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BE6E KAMFAR<TRI—TS5V
6.1 KX-%5&

6.1.1 HE

Victoria iz & e w 7 > X EOWERIL 8 DI 0 5, 8 DDOWtkiL 4T A /VIFRIZ BT
%o UH U FEOFEEK % Figure 6.1.1-1 127~ 77,

(Source: Wet Land Department)
Figure 6.1.1-1 Watershed Boundary in the Uganda

Figure 6.1.1-1 {2739 & 9 (T Victoria ity 7 7 o ZENIZ 5 2 A2 —3% K& < . Kyoga
s & Victoria A VJINFRIEAME< o 24D 3 D ORI IAR T & RF LIk & 720 . 3 DD
BEREIT D o X RPRIRE A OK) 62%% 5 D,

T A ENCIES K OB GFIE L, WORERILX Y Vo X EOHED 15%% 5D, KEE
D= 66 km2 S35 ® | o A EO R Ot % Table 6.1.1-1 127577,

) World Water Assessment Program, “Case Study: Uganda, National Water Development Report: Uganda,” 2006
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Table 6.1.1-1 Major Lakes in Uganda

Total Area Areain Mean Elevation Maximum
Lakes 2 Uganda
(km?) 2 above Sea level (m) | Depth (m)
(km?)
Victoria 68,457 28,665 1,134 82
Albert 5,335 2,913 621 51
Edward 2,203 645 913 117
Kyoga and Kwania 2,047 2,047 1,033 7
Bisina (Salisbury) 308 308 1,047 -
George 246 246 914 3

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

2 ® Victoria il 2 /KR & 42 F A /L)1 % Victoria 7 A /L E MR, 74 A EOFEE I &
WONEZ T RIZRT,

_ake Kwania
Lake Bisina

Lake aAlbert
Lake Kyoga

_ake George

Lake Edward

_akeviVictoria

(Source: Wet Land Department)
Figure 6.1.1-2 Major Rivers and Lakes in Uganda
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Lake Victoria Namasagali GS
1,200m* / Lake Kyoga Masindi GS
Swanp / Karuma Hydro
mp
1,100 < | | ‘[_I S Oriang Hydro
mp = ~
1,000 f Ayago Hydro
. \ Lake Kuwania
900™Mf Isimba Hydro Murchison Hydro
800™ML Kalagala Hydro Paraa GS
. . ) Lake Albert
Bujagali Hydro Vi /
700™M- / Border with Sudan
m Nalubaale & Kiira Hydro Power L1 9 | | |7
600 L | w—
Owen Falls Dam
500m, L L L L L L L
0 100 km 200 km 300 km 400 km 500 km 600 km

Figure 6.1.1-3 Profile of Major Rivers, Lakes and Hydro Site in Uganda

6.1.2 KX --KET—2DIE

FAEMITIEEOSCE - HEE, A—x T 3 — L XX NEEREIEE, KR E DWRM 225K
SCERME A Uiz, SRAER AU L7-FIH TREZRAKSCERNILA T LB L5,

—  Owen Falls Dam Operation Records

—  Hydrological data provided by DWRM and UMD

—  Kennedy & Donkin Power Limited, "Hydropower Development Master Plan", November
1997

—  Electricity de France, “Optimization Study, Hydrology of the Nile River”, June, 1999

— Acres International Ltd., “Proposed extension to Owen Falls Generating Station: Feasibility
study report”, 1990

—  Project reports (Bujagali, Karuma, Ayago, etc.) and articles.

KFH4L Tl Uganda Meteorological Department & Directorate of Water Development 7> & 87 @
BUHKSCERZINE LTZ, 2R HICHOW T TISRR S,

(1) Uganda Meteorological Department (UMD)
U A EOREBRNIT UMD BNEEEL T\ 5, ARIFERSTIE UMD 3o v #E 4
RTHI 400 DR CRVEBLIZ1T > T\ 5, U 4 o X ENO R EBLIIFTALIE % Figure 6.1.2-1
IR T,
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(Source: UMD)
Figure 6.1.2-1 Rainfall Gauging Station Operated by UMD

AT UMD 22BBIRIFTD U A~ 2 L, BUIEIE & B ESFE 23R L TUTO
BT OMET — 2 ZINE LT,

Table 6.1.2-1 List of the Meteorological Data Collected from UMD

STATION_ID STN_NAME DISTRICT |ELEVATION Latitude Longitutde
88320010| Masindi Port K.U.R. Masindi 1,005.0 1.7000 N 32.0833 E
88330060| SOROTI METEOROLOGICAL Soroti 1,132.0 1.7167 N 33.6167 E
87320380| Koich Laminato G. Farm Gulu 1,093.3 2.5833 N 32.0167 E
88320020| Nakasongola (T.H.U) Nakasongola 1,005.0 1.3167 N 32.4667 E
89320750| Entebbe Water Dev.Dept. Mpigi 1,128.0 0.0500 N 32.4667 E
88320030| Kachung Port (K.U.R) Apac 1,014.0 1.9000 N 32.9667 E
88330040| Serere Agric. Station Soroti 1,080.0 1.5167 N 33.4500 E
87320040| Atura Port K.U.R. Lira 990.0 2.1167 N 32.3333 E
87330010| Alebtong rainfall st. Lira 1,200.0 2.2667 N 33.2333 E
88310030] MASINDI MET STATION Masindi 1,147.0 1.6833 N 31.7167 E
87320000] GULU MET. STATION Gulu 1,105.0 2.7833 N 32.2833 E
87320240] Opit Forest Station Gulu 1,102.2 2.6167 N 32.4833 E
88320300| Apac Agricultural Stat. Apac 1,020.0 1.9833 N 32.5333 E
86300100 ARUA MET. STATION Arua 1,280.0 3.0500 N 30.9167 E
86340020| Kotido Kotido 1,260.0 3.0167 N 34.1000 E
89300630| KASESE MET. STATION Kasese 691.0 0.1833 N 30.1000 E
89310330 Mubende Hydromet Mubende 1,290.0 0.5833 N 31.3667 E
89321230| Kampala Met.Station Kampala 1,122.0 0.3167 N 32.6167 E
89330430| JINJA MET. STATION Jinja 1,175.0 0.4500 N 33.1833 E
89340190 TORORO MET.STATION Tororo 1,170.0 0.6833 N 34.1667 E
90300030 MBARARA MET.STATION Mbarara 1,420.0 -0.6000 S 30.6833 E
90300320| BUSHENYI AGROMET STATION |Bushenyi 1,590.0 -0.5667 S 30.1667 E
91290000| KABALE MET. STATION Kabale 1,869.0 -1.2500 S 29.9833 E

N E

34.6167

88340370| Namalu W.D.D. Moroto 1,290.0 1.8167
(Source: UMD)
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SZHE L2 BRI B 15 5 2 BHAIHLS O EE 2 Table 6.1.2-2 12777,

Table 6.1.2-2 Principal Hydrologic Index of Major Cities in Uganda

1D Station Data type Unit Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
89330430 Jinja Rainfall mm 670 735 139.4 1904 1481 649 659 89.0 1049 1345 166.7 90.6
89321230 Kampala Rainfall mm 684 630 1315 169.3 1175 69.2 63.1 957 108.4 138.0 148.7 915
89300630 Kasese Rainfall mm 279 378 839 130.1 1002 458 36.7 675 879 1055 1042 623
86300100 Arua Rainfall mm 175 36.6 90.7 1204 127.6 146.4 1545 2169 173.0 209.5 125.1 29.8
87320110 Lira Rainfall mm 350 257 76.8 176.1 164.8 1175 166.1 186.8 161.1 1939 152.0 58.0
89320750 Entebbe Rainfall mm 919 822 182.0 2533 2519 1172 718 79.2 774 1357 1721 1358
89340190 Tororo Rainfall mm 550 780 138.0 225.0 224.0 108.0 96.0 118.0 111.0 125.0 109.0 78.0
88330060 Soroti Rainfall mm 378 341 90.6 1679 171.1 105.8 130.2 163.1 136.1 158.4 1136 37.7
87320000 Gulu Rainfall mm 182 162 71.2 163.8 161.5 147.4 1704 216.0 147.8 197.7 108.1 37.2
88310030 Masindi Rainfall mm 303 325 109.7 157.0 1519 80.3 108.6 138.4 143.2 184.1 1304 60.8
87310090 Paraa Rainfall mm 156 37.8 100.1 1545 111.2 820 96.3 114.2 1509 166.3 127.1 431
88320300 Apach Rainfall mm 156 37.8 100.1 1545 111.2 820 96.3 114.2 1509 166.3 127.1 431
88320020 Nakasongola Rainfall mm 341 316 855 163.8 1256 64.1 782 981 1009 1345 1181 377
89330430 Jinja Average Temperature ~ C° 228 235 234 228 224 219 215 219 225 227 225 225
89321230 Kampala Average Temperature ~ C° 232 239 235 229 226 223 220 221 226 226 224 228
89300630 Kasese Average Temperature  C° 238 245 246 246 244 241 239 242 242 236 234 234
86300100 Arua Average Temperature ~ C° 239 250 249 238 232 225 218 218 224 225 226 230
87320110 Lira Average Temperature ~ C° 228 236 234 224 218 213 211 212 214 215 220 221
89320750 Entebbe Average Temperature  C° 229 234 233 227 224 221 218 220 224 226 223 227
89340190 Tororo Average Temperature ~ C° 232 236 236 230 225 220 217 218 222 226 224 228
88330060 Soroti Average Temperature ~ C° 253 262 260 250 242 238 233 235 244 243 243 249
87320000 Gulu Average Temperature  C° 250 26.2 260 247 240 236 230 23.0 238 238 239 246
88310030 Masindi Average Temperature ~ C° 218 217 213 206 203 203 200 198 200 202 205 223
88330060 Soroti Relative Humidity % 545 50.2 595 635 69.6 688 69.2 69.0 632 639 59.6 533
87320000 Gulu Relative Humidity % 444 386 508 648 66.7 66.2 687 710 652 659 613 501
88310030 Masindi Relative Humidity % 577 569 647 700 719 715 745 773 756 760 719 638
88330060 Soroti Wind Velocity km/h 120 133 115 100 78 85 94 91 104 88 109 108
87320000 Gulu Wind Velocity kmh 91 84 86 76 63 57 61 61 67 70 72 86
88310030 Masindi Wind Velocity kmh 77 81 75 74 70 59 60 58 61 63 66 72

(Source: UMD)

(2) Department of Water Resource Management (DWRM)

Tl
25

DWRM [ Ministry of Water and Environment (ZJ& 3~ 2 KFIFHIZB > 5 H &t - FH%E - A
B L CREINEZIT O TEHETH D, DWRM (X7 4 v X EWNDOEFKDKE, KAZED
B Z1T > T D, DWRM 2MRA T 2 8IFTZ IR,
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(Source: DWRM)
Figure 6.1.2-2 Hydrological Gauging Station Operated by DWRM

AFHA ClE Victoria F A WINZHE BT 572, FHEMIL Figure 6.1.2-2 OFRM TR LT
Victoria i#17> & Albert Wi A 0 E TOF A WJNFRIROfE & &R A2 IEET H, DWRM L0 5
8 L7z T A W) O EBIRE R DL TR T,

Table 6.1.2-3 List of the Discharge Data Collected from DWRM

ID Name of Gauging Station River Duration Period
81202 | Lake Victoria at Jinja Pier Lake Victoria 6 years 2004- 2009
R. Victoria Nile at L
82203 . Victoria Nile 54 years 1956 - 2009
Mbulamuti
Lake Kyoga at Bugondo
82201 Pi Lake Kyoga 60 years 1950 - 2009
ier
83209 | R. Kyoga Nile at Paraa Kyoga Nile 6 years 2004 — 2009
R. Kyoga Nile at Masindi .
83203 Port Kyoga Nile 32 years 1978 — 2009
or
83206 | R. Kyoga Nile at Kamdini Kyoga Nile 2 years 2008 — 2009
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INBFEEKNMNT —Z %45 Victoria I OKER & KK 1B HSIZBIT 5 E
DOHEEIZHWS,

6.1.3  Victoriaifid/KER
(1) &Edh# (Agreed Curve) 2 X &M

A=z T F— )L XZ AT Victoria OME—DH 1012 1954 F4E S AL, Victoria {25 D
MHITA =2 T — VX A TETHEIND L)oo, A—TZ v T4 — LV AZ A
DSERRLARNE S L5 LT SkmIZH 72 U RN KIRO X L xR L, TR OE %
Rz LTz, VRV D OF T AKAL S A4 Victoria #7> & Ot H TN
L. AR MK L 72354 Victoria {2 5 O3 HIEEA Uiz,

ZDOYVRAAEZRBT DKM EMEBORRRITIT= VT FREFRER L 7T ZKBFRIC &
DEHIE L, B NTKAL « ERAFRITE IR & I A — 2 T =L X F LT
b ZOGEMBRICEVEIRT A Lo lcm YT M iko bR

URAETY LRI E SN2, =07 E DD ROITHEV, & L5ERHT & [
CTAMINOFRZRSZ L ELTEY, SUETHEEMBRICE W IER L — /L &5
LTW5, GEMBICERN S DKL, UVRAEICIT DKM Y Y BUIFTOK
MLCES B b, Rz LI TITRT,

%) the 1929 Nile Water Agreement and the 1959 Agreement for the Full Utilization of the Nile - that gave Egypt and
Sudan extensive rights over the river's use
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14.00

13.00 |
1200 |

11.00

Jinja Gauge Reading (v

1000 |

9.00 |

8.00
200 400 600 800 1,000 1200 1400 1600 1,800 2,000

Discharge (cms)

Agreed Curve unit : m¥/s

m 0 0.01 | 0.02 | 0.03 | 0.04 | 0.05 | 0.06 | 0.07 | 0.08 | 0.09
10.30 354| 358| 362| 366| 370/ 374 378 382 386 390
10.40 393 397 400 404 408 412 416 420 424 428

10.50 432| 436| 440 444| 448| 452) 456| 460 465 470
10.60 474| A78| 482 486| 490| 493, 497| 500/ 505 509

10.70 513| 517| 521| 525| 529| 532| 536| 540 544| 548
10.80 552| 556 560| 564| 568 572 576| 580 584| 588
10.90 592| 596) 600 604 608 612 616] 620] 624| 628
11.00 632] 637 642| 646] 650 654 658 663 667 672
11.10 676/ 680 684| 689 694 698 702| 707 711| 715
11.20 719| 724| 729| 733| 738| 743| 747| 752| 756| 761
11.30 766| 771 776| 780] 785 790| 795/ 800, 804| 809
11.40 814| 819] 824| 828 833 838 841 848 852| 857
11.50 862| 867 871| 876 881 886 887 895 898 904
11.60 909| 914| 918| 923] 928 932] 937| 942 947| 951
11.70 956| 961 965| 970| 974 979 984 988 993| 997

11.80 1,002| 1,007] 1,011 1,016] 1,021 1,026] 1,030, 1,035] 1,040| 1,044
11.90 1,049| 1,054| 1,058| 1,063] 1,068 1,073| 1,077 1,082] 1,087 1,091
12.00 1,096 1,101] 1,105| 1,110| 1,115 1,119] 1,124| 1,129| 1,133 1,138
12.10 1,143| 1,147] 1,152| 1,157| 1,162| 1,166| 1,171 1,176] 1,180 1,185
12.20 1,190| 1,196] 1,201| 1,207| 1,212| 1,218| 1,224| 1,229| 1,235| 1,240
12.30 1,246| 1,252| 1,257| 1,263| 1,269| 1,275 1,280| 1,286| 1,292| 1,297
12.40 1,303 1,309| 1,315 1,321] 1,327 1,333] 1,338| 1,344| 1,350| 1,356
12.50 1,362| 1,368] 1,374| 1,380 1,386| 1,393 1,399 1,405 1,411 1,417
12.60 1,423| 1,429| 1,435] 1,442| 1,448| 1,454| 1,460 1,466 1,473| 1,479
12.70 1,485 1,492| 1,498| 1,505 1,511| 1,518 1,524| 1,531 1,537| 1,544
12.80 1,550| 1,557| 1,563| 1,570| 1,577 1,584| 1,590 1,597| 1,604| 1,610
12.90 1,617| 1,624| 1,631 1,638 1,645 1,652| 1,658 1,665 1,672 1,679
13.00 1,686| 1,693| 1,700| 1,707 1,714| 1,722| 1,729| 1,736| 1,743| 1,750
13.10 1,757 1,764] 1,772| 1,779] 1,786 1,794| 1,801 1,808 1,815 1,823

(Source: MEMD)

Figure 6.1.3-1 Agreed Curve

A= T )V RE LD ORI 1997 £ F THEEICA R n‘? IZHE > T, L
L. DWRM [Z L #uiE 1997 E@ﬁbk % SRS TR OB O 72 D A B MR B 12 0E ©
DTIE7e <, FRBGEENAE ﬂ‘?@jﬁ(}m% EETHEIICTHEELITo TS, 272,

TEDOA—T 7 — /)L A X L a & G R bR E 5 ARG R % Figure 6.1.3-2 (2
2N IS
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Departure from
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O b Papeod R e ° < - e ey
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2 800
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() i .
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(Source: DWRM and prepared by Study Team)
Figure 6.1.3-2 Difference of Agreed Curve Outflow and Recorded Outflow in Recent Operation

Figure 6.1.3-2 |[Z/x &80 . 2004 £ 5 2006 4F £ TIXA BB E O K& T BN R 5
LD A3, 2007 FLABEA B ARIZ X 2 BOR &2 SN TWND Z E RN gD,

(2) Victoria #DKINF

Victoria #l~DFEAKIZ, FOILKA2KHE (68,457 km®) ~b7bENHFTH Y .

Hydrology of the Nile) (Sutcliffe, 1999) (Z XALiE 1956 4E7~5 1978 EDOBLHIE B> 5
Victoria DO V- EIT 1,858 mm TH Y | Victoria IH~DRIKAED 84%% L 5,
Victoria #17> & DZIE BTV 1,595 mm L HEE S, BIRARED 712%03 K% T 5, D D
28% % Tt Victoria A /VJINZHEH 32, Victoria i ~D i & & 78R BB L OOk
BEREGLOIFHE L <, i e Victoria WITRI EDOZEDHEE L TV D DN FEFET
&5, Victoria W ~DRRIEA D B AT 3 & 225 W2 KIEZIE “Net Basin Supply” (NBS)
% L < 1Z“Inflow Available for Outflow” & FEIE AL, i EFAAERE EE TE L OBRFIN S Tn
%,

(3) Victoria #/KNLDEAL

Victoria i 7K i7. 0> 1896 47> & 2008 4= F T D /KNI K OV & M OF Net Basin Supply (NBS)
Z TN T,
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Water Level of the L. Victoria

a) Lake Victoria Water Level and Outflow

‘ Victoria Water Level ————VictoriaOutﬂow‘
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b) Lake Victoria Net Basin Supply (NBS)
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(Source: Hydropower Development Master Plan (1997), DWRM, Bujagali Economic and Financial Evaluation
Report (2006))

Figure 6.1.3-3 Lake Victoria Water Level, Outflow and Net Basin Supply

Figure 6.1.3-3 (Z/~k 3 &8V Victoria DO KNALIEL 1960 4 F TII/KAL EL.1,1345 m 205
EL.1,130 m O ZH#ERE L, 1961 £ 5 1963 D HIZKIZ XLV Victoria KAIZY ¥ v @
Z—7C 1080 m » 5 1207 m £TEF L7, £D% Victoria IHOKNALIT 2000 4 LA
EL.1,134 m X 0 EWAZLE THERS L CU 7228, 2000 4E LA B /K 255t & 2006 4F 9 H 12 1961 4F
LIRS SAR D L~V E TR F L7z, 2008 ERICITZ D OKRNMOEIEN R H 5,

Victoria i1> NBS (Net Basin Supply) % %% & 3535042500 m/s 75 1,500 m¥/s DT
EE L TWDN VGKEIZIT~A T AL D28 HDH,NBS O—FEROLET 4 A 42—
T HETHD L, TOBRESHITHINT 5, 1896 4F725 2008 £ £ TDH T'L& D NBS
% Figure 6.1.3-4 (27”9,

BREARINSH - BAIERIASH



DAVSIEKNBRREYRS-TSVEEXETOYT D

D274 FILUR—k

Lake Victoria Monthly Net Basin Supply ——1896 —=—1897 1898 1899

2000 ‘ i ‘ = I Th T
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15000 ! ! ! ! 1916 1917 %1918 -+ 1919
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I I I ! —=—-1924 1925 —=—1926 —x—1927

| | | Average ) 1928 ——1929 1930 ——1931
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- N 1948 ———1949 1950 —=—1951

S 5000 - M- A KA ASNIINNN - - - — — — — — — — —— _ —4—1952 1953 1954 —e—1955

s —+—1956 ——1957/ ——1958 —+ 1959

5 1960 1961 1962 1963

3 1964 1965 1966 —— 1967

[a) 1968 1969 1970 1971

0 %1972 ——1973 1974 ——1975

i ———1976 —+—1977 -—=—1978 —4—1979

[ —%—1980 -—*—1981 —e—1982 1983

| | —-—-1984 -—--1985 —+—1986 1987

-5,000 - —--MImum /. N - - - - - - - - = — === —a—1988 1989 —%—1990 —e— 1991

| | | ——1992 ——-1993 ——1994 ——1995

| | | | 1996 —4— 1997 1998 —x— 1999

‘ ‘ ‘ ‘ 200 2001 ——2002 2003

10,000 —e— 2004 2005 —a—2006 —=— 2007

! 200: —O— Max —3— Min —O— Mean

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

Mean 408 877 1,958 4,333 3,051 -708 -1,576 -1,009 -550 246 1,573 1,700
Max 5,838 8,082 7,876 10,659 8,484 3,649 1,746 2,883 2,835 8,668 14,974 10,565
Min -2,623 -3,056 -3,174 47 -3,158 -3,666 -6,236 -5,284 -3,810 -3,617 -2,130 -1,917
STDV 1,456 1,800 2,031 2,334 2,128 1,508 1,377 1,266 1,264 1,561 2,447 2,182

(Source: Hydropower master plan (1997), DWRM, Bujagali I1-Economic and Financial Evaluation Study (2006))
Figure 6.1.3-4 Monthly Net Basin Supply of the Lake Victoria

