Outlet 5,444
(10) Miscellaneous 79,681
4. Hydraulic euipment 38,886
5. Electro-mechanical equipment 255,200 Installed Capacity 610 MW
6. Transmission line 29,000 Ayago-Karuma 58 km
Direct cost 1,279,434
7. Administration and Engineering service 191,915 Direct cost x 15%
8. Contingency 127,943 Direct cost x 10%
Total cost 1,599,293
584 EBEREICETSIIER

K7avxr7 NORRBIZY > TIE,

TREOMMIEDOE TERFICHET L Z &0, Ba

FEDE S AHTH 5, Table 5.5.5-1 |7, 100MW 4512 BRI % U= 85 08 THE 25~

B, FE1LHO 100MW IZOWTIE, 727 BREK - hrpb, B RNCEERS @A
iz a&iel=b, FH2HLBEOEBE LD EL< RoTWV5,
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Table 5.8.4-1 Project Construction Cost
(x 1,000US$)
Item 100 MW | 200 MW | 300 MW | 400 MW | 500 MW | 600 MW
1. Preparation and Land acquision 23,046 25,391 27,736 31,121 33,579 36,030
(1) Access road 13,500 13,500 13,500 13,500 13,500 13,500
(2) Compensation & Resettiment 5,000 5,000 5,000 5,000 5,000 5,000
(3) Camp & Facilities 4,546 6,891 9,236 12,621 15,079 17,530
2. Environmental mitigation cost 11,365 17,227 23,091 31,553 37,697 43,825
3. Civil work 227,306 344,549 461,814 631,069 753,932 876,494
4. Hydraulic euipment 15,747 18,383 21,018 33,615 36,251 38,886
5. Electro-mechanical equipment 42,533 85,067 127,600 170,133 212,667 255,200
6. Transmission line 29,000 29,000 29,000 29,000 29,000 29,000
Direct cost 348,998 519,616 690,258 926,491 1,103,125 1,279,434
7. Administration and Engineering servi 52,350 77,942 103,539 138,974 165,469 191,915
8. Contingency 34,900 51,962 69,026 92,649 110,313 127,943
Total cost 436,247 649,520 862,823 1,158,114| 1,378,907 1,599,293
Difference 213,273 213,303 295,291 220,792 220,386
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F6E REARER

6.1 BRMRET7ZERIAVE

APAETIZ. (1) KDBABMNEER O wTetEmGEr, (2) KIBAFEGEM A ORET, (3) BI%
HEHATO I ODLA T U MERL, O3 OOBFHIK L, TR ENERISERBE T £ A A > k
EHEM L, (1) & ) TERFEEZEIC, Q) XM BIFHA Z Iz, Bl BaFm, 5
e, 2 E D ORETH ATV, RBROERFNZ1To7, 25 OFAERE & TRk
HITSEA LAR—RMzE Y £ &7z, SEA L7R— b X Appendix D (Z#RfT L7,

7ok, ARBAFIHA CIX IICA BREASEE (201044 A 1 HAHS) Z@EA L TW5,

6.2 I RE

KX COKBEDORREIZL 5T, IUCN L'y KU 2 NMEFFETH LI 3DI1E0, 7 rakd
ANVINRKRE I BEZT L RERS D, S HITHFHANET 2 Z LIk v, WEHEAED
KAF LT D ERE S IS B EZZ T D REM R S D, T DT, BUkEE EOREDT
DN ESBEEICHRT L T BERD D, HIHERFREOMRTHL, 4% TO X 5 2 FIE
THRETL TN ZERZEFE LV, FIS OEFET (1) M5 (8) THEML, H— R THFHH P
2 (9) b (15) AEHid 5,

Figure 6.2-1 Sample procedure on determine environmental flow
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6.3 I(ERABERTF—IHRILT—1E