Figure 6.1.3-4 LV FIZE VW ZAVDIEHLOZ XS D00, BB LZIXE—EOM M Tkt
ABERHB L TWDZ ENRON5D,

—J7C., Victoria WOERIKAIZEEN T/ NSV, 20cm 225 30cm B E T 5, Victoria D
10 4= 2 & D% H ¥R % Figure 6.1.3-5 (27”7,
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1138 —e— 1896- 1900
UEJ. 1137 —=— 1901 - 1910
g 1911 - 1920
£ 1136 1921 - 1930
g —%— 1931 - 1940
g 1% —e— 1041 - 1950
E 1134 —+— 1951 - 1960
E —— 1961 - 1970
%’ 1,133 1971 - 1980
5 1981 - 1990
$ 1132 1991 - 2000
s 2001 - 2008
g 1,131
= —O— Mean
1,130 —i— Max
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec —8—Min
Month
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1896-1900 | 1,134.2] 11342 11342 1,1343] 1,1343] 1,1343] 1,1342] 1,1342] 1,1341] 1,1340] 11340 11341
1001-1910 | 11340 11340 11340 11342 11343 11342 1,1341] 11340 11340 11339 11340 11340
1911-1920 | 1,133.8] 1,134.0[ 1,134.0[ 1,1342[ 1,1343| 1,1342] 1,134.1] 1,134.0] 1,1340] 1,339 11340 11340
1921 - 1930 1,133.6] 1,133.7] 1,133.7] 1,133.8| 11,1340/ 1,1339| 11,1338 1,133.8| 11,1337 11,1337 11,1337 11,1337
1031-1940 | 11340 11340 11341 11343 11343 11343 1,1342] 11341] 11341] 11340 11340 11340
1941 - 1950 1,1338] 1,1338] 1,1338] 1,134.0] 11341] 11340 1,1339] 11,1339 1,338 11,1338 1,133.8] 11,1338
1951-1960 | 1,133.8] 1,133.8] 11339 11340 11341 11341 1,1339] 11339 11338 11338 11338 1,133.9
1961-1970 | 1,135.2] 1,352 1,135.3] 11,1354 1,1355| 1,1355| 1,135.3] 11,1352 11,1352 1,1352| 1,1353] 11353
1971-1980 | 11351 14351 11351 11352 11353 11353 1,1352] 1,135.1] 1,1350] 11350 11350 1,135.0
1081-1990 | 11347 11347 11347] 11349 11350 11349 11348 11348 11347 11347 11347 11348
1991-2000 | 1,134.8] 1,134.8] 11348 11348 11350 1,1349] 1,1349] 11347 11346] 11346] 11346 11347
2001-2008 | 1134.2] 11342 11342 11343 11344 11344 11343] 11342 11341] 11341] 11341] 11342
Mean 1134.3] 1,1343] 11343] 1,1344] 11345 11345 11344 11343] 11343] 1134.2] 1134.3] 11343
Max 1,135.8] 1,135.8] 1,135.9] 1,136.2] 1,136.2] 1,136.1] 1136.0] 11359 11358 11358 1,358/ 1,135.8
Min 1133.1] 11332 11332 11335 11335 11335 1133.3] 11334 11332 11332 1,1332[ 11332
STDV 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6

(Source: Study Team)

Figure 6.1.3-5 10-year Average of Monthly Water Level of the Lake Victoria

Figure 6.1.3-5 12773 & 35 ¥ Victoria AL O ZEE) 3/ & < NBS @ 500 m*/s 7> 5 1,500m%/s
DEENZ T % Victoria i DB D KN EEN T/ SV, Z AU Victoria i D BK 72 B K%
EICLXDOPAEDRICEDEDENZ D,

(4) Victoria ¥7KAL D IR RFIfEHT
1) Victoria /KN DO E WA E)

Victoria 17K A7 13 Figure 6.1.3-6 IZ/- 3" & 350 | 1961 4D /KT O L E W & /K EARE D
BRI KRB &N 5, 1896 4E7> 5 1960 4FE & 1896 4E/> & 2008 4 F T Victoria /KA. D
WAt EE LLFRIORT,
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Table 6.1.3-1 Statistics of Lake Victoria Water Level

Water Level Statistics

Duration 1896 to 1960 1896 to 2008
Average 1133.94 1134.34
Standard error 0.01 0.02
Median 1133.92 1134.23
Mode 1133.76 1133.78
Standard deviation 0.32 0.61
Variance 0.10 0.37
Interval 1.7 3.11
Min 1133.09 1133.107
Max 1134.79 1136.217
95 % Exceedance WL

High 1,134.46 1,135.34

Low 1,133.41 1,133.34
90 % Exceedance WL

High 1,134.35 1,135.12

Low 1,133.53 1,133.56

(Source: Study Team)

EF IV, 1896 415 1960 4 F T Victoria /KA E FIKAEIC & - 7o RFIX, 95%FEA
IR DKL EL.1,134.46 m T 95% i imiE=R/KAZ1% EL.1,133.41 m & 72 %, #RIAERK
{7 & Victoria {#l/K (L. D fEEE % Figure 6.1.3-6 (2777,

‘ —— Victoria Water Level ‘

1136.5

11360 | 95 % probability WL (1896 - 1960)

11355 | n

90 % probability WL (1896 - 1960)
11350 | o
11345 Lo M _/__ ,,,,, S VY S Timrm o MWD | W
11340 H_ L4 Y RN ' P EAIRNYTL 11V SR WA VYUY 70 1 A S S R R B R .
1133.5 r..—..—....—..—..—..—. ...._.._.T.._._. R e Rt .—..—..—..—..—:.—..—f—...—. W=
11330 Downward trend since 1961 /j

Lake Victoria Water Level at Jinja Piear (EL.m)

11325 |
The lowest WL since 1961 (Sep 2006)

11320 |

11315 L L L L L L
© ® N W @ oW o ¥~ O ¥~ O MO D MO ® N W N WO Y~ AT~ O ® ©
[ o O O o o o N NN M M oM < < < < n W W ©W © O N~ I~ I~ o o o o O o o
© W O O O O O O O 0O O O O O O O 6O O O ;O ;O ;oo ;O ;oo O o ;O O ;O ;o ;O ;O ;O o o o
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH R Q&

(Source: Study Team)
Figure 6.1.3-6 Long Term Trend of the Lake Victoria Water Level

Figure 6.1.3-6 (/"3 &30 1961 A0 HIZKLARE Victoria AKX FE R L2 RIZH D |
2006 4 9 H T 95%itA iR KN % Fal - 72 FEA T 1961 40 HKIZ & 2 BUEZIFIEI
Yotz & BbN D, SCERIZ LAV 1876 4RI 1961 4F &[] U X 9 72 Victoria /KN D E 523
Aozt o®EsH 50, BURTIHEMN2RBS TH 20 ENTIE/2\, Bujagali 7' 1
¥ = 7 @ Economic and Financial Evaluation Study (2006) C3ifi = #17= /K SCHE T, 2000
HEITIZIE 1960 D H/KLIRTIIZE > TRV . 1961 405 1999 4E & Z 1L LIsh o IR X5
LTCW5, AEFCH Victoria KBNS LoD &30 | Victoria ] OKALI 1961 4
URIOEFIREBICR T2 LR+ 2 2 L% Y TH D,
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KREORFHIR & 725 2023 = F TOKLZ TFHIT S Z LIZRETH LN, 2 ET
DIFZHERID b L BB A 1% 1896 427> 5 1960 45 D & & B 72 K STIR IS 72 5 Z & N
FHREND,

2) Victoria i7/K (LD JE I HY 2 &)

i) Correlogram

ACF

*Correlogram and Periodgram are obtained through using generalized statistics software

(So

Victoria {1 DR RSN A 7 5 & 10 42 & O JE N B TR C& 5, RRINT —Z D
JENTE OB (2 v e 7T L) LBV A R 7T L2 0 TCHEHET SR 232,
Victoria IO KD a L 7T W) 4 KT T LERT,

ii) Periodgram

Series vic_wl . .
- Series: vic_wl

Smoothed Periodogram
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urce: Study Team)

Figure 6.1.3-7 Periodgram and Autocorrelation of Historical Lake Victoria Water Level

X5 — # 1% Hydropower Development Master Plan (1997) T/ &iL7- 1896 005
1995 ££ % TO#) 100 £ DT —# Z iz, B CARBRBIIKAL N @D & DR & 47
BAZSBEROVNER L, B U A R7 T DKM ORRIEE O R O il L= @ E2 R4, vV
A K 27Z 5o XD Frequency L&A 7~ L, Frequency 7% 0.1 OIATIFEN 100
ETHDHZ b, 01= JAH /100FLY ., AT I0FELFRTE S,

H A BIRED & | BAE D KALIEZ OFTHED KA & ABRE A < M@=l 512> CHERE
FED T 2525, 10 FERTOKNL T EZARRERED B35, MHBERBIIAEAKEL D KEwn
2o, IS NWZ S, BUA R TATIE, 10 FEAPZ LICEENHEBL WD
728, Victoria D KALIX 10 FE O R DRNZ &350 5, 2L Y Victoria D7k
NZEEN IR 10 FEJEHI TH D 2 L BNEERVIFENT ) DHER TX 5,

WEEDKALD B — 271311998 £ T v (10 453 TIX 2008 =N ZDIRDE—7 L7 D,

2008 4E D KALIE 2006 7> b AKALIAEIE L7 b D0 1961 FLARIT O KA TS H 0 4
BRI TARMDEIE L2 WE R, S 620 KIOET b FEIN D,
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3) Victoria i & O H & R

AFHAL T Victoria i#12> & o A SE¥3 HH % Hydropower Master Plan (1997) . Bujagali
Economic and Financial Evaluation Report (2006) 3 XA —= > 7 4 — /L XX LDiEFE
kA LT, ZNOEENGE LS Victoria W OWEILHTR 2 F IR T,

Lake Victoria Outflow FDC (1896 - 2008)

2000
Exceedance Flow
Probability
1800 | (%) (m®/s)
5 1,383
1600 10 1,281
20 1,149
30 1,023
1400 40 883
50 805
1200 | 60 727
Q) 70 645
E 80 589
3 1000 ¢ £l 535
o 95 499
L 800 | Average
600 |
400
200 |
0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percentile (%)

(Source: Study Team)
Figure 6.1.3-8 Flow Duration Curve of the Lake Victoria Outflow

Victoria A W DA —xT 0 7 3 — )L X H L) Kyoga 1 £ TH 110 km OIS IEA
TR D O EIL, WEORHEREEF TIEHLTE T/ IINnE LTS, &
A TH LN Victoria WIEHE L A —o2 0 7 3 — L XX L5 T 50km (ZALET 5
Mbulamuti (23T 2 it & DAk Z LL T IR T,

1800

1600
1400

3

Mbulamuti Discharge (m’/s)

1200

1000

800

600

400 r
200

0

0 200 400 600 800 1000 1200 1400 1600 1800
Victoria Outflow (m/s)

(Source: DWRM)

Figure 6.1.3-9 Flow Duration Curve of the Lake Victoria Outflow
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IR LB Y . Victoria {#2> 5 O EIZIEIE Mbulamuti Ot EIZEE L <, R
MEDOIRENFIEE 72N ENHERTE D, Lo TLAMEIZIB VTS Victoria {7 & Kyoga
HETORBMNHDOMAREITEAL 2 5 EL LTH ., Victoria 7> 5 O H OFEHLA
Kyoga it A 1 & Thi< B 2 5,

6.1.4  Kyogai#idKINE

Hydropower Master Plan (1997) <° The Hydrology of the Nile (1999) |Z X#uiX, Kyoga iD=
FRIEEITH 1,600mm EHEE S, FEMEZELIEIE - ETH D, WFBICHTEENPENE &R
BORABEORME D <, MBIELZOHWTH D,

6.1.5 Kyogalll FHDFiR

Kyoga {17 & @i HiiZ. The Hydrology of the Nile (1999)) (Z X i Kamdini @ 1940 2> 5
1977 4£ ¥ Tt & Victoria il Okt & B & Y . 1 4 AR Victoria & & O
B2 EV, Kyoga 7> 5 it O it &% BHE Hydropower Development Master Plan (1997) (235
VT Kamdini & Masindi Port OZLHIE KL, Victoria /i £ & Kyoga #1i H & o [RlH % v
T, 1896 4715 1995 4F E THEMHEE S TH Y | AFRAEIZIW T H RIEEHA VTRt %
179, F£7=. 1995 £ LK IT DWRM 72 5558 L 72 Masindi Port O & 8IHIE kB2 V%, Kyoga
5D H &% LN ISRT,

2500

2000

1500

Discharge (m3/s)

1000

500

0

1896 1901 1906 1911 1916 1921 1926 1931 1936 1941 1946 1951 1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006

(Source: Study Team)
Figure 6.1.5-1 Extended Lake Kyoga Outflow

MILILL T LB L7225,
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Lake Kyoga Outflow FDC (1896 - 2008)

2500

2000

1500

Flow (m%/s)

1000

500

0 |

I
Exceedance Flow
Probability
(%) (m%ls)
5 1,507
10 1,379 -
20 1,209
30 1,073
40 904
50 783
60 700 i
70 602
80 542
90 467
95 414
Average 866

0% 10% 20% 30%

40%

50%  60%

Pecentile (%)

(Source: Study Team)

70%  80%

90%

100%

Figure 6.1.5-2 Flow Duration Curve of the Lake Kyoga Outflow

6.1.6  Victoriaifiifitth &KyogaiiDFtiw L

L

Victoria 13t Hi & & Kyoga Wi HH & Oy BifR 2 DL N ISR,

Comparison of Outflow FDC (1896 - 2008)

2500 T T T T T
t | t I 1
| | | | |
— Kyoga Outflow }
2000 Lo ‘—Vic‘toria Qutflow L 7: 7777777
I | I | I
I | 1 I 1
Wet season ‘ Dry season
& 1500 - e e Ao et
)
£
2
k=)
L 1000 r
500 (-~--—~—-—-——-—---
|
| | | | |
| | | | |
| | | | |
| | | | |
0 L L L L L
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Exceedance Probability (%)

(Source: Study Team)

Exceedance | Lake Victoria | Lake Kyoga
Probability Outflow Outflow
(%) (m3/s) (m’ls)
5 1,383 1,507
10 1,281 1,379
20 1,149 1,209
30 1,023 1,073
40 883 904
50 805 783
60 727 700
70 645 602
80 589 542
90 535 467
95 499 414
Average 865 866

Figure 6.1.6-1 Flow Duration Curve of the Lake Kyoga and Lake Victoria Outflow

INEY ., EEHREICEDVIZR VLRI O 50%% 5512 L C, 50% LA DB CIE
Kyoga I D758 A3 5§~ 5 72 12 Kyoga I D IR Y | 1061T 50% LA EO-ZE Tl Kyoga i#f

DOKIRNZIZT T AL 720 | WHITHENT 5,
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6.1.7 Kyogaiimh o Alberti iETORAE

The Hydrology of the Nile (1999) (Z X4UiE. Kyoga i~ 5 Albert i £ T F 1 /)12 1 Tochi
JIIS° Ayago JIISFRA L, 2D DJDOAIL L B iEDOHEINIT 1%L F THEETX 5it&ETH
%o AHETH N6 FHOWED S OFMABITEL L THE 2 5,

6.1.8  Victoriaifim SAlbertilE THKILEK

AFHA Tx5g & 72 % Victoria {176 Albert i3 A 1 E TOZKINEZIE, Victoria i & Kyoga i
DOHFEDIAK T D7D EMRFINIENETH S, Lo, AU E TIT Victoria it o /K IYX
KR ARTFHAE - TN Dhik A HHUTE Y . The Hydrology of the Nile (1999) That &
M7= KU % Figure 6.1.8-1 129 %,

1) Dry season: February 2) Wet season: November
Outflow: 1.3~3.0 Outflow: 1.7~3.6
V\ Local inflow: 0.1 t\ Local inflow: 0.1~0.3
1 I @ Lake Albert 1 e
Evapo: 0.6 Rainfall: 0.2~0.3 Evapo: 0.6 Rainfa” 0.4~0.5 Lake Kyoga

\Outflow: 2.6 Outflow 2.7

Local inflow: 1.1 Local inflow: l 7
% ﬁ ﬁ Lake Victoria
. Rainfall: 10.3 fall: 13.5

Evapo: 9.0 Evapo: 8 7

Unit : km*/month

(Source: The Hydrology of the Nile(1999))
Figure 6.1.8-1 Water Balance of Lake Victoria and Lake Kyoga System

Figure 6.1.8-1 LV iz & @ CREREIC AN H 503, Victoria ORI FIC L 0 Hoit &1
IFFE—ETH Y, Kyoga il CIIHZZRITITASE &S Kyoga Witk DA &% LAY | IR
AENBBLZE ERIZMEMICH D Z B350 5,

6.1.9 &
(1) Victoria #iZKALDEHAHIZEH)

IR STRRHT D55 Victoria O /KAM O EHIF) - L > RiZ 1961 4E7 5 1963 4ED HKH A 5
Wi UAKNIIE PR & el CWOAEIANC S D, KALD T 2006 4512 1961 4E LA AR D K
{7 % gk U 72 45 C 1960 AELARITO Victoria i D E #FBIZIREEIC R 72 ¢ B2 b b, Wik
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SIfiEAT 7 5 Victoria O KALITIHIZIE 10 FEOAEANH 5 Z L 035370 . LEL EOEWE
HCTHAKOLNEEN L TWND Z L3 ERE S 4L7=, Victoria O KALIE 1998 FFIZE— 2 1I2H D |
WD E— 713 2008 47> 2009 2K S 1T TH D, 2008 4FEDKALIE 1961 4 LART O F-HI7K
NEATUE & THEIE LTV A28, 2008 4E23KAED B — 27 THIIESHAKNITE — 27 o PR
LAREMENR B Y | SO EZ SR LV 2 BUE LIS EITIIARMRRELS TRET S
AIREME S B 5,

(2) AICEMEE

KA FEEFHE Tl AKILDORM 2R 2 HE T 5 72 OIITRBIR O K SCE B2 v 2%
ZEMEFE L L., Victoria Wik D356 1% 1896 4-~2008 FEOBIMIE R A Z D EEH NS =
ENFYLEZD, TR BARHA T Figure 6.1.3-8 [I/R T 2 ARGFH DK CE L LT
BHT 5, ®5% L 725 Victoria A VI TIFFRRIED H OWMANEH TE 51T E/NE 0T
¥, Victoria 1 /L)1 DK J15F# (Kalagala, Isimba) 1% Figure 6.1.5-2 (278 X415 Victoria
st &2 5, [RIEEIZ Kyoga i % it 5L & 925 /K )5+ (Karuma, Oriang., Ayago, Kiba,
Murchison) Ti%. Figure 6.1.5-2 ® Kyoga J#ifi H &% F 5,

1896 -5 2008 4 F TOKILERE LTIE, A —T 2 74— /L XX LAOEAE LI
EDOLZL OFEFREENLEONTZT =X ZHW TS, Flx1E Karuma /K77 & 3D
PRI8 BIKSCHEEE R LBV D D, Karuma K OBA 1, B ARRET VAR ERET —
ANHHEE L, ZOET NVHNTESHE 0 FHOTEZERL TWD, 2D L5 RHEE L
H DM, FERAICHDL L Y RIERE (0% E) BEOICTTWD 2, R CTrEdE
BBEW S ZENZEEBZET ML DHEE I TRV L L Lz,

6.2  FAILIIKADERDEHEFEE
6.2.1  VictoriaF 1 LN DHEE

Victoria il 47k & 9% Victoria 7 /WIE, B E R EICEEILTH DN T KR
T 2 Victoria IO FHRHRIZ LV Figure 6.2.1-1 (2R 7 & 912, MO ik U Ciit & 258
DRI D IR NFEFN L E LT E & 7> T D, §E- T, Victoria 7 /LD KBRS Tl
MEOZFEEE % T 2 72O DR /KT LT 720,

— 057, RN ORFELE ZHET 57 DIITAITKRAE R 50 18 b 7 T A O RBERT/KH
DMBEE L 72 A 78 Victoria A WVJINCIEZ D L 5 7o KB I A O®EH T AFE LR,

Victoria 7 V)1 DaE R D) 3km T el 1968 412 Nalubaale 7K /123 5EA% L 2005 41213 Kiira
K IIHI5ERL L 7=, BIFEMI K F11% Figure 6.2.1-2 1277 X 9 12 B — 7 BE ATV Fii~DO it &%
8 H 500m*/s~1,200m*/s D#iFH TZEE) STV 573, Victoria 7 /L)1 i > Kyoga il To
PN E D=, Kyoga #1725 Fit TIEZ 0 ¥ — 7 BT L A ELEIT 2N S -
Bl e > T D,

EREAMINSY - BAIERIASH



OAVIEKDRREVYRYI-TSVRERETOYT O
D274 FILUR—k
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1,400 - —— Nam Ngum River —— Victoria Nile River
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Figure 6.2.1-1 Comparison of Runoff between Nile River and Nam Ngum River in Laos

300 - 1,500
Power Discharge

250 —1 1,250
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@
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[5) 2
2 o
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o <3
100 41500 3
o
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0
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Figure 6.2.1-2 Operation of Owen Falls Dam

6.2.2 HEICREMICFIATZSKE

PR ED 9 HFEMZE U CKIFEED T ODICLEMIHEH TE A EL FRHEHKE L
FEOY, R Z 8 U CLEMICHIGTE 2B (RAEH D) OBEICHWO D, FREE K E
OEEIT I AMKOG S, ~ A —T7 7 E2 W CTHERKED FRMLGER OBRFT 217\, W
FRKEEZEET 5, MIVALRIEETOLA L., — B OFHLERD 90% 755 95%
WD, 90%F LT 95% i T 6.1.6 E TR/ LBV A —0U = 0 7 4 — /L XX LD 5 DSt
B CENFI 535 mYs, 499 m¥/s & 720 . Kyoga 7> & Ot & 1% 467 m/s, 414 m’ls L 72 5,

7272 L. Victoria O /KMZAENIEWIMICK L5720, 90% OIEBIEMER TH TN EEIC
BEEZELH DB 201X, 1961 F- D HKIZ K DKM EFITZE DO%IZIE 402472 U Victoria
WHOKPNTEEE L 722 L 2BETHIE, —DDKLA Ry MZESbNTLE ) L fHHEEN
RS LN R>TLEIBNRHD, LoT, TOXIAKIHY 27 Z2EE LT
By FTANVNOKIIBHZE I 10 4F - 20 FFOKSCIRDL A L7273 HERARHIM 2 FHE T 5 Z L A3 26y
EEZ D,
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6.2.3 FAINDEFHNGEKAEARDF-HDKERIZDINT

OB TFEIBRT 5729, Victoria 75 OBGRES G E MR XLV £ < OKEDH
BOLOBMSITND, LLens, ko Lk SE# IS - 728 R I3 R EER]
CARIXR TR E L 22 D720 BB #i#D & BN 72w IR R KR DN T o 2 %59
ATREMEDN & D

Victoria 4 B R7efikith & L TH 2, FrfehCFIHT 272 0I12id ko & 6 0 Gl 2
SFo THIMEBZIRET 52 EBNENTHSH, DWRM IZLIVUFBURO A —2 0 7 4 — L XZ A
ORI OREZ ABEIMBIZ LV RO IFFE-EEZHIRSE TN D, ZOFHIETHIUR,
FEERGRIC I T HIKNL B Z DFEOFEMBEFHE A ED, RETIIKINCL DNy 7T v 7R
BN E % JIE R T AEMENHHEEIE A T2 2 E N TH 5,

Victoria il Tt D FA NN DFEFRERI 72K IBAFEDT=0ITIE, Atk b A =R 2 L ot & &
PE L, HaE DR R T 258 TTE B HHRITIR o 7ot & THE T E D a 2 B Np I
KLTWS ZEDRRETH D,

6.2.4  VictoriaifiFfB/KF ADSE

Victoria #1830 Tl Victoria WIZEET 2 % P =70 =7 72 EORFEE O KR H ORI
RV KR 035 A 3 KO Victoria W D /K I EZ D 2B 23 k& S 41 5, Victoria 10D kI 32 232841,
L7256, AEMBICESS ZENAKFHAL RE LAKLE L 20 REHBICEEL 525,

Victoria {1 /K F F & Victoria 1OEIZS>WTIE, FAVIIFREA=2T7F 7 (NBl) KT
7 U 1 AR (EAC) 72 & Victoria i O IZ DWW T < Oiims e ST %, Loy L, Victoria
WIME— D% TH DA —T 2 7 — VAL LR T DA ERIT, =27 h DT
KON HDTHY EAC OFRLZ Kk S 4U1Z< <, Victoria I D fiiiiL v 7 > X E O E )%
bR AT D72, MBI D M 72 D, DWRM I KU, 4% O Victoria 1] 0 7K Fl H
& BN — T DWW T NBI X2 EAC T R 72w OURIZE - Ty,

At% . Victoria OAKEHN ED X H I/ 2 ENTIE WA, EHFHAEDIEY T
AEDOKSIZEEFEN D72 ST B L H 2 5720, 5% OE@D T IAMEICOWTHERE L Tn
SERH D,

6.3 KAORREHELRDMHE K VVictoriaF 1 ILNIKR—ERR
6.3.1 BEIRSIUIEdDKAME

Victoria 1 VI DK F1BAZE I EFEER A B Bilth S v, FA VIR O 2 km Rt A4 —x
7 d /LR Z NE T EICET b Nalubaale K ) & & LA5 5706 FtICIER 1km OBk
BARE LRIz Kiira /KO Z>ThY, THEFOKIPEERE LT T 4 —L K
& 5O iR 8km @ Bujagali K135 5.,

2011 4E RS2 T E D Bujagali /K 1%, EE 30m dva w7 7 4 VE LAEFEE L, BOITAR
128 H mP O AR T, RREDEE 21.9m . A HKE 1,375m s 12 L0 # A
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FE TICHE T A 3BTRS 250MW OREEZITH>H D TH 5, Table 6.5.3-1 T

Nalubaale 7k /7. Kiira 7k 71, Bujagali 7k /3D F %58 6% 77,

Nalubaale 7k 773 J O Bujagali K /1134 A E FIZHEFT 25 E L& LA 0K 1T, Kiira K 7)
IZBR/KIEIC X DIER 1km DOEKIE 2R E L= ¥ LKEAIK 1 TH 5, Nalubaale 7K 118 LY
Kiira/k A —=> 7 +— /)L XX A2 LY Victoriail O T KR & 2FIH LT v — 27 BENFHE

Todh Y., Bujagali K71 Bujagali # LAOFAEREIZIHE— 7 HENAEETH D,

—J7. 3 KITBEE CTHRIEFHARNE N ERN— AT 48%., IRiFENEX—AT 30%L 2o
TRV, 2009 4 8 H DZRHEEEDOAR R 69% & KE TEHEL TWABT=D, BllcX—RE %

HOREIBHIE, FFEEHZE—7E

WCHENIIEH S5 2N TE 5D,

Table 6.3.1-1 Technical Characteristics of Existing and Under Construction
Hydropower Project

Name of Hydropower Project Nalubaale Kiira Bujagali Total
Reservoir/Regulating Pond
Catchment Area 263,000 km? 263,000 km?
Annual Average Runoff 865 m*/s 865 m*/s
Firm Discharge 535 m%s
High Water Level 1,135m 1,111.5m
Low Water Level 1,132 m 1,109.5m
Gross Storage Capacity (Victoria Lake) 54.0 X 10°m?®
Effective Storage Capacity (Victoria Lake) 12.8X10°m°
Dam
Type CG RF/CG
Height X Crest Length 30m X 345m 30m X 560m
Power Station
Tail Water Level 1,114 m 1,111 m 1,089.5m
Gross Head 21.0m-18.0 m| 24.0m-21.0m 22.0m
Effective Head *20.5 m-17.5m| 22.5m-19.5m| 19.7m-21.9m
Maximum Power Discharge *1,140 m*/s 1,260 m*/s 1,375 m®/s
Installed Capacity 180 MW 200 MW 250 MW 630 MW
Unit Capacity 18 MW 40 MW 50 MW
Numbers of Unit 10 5 5
Annual Energy Production
Total Energy 1,340 GWh 1,397 GWh 2,762 GWh
Firm Energy 843 GWh 879 GWh 1,709 GWh
Annual Plant Factor
Total Energy 40.6 % 64.4 % 50.0 %
Firm Energy 25.1% 39.8 % 31.0%
Construction Period
Start of Construction 1949 1993 Dec. 2007
Commissioning of First Unit 1954 2000 Dec. 2010
Completion of Project 1968 2005 Jul. 2011

(Source: MEMD &£}, World Bank Bujagali Project Appraisal Document April 2, 2007 ftt)
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DR FEOHIEN G | B A —T 0 7 4 — /L AZ A3 L OV FEH @ Bujagali /K /) & RIEIZHRE
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Figure 6.3.2-1 General Plan of Victoria Nile River
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Figure 6.3.2-2 Profile of Victoria Nile River
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Figure 6.3.2-3 Daily Load Curve of Uganda on 10" August 2009
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Figure 6.3.2-4 Estimated Daily Load Curve of Uganda on 2023
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Figure 6.3.2-5 Integrated Hydropower Development Plan in Victoria Nile River

6.4 REHBEIORE
6.4.1 —ig
FEBERAFIILLTOHFIEIC LY Els L7z,
(1) W&
Victoria #1125 Kyoga i1 To Victoria 71 /W) _EFREE DK STz >V T,
1896 4 1 H 7> 2008 4= 12 A % T Victoria 1§ H Bt &% A 7=, Kyoga #iuH A 2

© Murchison & % T® Victoria 7 /L)1 FHEEBO K 3 HSIZ DV T i, 1896 4= 1 H 7~ 2008
12 H £ T Kyoga il H BIpEH &2 v iz,
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(2) PRAERE
Victoria {5 112> 5 Kyoga 1% To Victoria 71 /W) _EFRES DK Sz W T,
1896 4£ 1 A6 2008 4F 12 A £ T Victoria o A BIFEHIED 90%Hesifi & 535m’/s
(Figure6.1.3-8 2/R) Z{iFii&E & L7z, Kyoga i H 17> 5 Murchison i % T® Victoria
F A N FHE DA ST HEIZ ST, 1896 4F 1 H A6 2008 4F 12 H % T Kyoga i1 A
B D 90% MR & 467m3/s  (Figure6.1.5-2 ZH8) 7> & Ml MEEF IR & 50m3fs 275 L
Fliz 417Tm’fs B RFER R L LT,

PREETR % 0WMERT R L T5H Z LI OWTIIERAICIALS B LI TEBY . AFEEIC
BWTHE T HRT T B —r3— | & RS EEMR R O AR O IL[EE£ %28 L T
REFRE A ORI E L THZ LI OVWTHEENEREN TS,

7o FIHERFRE IS OV TIE FS BRE OBRETMA 208 L TIRIE S D 28, BLEPE T3k
17 u =7 FTh % Karuma 7K 1 O ) 1 #ERFT & 50m®/s % B EHI1Z Ayago /K F1AA DAL
KBEHEK N TERAL TS,

() ARENR

Victoria it 0225 Kyoga 1 F T? Victoria 71 /W) _EFEER DK D HSIZ W T,
1896 4% 1 A 7> 2008 4 12 A F£ Td Victoria i D A B H & 2 7K /) O fe RAE /K &#IZ &
DEBUKEAFHE L CRVEHEBUKEZHRE L, HEmAUKT) Th 5 72 O i B i /KL 2 B
KALE LTHEZEEL, 2=y bEBEBZHD 570 DG MR ITa3 0 M ) HE DNF %
AWCEHENEHREZTo T,

Kyoga #1iE Hi 1 > 5 Murchison 7 % T Victoria 7 /W) FHEERD K F S IZ SV T,
1896 4 1 H 725 2008 4 12 A £ Td Kyoga 10> A Bl H 80D 7> & 230 1 HE 7 & 50m°/s
ZAE LW EICTWD L TE KRS DR RIE K EIC L0 Buk&Ea 3H5H LT H RSBk &
ZHEEL, WMHWALRK)TH D72 ORMILNFEDOREEL, 2=y NEBPZEDH LT
DA RITHRM I EE DR RE RN CEFENEHAE AT o1,

(4) PRAEEIE

Victoria {5 H 1125 Kyoga i1 To Victoria 71 /W) _EFRES DK ST DWW T,
1896 4E 1 H 725 2008 4 12 H % T Victoria {5100 H B H & % 45 /K 11 O FER & 535m’/s
i AMEHAKEE L THUKELZFAE L CHESBUKEZRE L, MKk THH7-90
TR RIARAL ZBUKSL & LCHAZREE L, 2=y FEAEEDBESEH D72 OB A= IT#*
I HE OB & I TAREHRAA 2T 57,

Kyoga {7 i 1 7> & Murchison # % T Victoria 7 V)1 T HEERD K S HIZ ST,
1896 4£ 1 H 725 2008 4 12 H £ Td Kyoga 10> A il &0 7> & 230 ) 1 HF 7 & 50m°/s
ZFE LW EICT WL TEASO 417m¥s ki HkEE L TRUKELZEE L TH
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TR RERE L. AR T 5T DRI BIEDOHEL | 2= b AR
S¥p % 120 B HNRIAR I N FE DB & I TAFME ) RS A 1T o 72,

(5) FRAEHT)
7K DARFEDT B & Bl H D FE OV £ L OG0 G RFEH N 2 FE LT,

(6) #HRDOBE
1) Kalagala H 5

Hydropower Development Master Plan (1997) (45 THHFE AR O —2 & L TIRET S
. A7 BRI A & R S =08, (B LRk o> &30 B Bujagali K 1 EERR DR IC
Bujagali IE DB EIR DA 7~ b & &i, GDP 2008-2023 TixBAs#Mim L LTt L&h
TR,

Kalagala 7k /7%, BifE T FH @ Bujagali & A Tk 156km, dbk& 0 FE 36 43 14 Fb, Hf%
33/ 343 15 M E L. Bujagali # 2 & Kalagala #E[E1 D% 72 29m # B+ 5 L0 TH 5,
Z ORI AE 23K 1: 500 LA TH D, 6.9 ([T-T & B0 IIA/L 1:303 O
Kiba 7K /] D& ) HiAffilL 12.2CenttkWh & & 77 o Z1Z31F 2 R K I11Z K 2 %7 Bl
10Cent/kWh % 9 > FE >V | Victoria A /W INZEB W TIIAI DB 1 2 250 #2371 O R
D, ZOH Z OHRITIAVA ARG BT LTV R 23, Victoria 71 V)23
FEDIEE D& D He g 2569 30m & V) PRI 0.5km~1km OB IR Z B L TV D H D & 4
YA PEARPKEDO VAT U SBEG RN ED & % Kalagala #EHHICEE L, & AE T
FEFEICR BT 2500 5 4 AR UFHE PR & LRt ST b, ZoBRGRIT 6.3
[ZHR 7= LB | BIRER O FEEE K S8 B — 7 ARFEA TS LR IRER O FEALIA ok
T AR— 2GRS DT A VKR —EHRRE LS TH D,

Hydropower Development Master Plan (1997) T Kalagala 7K 77135 KA F /K £ 2,190 m?/s,
A7) 450MW & U CEHE STV 5 28, A [EIO R E Tl Kalagala 7K ) O e KAl 7K &
% Bujagali 7k /7 D& Kl k& &m0 1,375m%s & Lakfi it /) 320MW & L7-,

1997 FE~ A X — 7' WA EITIZ Z O M THER 1: 12,500, %5 SR @ 25feet (7.62m)
DK DERL 7z &Gl STV 2 DA BIOFHAE TIX Z OB XN AFH K202 >
7o ZO728, #i5 R 1:50,000 DHIFEZEIC LV FHEF L OREHOMFHT - 72, Figure 6.4.1-1
|2 Kalagala % 2 D it /k = & il 4 7~ 3, Figure 6.4.1-2 |Z Kalagala 7K /) D% 1 B RS R4
Y,
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Figure 6.4.1-1 Area Capacity Curve of Figure 6.4.1-2 Annual Energy Production of
Kalagala Hydropower Project Kalagala Hydropower Project

Box 6.4.1-1 Kalagala 7k v k L%

Kalagala &7t~ k&%, Bujagali % &ie~ BT AERROMEE RBRESHAHEICT L7720
DFHRTHY  Bujagali K IFEFEIZ L > THER I SN HADREZEORRE L LT, 2007
FEOBRIMEIIAN LN DO TH D,

Z D7z, Kalagala = 7& » ML, Bujagali K NHEEFRHEICL > T EZER I SNDHADEEIC
KTDHIT 44— arO—ETHY ., Bujagali FEDOIHL, Bujagali #Ex U 7 DOfES - R -
SALBTEE), RIS OBER ERADEETH D, S HIZE O L, Bujagali /K /13 EHTIL. Bujagali
EXEDEDIZH L THRADRERE, A0SR EL | S 23 gEtEr dH 5, Kalagala & 1
O Y TR, K, & U, BUEERZ: £ Bujagali & K BRI FrEE RO Z L
NH, A7y bELTRIENZ, 51T, Kalagala &1 # > #¥ (Kalagala, 71 /W& &
T~ T D) TEVFRERREX L ~ BT FMREXIL, EOHIBO P TOARE - 1 - %
FHMMEO®m I 6, 78y b U TITHAIAENTZ,

Bujagali 358 7112 NEMA 2N L 72 SRICREi S 72 R 7« 7 — 3 3 U1 BEL O ERERE
TIvarrirobl, SEIERTe T T AL TEBIN TV D, Kalagala 47t v
k DERIE-CIEENE, ML FERTDOIT =2 a v EEELTEY ., Bujagali K105 X it
CTRAOEEICHD O X5, MEROREFTECHIEFEIZORT DO DERRL LD T
L— AU 2T 52 L2 HEBEL TV S,

BARPYIZIX, Kalagala A7t v MZEEND L DIX a) Kalagala & 1 % > T Y 7ir< OF
ANWVJNZEBERAT DK )T T A X XL TITHEE 52 5 RKKREJR L AHE
H & Kalagala & A # U XU T (GBRAR, WE. B, ) oL 5 KRG & ARk
F o)A B 3.5km ND HARE S L IFATHAEES AT A (Aiao e 17
ZhEte) T, bk 0.45 NG 0.67 ERICEET H A~ d) Kalagala & % > X2 B
5 ALHIfEO H 2 LD TH 5,

(Hi# : Kalagala Offset Sustainable Management Plan 2010-2019)
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2) Isimba Hi1 s

Isimba 7K /J #5013, Kalagala #& Fii#J 15 km @ Victoria 7 V)1 R AGRE O FitH
IZALE LT 5, Victoria A /WD IR B W TR S Z oS £ TTH 5, Isimba
HiS 56 FHRATR AECHS 1:5,000 F2JE & RICRELS RV KR T v UITIE & A LR,

Z O Hh T Hydropower Development Master Plan (1997) CTi3HtY EF o Cidbs b9,
2008 412 MEMD DS BIHUES AL 24T > 77210 ©, iRl &C B R &S 13 Thhu T o
7273, 2010422 . MEMD & RA Y [E7 v b —+EIC KD Isimba /K /)6 K OBEE
BROT7 4 =2V T ¢ —fif, et KOALEER O a2 L& o FEBNHAI S N
TWb, LL7 4y b=t 51X E 72 Isimba K JJICBIT 2 Mgkl M & #2H S h
TWRWOT, AENE JICA FRAR 2B HIES A 3 X OWE R 1 : 50,000 OHIFEIZ K 0 G118
B L OIS 21T - 72,

Isimba DA% 721% 14m THJIARBLAS 1 : 1,000 LL T OFBARL & 72> TE Y AKKZE 7
WITE L TR LT, FAXBARIME—DOE TN EEZ NS,

Isimba & A TIXAERET /Ny 2N 1: 30~1 : 50 FRE D272 5 072/t & 7> T
THIRZRRRREE L TR LT, EAFRT7 Ny MRS O E 15m FRE O IR
ZELTNDN, %@%*%iﬁw&Aﬂ%%%waéoit\lﬁnmom%mfﬁ
KL% EL.1,059m & L 72356 i3 O BEK N IZ 2B DL M FET D, MEMD (%
mmM%Eun%mk%széﬂ_nﬂ\me®%mLtﬁﬁ%§%®G%mié
BEHERRICL D2 b DO TH D, Z D72, Gl LT DK KON D22 1 %
BT 5 & & bIT, KEHIKOERE 2 FFET 57212, HKMAERS K OE 0% TE 5

TR E U O HTER BNV E CTh 5, F7-4 b, FEEFTHUS O ZE/ 72 HITE R D VERL £ 243
Th5b,

MEMD %, AHiH2Y Bujagali 7K/ & [FERICIHFEEZFIHA LI LA T 7 ML W ESIC
ZLHERVBAEE T, EF LEBIERNENS, ttiﬁﬂ‘]@ﬁﬂ?ﬂ&:%ﬁ%ﬁﬂﬁ%&%if% N
T4y b F—toar s s FEBK TREDICER LHFICEFTL2HEL L TWND,
Figure 6.4.1-3 |Z Isimba % A D iT/KE & n‘y’i%mﬁ“o Figure 6.4.1-4 |Z Isimba 7K /) D& /) &
RIRERE R AR,
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Figure 6.4.1-3 Area Capacity_Curve of Isimba Figure 6.4.1-4 Annual Energy Production of
Hydropower Project Isimba Hydropower Project
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3) Karuma Hh 5

Karuma 7k /J1%, %9 15km [ Karuma FERED 84.5m D% ZELZFIHT 5 & DT, fEkILZ
DD FiiEl % KarumaA /K71, FiiEs4 KarumaB K& U7z “EBEPEBRR N E 2 STV
7=

#EFR D KarumaA 7K 771%, 1996 4EIZ IPP & L COBHMHMEN NORPAK (25 2 bz, &
TN ABF LR EMBEEOERSL T 0P =7 N OA 7 RO A Al
THETIORBICBIMNTDEL > Tz, 1999 FEICHBO T 4 =YY T 4 A X
T 4 LUV D IR A& T Project Definition Report 2352 % LS BREERA 25 & T L7278,
MRG0 S35 DRV EDOFEM OFNEIZ LV BIF O F I TEE L, 2008 47 4
S BUF T NORPAK (2 45 % 7= BAFS ME % it T L 7=,

2009 4E 11 A, MEMD 34 > FE, 4> 7 77 v 7t EHERD KarumaA K E L O
KarumaB /K /) Z#i5 L7z Karuma K D7 =28 ) 7 ¢ —ilids, et K OALEEO
TERR, i TR A Giea 2 v D EB ORI 21TV, 2011 4R RIZ1T Karuma 7K ) O
HLFIEFTHELTND,

AT ITTvIDA 2Ty a bR — MZIiUE, Karuma K IJIXEBUKHEDONLE %
Karuma #& L3tk 3.5km O HliR & L, BUKfAz % EL.1,029.5m & LTW5, BUKOOE T
(CH R R EEAT 2 BOE L R EAT L 0 IER 11.4km O UK & B E T 5 HiALIA B SE E
&7 oTWNBD,

Karuma EUKHERF D Victoria 7 V)R 300m Tl = 3K i 2> & He @) 20m o
FEIREE L TWD A, BUKIEL Kyoga IO KALZEIL 3m~4m FE L Ao, Z OIS
XA GLE LR A 5% T D Z &% Kyoga WHCPCHEET 2 IR R 7 ikt 2 H B S 5 FC
720 WY TR, F7o, BUKEE T 2km X0 FRIEAEA B EOT I R TS B e
REE > THRY, X 2P A e L THEYRHEBNGFELRD, - T, ATV a
Y UR— MIRE SN TV O IIVALABFE L Z Y TH 5,

Flo, AT a A= MZEE, Karuma K7) O BRI 114AMW ThH 5
23, Z DO EIT Karuma /K J)EERBRARRE D O T o X DB FMBR D — 7 FFED 16%#
LR VRE RN » TRORMADHELEE Z D EREDMNKIE L BbiLd, E 72 BUKE
ZNEE125m D bR L 2 RTEIE L TV D23, FFEITR U7z BEREBHES IR A | i
TELMENECL2BNR DD, 20D, SEIOMG CIIHEARERE 50 MW REE L L
HOKEEIIKE 2 Bloxt LT 1 &EET S Z & L7-, Figure 6.4.1-5 |2 Karuma /K ) D7E /)&
AR R AT,

PRAEEE /)8 K DRI 13 50% T & 5, Karuma 7k J713, fiBE 2 £ 72 72 7z sH X —
AB O EAMIERIE & 72D, TN T v A FIIMRFEE N B O & il 95 O T 7 SHELL
FEOBRFICHOWTIEEE I E LTHEG Ly, Zo@miE, [ U <L Rz 720
Oriang 7K 7], Ayago 7Kk /1. Kiba K/JIZ 43 TH 5,

— 5 B RAE KB 840 m¥/s 12 L AR KT A ST o b7 w2 — GRIEFITHER)
X 81% T, BHEDOWMIVALRKIOT T v v T 7 7 Z—IT_XTEWKEEIZH S, Kk
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FEEATOPE XS L Karuma /K ) O “ IR E S & O BEE A~ O 23 FTRE CH VTR X 72
B EN AT D, Z OMEEAIE Oriang 7k /7. Ayago 7K /7. Kiba K Hic b @ TH 5,
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Figure 6.4.1-5 Annual Energy Production of Karuma Hydropower Project

4)  Oriang Hi s

Oriang /K J1E 2 FE TR ADBAZREMS & LTERY EIF ST o - /s ¢, 4l
D~ AL —7"F REICE L RAEF X EEt X OB A 4 9206 L C BRI A HLR
D—oL LTEY EF-bnThHD,

Oriang /K 771%, Karuma BUKHEM S 2> 59 35km it a7 & Ayago /K EUKHE S TO
#) 13km fEl OV 72 58m R T2 b O TH D, Uk A OE Nl I E T 2 Bl L.
JER 11.2km DFKEE b o RV & BLiE T 5 JidViA B AR & L7z, Figure 6.4.1-6 (T
Oriang /K /1 D& Bt HE R 2R,
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Figure 6.4.1-6  Annual Energy Production of Oriang Hydropower Project