AMETIE, 3 EDAT =2 AVF — A FHE SN T D, 118 B ITHFEBEORI & X
TV 1 E AT =V 2 ORBEFEFHHOMA A OB, 2EIHIZAT — 2 ETORFHFHRE 2
T—V 3OREHEOKRR, 3EHIFAT =Y 3ORGHERE~ A X =TT ORI EE &
7% B LRIAT =7 A0 2 — i35 L KBIHERA RN, 55 2 AT — 7 v 2 — ek i35
1 WEIHIFRA R BRAME L 7=, 55 3 [l 27— 7 AL X — Wik 355 3 IR A R D 2011 42 1 H 1T
BIfE L=, B3 RAT— 7 R A —EHETOERIA L MNILTOLEY ThoH,

o BZIEMENWTOFEEME S TZRAFER T, KON —FE VI 72 > 72 O X BRI
Wy L2l KIFARBICIEIT A —2aOaxA My nEBETHLHZ L x
ST RS RN, ->FET 5,

o ZEVESHTORR., YKL E BT EWVFHEIZ R S 2o oDy, > 2T
RIS HESHOREERIISH T THETH D, LR— hoOjEZzGRT &
HRBIESCHASREAZOEZ D7 74T IV TICESHTHIT SN/ RTH
HZEDDND

o HREKAUEBRIE T B A X M EZAIHIBEEN O AN TV DO AFHETIT. REOHH DD
RITIZ OV T IS REF STV 5,

o LD XIRBRIGIZHEASWTHERETHNITOILIZD ) National Development Plan
DORERFIZIX, ENVIRFRELZEE LS ELHOTHY | ZOHiT i&w(&
BFREICESWTENZH/GET 20 TIERY) EAE L, ZOo#EI L%
FFHIE NDP DF 2 HIZHEAS N TN D TR, H@ﬁﬂﬁﬁmﬁwk
DICKETHDHE NI B HIZESIFETZX, T IVA VIR TS,

o ZLOWENFRFITET L TWDR, YW FBHFE LTUTED XK S 2RERIETZ
NHEFEBLES ELTNDO0, ZHLDOHFEL TN TEBT L2ERITHEL
TNWLDM, =lzb BN LS, BUNPFIHZFF>Z L HEPEHEETH D |
FEDEDIZERNAF—T 7 REPPPRH LD TIER V0D, £, RF—IC
BENTLHTEDICOLELHETHZENEETH D,

o KIEBILBWTUIKDOMEN RO BERERTH LN, Z OFMAE TIHSIRIEA
IZHOWTHEELTWDD, —FHEREARD D722, KIFOHFFFE NI
AEBLIEIERAKLT X EHEDO T LT,

o ENLK DVWOKENRFEDTZOITEDILD TERDD), KENHDT HZ & THR
BB WOh, SEHT2KEITFHEFTORE SITH K573, EIA OFER
Lo TEDP-TL b,

e fEmAHTETCOT o AOBEBMAETML TV D, I E D ETORMONE %
BEABHZ ENTETZ,

o 7 OIS A RS L, Karuma & Ayago ITZHHEENS TS E D D TIZAR WD, oo
LB L0, =FEB L, AR T S THREE RN 55, L, =
DOFETIIRBBK N ZRERE L TWD 7D, MICEHHA R VORBRTH D,
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o KIEIEMHASET APRICEE AR A M ETRTHAA—=L TIN5,

s ZO7BTVxZ MILoTRBIEEDOXRERHERITWVARWVDN, & LELLEIE
EOXHIEEBEEZ T LD, > AX—7 T VERE TSI W TERD
EDO XD B LT D0 E T Lz, Ayago HiAUIZIRS & ESLARNOBF
2R > TRBIEROSR & 72 D ERITWV R,

o APEITHUS(FEROE Y 3 VEERT AT DB ENE LR L TWD,

e Z<DTOREIAIZOWVWT IR RBEBEZLN TR, X7 47— 3 UHEEKT
HD, MEMDIZED X I T 4 F—va v EZROVKS O, »HEIZGEE T
TAT = arDIEODEREWRT D TETHD, E=F Y U TF—LRH0
TR TIT 4 F—v a3 VIZOWTHRTT 5,

o SR - BB AR A #ﬂiﬁt%%%b%hé@fﬁ@ww =R 5 fhfE
N DB E D AT 572121, EIA CHEMRESMLE TH D,