5) Ayago Hf 5

Ayago 7K /1%, Oriang 7K JEUKHER) 15km T T, 4773 Ayago )1 AE 272> 59 3km
WD Victoria 74 VIR EIZ KV 3 DDOWREEANZ I3 03 L D HaS 2 BUk s & U R
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okm M DOAFRE DO 8TmAZFIHT 5 & DT, "479 % Victoria T A /L)1 ZKEEIZE->T
Ta— Iy HHEICIVR ISR RO A TH D,

Ayago KT SIZHDOWTIZ 1984 FEic /va Y2 v bl A7 44—V 7 4 —
FAEMEEMER SN TV D, ZOMEFETIL, Ayago I DOFFFIZKEEL— &8 E LE
FEROIZBRZE LT < Ayago M7 A L F HIIARLD K X 72 Ayago )& A Tt 3km
X &7 LT3 2 Ayago / —AREREL TWVDHA, ZORIT 80 FEF-0ES
TEEHAINZ kT 2 BABF A B S L72© O T Ayago HUs OFR ¥ 2 87Tm D 34%FRE D57
DI TS /UL (60MW) 2T, BUEDOBNTEOH KITITRISHR T, BETIX
ZORBREROADEITRDNATND,

Hydropower Development Master Plan (1997) TlX 1984 7 4 — v U 7 ¢ —Fi & HE
BB IR TS Ayago ¥ 7 AR & Ayago )1 A5 0.5km T I St R & b % 7k
BL, E—7REBEETO X LKERELOMAEDOEICLDBRPRESINTND

AEIOFA TIL, i Ayago 7 2% & FHE N4 LIKBEZRIZ DWW THEBIRFET 21TV,
R d X OBREEZ B O M 2> & #Hlh 247V, Ayago *7"7?<7%0)7k%f c RAVIAH AR &

Ayago 7k 1 D3 EHE & L CGRE L7z, Figure 6.4.1-7 12 Ayago /K 11 D 1 B RS R4 R
K
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Figure 6.4.1-7 Annual Energy Production of Ayago Hydropower Project

6) Kiba Hi

Kiba 7k 771, Ayago /K /3 /%7K 1 & Murchison 7k 77 0 5% & i S O 17km R O ¥% 74
4Tm ZFHT 5 O T, ZOXBEENFHAREFR & 72> TR Y % A XA A6
5, KXo THUKIEAL Ayago K HK DO 0.5km FHtICiE L, BUK D OE Figic# T
BT EIEE 14km OHOKEE b > x IV EELE T 2 iiiviaA A & LRl L 7=, Figure
6.4.1-8 |Z Kiba /K /) D& ) EFHFEAER & =T,
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Figure 6.4.1-8 Annual Energy Production of Kiba Hydropower Project

7)  Murchison 13

Murchison 7K /71, Victoria 7 /U1 FiEREGLER O K TJAR T 2 v D fe FHTERIZALE
3% P75 50m @ Murchison FEAFIH 3% 6 DT, 1997 KSR~ A X —7 T LV WiEE
CiX. Murchison ¥ FiE 1.9km 124 A% & U CIi#EM 2 £ 5, Murchison # D E TS
(285 % Victoria A W OREIT 2 OKIEIZ LV > a— by b5 B — 7 REMKEZ RO
Z LKBEAIEEFIHAIRE STV D, Z OFHE TR & 236 K OYHK H AU &2
EESERITHET, FEATH TIHMENE LIELA T U e LTS,

AEIOFETIXZ DX LRGBS Z T, Bt s 2 HSICBUKEE 2 5217 2 K
X WAVAARIE B HLR & OIRT 21T 572, Z ORGSR, RFMIZIE Y 2KERE
FHEIRNER & 7o Tz, T O/MEHCIE, BRI Murchison & O WEILHERF O 7= 9O 38 FE T % 18
RIS L, BEATOERIZEM O 12 B oA L L-, Figure 6.4.1-9 (2
Murchison 7K /) 2 2 HOK B BH I G118 D By /K 25 & il 2 7= 37, Figure 6.4.1-10 |Z Murchison
KIS OB EFHERM R R,
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Figure 6.4.1-9 Area Capacity Curve of Figure 6.4.1-10 Annual Energy Production of
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6.4.2 KOBFAREHELROFEEEEET
PLEORFHZ L0 St oo B3 5l ot % Table 6.4.2-1 (2779,

Table 6.4.2-1 Potential Hydropower Development Project in Victoria Nile River

Project Unit | Kalagala [lIsimba | 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 m®/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 3 & U8 MEMD & })
A FEANIE Appendix | 2R

¥, KIIBAFEMBATH R DORIANZ 2 7o > TEL T OFHBEHE 25 LTz,

(1) &mKRHA
TEAOFIGEBRNS, B RHADEZFMEHEBICHRE L, HAODORESWIEIC A~E
ZrrE LI,
Table 6.4.2-2 Rating on Maximum Power
Kalagala Isimba Karuma | Oriang | Ayago Kiba Murchison
Maximum Power (MW) 330 138 576 392 612 288 648
Rating C E B C A D A

(2 BFR%EE
S ORI OBLEND, AWK EZFHMEEBICHE L, HEORZIWIAIC A~E
g7 LT,
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Table 6.4.2-3 Rating on Head

Kalagala Isimba Karuma Oriang Ayago Kiba Murchison
Head (m) 28 13 79 53 83 40 88
Rating E E B C A D A
(3) KEEE
HRFPE M ORI PE DB O | KSR ZFHIIE B ICRE L, EROEWIEIC A~E Z
N/
Table 6.4.2-4 Rating on Length of Waterway
Kalagala Isimba Karuma Oriang Ayago Kiba Murchison
Length (km) 0 0 12 12 8 14 2
Rating A A D D C E B
65  ERiEt
651 —f&
mﬁ%ﬁﬁw%t (3, EEATOEM LOREIC L D0 L BAEERFLTIE (WEh O
BN KD BGER S H, Z ZTIEHEE %@%Lm&%ﬁﬂﬁ [ZOWTRHAT HHHE NS
&%@ ﬁﬁ& THASE . BRI E OB E R ~D

IKNFEEFTOFERITITZ L5
OMBEMEIZ LV IRESI D,

Fro, KB LOF LKEAIL, BE

KEEFE & LKA 3 TERUT KB S v, #7K 7 BRFE M5 Al H1

BT DOALE Z2 KO R ET 2~y RE A T L
TWICRET DT — XA T2 EN 5, Figure 6.5.1-1 (24 ¥ A 7 O L& &Y ORS &6 %
R, N~y REAT | T H A T OIREI DT> TITHIERAE - $150 OKEERGE O L o
B DR TE D0 ED) BB LIRES LD,

AT ORISR GATH S L, HIEIZ~y K2 A TOL@ERATHEN, b L iE~y KZA4 7
DA 72 HITBEEIC 2 > TWDHD T, R TOHE T~y REALTEEAL LA T 7 Fa{ER L

7o
Headrace Surge Tank—p|
Ground Line |
——

Flow
Headrace Tunnel / Shaft
(Pressure Tunnel)

Ground Line

Headrace Tunnel/Shaft

(Pressure Tunnel) Powerhouje

(Undergroun)

Powerhouse
(Underground)
Flow
—>

—y/
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(Tunnel Type)
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Figure 6.5.1-1 Types of Waterway
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LUFIZ, A7k 77 BR F8 ol s

THEMARELREER D 27T,

Table 6.5.1-1 Applicable Powerhouse Type for Prospective Sites

. . Classification by method of
Candidate Projects head acquisition Type
Kalagala Dam Type -
Isimba Dam Type -
Karuma Waterway Type Head Type
Oriang Waterway Type Head Type
Ayago Waterway Type. Dam & Head Type
Waterway Type (Tail Type can be applicable)
Kiba - Head Type
Murchison Dam & Waterway Type Head Type

(Source: Study Team)

6.5.2 LA 7 MREE

LU AR SIBAR I CRA LI L A 77 hOME 2757,
(1) Kalagala #is (¥ A3 : Figure-6.5.2-1 2H8)

Kalagala #1134 AOBEFAEHAEETH V. EEMEEY ITUKRIEER, FEEATEL.
kR L Uitk & — kT K

HRGTER AT DR S D,
i, ERBEZ R/NRICHADEENG
MR Uiz, REMIS LE FNT k=7 ) — hEAHKNF L —FHOREE

PRI & DKL EF 22 % 77— h Aok

Fﬁ

ZEH U, IR AL @ 2 A F 2 MM AN ZOREExfRay o v 7 7 ¢
Wrar 7 )—bEHARNE LEEEX LEXREZEE L,

WHEKE L, FETEOES

uEA*%LtF@@*%L%/
CHERCCd D,

T 4 VK BERIFER ARG 2,000 T mP L KB THY . Fr T NOFEMEATRE

1. Kalagala 7k /y#is8o0 b3 CHEERR F o> Bujagali /K )36

AT & [F]

PERF AT

BRiZiZw y 78 a THEOMERN BN Z2BE L L TET b5,

(2) Isimba #ig (& A% : Figure-6.5.2-2 2 R)

Isimba HimlL& AE FTROFBEI L L TEHE ST Y, Kalagala S [EEE, 3 EEE

W3PS, RETES, FEEORE

BRI DR SN D, X LOREERA D Kalagala His

ERIEETH DM, X LEDS 30m FRJE & SV ¢, FRa 7ROT — 27 0 )V Z LD

BEHHHZEZDND,

30m ik & PR/ N 22 & LB T D DI b b B
ICHED T HHMA ORI N RSN TN D, HEMRIZT, REBEEL, M

B HTE K

1:50,000 #E R, 20m £~ F4&

EHFELNTHHEMND ., Hm OFEEOEWIZ L0 Em IS L OWEKERED KR
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255 AIREED i < o OB OARREEE 2S UREH i O BT i & L TR IT b s, 5%,
BHMA O ZED DICHT2Y . WIBHED T RELFHTH D,

(3) Karuma Hims (KEE= : Figure-6.5.2-3 )

Karuma #5122\ CiE, BfE. AV REDOA v 77T v 7k 74— T 0 A
AT NEBSINTEY ., TORBEREN b KBEXORETE LTHBIN TV,

KO EEREED I TBUKIE, B b o, KESRER (), H TR E,
BOKEE B FN DO S LD, BUKHEOREETE U TR G R A T 228 200D [ & 8 2 1%
YL L LC, BukOfhEo Lwbdkbrz B & L=/ — bo it 2 8 Uiz, [EEiEn
7= N ROATEMEORHICH e o TTHEFEEZZBE L, BUEERINLTND 7 4 —TE
VT 4 AZT 4 THRETT 5 Z EREEND, BEHTOMHEEE T Ol 6 T

HEIEHHAL TS, BAKE N UIENKR =27 )V — T4 =07 KIESKEK I
R VR AR UTe, BOKEE b o 3 e e o 2 oM SR 0 A
A[HETCd D, Victoria 7 A /L) D K 5 IZHIIRAL O E 2B 3070 < | @ oK REZ ik 0
DEITIRREIZ 72 2 WTREME N D7 WA IEIERX D BUKEE b o RVDIRIFII T, HOKEE k>
*W®%m#ﬁgfﬁ%€@ﬁ?ﬁﬁ?%éﬁmﬂ% HOKEE & o v &R E LT
e (BHAKRRX) 227V — oAM= 728 LT,

(4) Oriang His (KE&X : Figure 6.5.2-4 1)

Oriang #5UFHIE EOHKIN B~y RZ A4 T OKBEEREENEZEHA L TWD, KEL—
& U TIKKBENES RFIZHER 72 Lm0 — MRA L, TEEEY O, Sk
X Karuma #i8 & [FIERCTH 5,

(5) Ayago His (KEEF., Figure 6.5.2-5 )

Ayago HiS T KIER L # LKA D 2 WY ORERXDEHAETH S, KIBRIEGEM
HR D FEERFT BB CIL BRI A gD 7o n & b 2 KBV A 70 M RE#R
A LBFZED 5,

KERVLAT T NOEE, ~y REA T LT Z AL TREAFRETH D, ok~
7o X 90T, AKRIIBAFER RS O LLERF B M Tl & COM T AR~y R¥ A 7%
BH LT, KEEA— MIKBENE S BRENRLEFRLV— P LNIAR THHHHND
FEfE— N Lic, KEXREITRO EERHEEY O & O Karuma #ixT & [F]
Hchb,

EREAMINSY - BAIERIASH



OAVIEKDRREVYRYI-TSVRERETOYT O
D274 FILUR—k

(6) Kiba #R (KB : Figure 6.5.2-6 ZF8)

Kiba #i,5 13 L OEKI DS~y REZ A4 TOKBRNEZEHAL TS, KEL—FE LT
WK N RRENCH R 72 e — N L, EEREEY O, #5013 Karuma
CRIEETH D,

(7) Murchison #8 (% AKE= : Figure 6.5.2-7)

Murchison Hit i3, # LKA OFERADEHAIRETH 5, Bz COKBXNZEHT 52
& HAEETH 503, Murchison IS DFERT > v v L E R KITERA TE 2 01%, & LKE
KOBEERDOHTHDH Z L6, KITBIF AR O FLR RGBS Tl & LK =D L
AT U MR LRFEZED 5,

LKL AT 7 FOEA. Figure 6.5.2-7 (R T X LY A FHBKEL— b ZKREIZT
ETHD, IEDHEECHRTE LI LML LB X HNDHD, Z LElaER o L O &
BLOHEORIIC L > THE EFAEE T 56D H 5, BukZ 2oEERA0L, B
NEANICEFRSIND ZEEBRE L, tHoBEmEO D Rnwar 7 ) — FEHAS L&k
ALz, EHRY 2357 — NROF Aok iR 2 3 H) &3k s A
HEAKIEER & FERE A SRR S N D KL — M ZHITE ORI D~y R A 70 Fi ]
ARETH V. KEE/L— M RERE R — N ERA L, RBEITER X OUKEEHEEY ORERL
B L OHEE AT Karuma #5 & [FAETH 5,
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Figure 6.5.2-1 Kalagala Site (Dam Type)
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Figure 6.5.2-3 Karuma Site (Waterway Type)
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Figure 6.5.2-5 Ayago Site (Waterway Type)
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Figure 6.5.2-6 Kiba Site (Waterway Type)
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Figure 6.5.2-7 Murchison Site (Dam and Waterway Type)
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6.5.3 KAOBEEFHRDKETHET

7 WSO FEE G T A2 . Table 6.5.3-1 (2",

Table 6.5.3-1 Salient Feature of 7 Projects

Kalagala Ishimba Karuma Oriang Ayago Kiba Murchison
Item Unit Dam Type Dam Type Waterway Waterway Waterway Waterway &WZtaeTway
Type Type Type Type
Type
Dam / Weir
Type Comnbined Comnbined Concrete Weir | Concrete Weir| Concrete Weir| Concrete Weir Comnbined
Dam Dam Dam
Height m 45 30 20 20 20 20 45
Clest Length m 235 320 620 610 480 550 650
Width of River Bed m 175 70 - - - - 240
Catchment Area km? 264,450 264,620, 346,000, 346,710 346,850 348,120 348,600
Full Supply Level m 1,088 1,059 1,030 910 852 765 718
Rated Water Level m 1,087 1,058 1,030 910 852 765 715
Minimum Operation Level m 1,086 1,057 - - - - 712,
Gross Storage Capacity MCM 82 88 - - - - 42
Effictive Storage Capacity MCM 19 22 - - - - 19
\Waterway
Headrace Tunnel
Number of Tunnel nos. - - 6 4 6 6 6
Inner Diameter m - - 8.4 9.8 8.4 8.4 9.0
Length m - - 555 740 96 390 290!
Penstock
Number of Penstock nos. - - 12 8 12 6 12
Inner Diameter m - - 3.8 4.9 3.8 54 5.9
Length m - - 70 90 50 55 46
Tailrace Tunnel
Number of Tunnel nos. - - 6 4 6 6 6!
Inner Diameter m - - 8.4 9.8 8.4 8.4 9.0
Length m - 11,000 11,000 7,600 14,000 1,800
Tail Water Level m 1,059 1,045 945 852 765 718 625
Powerhouse
Type Open Air Open Air Underground | Underground | Underground | Underground | Underground
Number of Unit nos. 10 6 12 8 12 6 12
Type of Turbine Kaplan Kaplan Francis Francis Francis Francis Francis
Transmission Line
Length km 28 47 1 34 46 56 122
Voltage kV 220 220 400 400 400 400 400

6.6 Hh'E
6.6.1 —fig

Victoria A WINZ A SN B 72 DFEW B 20T L7223 B3E F L TW D, fil)ITRV O H
Bix, —MICHF1EL 30m~50m mOEH EA4 R L, WK E T, 156~25 ERiZORE & 78D,
TTAERIR IS 200m~300m 23 < BT 2 B L TR Y /NS Ri@ & Bk 5, WIRHERY
REHEREY) . do K OVESEHERE S O REREHERIMIE, —RITHEV, W78y ofEdkiE, om
BEOEZALH LN, BEIH > TRV ETHELL TS Z L dH D,

BHIE AT, W b BRI IR 2SR O S TR Y | MM E i T 5 LT,
RE 22T By, Kyoga il & 0 EiMNIISRIR DAL R R -CH AN RS 23 A < 5
20Tk L, THRANI A ERRES 2 BERA SN oM LTS, REAREELEL
EREDOWAIT 0 IE, —RICa2 7 UV — FEME L TOFMMAREE L, &I > TE,
HIT D DALEIS L OVEM O T2 DJFA L Z G 2 0ER B D,
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6.6.2 HixMRDOMEMHE
KT BABE AT AL D HUEDIR L 2 LA R IZ D D,
(1) Kalagala His

EHEEARIT, EREE R RS 2 RS L, BEMER (BAK) BET 5, RMTIC
T2 BEEEEDN R LTV D, ERITIIRA BT 5, IR ITERE 4 # < #RHl5
é%af;f\ Weir DELRE L U CRAFRERP BT 2 &L PIRESND, BERIIMNESE L Tk

IBEKMEBIERWE S TH D, EARITEIE LAV R LS S~emfEEE > TWNDH L LD
_éﬁ RSNz, ek, AR OEBOBACTRE TR O AR B 5,

(2) Isimba His

FEEEER T, AEREE N RS2 RS L, EEMEER (BAR) Z2E0ET 5, WRAHT
(ZITAT % BN EE I LT D, FRRa OREIE I3 < AR AIA~BRS 5, IR
IFRE A< HRHIT DR T, Weir DR L L CRAFREBRMNHBIT 2 &L PSS, &
FIIMREAE L TR, BAMEBERNL S Th D, ELARTEEERD72< & d 5~6mft
E#->TWD EBlEENT, B, LEARFOEBEOBULIRE TRV ATRENED & 5.,

(3) Karuma #hsS

AT RERR RS & 2R &3 5 WRAMHTDICIEAT & B 22 S N BEH LTV 5,
T RATUT I3 28 % T < R0 B T, Weir OIERE L U CRAFARAAENHET S k%*ﬁé
No, FEERRET L2, AFIMRESE L TBY, BAELERWE S TH 5, BRI
TRFCES E b L, R—V v 75 =22 X % & FIRE 40m if%@ﬂftbfb\é%
Tibdbd,

(4) Oriang H# =

AT EERN RS2 TR ET5, Zbid, BREAREETHY . weir OFEREE L
TR, REIIRETIN, BRIIMRES L TBY., BAKELIENWE S THD, 1B,
FEA e D D B VIR FE 1 TR0 W AT HEE N B 5

(5) Ayago HisS

SRR TR ER A S 2 FAR &3 2 IR IZIZFT % B e m DS @& H LT 2,
TTRAHT I3 28 2 3 < HREI D F2E T, Weir OJERE S L CREFREBEAHIIT S L PAS
N5, BAEIMREELTEY, BAMELIRNEL S Th D, HFAOREEIT %I 30 E~
50 FEAbH (3R ~ME< . Bok A~ EFTFHB AT OfEIL, NE 7213 SW I
BERLTWD, ok, EAFOABOBALERE IZOCHEOGATREERH 5, BEFHEX
(Figure 6.3.1-1) TiX, HIEN S NE-SW RO A HEE STV 5D,

6) Kiba H#1

BMEAEIIRERRAREE TR L5, T bid, BERERTHY . weir OIEEE L
TRIf, BRIMRESRL THBY., BAELRNES TH D, k. LEhHFEOEROEL
R ITORTRO AR & 5
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(7) Murchison #t8

AT REBERA S 2 ER L T2, HEREIRIREARE~E A RAA~ER T 2,
Murchison 7 4 —/LV A Clx, IS FEIHELTEY ., EEQ«HT EXBlEiTE 5, EREEZ G,
AENLSHEL TV D, REBEILH TIX, FEICZE > TERIIDBE LT, LA L
NH, KEALOEEOBZIIMNRES L, BAELIERWE D Th D, MIRMIITITEE A #
HEHIT DFREE T, Weir ORLfEE U CRAFABEN BT 5 L PHREIND, B, LEfiE
DA D EULIREE TR AT REME D B 5

LEGEND

1 Cenozoic sand silt
Paragneiss banded
including mafic gneiss

] Gabbro
%>> Kiba Ayago
\{f __-- Assumed faults
Karuma

Murchison falls / \{rOriang
N
/

0 10 km ~

(Source: UGANDA North of 1° N, Preliminary Geological Map of Uganda 1:500,000 (unpublished) )
Figure 6.6.2-1 Geological Map of Karuma, Oriang, Ayago, Kiba and Murchison falls

BEAFE RS L OAHA Tl L 72 SARE RIC L D & KBS EAAIL, Wb
R ERE 7 HER 2RI ST s S,

¥, KBRS RS DORBGAIRT Y 7= - T, M L OB O MV S 2 3 mE H (12
BEL. WESLMEOBRWIEIZB~C T2 L LT,

Table 6.6.2-1 Rating on Geological Condition

Kalagala Isimba Karuma Oriang Ayago Kiba Murchison
Characteristic Sound Sound Moderate | Moderate | Moderate Moderate Moderate
Rating B B C C C C C
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6.7 HBILEHE
6.7.1 FEMRADT IR

(1) Kalagala His

Kalagala #1531, A VIO TH D
Victoria 17> 5 27km FiICALE LT
%, HE Kampala 7503, EEZFHL
TV v RH TR 110km, HTHK) 3 KR
EETDH, YA MO REY OEEE T
DR 3km [ElIE, AREZE ORI E A< 72
D, BEEMIRATH O T 7 & ZE K & i
TOMEND D, BEREREIZ DV TIE,
HEEAIPR, SRR L b ICHEIC K
ERIEEAELD Z EiFnEBbh s,

(2) Isimba His

Isimba #i%, A VIO TH 5
Victoria 17> 5% 42km FHEICALE L T
%, EAF Kampala 2> 5 i, EEZFH LY
>V R TR 130km, BLTHK 3.5 IEfH] &
B D, A MO RTFY OEEE TOKN
15km FHIE, REFLE DM NED e < 72D,
BREMIARH O T 7 & A BT 5
VBN 5, BERREREIC DWW T, HE
PR, B/ NEHRER & 6 | ZHik (2K & e 3B
EELDZ LiFnnEEbhs,

(3) Karuma #t

Karuma HiS0x, A VIO RTH D
Victoria 117> 5 #J 120km it Kyoga i 7>
BHEIZ 130km FHEICAZE LTV D, BHHD
Kampala 725 1%, EEEZFH LS Y o=
7 TR 260km, L THI 4P 2 27 5,
PA SO ERTFY OEEE TOR 1km [
L BTHOT 7 v B AT DSBS
Hb, BEREREICOWTIE, EEHIIR, &
INEIRERE & BICHEIC KR E R WAAE LD Z iThn e b s,
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(4) Oriang Hi

Oriang #1,50%. Kyoga i#17>5#%) 160km
Ty, Karuma Hi72> 5 40km IS A7E
LCW5%, E# Kampala 75 1%, [EiE%
FIH L Karuma #£H T 275km, B THI 5
Rl &2 295, YA b ORFD OELE
£ TORKI 30km [l O T 7 & ZER
EEAHT D2 MEN D D, BERREEIZ DOV
Tl EEHIR, SRR S SIS
BICRERIWEELC DL Z LTV ERA
bivd,

(5) Ayago HisS

Ayago HisiiE, Kyoga {17 54 175km
i, Oriang #5725 15km FHtISALE LT
W5, EEL Kampala 725 1%, [EEZF]H L
Karuma #% F T 290km, HLCHJ 5.5 FFf] &
BT 5, A MbEE Y OEE £ TOR
45km [, BBl T 7 & AE R & Bl
LWEND D, BERENEIZOW TR, HE
HIBR, Fe/ B ERR & b ICH sl K& 72
AEAETDHZ TRV EEbns,

(6) Kiba #isS

Kiba #1513 Kyoga i#]7)> 5 % 185km T i,
Ayago HiEH5 10km FHEICALE LTV 5,
EHL Kampala 2> 5 1%, [EE 25 H L Karuma
& H1 T 300km, B CHY 5.5 R A2 295,
YA S DRF Y OEEE TOH 55km [H
X, BT 7' AEK AT D MBS
bh, BEREEICOWTIL, EEHIIR, &
ANEHAEAE & ITHR I KR E R EE AT
HZ Tt Ebhs,
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(7) Murchison #t%

Murchison #is50%, Kyoga i#2> 5% 210km
T, Kiba HiS 6 25km FRICALE LT
%, H#ES Kampala 725 0%, EEZFHL
Karuma #% F1 C#J 450km, B CHY 7 BRI 2 24
%o A M BEEFD OEEE TOR 30km
M. BHOT 7 & AEKZEHT 2 LN
b5, PBEREREICOWTIE, EEHIR, &K/
EERER & b ICHEIC RE R AE LD 2
i nwEBbhs,

Total Length 61km

VKl/ba% e
Murchison Oriang , Karuma
~—Y

0 km 55 km
| |

110 km
|

Figure 6.7.1-1 General Layout-1
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Isimba

alagala

Bujagali
Kiira
Nalubaale

0 55 km 110 km
]

Figure 6.7.1-2 General Layout-2

%A ho, Kampala 726 DEREE . 7 7 & AEREE A LR E Y OEE)S O
it % Table 6.7.1-1 |2/~ 3

Table 6.7.1-1 Approximate Distance

Distance from Distance from
Candidate Projects Kampala (m) nearest highway
(m)
Kalagala 110 km 3km
Isimba 130 km 15 km
Karuma 260 km 1km
Oriang 275 km 30 km
Ayago 290 km 45 km
Kiba 300 km 55 km
Murchison 450 km 30 km

728, IKSIBRAIFAGAR M DORGAIRZ Y 72 - T, i LRAFEOBLEN DB HSE~DT 7 & A
ZRMEEBICRE L., KAV OEENSOFRT 78 AEKOBWIEIZ A~D F 7 & L
77,
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Table 6.7.1-2 Rating on Accesshility

Kalagala | Isimba | Karuma | Oriang | Ayago | Kiba Murchison

Length of new access road (km) 3 15 1 30 45 55 30
Rating A A A B C D B
6.7.2 IH

Table 6.5.3-1 7 #ii D> FEHETCIT R LI EARMB LG LHEREZ RIS, BT ey =7 b
DIEFEMN D, X LAFEEITO T A 444, X LKEA (EILiAZZ Run of River) FEATO T
WZ54ELREL -7,

KM O T H % Table 6.7.2-1 1273 L 7=,

2B AERHLE OBGATRT Y 7= 5 T BN EEAOIEOB A S T2 MEEE 2R E
HMNEWIRIZ A~C T2 b LT,

Table 6.7.2-1 Rating on Construction time

Kalagala | Isimba Karuma | Oriang | Ayago Kiba Murchison
Construction period (year) 4 4 5 5 5 5 4
Rating A A B B B B A
6.7.3 EERBETOY—FE2AL

EIRBHAEE TO Y — KA A LIZHOWTIE, UTFTORT J—= JHMELZRTE LT,

a: UETCL OEHIEJRBAZEE (GDP2008-2023) |[ZitdisnT\Wbh Z &
b: T TICT7 44—V VT 4 AXT 4 HOEFIRENREINTWDD, HBDOIWVIEEDOTIE

B, V— RN A LPEIHENT &,

V—RZA OB W T ey =7 NRZORMEEL E L TIT< T, FFICEE

BRI ANVAR—rELTUTDIRBREZRLND,

i) BUNROBHFRABRYFEH CRESNL TS Z L

i) 74—V EUVT A RAZT A REBMINTEY, BiZ7av= 7 MM - &%
) - BREERNICBARFIRE CTH D L DB LAELN TS Z &,

i) Y7 n Yoy NMIRTHEETENZ O THHESNTHDE D, HDHN
TEORBLRY FREERSH D Z L,

B a IOV TIE, v v X BUF ORI BB Gl E#E TH 5 UETCL @
GDP2008-2023 2% 7 B Y =7 MR SN TN DN E I DITHONTO LD TH L, Z0D
FLHUE, M T e Y FRBICHT 2 U N A BIFLE LTaIy M T2 L OMKTHY .

iz

TR OB STHEIZ OV TOPEIEESCHE NS DG &I LT 7 a vzt b

ERNHLLDOEEZ NG,
EHE D IZHONWTIE, 74—V E VT 4 AZT 4 FOFEARHEN EORERIN TV,
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HHNNIZDOTERHDMCED, U7 m V=7 NORRAEZHMT L0 TH S, B%
ARENE D DO 2 T 57D OEERRETH DL 74—V U T A AXT 41F, VH A
BFII b LV BEEZEZ TV DHDICE > CTEERHBER 250 THD, LvLA
MWD, TORREENAARFTT 4=V T 4 AXT 4 ZET HIZFZFOEETYTE
119 Z EBWREERGANZ N, TTIC T A=V VT 4 AXT 4 NESNTOD 0,
HOVITET 20 ERORREMNENH D Z L1x, V— FZ A APEHINDI DD REH
WNERDHEDTHD, B, KK~ AX =TT Tk, 2023 FF THFEHIF E LT D
DT, U—RZA LZMHE L ET 2023 FF CITEBROAREENH DL E D b EHEDH
WZEOT, 7B, V—RKZA 20T, 74—V VU T 4 AXT ¢ SLCBRERENNED
FHTHA - REF. TFEALEFRER, EeFLTHEEND,

LLEZE#ZE L, BIRNEWIEIC A~C T 7 L Lz,

Table 6.7.3-1 Rating on Lead Time

Kalagala | Isimba | Karuma | Oriang | Ayago | Kiba | Murchison

Time before 6 6 5 5 5 5 5
commencement (year)
Rating C C A A A A A

6.74 IEHE
(1) ART=H

TR, AR OBERE X FH R K O Table 6.5.3-1 TS ICiES& . KABHFES A K
V=27 (v —E) TRk 94 7 AT OHEERIZHIY R L,

KW S OFE TR (EHl. =227 V—b, 8. 77— F) OfE% Table 6.7.4-1 12, &f
#M % Appendix H 127”7,
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Table 6.7.4-1 Quantities of Main ltems

Kalagala| Ishimba | Karuma | Oriang | Ayago Kiba |Murchison
Item Unit | Dam Dam Ru.n-of- Run -of- Run -of- Run -of- Dam
River River River River
1. Dam
1.1. Care of river LS 1 1 1 1 1 1 1
1.2. Dam
(i) Excavation m® 645,800 555,900/ 403,200| 395,800/ 301,200] 351,700 292,500
(ii) Concrete m® 161,800| 434,500] 90,400| 89,300| 75,600 83,100 447,500
(iii) Banking 2,900,000 513,000
(iv) Reinforcement bar ton 0 0 400 400 300 300 0
2. Intake
(i) Excavation m 149,900| 120,800 82,800 76,200 82,800 82,800 88,300
(ii) Concrete m® 52,200 42,300 29,400 27,100f 29,400 29,400 31,300
(iii) Reinforcement bar ton 2,100 1,700 1,200 1,100 1,200 1,200 1,300
3. Headrace Tunnel
(i) Excavation m® 0 0| 266,400| 329,700/ 46,100 187,200/ 139,200
(ii) Concrete m® 0 0| 82,0001 106,600 14,200] 57,600 42,800
(iii) Reinforcement bar ton 0 0 3,300 4,300 600 2,300 1,700
4. Penstock
(i) Excavation m 0 0] 15,2001 19,700{ 10,900 10,600 14,600
(ii) Concrete m® 0 0 5,700 6,100 4,100 3,100 4,600
(iii) Reinforcement bar ton 0 0 70 70 50 40 60
5. Powerhouse
i) Excavation m , , , ) ) ) )
(HE i 3 215,400| 122,100| 170,600| 157,800/ 173,400/ 169,500 176,800
ii) Concrete m , , , ) ) ) )
(inc 3 127,200 68,300 37,300 32,700 37,900 29,700 38,700
iii) Reinforcement bar ton , , , , , , ,
(iii) Reinf; b 6,400 3,400 1,500 1,300 1,500 1,200 1,500
6. Transformer Hall
i) Excavation m , ) ) ) :
() E i 3 0 0| 107,600| 101,200 109,300f 92,200 111,500
ii) Concrete m , ) , ) :
(incC 3 0 0] 37,3001 32,7001 37,900] 29,700 38,700
(iii) Reinforcement bar ton 0 0 1,500 1,300 1,500 1,200 1,500
7. Tailrace Tunnel
(i) Excavation m 0 0]4,866,000]4,259,200(3,362,000(6,193,200] 796,300
ii) Concrete m ,210, , , ,040, )
(inC t 3 0 0]1,210,300] 942,000/ 836,200]1,540,400] 198,100
(iii) Reinforcement bar ton 0 0] 48,400] 37,700] 33,400] 61,600 7,900
8. Outlet
i) Excavation m , , , , , , ,
(HE i 3 25,000 25,000 19,800, 21,300f 19,800 19,800 19,800
(ii) Concrete m 15,100 15,100{ 10,800f 12,000 10,800{ 10,800 10,800
(iii) Reinforcement bar ton 100 100 80 90 80 80 80
9. Access Tunnel
i) Excavation m® 0 0| 76,5001 63,000 58,500] 45,000 45,000
()
ii) Concrete m® 0 0] 17,0001 14,000/ 13,000/ 10,000 10,000
(i)
(iii) Reinforcement bar ton 0 0 5,100 4,200 3,900 3,000 3,000
Total Excavation Volume m3 |1,036,100| 823,800/6,008,100]5,423,900|4,164,000/7,151,900| 1,684,000
Total Concrete Volume m3 | 356,300| 560,300|1,520,100|1,262,400|1,059,100]1,793,800] 822,400
Total Reinforcement bar ton 8,500 5,200] 61,500 50,3001 42,6001 70,900 17,100

R, EMHS OBIAIAZ Y 72 > TE, B TOBSALLIEIEE 2> 7 U — 8% 235
HBEIZEREL, R a—20nPRWEICA~E 77 & LTz,
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Table 6.7.4-2 Rating on Excavation Volume

Kalagala | Isimba Karuma | Oriang Ayago Kiba Murchison
Excavation Volume(10°m3) 1,036 824 6,008 5,424 4,164 7,152 1,684
Rating B A D) C C E B
Table 6.7.4-3 Rating on Concrete Volume
Kalagala | Isimba | Karuma | Oriang Ayago Kiba Murchison
Concrete Volume (10°m?) 356 560 1,520 1,262 1,059 1,794 822
Rating A A B B B C A
(2) =%E - B
1) EERE
K7uT el MBI HAEEROBREZ TRLIIRT,
Table 6.7.4-4 Transmission Line
Voltage L Length
From To Circuit No
(kV) (km)
Kalagala Kalagala Bujagali 220 2 28
Isimba Isimba Bujagali 220 2 47
Oriang Oriang Karuma 400 2 34
Ayago Ayago Karuma 400 2 46
Kiba Kiba Karuma 400 2 56
Murchison Murchison Karuma 400 2 122

Oriang 7K 7R FEATLL FIC B 2 EBARIESL A RN T H A BEM 2 i b 7220 Victoria
FA NN OFEMNHTER T 25 & L7z, {E L Murchison 7K )% &EHT1X Victoria 71 /L)1 D
FHFRMNCERR TERDO T, ENAREOI 2 SRR CEE £ ¢, BEEpWIC
BAPART £ THEx 25k & LTz,

F 7= Isimba, Kalagala /K /)3
~HEe T HEHE & LTz,

UTIE 7oy ok

Karuma

FE AT 2 BEE 5 2 DA EE AR X RERR OB B N T Bujagali ZEEEAT

LEMRL— BT,
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Figure 6.7.4-1 Transmission Line Route Map of Oriang Project

Figure 6.7.4-2 Transmission Line Route Map of Ayago Project
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Figure 6.7.4-3 Transmission Line Route Map of Kiba Project

Figure 6.7.4-4 Transmission Line Route Map of Murchison Project
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Figure 6.7.4-5 Transmission Line Route Map of Kalagala Project

Figure 6.7.4-6  Transmission Line Route Map of Isimba Project

7R, A DORGA I Y 7= o T, ZhRME OB S & EERR O Pk F ok & %k
Fu AZFMERICERTEL, B ARDRWEICA~E T 7 L LT,
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Table 6.7.4-5 Rating on Distance to Load Center or Existing Grid

Kalagala Isimba Karuma Oriang Ayago Kiba Murchison

Distance to _Ioad center 28 47 1 34 6 56 122
or existing grid (km)

Rating B D A C D D E

Table 6.7.4-6 Rating on Relative Transmission Loss Comparing Karuma
Kalagala Isimba Karuma Oriang Ayago Kiba Murchison

Voltage (kV) 220 220 - 400 400 400 400
Length (km) 28 47 0 34 46 56 122
Transmission Loss (%) 100 168 36 50 60 131
Rating C C A B B B C
(3) BRI

7K B Bl 4 0D BSOS RTS8\ L — AR, R B AT C AR
HIARKE DL ODHRRFINCA r—A A Y v b BA, FROEAZEEO b, HH

A ZRE LT,
o HUBEH IR OB R~ DR

b =T EE 0 B Ok IR
PRATIE F DS HEME & iR

AT RV N OBRRIO EEH T FRICFT.

Table 6.7.4-7 Salient Feature of Electrical Equipment
Items Unit | Kalagala Isimba Karuma Oriang Ayago Kiba Murchison
Dam Dam Run of Run of Run of Run of Dam
River River River River
Maximum 3
. m°/s 1,375 1,375 840 840 840 840 840

Discahrge
Effective Head m 27.5 12.5 79.0 52.8 83.0 404 88.0
Number of Units No. 10 6 12 8 12 6 12
Type of Turbine Kaplan Kaplan Francis Francis Francis Francis Francis
Maximu
Discharge per m®/s 137.5 229.2 70.0 105.0 70.0 140.0 70.0
Unit
Turbine Efficiency | % 91.3 84.3 925 92.4 925 89.9 925
Generator

. % 97.5 97.0 97.6 97.6 97.5 97.6 97.7
Efficiency
Combined

. % 89.0 81.8 90.3 90.2 90.2 87.7 90.4
Efficiency
Capacity per Unit | kW 33,000 23,000 48,900 49,000 51,400 48,700 54,500
Installed Capacity | kW | 330,000 138,000 586,800 392,000 616,800 292,000 654,000
Construction Cost M
for Electrical US$ 151.8 114.0 2417 178.7 245.2 146.5 249.1
Equipment
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6.8

6.8.1

Zoozy FERADKRE
— %

TEHEEIIHA RSO THEHBEEZ ZE L, 2010 RSB W T USSIC THIE L7, FHIZ %=
TIL, WBEOBELEF TKAREHTA RT3 4 (Fop/LX—lH) | OREHELBE I
FLORMHERMICHESESME T EEEZ RO,

M)

)

®)

(4)

(®)
(6)

()

@)
)

fEE R IX, BiafER2 V27 Kalagala, Isimba, Karuma #5803 —f: 10MUSS$% |
SEANFEN TRERE RS 720 Oriang, Ayago. Kiba, Murchison H#i 2 >\ Tl —4
5MUS$z &t E L7z,

BRETXPRE 1T, ENLARS: (Kalagala, Isimba, Karuma Hi5) (A= 2 ho 3%, [H
NEARW (Oriang, Ayago, Kiba, Murchison Hisi) (XA 5% %5 L L7-,

AT HEBEOHIL, FEOKSFEEF ORK U2 EIZ, WA T A FemiELT

Sk

HEe L,

IR IV 3 K OVEE IR I O T F# 1%, 2010 KRR O E RS T 2 % L
THH L,

EEMRIL, A S Karuma OBBART, Bujagali EETE COE A ZF E LT,

Hoffr - BERRE TR (MEfE T3, REEXPR., BEARTHF. KM, B
i, EERMOF) O 15% % i L L7,

%W% I, EEE (MElE TH, REXR., DARTE, KIBEWEM, B E .
EEREOF) D 10%EFH E L7,

AR TR, 10% %5 B LT,

T AN & THE I IMIERL 3 X OV A B K Ok 2 % 3~ 2l ABIRLE 135
FN TR,

TuYxs FOTHERET, RIRLZEBA THE SN,
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Table 6.8.1-1 Composition of Construction Cost

(1) Ui To MHFEL, BisifE, 7 7 v AEK, BEREROWE, Ha
axfif. FHET. LR E B E

(2) BREOAIRE RETRIAIRE, £=2 VT8

() bART=HE#E Fh FLKER RAFDEIY T

K BUKA. BKEE b, KIEEE,
HOKEE, BUKEE. Hokn
FEEAT . REATEMB LORE

(4) K IIHEABE KIEERE, ¥ L7— b, Bk 7 — R

(5) TR KEL FEEME, AIERR. HIHLEE, BAPAZE.
RKIF7 L—r

(6) LA M FREL, SEMR T, TR, S, S, EBR

(7)  Helr - EEEE SRR G . M TR ERE M (EEEE O 15%)

(8) TlEE e T, TR TF, BRMES. Kdkes, BB - B
WO BRBE G B D 10%

(9) HRRTPOF T 10%

(10) BIBL. AN FELTHARN

6.82 HE&EHESENTAO Y FER

6.8.1 DEMICHSX, KEOT a7 NEM A Table6.8.2-1 DBV EH LT,

FEA A Appendix H (279,
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B, FEMHEORGAIIT Y T > T, BFEMEB L OB ETHEORS SOBENLERI X
ZEMmEAICREL, ZWEICA~D 7 L LT,

Table 6.8.2-2 Construction cost

Kalagala | Isimba | Karuma | Oriang Ayago Kiba Murchison
Construction Cost (MUSS$) 656 618 1,977 1,754 1,618 2,266 1,138
Rating A A C C C D B

6.9 EHRMHO®E

— WK DOFRBEBHEAC EDDEHADIZTE A CITERE TH D Z L, RSN R - THAE
BRERIZKREIT RN LD | BT B T ORFIEDHIWIL TR R TkW Y4 0 Eigk )
AFONT TkWh 40 BRG] TITHo 2 & &35,

KW 4720 dtgx B (USSIkW) =#Eax® (USS$) /1 kit /) (kw)
JEABFUI (US ¢ /kWh) =Ha% x AEREER | 4R[S ) R (KWh)

T2, ERER=EAREIRE [ @) H{1+H) 1Y) HEEGSHEEE AR [1%])
i: Fl73% 10% t: i A AR 50 4

KW 24 7= 0 &gk (USS$IKW) & REFEA (US ¢ /kwh) OFFE RS % Table 6.9-1 [T~ 7,

Table 6.9-1 Construction and Generation Cost

Items Unit Kalagala Isimba Karuma Oriang Ayago Kiba Murchison
Dam Dam Run of River | Run of River [ Run of River [ Run of River Dam
Project Evaluation
Construction Cost USD/KW 1,989 4478 3,367 4,475 2,627 7,759 1,737
Generation Cost
For Firm Energy Cent/kWh 65 147 8.7 11.6 6.8 200 9.0 *1
For Total Energy Cent/kWh 40 9.1 5.3 7.0 41 122 55 *1
*1 : Cost is based on only night time operation

B - BWEmICB T A2 7 ) —= PO, T L2 ICRE LT,

ar KRABAFGEMH A ORE 2 X N, BEFOEE KRBT OF-E 5 ER4E (23.25
US ¢/kWh) Kok &

b: KDBARBERMMSEOIE A R, BATOr =7 ~OfmH e L iR 2 &
c. BEEWMEOHRBEL, HOHIWVIEMENRSH D Z L

Ea bl bl BET oY=/ FORBEHEE L THESNLEHLOTH D, HEHEalz >V T,
BEFDOKIIEEBEL VB A FREWEAICIE, YO KIRENEEHT D LIk IHE
TG L2 DRERTH D L OBRNORE LD TH D, £1o, EHEDIZHONTIL, BE
E A~ O RTREME & L T—F @\ =714 28T OE I EHE K D & %O K N FEED
FEIAANPERS RV ERFEH LR EWVIBENOHRELIZDTH D, K clzONT

X, BEREORBLICEAT 2D TH D, U FBIFLIMEORIFERIC X 2 & &AL,
%%WWiE%ﬁ%ﬂm%g@%%MM\Lﬁ%ﬁﬁﬁmﬂzﬁfé%Nfé%éowfhwWH%%ﬁE
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DESEDO AR HIVX, BEHBORDFIZRDEVIBENLRELTZHDTH D,

FEROREEICESE BREMOBANSLREEIRA N NP —0FELZIEMERHICEREL., &
WIEIZ A~NEZ 7 & LT,

Table 6.9-2 Rating on Generation Cost

Kalagala | Isimba | Karuma | Oriang Ayago Kiba Murchison
Generation Cost (cent/kWh) 4.0 9.1 5.3 7.0 4.1 12.2 (5.5)
Rating A D B C A E B

*: Generation cost of Murchison is estimated on half of its capacity, because generation hour would be half day.