6.4  TifiE - ABE~OERE & ERFA)IIEE

Victoria () A VOKJETH 5 Victoria HELICIX, =7, ¥ oPF=T7 NI & T
VoY, aryaAMiEL, FFANLDO EFRIIZ=F AT E ) N THANET D, £ A
WINTFRICIFEA—F L b P BB T 5,

FANNFRIEA =27 F 7 (NBI) 1%, 1999 FIZFX L S L7z — e 72 MUl C b 2, Itk
DIOBE (FTrry, avd, VSN, FFET . AT NI A= ZWF
=T, UAUE) BINE L, FA VTR O K FERE A D T D, NBl OFGERIZT A
YHEDIT T RN S, RS T AR L L ZEM - ZEME A2 T\, NBI
DEY 3 L, FRHIRASRBEBFE O T, G OKEIRTH 2 F A V)i & 2 F)
L. KE MEREHDHZ L TH D,

LY a v EAFETICBT 0. NBHI TRDO X 572 2 o071 7T A & Pk 2 8E0E &
GIoHRSHTEN Y 0 7T ARRE L, FEimL T\ D

@O H£HFe a7 s 7 L (Shared Vision Program)
* Nile Trans-boundary Environment Action Project (NTEAP)
* Nile Basin Regional Trade (RPT)
» Efficient Water Use for Agricultural Production (EWUAP)
*  Water Resources Planning and Management (WRPM)
* Confidence Building and Stakeholder Involvement (CBSI)
* Applied Training Project(ATP)
* Socio-Economic Development and Benefit-Sharing (SDBS)
@ Mlise7T 7 v a > 7 v 2 Z L Subsidiary Action Programs

* Eastern Nile Subsidiary Action Program (ENSAP)
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* Nile Equatorial Lakes Subsidiary Action Program (NELSAP)
H7 07T LOFE LR E EFEIINBI DR — L=V THRTE 2,
((http://www.nilebasin.org/)
@ T A Vel 1R 2

FAV)IRSEIENX, NBI O JJRH] 2 #3272 0 OIERI I IR 233 L L, B
2 L Dt & R a il Ul R ekt 2 O T, 2010 4R 5 AIZIZ=F AT, 7=
T UHHE NI UE BT R A DD DO BUK BN 72 8 O 1 TR 7 1
ENWCELE LIz, LOLRRS, TV T M EA—F U NEBO 2% T, =
7 NEUFIE. BEOBUKEID Y TICEEBEL 52 5 L0 REICiT—EA Ligne TR L
TWb, ), s DEIZ, RO 1929 FFI2 Y7 b & A XY A THEIEN -1 E
LT ATOTANWIINEZEBRD X S 2R T n Y =7 N THEAT 72D Z=7 |k
MOFFAIZERITIIER LN ST EE R LTV D, H LWRENZ 1 &£ CTIX, NBI
DOHEFRIFTEAB 72T A W)k ZE B2 (Nile River Basin Commission) (ZZ&GES D 2 &1
2%,

ZO XD ICEHB)IFEZ BT 2720103, 2O OWIIE~D A & DK IIBFI B
THERENR L, BfREESLI ZENEETHD, TRETHLIA—F VT MI,
FiETH D U T ZOARFIM, FHIHEERI IS L TRURICRSE R T 2 8RB b
be FDIDAEBROKIIFABERIIHT-> I, AT —7 RNV —iRIHBEFT 5. Web
R=U THERAMEZ TS, EECTHERZBEMT DR E, ARERIR Y O M4 #Y) 72 REIC
NTHZENMETH D,

BUED o 5 TRt o Bujagali &4 A% T 1Y =7 N TIE, EIA OBRETY H 2 441
BADD TIRERCELEONEE ~Em CHFEOME (MK, 791 | ) 2350
TOT D TRERL] LV EEEZERCZTR-> TV D, AT 328, 4%
DKRNFABEETELLEND,
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7.1 EEAR
BEPFIZIIRELS DT T, U XEHFTHE (Energy Fund)., ZEM - —EMBAZE., B
MRED IFIENH D, TERIZIKAKIEEHBEDIZDDE 2 5 HEEFFHEIOH %2 RT,
Table 7.1-1 Financial Plan