Table 6.9-3 Rating on on Financial Negotiation and Close

Kalagala Isimba | Karuma | Oriang Ayago Kiba | Murchison
Donner To Be Determined (TBD) TBD TBD TBD TBD TBD TBD
Rating C C C C C C C

6.10 IBiE
6.10.1 BEOHR
1) #wmOREY

IR, R TORVEZREOSWEOOE S TH Y | 315 FOMFLEA, 1,000
PLEo A, 1200 OB R SN TWDH, DA TIUCN Ly RU X RO EX 1D
CIZHH SN TV DRI, B A R & C 1,838 FilC £ 5, FrICASE THEDESMEIL 1A
B (CR) LENDHFENLL o TEY, ZHITT A N/ \—F O Victoria Tl ~DHIiEIZ L %
TERFERREN R TH D LEZX BN TWD, BAFHTIE~ T 7T T8 8 FAHEIK
fEfE IBHH (EN) (&, AR T A A 270 & 13 FSMMEBAEE 1HE (VU) 1287 b Tnd,

Table 6.10.1-1 Number of IUCN Red List species in UGANDA

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

MAMMALIA (T ZL43) 8 13 | 19 259 299

AVES(S#H) 6 13 | 27 872 918

AMPHIBIA(# & #8) 1 1 5 1 52 60

REPTILIA (& = 4#) 1 17 18

AN"\:%A ;%A@J ACTINOPTERYGII (g4 | 1 |33 7 21 3 87 152
INSECTA (EE =) 2 3 220 225

GASTROPODA (i 2 #8) 2 4 2 6 25 39

BIVALVIA(Z Kz EL##) 1 5 6

CRUSTACEA (i 5%4#8) 2 2 7 11
PLANTAE(HE¥IR) 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/))

1) Extinct (EX) - #fajf, Critically Endangered (CR) - ## /G 1A 35, Endangered (EN) - #tjffail 1B %5,
Vulnerable (VU) - #@#fEtE 1148, Near Threatened (NT) - %/, Least Concern (LC) - #REEM /&
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MAMMALIA (T 2L #8)

AVES(E#1)

AMPHIBIA (7 4= #8)

REPTILIA (1% 24)

ACTINOPTERYGII (555 48)

INSECTA (B ®#)

PLANTAE(HE#5%)

10 30 40 50 60 70
T T T
|
\
[DEX BCR OEN OVU BNT]

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

Figure 6.10.1-1 Number of IUCN Red List species in UGANDA

%< DOIUCN Ly R U 2 MMB&EfEIL, w0 X EBEEEOMBELICE L 5 L Tn5,

(Source: IUCN Web site (http://www.iucnredlist.org/))
Figure 6.10.1-2 Distribution of endangered species (Mammal and Amphibian)
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() REX

U W ZINIENAR, BAEMREX, a2 =T7 0 —BEEMEERX R EL < O
XD D, AROESLARIE Murchison 7 4 — /L X [E LA T, EFEE 3,867km2 (B E
FHEIFIFER UARE &) 125, Figure 6.10.1-3 12 2105 ONLEZE R,

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

Figure 6.10.1-3 Protected Area in UGANDA
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Table 6.10.1-2 Protected Area Designated by Government of Uganda

Name of the protected Law Managemgnt Definition / Purposes Prohibited Action Allowed Action
area Organization
(a) to preserve selected examples of the biotic communities of (a) biodiversity
Uganda and their physical environments; (a) hunts, takes, kills, injures conservation;
Uganda Uganda (b) to protect areas of aesthetic beauty and of special interest; or disturt;s an 'W” q ' Iarj1 t or (b) recreation;
. s Wildlife (c) to preserve populations of rare, endemic and endangered species . y P! (c) scenic viewing;
National Park | Wildlife - - - animal or any domestic s antifi .
s Authority of wild plants and animals; R (d) scientific research;
< Act 1996 L . animal
= (UWA) (d) to assist in water catchment conservation; (b) t akes. destrovs damages or and
5 (e) to generate economic benefits from wildlife conservation for the defaces a’m ob'e{:t’ of 9 (e) any other economic
o people of Uganda; comor hcx)lm iJcaI activity.
=1 (f) without prejudice to the purposes listed in paragraphs (a) to (d), eglrchaeo?o icagl hisltorical (a) conservation of
3 of this subsection, and within any limitations imposed by them, to cultural orgscielntific inter]est biological diversity;
= Ugand provide facilities for studying the phenomena in the wildlife or anv structure lawfull ' (b) scenic viewing;
s > - Uganda ganda conservation area for the advancement of science and Y ) y (c) recreation;
= | g | Wildlife Wildlif Wildlife understanding: and placed or constructed; o) scientifi h-
S Reserve diite Authority : g, and - . (c) prepares land for (d) scientific research;
= Act 1996 UWA (9) without prejudice to the purposes listed in paragraphs (a) to (e), cultivation. prospects for and
g ( ) of this subsection, and within any limitations imposed by them, to minerals o} ﬁqine?s or attemots (e) regulated extractive
S provide facilities for public use and enjoyment of the resources in anv of these operations: P utilisation of natural
8 the wildlife conservation area. ( d)y drives conB/eys or ’ resources.
§ Uganda Uganda (a) to so manage and control the uses of land by the persons and introduceé any wild animal Activities which are not
g Wildlife W%Idlife Wildlife communities living in the area that it is possible for wildlife and into a wildlife conservation going to be destructive to
> Sanctuary Act 1996 Authority those persons and communities to coexist and for wildlife to be area: the protected species or
g | 2 (UWA) protected, N _ (e) wilfully drives, conveys or | 1tS habitat
a (b) to enable wildlife to have full protection in wildlife sanctuaries | i troduces any domestic
= notwithstandi_n_g the c_onti_nued use of the land in the area by people | 4nimal into a national park or o
= and communities ordinarily residing there; negligently permits any individuals who have
g (c) to facilitate the sustainable exploitation of wildlife resources by | yomestic animal. of which he | Property rights in land
% Uoanda Uganda and for the benefit of the people and communities living in the area; | or she is for the 'Eime being in may carry out activities
3 | Community gand Wildlife (d) to permit the sustainable exploitation of the natural resources of ; Al for the sustainable
@ A wildlife ; e . . A charge, to stray into a wildlife
= | Wildlife Area A Authority the area, by mining and other like methods in a manner which is ti . management and
ct 1996 _ . . h M conservation area; a’ agt e
> (UWA) compatible with the continued presence in the area of wildlife; (f) starts or maintains a fire utilisation of wildlife if
8 () to carry out such of the purposes of a wildlife conservation area | | ithout lawful authority the activities do not
as are compatible with the continued residence of people and commits an offence. ' adversely affect wildlife
communities in the wildlife management area and the purposes
under paragraphs (a) and (b) of this subsection.
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Name of the protected Law Managem_ent Definition / Purposes Prohibited Action Allowed Action
area Organization
Various areas are
. gazzetted as CFRs for
National :
different purposes
Forestry : . .
. including conservation of
Tree National Forest . . TS -
. - A Forest Reserve is an area of land designated for development of I biodiversity and critical
Central Forest Reserve Planting Authority . o Habitation (?) - -
forests or tree growing activities. habitats, protection of
and Tree | (NFA)
. water catchments,
Planting - .
Act environment protection
and production in terms
of goods and services.
Local Forest Reserve Forest
: Local
Policy Government
(2001)

Dual Joint Management
Reserve

National Forest
Authority
(NFA)

J—AL£raC

JCTCOLEAFIHACL—~CL2HBENBEL A



TL-9

BEEUSTYH - REEWHHSE

Table 6.10.1-3 Definition of International Concervation Area

Name of the

Programme/

Related

- o Definition
protected area Convention Organization
Man and the * Sites of excellence where new and optimal practices to manage nature and human activities are tested and demonstrated;
UNESCO-MAB - * Tools to help countries implement the results of the World Summit on Sustainable Development and, in particular, the
: Biosphere UNESCO/ UWA - I M - .
Biosphere Reserve Programme Convention on Biological Diversity and its Ecosystem Approach;

* Learning sites for the UN Decade on Education for Sustainable Development.

World Heritage

Natural Criteria

Convention (i) "contains superlative natural phenomena or areas of exceptional natural beauty and aesthetic importance"
(ii) "is an outstanding example representing major stages of Earth's history, including the record of life, significant on-going
i UNESCO/ UWA geological processes in the development of landforms, or significant geomorphic or physiographic features"
(iii) "is an outstanding example representing significant on-going ecological and biological processes in the evolution and
development of terrestrial, fresh water, coastal and marine ecosystems, and communities of plants and animals™
(iv) "contains the most important and significant natural habitats for in-situ conservation of biological diversity, including
those containing threatened species of outstanding universal value from the point of view of science or conservation”
Ramsar The Convention | Wetlands
on Wetlands Management A wetland should be considered internationally important if it contains a representative, rare, or unique example of a natural
(Ramsar, Iran, Department or near-natural wetland type found within the appropriate biogeographic region.
1971) (WMD)
Important Bird IBAs are key sites for conservation — small enough to be conserved in their entirety and often already part of a protected-area
Areas (IBA) network. They do one (or more) of three things:
Bird Life

International

*Hold significant numbers of one or more globally threatened species
Are one of a set of sites that together hold a suite of restricted-range species or biome-restricted species
*Have exceptionally large numbers of migratory or congregatory species

J—AL£raC
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6.10.2 HBixfARADIRE - t1EF

B OBREE A2 BT, KK DR SORERA~ORBRR EWE LT — 2 2k
(ZCHREZRIR Y EEAIR TP ZAT o729 2T, AT OEEEIZHE S W TEHMEA1T - 72,

A BHTX2REOXENDHD B HTEEIHL C PTREORENHD D L
HIRE RN DD B HRREEN DD,

(1) REmE
1) BUKKHORS

WK X OFEAGIL, oKX OEREC X > TRHMli 217 > 72, WOk X O 2 Lo
Kalagala, Isimba 2% A, JB/KIX[H723 15km # i x5 Kiba 28 E £ 72 572,

Table 6.10.2-1 Length of water recession

Kalagala | Isimba | Karuma | Oriang Ayago Kiba Murchison
Length of
water 0 0 14.5 13.4 8.8 16.7 4.4
recession
(km)
Rating A A D D C E B

2) BUKOEIE

BAKDOEIGIEL, FEITE D BUKEIA OBE TN L7z, & A THRUK X O
Kalagala & Isimba 75 A, J8i7k R 89% ({f:FEHT & 470m%s |2 %3 % HERFT & 50 m¥/s DEIA)
DZEDOMOH A D &2 o7,

Table 6.10.2-2 Rate of recession

Kalagala | Isimba Karuma | Oriang Ayago Kiba Murchison
Rate of 0 0 89 89 89 89 89
recession (%)
Rating A A D D D D D

3) BHARMREX~DE
HRREX ~D AT WL T HIREX O, FET Y 7 OMEGEXIZ N D RRE (&
FR—E8) LW BRTCRME L7z, — O OREXICEED—EH N2 Karuma 25 B,
3 ODREXICTEEDETHAAD Murchison 28 E & 72 o 7=,
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Table 6.10.2-3 Impact on protected area
Uganda International
E |55/ 5|8| 58232 8| 2| ¢
S| 2|23|2 |2 | 83|70 2| 3
5 | 3 |82| F | 2| plsg|sd| | ®
Evaluation o D (23| @ o o ~ @l = 2
items =12 12| 2 | 8 41 = < 3 =3
>l s pg| 2| 2| @ B > & &
@D o o <Y (.;E & S w @
o= L » @ ) w O
s o s | 3 S| S
< @ @ ) <
) S = )
- a| 2
@ S
Kalagala X X C
Isimba X X C
Karuma X B
Oriang XX | X XX | D
Ayago XX [ X XX | D
Kiba XX [ X XX | D
Murchison | XX XX | XX | E

Figure 6.10.2-1 Protected Area

4) Y@~

TEH~OEEL, LRI O e (CFHEO B (EFEHEM L 2 0 E2 1km)
DN B THFE TR L 77, 63.28km? O 112 82484 % Karuma 23 C. F DR A & 72~ 7=,
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Table 6.10.2-4 Impact on Wetland
Type Wetland (km2) Rating
Kalagala 0 A
Isimba 0.16 A
Karuma 63.28 C
Oriang 0.06 A
Ayago 0.04 A
Kiba 0.02 A
Murchison 0.05 A

5) AEISEIRFE~ DR

MW SEARFE~DEEIL, IUCN Ly R U A K

FLATRE O3 EFT & FEFH R 2 ER S

b LIk o TRME L7z, 2010 £ 1 ABIE, " H L XETIUCN DL > RU R K&
L OB SN TV D HENE 1,823 FETH 5 A3, UWA (Uganda Wildlife Authority) 7 5 ita 25 D 43
MEHRE AT TEX-MEITZD 3%EEDS1FETHS (Table 6.10.2-5 &),

Table 6.10.2-5 Number of the IUCN Red List Species in Uganda

IUCN Category

Number of species on
the list in Uganda

Number of the species which
has information of distribution

CR — Critically Endangered 32 1
EN — Endangered 40 13
VU - Vulnerable 90

LR/cd — Lower Risk: Conservation 1

Dependent

NT or LR/nt — Near Threatened 67 6
D/D - Data Deficient 45 0
LC or LR/Ic — Least Concern 1548 23

AFTCELT =225, ARBOTIZEENLET D6 D% XX, ARHOEITHF
ENMETLIHOE X ELTHMLIZE 2 A, BBEZIT N2 Y Isimba &
Kalagala 73 A, £ < O#&DAM % 51T D Murchison 72 & OO SN T TR E

Lol

6-74
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Table 6.10.2-6 Habitat of Red L.ist Species and Projects

g Information Source Projects
SR A RN A -
Common names (Eng) 5 Z§ K 22ngl8 |8 5|13 |° =)
2| z8e 5|8%|® ® 8
5 | <e5| 2I=2& =
3| €7
<
Du Toit's Torrent Frog CR | *
Madagascar Pond-heron EN *
Grauer's Swamp-warbler EN *
Nahan's Francolin EN *
Egyptian Vulture EN *
Kahuzi Swamp Shrew EN | *
Ugandan Shrew EN | *
Montane Shaggy Rat EN | * *
Mountain Gorilla EN | * *
Rahm's Brush-furred Rat EN | *
African Wild Dog EN | *
Montane Mouse Shrew EN | * *
Barbour's Vlei Rat EN | *
Chimpanzee EN | * * X | X
Shoehill VU *
Crested Crane VU *
Mountain Monkey vuU *
Hippopotamus VU * * * X | XX | XX | XX | XX
Lion, African Lion VU * * XX XX | XX
Ruwenzori Horseshoe Bat VU *
Crescent Shrew VU *
Charming Thicket Rat VU *
Stony Shrew NT *
Straw-coloured Fruit Bat NT *
Hyaena NT * X | X | X | X |X
African Elephant NT * * * X | XX | XX | XX | XX
Leopard NT * * XX XX | XX | XX
\Volcano Shrew NT *
Ground Hornbill LC * XX | X | XX |X | XX
Saddle-billed Stork LC * * X X
Fish Eagle LC * * * XX
Great Cormorant LC * * X
Hartebeest LC * * * XX | XX | XX | XX | XX
Porcupine LC *
Blue Duiker LC * * * XX | XX | XX | XX | XX
Red-tailed Monkey LC * * X [ X | X | X
Vervet Monkey LC * * XX | XX X
Colobus (BW) LC * * XX | XX | XX | XX | XX
Giraffe LC * * * XX | XX | XX | XX | XX
Waterbuck LC * * * XX | XX | XX | XX | XX
Ugandan kob LC * * * XX | XX | XX | XX | XX
Oribi LC * * XX | XX | XX | XX | XX
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g Information Source Projects

A R A A
Common names (Eng) 5 Z§ L& 2058 |8 S1&|°|” S

8 Z|Sel E|8S|® ® Z

s | <le5| 213¢ 5

3| €7
<

Baboon LC * * * XX | XX | XX | XX | XX
Warthog LC * * * XX | XX | XX | XX | XX
Bushpig LC * | * XX | X [XX|X |X
Bohor Reedbuck LC * * * XX XX
Buffalo LC * * * XX | XX | XX | XX | XX
Bushbuck LC * * * XX | X XX | XX | XX
Sitatunga LC * XXX | X | X
Crocodile LC * XX XX | XX
Monitor Lizard LC * XX

CR 0 |0 |O 0 0 0 0

EN 0 |0 |O 0 0 1 1
Number of species VU 0 |0 |2 L L 2 2

NT 0 |0 (3 2 3 3 3

LC 0 |0 |18 |16 |16 |16 |20

Total 0 |0 |23 |19 |20 |22 |26
Rating A |A |DE |DE |DE |DE |E

X: Project is near the habitat XX: Project is in the habitat

6) HiFADHD

TR DB F, EKEERHI RN & 722 5728, BAKEEO R SIZ XK - TREf L7z, EK
B 2NN FEH 12 AL Kalagala, Isimba 23 A, KD S - & bRV Kiba B E &7eo7,

Table 6.10.2-7 Impact on Underground Water

Projects Length of tail race tunnel (km) Rating
Kalagala 0 A
Isimba 0 A
Karuma 11 D
Oriang 11 D
Ayago 7 C
Kiba 14 E
Murchison 2 B

7) WKL D O TIRACER SR D FEA B

AR B 0D TR R 3 FE A Bl 4,000 mg (mP/day)t & 9 HEHUF ELAL A VTR L
oo EOREE, WAKMEFED IS IsimbaZiE, FiEiLiA A2 O Karuma, Oriang, Ayago. Kiba
BAE 72T,

! Tremblay, Alain (2006), “The Issue of Greenhouse Gases from Hydroelectric Reservoirs from Boreal Regions,”
Presentation, UNESCO Workshop on GHG emissions from freshwater reservoirs,” December 2006, Paris, France
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Table 6.10.2-8 CO, Emission Form the Reservours

Projects Riverbed Area (km?) CO,(t/day) Rating
Kalagala 9.4 37.6 D
Isimba 11.8 47.2 E
Karuma 0.03 0.12 A
Oriang 0.03 0.12 A
Ayago 0.03 0.12 A
Kiba 0.03 0.12 A
Murchison 3.3 13.2 C
(2) tt=m

1) FHEAE

MBS, /TR, KR THETY 7, k) 7, EEHETY 7, EE RO
ROW |2 B2 Al A FEICRTI L 7=, REMOBEHR DR E > THB Y | izl RA GO
V72U Karuma 28 A, iKEIFE DS Kalagala, Isimba 25 E & 72 >7-, 7288, ENLAR
ORI H 720 | L HEA T X 134 F 72003, Uganda Wildlife Act (1996 )I2F&-S0 7= EIA
DOFFHENLETHY , THE-HHMIRKZ T <, AEMM P b FEED UWA (12 -
FIHBSHANDLERE T 5 A[EEN & 5 (Box.6.10.2-1 Z/R),

Table 6.10.2-9 Needed Land for the Projects

Land acquisition
ROW for
. Temporary . i Transmiss
Spoil e Inundation | Transmissio . )
Items Bank Facility area n Tower Total ion Line | Rank
Area
m? m? m? m? m? m?
Kalagala 65,000 60,000 3,400,000 9,300 | 3,534,300 | 1,120,000 E
Isimba 54,000 60,000 6,600,000 15,600 | 6,729,600 | 1,880,000
Karuma 697,000 60,000 30,000 0 787,000 0| BA
Oriang 605,000 60,000 30,000 11,300 706,300 | 2,040,000 | BC
Ayago 484,000 60,000 30,000 15,300 589,300 | 2,760,000 | BC
Kiba 849,000 60,000 30,000 18,600 957,600 | 3,360,000 | BC
Murchison 197,000 60,000 2,400,000 40,600 | 2,697,600 | 7,320,000 D
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8,000,000

7,000,000

6,000,000

5,000,000

4,000,000

3,000,000

2,000,000
1,000,000 l I |_| ’_I
0

Kalagala Isimba Karuma Oriang Ayago Kiba Murchison

‘ O Land acquisition B ROW for Transmission Line

Figure 6.10.2-2 Area of Land Acquisition and ROW for New Transmission Line

Box.6.10.2-1 Procedure of unlawful act in a wildlife conservation area

24. Authority to carry out an otherwise unlawful act in a wildlife conservation area.

(1) If the executive director is satisfied that an otherwise unlawful act specified by this Act should be
carried out in any wildlife conservation area in the interests of better wildlife management, he or she
shall require an environmental impact assessment to be carried out on the subject and shall submit the
results of the environmental impact assessment to and request the opinion of the board.

(2) If the board, having considered any matter submitted by the executive director under subsection (1),
is of the opinion that an otherwise unlawful act should be carried out in the interest of better wildlife
management, it shall issue written instructions to any officer or person authorising him or her to
undertake the otherwise unlawful act.

(3) The board may, at any time delegate, in writing, to the executive director, power to permit certain
acts covered by this section which are determined by the board to be of a minor character.

(fH88 . Uganda Wildlife Act, 1996 X V)

2) K

K EFEIL, WK mFE D O BAOKIK DO AR 2 51\ 72K 3 2 et imfE LIS K - TR L 7=,
TAVAZ A TH 5 Karuma, Oriang. Ayago. Kiba 78 A, % AD Isimba 78 E & 72 - 7=,
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Table 6.10.2-10 Inundated Area

. Riverbed Area Acquisition Area Reservoir Area .
Project ) ) ) Rating
(km°) (km°) (km%)

Kalagala 6.00 3.40 9.40 D
Isimba 5.20 6.60 11.80 E
Karuma 0.00 0.03 0.03 A
Oriang 0.00 0.03 0.03 A
Ayago 0.00 0.03 0.03 A
Kiba 0.00 0.03 0.03 A
Murchison 0.90 2.40 3.30 C

3) WEZEZITHAX

WEZZ T D ANOHIE, Bilis - e FEGEMN S 1km BNICETRHEEADIZE - T
PR L7z, 1km i, B, IEEh, MESOEROEE~OREH & L CRE L, ENL
ANEWNICALE T 5 Oriang, Ayago. Kiba, Murchison 728 A, Kalagala, Karuma 73 D & 725
77
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Table 6.10.2-11 Number of Affected People

Projects Resettlement Population Within 1km? Remarks Rating
Kalagala 165 household® 36,145 D
Isimba 26 household 49,744 E

33,015 Resettlement
Karuma 200" (people) has been D
finished.

Oriang 0 4,854 A
Ayago 0 5,049 A
Kiba 0 5,434 A
Murchison 0 1,890 A

4)  DBRIRA~D R

DEEREL, EOFRU T2V BRIEEERT DONIATHS 220, HEEZIT S
RO L B OFEIIC X - TRl L7z, ESLARNO 4 #S2 B, i b 2 < OEEIZE
W2 Bz % Karuma O D & 72 o7~

Table 6.10.2-12 Impact on Ethnic Group

Projects Ethnic Group Affected by the project Rating
. Resettlement, Loss of farm
Kalagala Basoga, Banyole, Jopadholg, Basamia, land, Noise, Vibration, C
Bagwere, Iteso, Baganda, Bagisu Dust
Basoga, Jopadhola, Baganda, Bagisu, | Resettlement, Loss of farm
Isimba Ik-teuso, Iteso, Bakenyi, Banyole, | land, Noise, Vibration, C
Lugbara, Basamia, Bagwere Dust
Acholi, Iteso, Kumam, Banyakole, | Resettlement, Loss of farm
Bagungu, Alur, Chope, Baruli, Langi, | land, Noise, Vibration,
Kuku, Lugbara, Jonam, Babwisi, Bagisu, | Dust
Karuma . T D
Basamia, Banyarwanda, Karimojongo,
Madi, Banyoro, Ik-teuso, Babukusu,
Baganda, Kebu-okebu
Ori Acholi, Iteso, Alur, Chope, Langi, | Hunting might be affected
riang - B
Lugbara, Jonam, Babwisi
Ayago Acholi, Lugbara, Jonam, Chope, Langi, | Hunting might be affected B

Iteso, Alur, Bafumbira, Babwisi

Acholi, Jonam, Chope, Langi, Iteso, Alur, | Hunting might be affected
Kiba Bafumbira, Banyakole, Lugbara, Bakiga, B
Bakhonzo, Kakwa, Babwisi

Acholi, Madi, Banyoro, Jonam, Langi, | Hunting might be affected
Alur, Bafumbira, Banyakole, Iteso,

Murchison Lugbara, Bakiga, Bakhonzo, Kakwa, B
Baamba, Babwisi, Chope, Lendu,
Baganda

2 A 2002 O Parish A7 —4 10 #EE

$ 57550 1 MBI & 0 FEAEY

* Norpal Power Ltd. (March 1999) "Volime C2: Environmental Impact Assessment, Project Definition Report, Karuma
Falls Hydropower Project, Uganda "
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5) E~DEE

TS~ DT T TOMEDHLIL A T U -, /N N F
LTV 5 Karuma OFEfi2Y B, ENLIANN A L 7ro7-,

Table 6.10.2-13

Impact on Fish Breading and/or Fishing

Projects

Fish breading

Fishing

Rating

Kalagala

Isimba

Karuma

Small Scale Fishing

Oriang

Ayago

Kiba

Murchison

>>|> > w > >

6) M~OWE

BE~ORET, FEHEHE X OZ0E tkm BNIZH 5 RO m &I X - TR
L7z, JEDIZERO M Oriang, Ayago, Kiba, Murchison 28 A, Karuma 28 E & 72> 7z,

Table 6.10.2-14 Direct and Indirect Impact on Agriculture

Subsistence Subsistence
Type Subsistence , Farmland Farmland Commercial2 Rating
Farmland(km®?) (Permanently (Seasonally wet) | Farmland(km®)

wet) (km?) (km?)
Kalagala 54.95 0.00 20.59 2.13 C
Isimba 78.27 0.10 25.96 2.55 D
Karuma 140.27 0.00 14.06 0.00 E
Oriang 21.17 0.00 0.14 0.00 A
Ayago 21.84 0.00 0.20 0.00 A
Kiba 22.49 0.00 0.29 0.00 A
Murchison 26.78 0.00 0.00 0.00 A
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Murchison — 1
Kiba ——1 @ Subsistence Farmland
Ayago 1 B Subsistence Farmland
’:| (Permanently wet)
Oriang £ O Subsistence Farmland
Karuma [ ] (Seasonally wet)
. - ‘ ‘ O Commercial Farmland
Isimba - | | I
Kalagala : | |
0.00 50.00 100.00 150.00 200.00

Figure 6.10.2-3 Impact on Agricultural Land

7) SR - U~ DRE

SR UL~ B L, FEFEMN & Z OB OB - SUEMOF L | 2~
DB L > CiHli L=, 22O Isimba, Oriang, Ayago. Kiba 73 A, Kalagala Ff%
EA XD S D Kalagala 28 E L 7g > 7z,

Table 6.10.2-15 Impact on Cultural Property

Project Cultural Property Impact Rating
Kalagala shrine XXX
Kalagala Itanda Falls XXX E
Isimba Mbuiamuti Landing Site - A
Karuma Karuma Falls XXX D
Oriang - - A
Ayago - - A
Kiba - - A
Murchison Murchison Falls - C

8) BULAT Lo v LD

BOLART v v LD, BOCEIRE 70D b DD & BB OREED bR L 72,
WEE ST D EERBCER O Isimba 23 A, BINEHERICKREREEL 525
Kalagala & Murchison 28 E & 72> 7=,
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Table 6.10.2-16

Impact on Tourism

Project Nature observation Sight seeing Sports.and Rating
relaxing
Kalagala - Itanda falls XXX XX (Rafting) E
Isimba - - - A
Karuma X Karuma Falls XXX - C
Oriang National Park XX - - D
Ayago National Park XX - - D
Kiba National Park XX - - D
Murchison | National Park XXX Murchison Falls XX X (Fishing) E

9) BEfFOBULER~DRE
BETF OBOLPER~DO BT, BEFBUCR ORI, v v U7 EOBDLRRICR I 5 8O

FREED D

YD A7 Kalagala, Murchison 28 E & 72~ 72,

Table 6.10.2-17

Sl L 7=, BEFELEEEDOE Y Isimba 28 A, T 77 4 272 Murchison &~

Impact on Tourism

Project Interest on tourism Tourism Facility Number_ of the Rating
tourists
Kalagala Itanda falls, Rafting Rafting business, Lodge XXX E
Isimba - - - A
Karuma Karuma Falls X B
Oriang National Park Safari Tour, Chobe Lodge X B
. Safari Tour, Chobe Lodge X
Ayago National Park Safari Tour, Chobe Lodge B
Kiba National Park Safari Tour, Chobe Lodge X B
Murchison | National Park Safari Tour, Parra Lodge XXX E
10) BEfFA 7 T ~Di
BEfFA v 7 ?«@%ﬁfiﬂ X, FEEH L 2O 1km BN

TEMiE L7z, &

IZ A% Karuma 23 D & 72 o7~

B DAFAE L 72\ Oriang, Ayago, Kiba @

SIS AL 7 DDj
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Table 6.10.2-18 Impact on Existing Road

Projects Number of affected Road Rating
Kalagala 3 C
Isimba 4 C
Karuma 7 D
Oriang A
Ayago A
Kiba A
Murchison 1 B

11) FBl~OZE

R~ OB

I, Bk RBlOFE L

(SR DR BT

TR L 72, FFE~ & Bk

SO Isimba 23 A, Kalagala #. Murchison 172 & F 4 72 Bk 58O & 2% Kalagala,
Murchison 728 E & 72 572,

Table 6.10.2-19 Impact on Landscape

Evaluation items Attractive landscape Impact Rating
Kalagala Kalagala fall XXX E
Isimba A
Karuma Karuma Falls XXX D
Oriang Natural landscape XX C
Ayago Natural landscape XX C
Kiba Natural landscape XX C

. Murchison fall, Natural XXX E
Murchison

landscape

12) NOfERE~DFE

N DREFE~D

BT FEEEEML E O E tkm BNO AR, SEKIR, R A L OfE

D NREAREZHE LGl L7z, BAERENIKMRES, BEBADDOD 20
Oriang. Ayago. Kiba, Murchison %z A, FR/KEFHRNEV Karuma 28 D & 72~ 7=,
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Table 6.10.2-20 Impact on Health Hazard

Evaluation People in Dependance rate of rain | Rate of uncoverd pit Rating
items affected area water for drinking latrine and no toilet
Kalagala 36,145 1.5% 23.4% C
Isimba 49,744 1.4% 22.6% C
Karuma 33,015 3.2% 44.1% D
Oriang 4,854 0.9% 28.8% A
Ayago 5,049 0.8% 28.7% A
Kiba 5,434 0.8% 27.0% A
Murchison 1,890 1.0% 30.2% A
0% 20% 40% 60% 80% 100%

Kalagala

Isimba

Karuma

Oriang

Ayago

Kiba

Murchison

O Piped water B Borehole/protected O Rain water O Other sources

Figure 6.10.2-4 Source of Drinkingwater

0% 20% 40% 60% 80% 100%

Kalagala [
Isimba [

Karuma

Oriang

Ayago
Kiba

Murchison

O Flush toilet B Vip latrine O Covered pit latrine
O Uncovered pit latrine l None

Figure 6.10.2-5 Type of Toilet
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6.11 KAOBARIZME MR DKL EFEE
6.11.1 KAOBFAREHEMFADR ) -V THHEE

BRI (Al R 0 HEBGR AT 1 2 . 2 EEGT O FIEEZ VT T o7z, BBICHW= 2 94707
XL BAFE = R b HUE SRR & oS - BANIEE . BOKXE O R ERORER A~ DR & OB
HIHE, BESOBDE~OR R EOMAEHE, FF3BHEATH D, Tib 3BHEAIZ, AibD &
B AL EOMEZE X272 LT, AICSHEICLAEEY YT, EArzHTEbEELET
BRSO/ REZRE Lz, BERAT O — 03, Py —2 | BEREHE,— A tH2H
Bor— A RFEET—AD 4 R =Wz, HRY = ORFRITIET T, AH C O
FIHREA = > 7 & DlF T2y, ZOBEDT 7 ASMOM & B L TREARWV, 707 B
ESRAFRNC P RREE . CIIMOHR & HB L THRAENENE WS BIRTH D | iy 72 i & 7T
TV R LTS DT TIERYy, sl E —% & mALHT OfE % Table 6.11.1-1 IT7- 7
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Table 6.11.1-1 Evaluation Items and Weighting

Evaluation items

Even Case

Environment

al weighting
case
Social
weighting
case
Economic
Werighting
Case

Economic and technical

Construction Cost (MUS$)

Cost -
Generation Cost (cent/kWh)

(o]
(o]
[N
=

Maximum Power (MW)

Construction time (year)

Head (m)

(km)

Distance to load center or existing grid

Effectiveness | Length of Waterway

Geological Condition

Excavation Volume

Construction material (availability)

Accessibility

Loss of transmission

34|19

30

17 30 | 17 40 | 22

Development | Lead Time

progress Financial Negotiation and close

Environment

Length of water recession (km)

Rate of recession (%)

Impact on Protected area

Impact on wetland

Impact on protected species

Degradation of underground water

CO, emission from the reservoir

33

40 30 30

Social

Land acquisition

Flooding area

Number of affected people

Impact on ethnic minority and indigenous people

Impact on fish breading and/or fishing

Impact on Agriculture

Impact on cultural property

Impact on tourism potential

Impact on current tourisum

Impact on existing infrastructure

Impact on landscape

Human health hazard

33

cloln]som]e|e]m]aw]a]o]s]s]o~|e]s o ]ale s ]e o] v oo o]~ ]y

30 40 30

e[ rloo[v]ns][v]els][v]as]s]w][~]s]ale]o]e o[ rlo[n] o [v]s]a]o]w

NN NN I I I N N e e

e [rleoo[v]ss]v]elv]v|o]s]e]s]e|so] s e |w][m e o] v [v]n]s]o]y

6.11.2

IK D1 BA Fe A 2t iR D 2 & BEATE

K DI PAF AR OB A LU IR,

1) Kalagala

Kalagala #is%, %= A M2 638BMUS$S &K<, FEE = A M 3.3 cent/kWh &Ky /-
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D, FRHE - B CIEE SR KV, F IR XA D A~ DR G D e < BRI
DEMES L, —J7, K 55km? & FLEA K & < | Kalagala fito o & o Hide &
SALHIETRA~, 77 T 4 Y T E VR AR v U~OEB LSS, A E COLMETH
FO RS,

2) Isimba

Isimba i, AF% = A LAY 60IMUSS &K< . HRHEIE G 824m® L7 iash, R -
FA i CILELER RIS 2% Ky, ORI & 88 < | A b fE~ DB D7\ W T O BB R O 5&
TR B, — 7, 1km BN O L 78km® & FLE R X < . 1km BENIZEET S
AA®H 5 HTANEIZESEHEESN, #H2ETOREZTHE Y RS20,

3) Karuma

Karuma i s i3 EHAT Y 4.2cent/kWh T, BEFZ7 U v RIZHiE<, BEICT 57 7
AL RWED, R - BN IR SAES BV, 14.5km ORUK XA L, 23 i
@ IUCN Red List XfRFEIZHENH D H DO, FHEFEHO—HITESLARATHY |
DY L A TEREIH TORMEIT B EY, —J7. 1km BN O ZHhiE 140km? & L)
R&EL, km ERICEET AL S 3 T NELICESEHEE S, #SmTOEMITH E
DR 7220,

4) Oriang

Oriang Hit i3, EAKEOR I 7 12km LR <, BE= A M 5.8 cent/kWh & | i - 4%
i T E 0 RN R 720y, 13km DK X2V T, 19 o> IUCN Red List %5 4E (2
WREND L b, FEHEMT X CRENLARNICSIHT 2720, BREm COEREHEND,
— 7. 1km BN O % 21km* & Bz 70 < SUEIIE IR~ DB HIE & A EHEN T2,
T TORMIZEW,

5) Ayago

Ayago Hisix, %EZEN 83m, EEr A 56% & BRI AR <L R - Sl T ot
IRV, —J7, 8,8km DK X N4 L, 20 FEo> IUCN Red List *IREICEENH 5 1,
A E T N TRERLARENICIE T 5720, BEm TOSRMFITEN, BfFEA 7 7R
B A DO L A VL | SR OSEITE N,

6) Kiba

Kiba #if%, FEEHAMNA 9.5 cent/kWh & &<, KB OE X 14km LR W, £
F o H I T ORI R L 2V, — 7, 16.7km DK X234 U, 22 ffo> IUCN Red List
MR EN D D b, FEHEHAAERPENLARNICALE T 5720, B CO&MT
B, BEFA 7 TR - BEA~DORBEITIZE A LELS | H2EOSEMILRV,

7) Murchison

Murchison 1%, & ARKH /1728 6556MW & K& <, BEREMIHESRME S B, B - Hiffim
TOEMEITREV, —J5. 26 i IUCN RedList X RFEICEE N H 5 . ENARE T T2
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<, TFV— U TICHLEEL KT L., BER COLRMEITRDHEY, F£7-. Murchison
W, 77UV T— R—hIAT 4T RFFRyY AR—=YT 4 v IR
TFOBNE~NDEELGSEIND Z L LASHE O EN,

EXY BHEHOFIREREZ LV E LD EHAFIT Lz ETER L7 & Z A Figure 6.11.2-1
\RTERBYFEES—A RIFEER —Z, R EHAS— 2 BEEE S — 20T HhO T —
ZITEWNTH Ayago, Karuma, Isimba 25 WEkll & Ze o 70, 72720, 2 OFMEiAERIT 7 i o
FHRTHOREAT C o v | BREZFSE A Mt OISR L 7245 SR CTiE22 0, 20720 mOaHilio b o,
o< ETHMOHSIZHASTHARICRKENRRWZ L2 EKR L TEHY | X TOHEA CTREN
BNZLZERLTWD HOTIEZRY, BRI EOERBICRBENE S TWD 2L, 6.10 %
SO L,

400

350 ]

300

250 O Even Case

B Environmental Weighting Case
[ Social Weighting Case
= | O Economic Weighting Case

200

150

100

50

2 ) (o] 0 <
oS & 4 (o)
\)6\ (\'b 0 sJ\Q

Figure 6.11.2-1 Evaluation of Each Site

Bt R ORI H Z & o FLff 0 ONT A % Table 6.11.2-1, Figure 6.11.2-2 35 J O Figure
6.11.2-3 (2”7,
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Table 6.11.2-1 General Evaluation of Candidate Hydropower Projects

Kalagala Isimba Karuma Oriang Ayago Kiba Murchison
Evaluation items
Rate Rate Rate Rate Rate Rate Rate
Construction Cost (MUS$) 638 5 601 5 1,911 3 1,696 3 1,565 3 2,190 2 1,106 4
Cost
Generation Cost (cent/kWh) 3.3 5 7.3 2 4.2 4 5.8 3 3.3 5 9.5 1 4.4 4
Maximum Power (MW) 330 3 138 1 587 4 392 3 616 5 292 2 655 5
Construction time (year) 4 5 4 5 5 4 5 4 5 4 5 4 4 5
Head (m) 28 1 13 1 79 4 53 3 83 5 40 2 88 5
= -
2 Distance to load  center o 28 4 47 2 1 5 34 3 46 2 56 2 122 1
£ existing grid (km)
g Length of Waterway (km) 0 5 0 5 12 2 12 2 8 3 14 1 2 4
& Effectiveness
E Geological Condition sound 4 sound 4 moderate 3 moderate 3 moderate 3 moderate 3 moderate 3
(@)
<
E Excavation Volume 1,036 4 824 5 6,008 2 5,424 3 4,164 3 7,152 1 1,684 4
Construction material availability
(Concrete Volume: 1000m) 356 5 560 5 1,520 4 1,262 4 1,059 4 1,794 3 822 5
Accessibility (AccessRoad :km) 3 5 15 5 1 5 30 4 45 3 55 2 30 4
Loss of transmission (%) 168 5 100 5 - 5 36 4 56 5 60 4 131 4
Development Lead Time (year) 6 2 6 2 5 5 5 3 5 4 5 3 5 3
progress . . - . . To be To be . . .
Financial Negotiation and close To be determined 3 To be determined 3 - 3 - 3 To be determined 3 To be determined 3 To be determined 3
determined determined
Length of water recession (km) 0 5 0 5 14.5 2 134 2 8.8 3 16.7 1 4.4 4
Rate of recession (%) 0 5 0 5 89 2 89 2 89 2 89 2 89 2
National Park, .
Iml\gggecrzairal Cegtg;larli/(;rest Wildlife Wildlife National Park, National Park, Im ascig:il):'fional
Impact on Protected area P 3 ' 3 ReserveMinor 4 Reserve, 2 Wildlife Reserve, 2 Wildlife Reserve, 2 P 1
Forest Reserve, IBAModerate - . . . Park, Ramsar,
= impacts IBAMajor IBAMajor Impacts IBAMajor Impacts
S IBA Impacts IBA
e Impacts
c
= Impact on wetland (km?) 0 5 0.16 5 63.28 3 0.06 5 0.04 5 0.02 5 0.05 5
>
C . . . . . . . .
. Negligible =No. VU, ENO, VU2, EN:0, VUL, EN:0, VU:1, NT:3, EN:1, VU:2, NT:3, EN:L, VU2,
. . ) NT:0, NT:3, NT:2, . . . . NT:3,
Impact on protected species impactsEN:O, 5 : - 5 . . 12 . . 12 LC:16Major 12 LC:16Major 21 ) . 1
. ; . LC:ONegligible LC:18Major LC:16Major LC:20Serious
VU:0, NT:0, LC:0 . Impacts Impacts
impacts Impacts Impacts Impacts
Degradation of underground water
(Length of tunnel: km) 0 5 0 5 11 2 11 2 7 3 14 1 2 4
CO; emission from the reservoir (CO, t/day) 37.6 2 47.2 1 0.12 5 0.12 5 0.12 5 0.12 5 13.2 3
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Kalagala Isimba Karuma Oriang Ayago Kiba Murchison
Evaluation items
Rate Rate Rate Rate Rate Rate Rate
I 2 Serious Serious Negligible Minor N N Major
Land acquisition (1000 m*) Impacts3,534 1 Impacts6, 730 1 impacts787 4 impacts706 3 Minor impacts589 3 Minor impacts958 3 Impacts2,698 2
. 2 . Serious Negligible Negligible 0.00Negligible 0.00Negligible 0.90Moderate
Flooding area (km’) Major Impacts6.00 2 Impacts5.20 . 0.00impacts > impacts0.00 > impacts > impacts > Impacts 3
Number of affected people (Population within Major 5 Serious 1 Major 2 Negligible 5 Negligible 5 Negligible 5 Negligible 5
1km) Impacts36,145 Impacts49,744 Impacts33,015 impacts4,854 impacts5,049 impacts5,434 impacts1,890
Moderate Settlement, Farm Settlement, Minor S e L
L - Farm . L Fishing in the Fishing in the Fishing in the
Impact on ethnic minority and indigenous people ImpactsSettlement, | 3 landModerate 3 . 2 impactsFishing 4 L2 4 L2 .9 4
landMajor - NPMinor impacts NPMinor impacts NPMinor impacts
Farm land Impacts in the NP
Impacts
Impact on fish breading and/or fishing Negligible impacts | 5 N.egligible 5 Minor impacts 4 N.egligible 5 Negligible impacts | 5 Negligible impacts | 5 N.egligible 5
impacts impacts impacts
. 2 Moderate - Serious Negligible Negligible Negligible Negligible
Impact on Agriculture (Farm land, km’) Impacts55 3 Major Impacts78 2 Impacts140 . impacts21 > impacts21 > impacts22 > impacts27 S
Serious Negligible Major Negligible Moderate
Impact on cultural property ImpactsKalagala 1 | impactsMbuiamuti © 5 | ImpactsKaruma 2 eglg 5 -Negligible impacts © 5 | -Negligible impacts = 5 | ImpactsMurchison @ 3
= . A : impacts-
2 shrine, Itanda Falls Landing Site Falls Falls
3 National Park,
Serious .- Moderate Major . . . - Murchison Falls,
Impact on tourism potential Impactsltanda 1 h:ﬁ?';%'tk;!e 5 | ImpactsKaruma 3 ImpactsNational 2 Natlor;?rl] PaeagtleaJor 2 Natlor;?rl] PaaCrtI;Major 2 Sports 1
falls, Rafting P Falls Park P P FishingSerious
Impacts
Serious Nealigible Minor im ';/(I:Itggzrafari Safari Tour, Chobe Safari Tour, Chobe Safari Tour, Parra
Impact on current tourisum ImpactsRafting 1 "egllg 5 | impactsKaruma 4 P 4 LodgeMinor 4 LodgeMinor 4 LodgeSerious 1
- impacts- Tour, Chobe . .
business, Lodge Falls Lodge impacts impacts Impacts
Impact on existing infrastructure (Number of Moderate Moderate . Negligible S S L
affected road) Impacts3 3 Impacts4 3 | Major Impacts? 2 impacts0 5 Negligible impactsO | 5 | Negligible impactsO : 5 Minor impactsl 4
Serious Negligible Major Moderate Natural Natural Im acstglclcilurihison
Impact on landscape ImpactsKalagara 1 egllg 5 | ImpactsKaruma 2 ImpactsNatural 3 LandscapeModerate | 3 | LandscapeModerate | 3 P 1
impacts- Falls, Natural
Falls Falls Landscape Impacts Impacts
landscape
Human health hazard (Dependance rate of rain Moderate 3 Moderate 3 Major 5 Negligible 5 Negligible 5 Negligible 5 Negligible 5
water for drinking, %) Impactsl1.5 Impactsl.4 Impacts3.2 impacts0.9 impacts0.8 impacts0.8 impacts1.0
315 343 329 315 354 274 291
Even Case
B A A B A C C
335 355 320 316 352 276 298
Environmental Weighting Case
B A B B A C C
General Evaluation
307 337 324 325 358 288 294
Social Weighting Case
C B B B A C C
329 340 335 319 358 273 301
Economic Weighting Case
B B BA B A C C
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Kalagala Ishimba Karuma Oriang
Const. Cost Const. Cost Const. Cost Const. Cost
Financial Negotiation Generation Cost Financial Negotiation Generation Cost Financial Negotiation Generation Cost Financial Negotiation Generation Cost
S Lead Time Maximum Power Lead Time Maximum Power Lead Time Maximum Power Lead Time Maximum Power
c
<
3
_; Transmission loss Const. time Transmission loss Const. time Transmission loss Const. time Transmission loss Const. time
c
<
2
= Accessibility Head Accessibility Head Accessibility Head Accessibility Head
o
c
8
Ll Construction material ccess to grid Construction material Access to grid Construction material Access to grid Construction material Access to grid
Excavation Volume ngth of Waterway Excavation Volume ength of Waterway Excavation Volume ength of Waterway Excavation Volume ength of Waterway
Geological Condition Geological Condition Geological Condition Geological Condition
Kalagala Ishimba Karuma Oriang
Water recession Water recession Water recession Water recession
5 5 5 5
g CO2 emission Rate of recession CO2 emission Rate of recession CO2 emission Rate of recession CO2 emission Rate of recession
[<5]
e 4
c ’
O
=
P 0
L
underground water ’/ Protected area underground water Protected area underground water Protected area underground water Protected area
protected species ‘wetland protected species wetland protected species wetland protected species ‘wetland
Kalagala Ishimba Karuma Oriang
Land acquisition Land acquisition Land acquisition Land acquisition
Human health hazard Flooding area Human health hazard Flooding area Human health hazard Flooding area Human health hazard Flooding area
_ landscape affected people landscape affected people landscape affected people landscape affected people
<
‘o
o
[%2]
infrastructure ethnic minorit infrastructure ethnic minorit infrastructure ethnic minorit infrastructure ethnic minorit
current tourism fishing current tourism fishing current tourism fishing current tourism fishing
tourism potential Agriculture tourism potentia Agriculture tourism potential Agriculture tourism potential Agriculture
cultural property cultural property cultural property

cultural property

Figure 6.11.2-2 General Evaluation of Candidate Hydropower Projects-1
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Figure 6.11.2-3 General Evaluation of Candidate Hydropower Projects-2
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Power (MW)