Unit: US$ in millions

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Total |
Karuma
Fund requirement 60 580 570] 250 240| 1 70=|
Funding 60 580 570) 250 240] 1,700]
Energy Fund (70% as Equity) 42 406 399 175 168 1,190
National Social Security Fund
(15% as Equity) 9 87 85.5 375 36 255
Borrowings from private bunks (15% 9 87 85.5| 37.5 36 255
Isimba
Fund requirement 10 110) 70] 90 60| 50 390
Funding 10 110 70 90 0 50 390)
Private investimant & lending (95%) 9.5 104.5 66.5 85.5| 57 475 370.5|
Government's equity participation
for PPP (5% 0.5 5.5] 35 45 3 25 19.5
Ayago
Fund requirement 44 87 131 131 108 149 14 4 863
Funding 44 87 131 131 10: 149 14 4] 863]
Energy Fund (50%) 2 435 65.5 65.5 54 74.5 74. 2 431.5
Donor’s aid (50%) 22 435 65.5 653' 54 74.5 74.5 2 431,5
Total Funding 60 590 680 320 330 104 137] 131 131] 108] 149 149 64 2,953
Energy Fund 42 406 399 175 168| 22 435 65.5 65.5] 54 74.5 74.5 32 1,622
Government's equity participation 05 55 35 45 3 25 19.5
for PPP
National Social Security Fund 9 87 85.5 37.5] 36 25—5|
Donor’s aid -I 22 435 65.5 65.5 54 74.5 74.5 32 432|
Private investimant & lending 9.5 104.5] 66.5 85.5 57 4754 370.5
Borrowings from private bunks 9 87 85.5 315 R' 255

INHDOEREZ EDOLIITHMAEDLELINCEY | FEFMGTANRESNDLZ L LD,

A & LTI, IPP/PPP [XIEH R 23237020 | F IS BHDO MR DA HEE TH D72
T AFEITIBN T Y= FLTOALFEEDOETHEMT 52 LNEE LV EER D,

Fo, Trv=r FOERGTAIIHOWTIE, AR E LTE, FIDIC (BEmZRK ) (12
%o<MI£@%k:/%w5/kﬁﬁ%%%ﬁé*kkb\:nmiwzyﬁw&yhﬁﬁ
Eh/MET DL, B EOY A7 1200 TR, BBREELa Ly FORAICK
TR BT 22 2 e D & | A —F — Ml & il TEEF RO 1Tt LM e U A7 Bils) %T
ETHZENEELVWEE XD,

ZOFARIE, 2 T —EGFEITH EPC FRE LT, & LE TIZEDOREN
DS, FERIRREHC el 2 T €. KV REORWVEREHE THE ABOIERZ1T0,
FIZEARTHFIZOWTITHEMEANC X D HRERE I RE®WD Z LIk JSHLEED Y 27
X o~—0 7 v T EEOTZENAREE 72 D,

7.2 EHETIE

AR 25 —TZ AMERLBEO 2RO E L FIZRT, 728, i TREIX Figure 7.2-1 D%
PHERIZE Y ODA ZIEH L72BOR M EZET NV a A > FSIV RIS b 2T 5,
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(1) Feasibility Study

1) Basic Investigation
2) Site Investigation (Geological Survey, Topographical Survey, River Survey)

3) Environmental Investigation (EIA)

4) Basic Design (Design Drawing)

v

(2) EIA Procedure

1) EIAReport
2) Related Ministry and Agency and Public inspection
3) Review

4) Approval Procedure

\ 4 A4
(3) Detailed Design and preparation of Bidding (4) Negotiation and Loan Agreement

1) Selection of Consultant 1) Donor Meeting

2) Work Adit and Insitu Test 2) Exchange of Note
3) Detailed Design 3) Loan Agreement
4) Preparation of Bidding Document

v v

(4) Construction

1) Bidding, Evaluation and Approval
2) Contract
3) Preparatory Work

4) Main Construction

Figure 7.2-1 Flow of Implementation Plan after this Study
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(1) Feasibility Study

VAR =TT VREH., Ayago HEIZEHL LT T 4=V T 4 AXT 4 BFEfET D,
ZI T, TV FSICRBWTEM Lo BiEE (MERHE, HPHE) ORBEZ LY &ED
LIl EHE, IR, -V v 7R, ANRBREOBIREL £+ 5, £
7o, BREGHA S 7L FIS THEME L 72 HIEHIERE AT (SEA) O L~-UL % @b 7o BB
AN (BEIA) 2L, M ELERT D, £o, ThoOfER R A F 2 TR
AptaE L, LoEEomWTeY s NERERET S,

IO OFEMEZRICET HHM & LT15 » HZx RiATe,
(2 REREMmFFRX

AR o FIS T M L 7 &R R4 L NODA 2l 59 2 B O BREEAL XBLE T A R T A

(ZHSE . MEMD IZB W TRBE BN E 2 BT 2, £O%, BRSEBLIOATY »
R AATV, BREOBERZEE A TGHEED L B2 —B L OMEIERE L 21T -7 LT,
BUNFN OB 2155,

INHDOFREIL, FIS THEMT S EIA & —HEOEETH Y . BREEREIMICE T 51
e LTIERERT2l » HERIAAL TV D,
(3) FEMIERE B L ALK ELE R

AR HE A S K OSRGET DR L 72 DHE SR 2 3RET D 72012, HU FIEEFT~D
BRI ARA] U BB 2 i 5, ZH O OFAR R 2B F 2 TREMEREH 2 FhE L .
BOETALHELERT D,

INHICETAELII V=T Y S — R — L A HET AL TX AN, I
T TREEM OIS, MEMD OB &SI C RS THEBICERKTLZ L& L, ATHE
HIMIX 20 » H & RiAte,

(4) SHEEITHER L URERK

R — & OFEE ik 2 # T, Exchange of Note & Loan Agreement Z fififiid4 %, Wik
IR FHZ B W TREE SN LA CE R T L. FrEHIRIZ 10 » A & RiALe,

(5) =%

AETHFEF LIRS, AMLFREIZS 7 A, AFLFHmIZ 3 7~ H. ARBFHE 122 7 A
% GaAte, THAERCHEHSISEOME THIT, TREMOBLS) 5 MEMD O B &4
IOVARBRTEETETICETSIETEBLZENEE LY, BRMMEIEHETFELED,
66 » H Z HiAte,

FRRONFIZESE v A —T T UK THOAREKRTHEE L E TO EENRA U a—
)V % Figure 7.2-2 |27~
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8.1

8E RELIE=E

Ayago Kz HEMES 512872 > TOME L 2R, W FIS Efifr D L/ EHEHELITIC
Yy

RIEHRERE

(1) JICARBEHSEETA N7 A v & OBEA MR

JICA OFEZEIT, JICA BREHESRET A KT 4 L OBEMZE > T MLERDH D,

Ayago YA NIV T FEIFHPES CTHRRED T OIRHICHRE Lo k(T AZi&E L, IUCN

Ly RU A MBIRFERBUCEIR L 72> TV DB AN BIRET RE AW~ B L BT
SRV, 7272 L, Ayago FFECHRIFT 5 ENLABE N OmEIL, HAREZ D TE 0.6 S
Fr (BAEmFED 0.016%) Th Y, HHZITE B Em LS OFEFEHIES< 2 &
bRV, HI BN EM AR B E SRS | BOERIH IZE A EMNERREERIRL T D
723, HEEHIRO A MIBLICE R R EEE RIET LIS VIR, £, BEOK
IMEDIZDD I T 4 = a VIEG TR ARAOEYE BBRERG R, EHOR
EARERBG L D7D OTEEN SR, ARNOEYE =4 ) o JIEE KRR L SE SN
BHSERFEELA Ty FO—BRE LTEMT S 2 LI28 0 KARENOREDHIECHE
DIEHELK D Z L b AHETH D, FS BEHETIE, AIRERIRY B KIRD X 7 ¢ /= 3 v & F
VoD, HARTA L EDEENEEHEL TV ZENEETH D,