7 SO K I BHFE A

JEN D A R EHE 2 AL 0 ATl & 72 1 . GDP 2009-2025 DFEEEY
Mz X % & Figure 6.11.3-1 (2779 & 5 12 2023 B 2 5 8 L 72 WA T 1,129MW O B — 7

H 71 & 6,458GWh DERFEE &, Wil =B E T 5556 Tk 1,4409MW O — 7 ) &

8,967GWh DIRFEE ) EDOHEMA LI TH 5H, Z OMFEIIHERIT 6.11.2 (TR~ 7= BAFE A
WS Ol T AT 2 7 IZEHl & A7z Ayago M, Karuma H#iS, Isimba #5005 5 2 His

720 L 3 MR DB TN FTHE T d Do Lo T, T D 3 M 2 A LTSI TRIE T 5,

—7J7. Karuma #5388 KOV Isimba #ig i >\ Tk, BEICA V FRBIXO KA Yo
2 MLV 74—V F A RE T 4 BE L TWARTTH D,

Per T, RYAX—TF U AXT 4 \ZBT DHFALEMA L LTIT Ayago HS 2% E T
L2325, HL, Ayago HisX, ESAREROHFLEICIET S ) 2, FVEH~DE

BORE <, BRI CRE RIENRD, TOMLD, AHEMAELED T LT,

1,800

1,600 |

1,400

1,200

1,000

MW Balance

Power (GWh)

10,000

9,000

8,000

7,000

6,000

5,000

4,000 -

3,000

2,000

1,000

GWh Balance

Figure 6.11.3-1 Demand and Supply Balance up to 2023

IO DORBEORRE L HIHERE L LT BaRRERSSRE T HEND D,

= Murchison

3 Ayago Hydro
. Karuma

= Isimba Hydro
= Bujagali Hydro
2 Owen Falls Hydro
3 Other Hydro
B Co-Generation
=3 Thermal

—=— Demnd (Export)

—e— Demand (Domestick)
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6.12

ERFARSE LT YT

ARHETIE, LFORIZTT 6 7 —ADOERAFE ST U Aot ULkst 2 £ L7z, > F VA
L 1, NEEES 4 % Table 4.1.3-4 TRELIZIT A T LT —A . AT —A, °—Fr—ADHE
FBEAEIHIET BTV A TH D, T VA WV OBNEEREIX, ST 47 LT —R T
=7 E~ O E FRELIEEE Lz, TV AVEBIOYF VA VIOENTEIIV T X
[E D [E ZE H 12 Vision2035 33 L OVE S B %€ 51 1i (National Development Plan(2010/11-2014/15): NDP)
RSN TS HAREZ A Lz,

6.12.1

Table 6.12-1 Case of Scenario of Power Development Plan

Case Demand Forecast Data Source
Scenario | Medium Case Study Team
Scenario |l 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)

HEA &t

BIRPAR R I OREIZ DTz > TE, LUFOHEIEZ IR ZR2RET# & LT,

1)

2)

3)

4)
5)

6)

7)

BIEBRFE O EIT 2010 4025 2023 2% THERZIZT 5,

KIFAEIK 7 BHZE ML LS O IR B G N FEAR I GDP2009-2025 D7 — % Z{H ] L
7=, Isimba /K /7. Karuma /K JICOWTIXEEIZ FIS St E N TWH Z L b dH v, HLE
DIRPLZ B E 2 \MEMD &tk O #E5R Isimba 7k 7713 2019 4E5#RH , Karuma 7k 7J1% 2015
T 192MW, 2017 2 96MW ZZNiERBGT 2 b0 & Lz, (Karuma (%
GDP2009-2025 {235\ VTl 2023 4E12) 100MW JERH$ %5 & LTWAH 2, 2T 2kEN &
D2 EMBEEIBAN L)

Isimba 7K 77, Karuma 7K 7128t < K D OB, 6.11.2 DFEREND AT 7 & &
L7 Ayago /K1 & L., Ayago KATDIKIZ, FHlAONEIZ, Oriang KB+ HZ & &
L7-, Kalagala /K /Ji% Kalagala 47t~ Mc k0, &4k Lz,

BIRPHRERT I IIPREE 7 () B L OMRGEES) L RES) 2HW5,
FAR LS T =13 15%IZ 7% E L7,

B3 A N CEREAMORENT 4 — B kT REBK DAL 2~ RHNTBE
952 EE LT,

Scenario VB LW VI T, BHEEES Y H LU XED 2035 F4 2 —4F v M LEEFE
2 3 o Vision2035 35 X ONEFBHFEEHE NDP IZitd# STV 5 HEEE & L7-3a O B%
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HETH D, TOED, BHEEREICESW b0 TIEARL, FENBEMTHD
ZEND, HBEIZOWTHEEML LD SO WEETOREIE) AL b
L7,

8) Ayago /K /JiE 100MW HLAZ T OB FERIBHE 2N FIBE /2 FHEI T D Z & . 100MW HLfT
TR THZEE LT,

6.122 ZELE-EBRRAEIOCI F
(1) KEHEAKAREE S 2T =7 b

BAZEHE OREIZH Tz - TiE, AFHE TRE LIZAREMESB L U0ERYO T e Ve
7 Naextgl Uiz, £, RKRIEHEO Bt s OB B ENEF I AT EOR L2 AT
HZEELT, o, ZTZTHWTWDRHH /1 (Installed Capacity) 1%, FTRIZRTHE
-,

Table 6.12.2-1 Large Hydropower Projects

Installed Annual Energy(GWh)

Project Capacity(MW) — — Stage Rank
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) /INKAFEFEC L BB
/KT & B BERHINE T RIS X 512, GDP2009-2025 D7 — 4 Z £ L 72,
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Table 6.12.2-2 Power Supply Plan of Small Hydro Projects
Firm Capacity (MW)

. Installed
Name of Project . 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
Capacity
Mubuk 1 (KML) 5 3 3 3 3 3 3 3
Mubuku 3 (KCCL) 9.5 1 1 1 1 1 1
Maziba 1 - 1 1 1 1 1 1
Ishasha 6.5 3 3 3 3 3 3 3
Paidha 3 - - - - - 1.5 15
Kikagati 10 - 5 5 5 5 5 5
Bugoye 13 7 10 10 10 10 10 10
Waki 5 - - - - - -
Muzizi 10 - - - - - -

Mpanga 18 8 8 8 8 8 8 8
Kyambura 5.2 - - - - - -

Buseuka 9 6 6 6 6 6 6 6
Muyembe 10 - - - - - - -
Sub Total 105.2 28 37 37 37 37 385 | 385

(MW)
. Installed
Name of Project ) 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
Capacity
Mubuk 1 (KML) 5 3 3 3 3 3 3 3
Mubuku 3 (KCCL) 9.5 1 1 1 1 1 1 1
Maziba 1 1 1 1 1 1 1 1
Ishasha 6.5 3 3 3 3 3 3 3
Paidha 3 1.5 15 15 1.5 15 15 1.5
Kikagati 10 5 5 5 5 5 5 5
Bugoye 13 10 10 10 10 10 10 10
Waki 5 - - - - - - -
Muzizi 10 - - - - - - -
Mpanga 18 8 8 8 8 8 8 8

Kyambura 5.2 - - - - - - -

Buseuka 9 6 6 6 6 6 6 6
Muyembe 10 - - - - - - -
Sub Total 105.2 385 | 385 | 385 | 385 | 385 | 385 | 385

(B) KANEFDMOEIRRIZ L 5 EHMAEFHE

HITTE 2) D /K 1387 L[4, GDP2009-2025 D5 — & Z £ L 7=,
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Table 6.12.2-3 Power Supply Plan of Other Power Projects

(Unit: MW)

Name of Project | "M@ 15010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
Capacity
Thermal
Aggreko 1,
Lugogo 50
Aggreko 2, Kiira 50
Mutundwe 50 50 50
Namanve 50 50 50 50 50 50 50 50
Invespro,
Nalubaale 50 50 50 50
Electromaxx 20 18 18 18
Mputa 85 50 50 50 50 50 50
Kabale Peat 30 20 20 20 20
Thermal Subtotal 385 168 218 168 120 120 120 120
Namugoga Solar 50 10 20 20 30 30 30
Co-generaion
Kinyara Sugar
Work 5 5 5 5 5 5 5 5
Kakira Sugar
Work 12 12 12 12 12 12 12 12
SCOUL Lugas 6
Co-gene Subtotal 68 17 17 17 17 17 17 17
Other Thermal
Total 503 185 245 205 157 167 167 167
Name of Project | M9 1 5017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
Capacity

Thermal
Aggreko 1,
Lugogo 50
Aggreko 2, Kiira 50
Mutundwe 50
Namanve 50 50 50 50 50 50 50 50
Invespro,
Nalubaale 50
Electromaxx 20
Mputa 85 50 50 50 50 50 50 50
Kabale Peat 30 20 20 20 20 20 20 20
Thermal Subtotal 385 120 | 120 120 120 120 120 120
Namugoga Solar 50 30 40 40 40 40 40 40
Co-generaion
Kinyara Sugar
Work 5 5 5 5 5 5 5 5
Kakira Sugar
Work 12 12 12 12 12 12 12 12
SCOUL Lugas 6
Co-gene Subtotal 68 17 17 17 17 17 17 17
Other Thermal
Total 503 167 | 177 177 177 177 177 177
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6.12.3 HIFUFEBOERFAREDEE

)

RTAT LT —ADE

A

%ﬁ»

(26 LT, BB & R L7zl R & LU ISR T,
1) FEIAPATERTEICHTRIRHEIK S B AGH)

Table 6.12.3-1 Hydropower Development Plan (Scenario I)

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
2020 Ayago 2 102 MW 894 GWh
2023 Ayago 2 102 MW 893 GWh
2) HThaNT A
Table 6.12.3-2 Demand - Supply Balance (Scenario I)
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

6-104
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Figure 6.12.3-1 Power Demand and Supply Balance (Scenario I)
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Figure 6.12.3-2 Energy Demand and Supply Balance (Scenario I)

TF U A 1 TIE, Ayago /K )% 2020 4EI25 1 ] 102MW  (51IMW-2unit) . 2023 421255 2
] 102MW (51MW-2unit) & BRERICEIE L. PO TR L2 X 912 2015 LUK,
BEVEDEWT 4 —B ML DK EERIET D ENAREL R biER Lo T,
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F7o, FREZRIR D AN -9 L O ICFE L7223, 2014 4% Tl Bujagali /K J1iER
HHOBNSE L H Y EBEHREDO AT Y a2 —)L B FBEOM AR DB VDN N T2,
TN~ A T AL | HIREHEMEN AR TERVRIDE L DHER Lo T,
2012-2013 R\ T, B — 27 AT A T HE & 72 o 7o R R KL, 2013 IZHR AT
ETH S TeHHHKIVEROFHE R FIE L o722 L2 D,

@ ¥FVAI
WA —ADBNTFEIK LT, REFECESZ T VA N ZRE LI, TORER,
U A ST | Oriang K JTOBHFE N ME L 720 | Ayago /K J) % 2020 4F, 2022 415
JTr 2023 4£{Z 102MW, Oriang /K /) % 2023 4£12 102MW IZBH%ET 5 > U A L le o7z, LA
TR R 2R,

1) FEIRBAZERE CHTRRBUEAK ) BAGTH)

Table 6.12.3-3 Hydropower Development Plan (Scenario I1)

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
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 6.12.3-4 Demand - Supply Balance (Scenario Il)

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 6.12.3-3 Power Demand and Supply Balance (Scenario 1)
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Figure 6.12.3-4 Energy Demand and Supply Balance (Scenario I1)
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1) IR

G|

Table 6.12.3-5 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) kN7 A

Table 6.12.3-6  Suply Demand Balance (Scenario I11, 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 6.12.3-5 Power Demand and Supply Balance (Scenario I11)
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Figure 6.12.3-6 Energy Demand and Supply Balance (Scenario I11)
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Table 6.12.3-7 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 6.12.3-8 Suply Demand Balance (Scenario 1V)

Power Supply(MW) Energy Firm Energy(GWh)
Year Demand Suspend Demand Suspend
mw) | el Ther;mal (GWh) Total The?rmal
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
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Figure 6.12.3-8 Energy Demand and Supply Balance (Scenario 1V)
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Table 6.12.3-9 Hydropower Development Plan (Scenario V)

Year Project Unit InstalledCapacity Annual Firm Energy

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

2016 Thermal to be 100MW 644GWh
considered

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

2018 Thermal to be 100MW 644GWh
considered

2019 Isimba 138MW 465GWh
Ayago 102MW 894GWh

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

2021 Thermal to be 100MW 644GWh
considered

2022 Ayago 103MW 854GWh

2023 Oriyang 98 MW 858 GWh
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Table 6.12.3-10 Suply Demand Balance (Scenario V)

Power Supply(MW) Energy Firm Energy(GWh)
Year | Demand | Thermal to be | Total Demand | Thermaltobe | Total

(MW) 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

Z ZC, Vision2035 O FEZE THIIE PSIP (Power Sector Investment Plan Draft Report,
December 8,2009) T/RE N TWHEfE A L7,

AR DK IR EBEEBIULT D Z ENTENIE, 2015 LI, Vision 2035 TR ENT
WBH UK ZEDEE HEZE T 5 E A ek & 72 5,
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Figure 6.12.3-9 Power Demand and Supply Balance (Scenario V)
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Figure 6.12.3-10 Energy Demand and Supply Balance (Scenario V)
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Table 6.12.3-11 Major Power Development Plan (Scenario VI)

Installed Capacity (MW
Year ;I y(_jrot Thermalpto bZ Sk
rojec Hydro Considered Total
2013 1,700MW 1,700MW
2014 700MW 700MW
2015 Karuma 192MW 500MW 692MW
2016 1,000MW 1,000MW
2017 | Karuma 96MW 800MW 896MW
2018 1,000MW 100MW
2019 Isimba 138MW 700MW
Ayago 102MW 840MW
2020 | Ayago 204MW 500MW
Oriyang 194MW 898MW
2021 1,200MW 1,200MW
2022 1,200MW 1,200MW
2023 1,300MW 1,300MW
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Table 6.12.3-12 Suply Demand Balance (Scenario VI)

Power Supply(MW) Construction Cost of

Year | Demand Thermal to be | Thermal to be
(MW) ol considered Considered(mil.US$)

2010 425 360

2011 1,117 469

2012 1,809 852

2013 2,501 2,504 1,700 986

2014 3,193 3,204 700 406

2015 3,885 3,898 500 520

2016 4,828 4,898 1,000 1,040

2017 5,771 5,797 800 832

2018 6,715 6,797 1,000 1,040

2019 7,658 7,737 700 728

2020 8,601 8,635 500 750

2021 9,815 9,835 1,200 520

2022 11,029 11,035 1,200 1,248

2023 12,242 12,335 1,300 1,352

Note: Imaginary Thermal is a packaged power consisting of HFO, Gas, Coal thermal

T ZR( AR X2 VT 4 EBE L, KNBEOXA TEBEE L, REE 24k
b+ p-b@EMkNERARKNDZBATAZLEE L, /2, 8RR ML, ZNETNH
580$/kW (%5 7 =2 M8) . 1,500$/kW (Source:lEA) & L THEHE LT,

KB L BIFELT D 2 LR TEIUE, 2013 4FLIFE, NDP CrRENLTWD T H v
K E OE FFHE 43 3 5 BAMAG A ATRE AR P & 72 B, Lin L, ZTOFEBLOTZDITIT,
Table 6.12.3-12 IZ/R T K S ICEZFHDOBBE SN MLIE L 720 | AT, KB KTIHEED
R S L ONEIRE N, BREFOERSE, RERPENRH L7200, ZOEBUIN 2V NEETH
HEMEESND,

v—7 W (MW) IZBET 5.

T LGOI E FRICRT,
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Table 6.12.4-1 Reserved Margin (%) for Peak Power Demand

Figure 6.12.3-11 Power Demand and Supply Balance (Scenario VI)

Year 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
Scenariol 0 7 80 57 45 47 36
Scenarioll 0 5 75 51 39 58 45
Scenariolll 0 9 85 63 52 55 45
ScenariolV 0 4 76 54 40 42 32

Year 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
Scenariol 39 29 36 38 27 18 19
Scenarioll 29 19 24 24 14 13 20
Scenariolll 50 40 50 40 30 32 24
ScenariolV 36 21 33 24 25 17 17

PLE X v, 2011 AELLF& I Scenarioll @ 2022 4, 2023 AR B W T2 14%., 13% & HiZ
D 15% % 1, 2%72 1 FEIDZLSMNE, + 0 TIHEEZHBKRTE WD EE XD,

6-116

BREARINSH - BAIERIASH



OAVIEKDRREVYRYI-TSVRERETOYT O
D274 FILUR—k

WRIZFEAETE ) B (GWh)IZ R 2 (s Tl = 22 LU ISR,

Table 6.12.4-2 Reserved Margin(%o) for Energy Demand

Year 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

Scenariol 0 0 0 0 0 13 5
Scenarioll 0 0 0 0 0 28 17
Scenariolll 0 0 0 0 0 20 12
ScenariolV 0 0 0 0 0 10 2

Year 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023

Scenariol 18 10 12 13 12 3 10
Scenarioll 9 1 2 9 0 5 20
Scenariolll 27 20 22 14 7 17 9
ScenariolV 14 3 4 8 15 7 13

GDP2009-2025 (212 Bujagali /K ) OBl )i COER P EA BB 5 &, 2014 - F TBURO F
ETEBNIRARRLTODRIUICH D . ARETORGHERICBOTHREORER L7272,
BIKF 5 ClE, 2014 4E % T Bujagali /&K f1LISkC i&ﬂﬁ%&ﬁﬁ@ﬁﬁﬁ& PR BA 28 D T 23
FAEL T RWzd, b LREN TRIE B D HERE L1258 ITE BN RIC K DIEEN ' Z 5 7]

RS D, ZOXISERE LTiE ﬁ@%ﬂbf“éio&%%%kﬁﬁﬁ(74—ﬁwkﬁ)
DEARD DN, ZOGE, MBLH DD O+ 70 Ri 217 9 ERH 5,

6.125 ERMRARHEOFEL®D
£ F U AITKk9 5, Bujagali, Karuma, Isimba, Ayago. Oriang ®BH¥&aHH %2 L FIZRT,

Table 6.12.5-1 Summary of Power Development Plan (For Large Hydro)

Scenario | Scenario Il Scenario 11 Scenario 1V
plant power plant power plant power plant power

2010
2011 | Bujagali | 50MW | Bujagali | 50MW | Bujagali | 50MW | Bujagali | 50MW
2012 | Bujagali | 200MW | Bujagali | 200MW | Bujagali | 200MW | Bujagali | 200MW
2013
2014
2015 | Karuma | 192MW | Karuma | 192MW | Karuma | 192MW | Karuma | 192MW
2016
2017 | Karuma | 96MW | Karuma | 96MW | Karuma | 96MW | Karuma | 96MW
2018

2019 | Isimba 138MW | Isimba 138MW | Isimba 138MW | Isimba 138MW
Ayago 102MW

2020 | Ayago 102MW | Ayago 102MW

2021 Ayago 102MW
2022 Ayago 102MW | Ayago 102MW
2023 | Ayago 102MW | Ayago 102MW Ayago 102MW

Oriang | 102MW
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LEIZHRoTWND EWNZ D,

F2F U A N, IV T 2015 4ELIE, > U A 1 Tl 2017 4ELLRE, k1 &2 RKIE £ 7-1%
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Table 6.12.5-2 Profit from Suspend Thermal (Until 2023)

Year 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023

Scenariol 881 881 977 97711217 | 1,217 1,320 | 1,320 | 1,421

Suspend Scenarioll 977 9771 1,217 1,217 | 1,320 | 1,320 | 1,421
Power(GWh) | Scenariolll 881 881 977 977 11,217 1,217 | 1,320 | 1,320 | 1,421
ScenariolV 881 881 977 9771217 | 1,217 | 1,320 | 1,320 | 1,421

Scenariol 106 106 117 117 146 146 158 158 171

Profit Scenarioll 0 0 117 117 146 146 158 158 171
(mil.US$) | Scenariolll 106 106 117 117 146 146 158 158 171
ScenariolV 106 106 117 117 146 146 158 158 171

Flo. ZOT 4 =Bk TIDORIEIZ LD CO, HEH & (Table 5.1.4-4 CO,emission of Electricity
Generation Technology Z:f#) @ HIjai &34 516,616~548,856 t €q.CO, & A L1 %,

PLbEXv, FEOKAOHEOBRIEIL, BHREOMEOL G, ma A Mk HoFEILE CO,
OHE, FIZIFRT 7V AN TOESORZEICETHZ NG, 5% OEFRBIEHEENE
Fns,
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