(2) Ayago A R TOIT 4 —va VRO G Rk

FSEEPE CRGII REIT 4 —a v o FaEE LI TIZRT, 2B, LFICRTIT7 4
F—ad, HBLETHLEBO-HMEEMIEL2LOTHY, ADKEL 100%HE T
D HLOTIEHARN,

1) B OKRME

FS B Ci, tiEGBomEzik/MbsE5G5m T, LBEHOLVA T U e ~&
TH D,

Pre-FS DEEETH 3 LA T U MIEIZHTZY , TELIEITREICEL G2 WE O 72
TG OLFT ERE Uiz, YONTENARSMC LS 2R ET 5 2 & bRE LS, LR
DOHEWIZ 100 TEHD 10 N M T v 7 BRMBEIZRDZ P LTE, ZhbD T v
S FTIE 40km LA EENIARNZ BT 5 & BEE . BB BENELOBEYICE 2 5
BHRREWE, M7 v 7285 B ERFHHEGHENT 522 L2425, S BICENLAR
ATIERFIZE 2 258G - B -HEOREL BTV, ZHAZE L, ARNIC T
WG AT 12039 DARNOEM~DEEL DI NOTIE WLl L, 320147
U METARNIC LS 232005 2 & & Ui, TGO EREIZH > T, Bl
BRERZMBKE L, TE DT IIO/N SRR EBRATRE LT,

FS BTl KV BREICHEDO DLW EEGOMBEOFHMRET 295 ZENFEE LU,
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2) BREEADEEDODIRNT 7t ZERK DL — FEE

FS BXPECIx, FRRR~DEB L /ML T2 H AT, 778 ABEKDO/NL— MNEEZITH
RETH D,

Pre-FS OEFRRT 7 & A— Mgt ORs, %@«&HWLL%%@%O&%@ww%b
EERE L2, EAROBITRBEERKIC T A 7-011E, U1V &R E LD B B
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ORENEL , 10 Y EEOR D7 WBEFER OJLEL— N & IRE L,

72721 Pre-FS TREINLT 7 AEKIL, BULEK L L TORASLHED 2D D
FEROFIH, BoBHL— G T 2R D 5, D7 FS B TIL, BLkE
HEOFFRR AR BT 5 S ERH OB HIEK 22 E b B BICANT BT b BRERE
BV — N EFRRFTH 2 ENREE LY,

3) m— N¥LAHE

FS BEfEClE, v — R¥ AV ZhvMET 5 X9 7 lakdt - A I Z1T 5 LERH D,
77?2L%1%%®$§%W%L B9 5720, THEHEmOBITIZE Y 72— RF/LAR%
AT HAREMERE, £z, YU EOEBENEKIZ SN DL LD, TDTD FS B
BECIX, B LABE T 5AEMOBEIL— N ARERE, BEIFH-REEREEBE L
BT, m— REXAREMEORNTY T FHi-REEEZRE L, MREAB LD VY
F LW, FRCREMERO S WGFTRRRE SN2 5EA1E. AW H O ED ORGHe, 8
FENA~OHEAZ [LET 5B O, 0 — RS L2 /MESE 5700 THEPOIERKME
EEGE, B R T A NR—~DEES 2T L L SESERMIRERNT S Z L NYE
EFhd,

4) AL D f /MBS D fi A i

K156 FE R i X DL TE 2 FHE§ 2 BRIE, A mE A R/ MET 25T, LA T U Mk
AT DMER D D, FrIZ% < DEMPMRAET DR O ZE mfE I/ IMbT 2 2 E PR E
LW, K IJFEFT O E MR OTE ARG, BUKHE, BUK O, BKE, FEAT. BUKE,
=T H T ﬁF“ EWELALER., TSR ENH 08, BEHAEK., L5, 8 B
KA, KA, EERUSMNIIT E A EHUTiERR & 72 D 7o, HIERRA O TEA R 72 S8 1R
5 TVD *ji XI\/?’V K, 779y x—7I7 b RNoyF¥y—77 8 THE
B 72 & — B e fi s 134 Tl EEBICERE T 5720, 2R HIT & 5 — eyt ek 28 1308k
T o, ZDID \;ma®&ﬁﬁﬁﬂwm&@ét@®ﬁiﬁm RO R T & AR
HICRRORENLEND,

5) HERFITE DOMECR
KA T A BBREL & 0 WS DB /MU D 720 UK IX R O i LR 3
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