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6.1.5 EIZ/~9 Kyoga 12> & Rtz kT 5 A MOk % FigT 5,

Lake Kyoga QOutflow FDC (1896 - 2008)
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(Source: Study Team)
Figure 7.1-1 Flow Duration Curve of the Lake Kyoga Outflow
EXIZ7R9 Kyoga i & Albert i & TOHiHLIL, 6.1.6 TR~ 5 &35 0 FRFIBIEA D23 1 %
RIIZIR B D720, Z Otz Kyoga il 5 Albert 1 E TOF A M OFI E L TARTE
DBARETH 5,

X > T, Kyogaifin o Albert i V)IFEIIE Figure 7.1-1 OFE &2 -3 5,

7.2 HEKRE
721 BE

ARRFCIE Ayago HUKHERN 5 & Hok OIS 10 2D F A W) OfRBOKIEEZ KD 5, 7272
L. A E SINTIHEBAK OREFEREFR 72 & OREMEN R 70 2 720, WoKIENTIZ A )R & 31
THTTHRETT 2, 2F 0 RNOYWKBEINZE VT 5 2 & 25 2, Kok d
WS THRRHIPADTEET D22 AHD 95, Lo T, BoKEOEE TIEAR)IE )N oik
KIFFERFAERECEZ b DL L, ENFhokiiEZrBRAbE a2 KitRE T 5,
Ayago HUKHEHE R Masindi~Ayago BUKIER D7 F i & OBk & RN OWKZEHRHHOE,
Ayago K 1T A L)ootk & Masindi~Ayago /K 0 B OFREEIR N S Dtk & 2 B
Hbts, DD L Ayago BUKHE & UK DICBT 2H0KOEREDEIILLFO B0 L7225,
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O Ayago Hukig : A VIR 4+ Masindi~Ayago B/ HE [ 7% 54 15k
@ Ayago Hk A o A VIR 4+ Masindi~Ayago J#7K F 7% 54 5k

Masindi~Ayago Bk HE[E]7% B4 & Masindi~ Ayago /K K 7 844k % Figure 7.2.1-1 1279,

Watershed between Watershed between
Masindi to Ayago Intake Masindi to Ayago
(Area = 8553 sq. km) Tailrace

(Area = 9757 sq km)

Masindi to Ayago Intake Masindi to Ayago Outlet
Intermediate Basin (red area) Intermediate Basin (blue area)

(Source: Study Team)

Figure 7.2.1-1 Thiessen Polygon and Rainfall Gauging Station

FA VAT 100 FE E D ET — # BRI AR Cldd 2 23, SINOBRT — 2 0355
NTWRWNWT=D | SN OBKIEORE CIERILE 7 VICHERER R L 5 2 Tk e — 7 &%
BET D, MHETMEIEZ 72T 0 E G, BHERAKDO NS Fr s T 7 EWET — 20 bik
BERET D, 72720, BRERTER BER LGNNI NG, XTI NVTF v L
LT, fliZhM7z SCS BN BIVAIZ X 0 IIEMIC K EZ RE L, I Hlc7 UV —H iRz v
TEBO T r Y7 N EOPKITED D E2 A2 RGEET 5,

722 MWET—A
1) WEBRPT

Ayago /K JJHIAGI R & 2 B RBLIAT XM T 7 <, ARGHIM T ALl &
7 — 41X Gulu, Masindi. Aduku, Apac. Lira® 5&HIFrO BT —ZIZRbN 5, AFHET
WE SN T=ABRFTONET — % ZLLTICRT,
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Table 7.2.2-1 Collected Rainfall Data

o|ldl N| W ¥ LWl I~ ool d|l | W S| L] O~ 0| o
S| o o o oo o | Ol o|lo| Ol oo ool o D
|| | | | OO | O O Ol OO Ol OO O O O ©
— — — — — — — — — — N N N N N N N N N N
Gulu ® O O0O|O0|O0O|O0O|O|O|O|O|]O]O|O|]O|]O|O|O]|O|0O| @
Lira O/l0|0|0|0O|0O|0O| @ @ @ O|O|O|O|O|O|]O|]O|O]O
Aduku ® - -1 O0|-]10|/O0|O|-|-]|]-]1O0|C| @ @| | -] -] |-
Apach olol-|-]ololo|le|e]-]-]1-]e]-]-|e@]- - | -
Masindi O/l0]0|/0]|0O]|0O]|0O|0O| @ @O0 @0 @ 0@ O @ 0| e
O :complete daily data set - :data missing
@ : daily data set with some missing data

(Source: Study Team)

FRIORENDNEBNFTT—% D 5 H, Gulu, Lira, Masindi 1ZHEAIZT — & D3>
TUVWAH2Y, Aduku, Apac [ZKHIE R Z W,

(2 HRET—F¥D0F=zv’

WHELEWNET =205 6 RMT — 2 I3 WEBHIFTR L o7 — 2 HEE2F = > 7 L,
FHEI D @ WBLAIFT 7 — & % AW CRIEENR ) & RIT — 2 24 L, KT — % &4
ML72%. S#BHFTONET —ZI1%, TN AN —T IR0 TF— 2 DEEMEEF = v 7
L7z, ZDFER Apac IZHOWTIXT —# OFEGPENELS | FHREIA &N 2 & DRGNS
AT oLk Lz,

B) T4 —kUHEIC L AZHEBHFZITFOEE
BRI E R & T 0 — ' AR X Ak B 2 LL IR,

’/ Watershed boundaries

(Source: Study Team)
Figure 7.2.2-1 Thiessen Polygon and Rainfall Gauging Station
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T4 =t pENC LD BRI OZ T RFOmBLITLLTO LB LD,

Table 7.2.2-2 Area Factor of the Rainfall Gauging Station

Station Factor
Gulu 0.262
Lira 0.184
Aduku 0.394
Masindi 0.159

(Source: Study Team)

(4) BEKRKWNE

A NEBNFTO 1990 415 2009 X TOHMET —Z b HIk KNELZ T 5, £
7. BBNTOR Z L OFEHEEREE L, TOHKRRKWNEEZMHE LZ, fERe FRIORT,

Table 7.2.2-3 Depth-Duration Analysis of Observed Rainfall

Unit: mm/day
. . ... | Basin Average
Duration Gulu Lira | Aduku | Masindi .
Rainfall

1-Day 100 99 90 89 49
2-Day 109 104 | 98 | 104 68
3-Day 116 147 131 120 77
4-Day 147 148 156 121 82
5-Day 151 170 163 131 104
6-Day 167 174 166 140 112
7-Day 183 209 189 174 134

(Source: Study Team)

Masindi~Ayago HUKHER DFRE IO UEK & | Masindi~Ayago ik A ] O FE B DK D
BEICIE, IREFIC R ST FRITRT 4 >OMEBIRFTT — 2 OEH RN EE A5, e
LI EIIKE T KO Engineering Manual(EM1110-2-1417: Flood-runoff Analysis)iZ 72 50,
=Ry ARk & L C Log-Pearson Type lll Z i HJ 5,

4 SOREBHIFTPEEOEZ & O H R KN EICHER AR 2 H T3, Soi-m
RN E & ZFOBiRMERLE L OWRE L IRFITRT,

iﬂﬂ
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Table 7.2.2-4 Probable Maximum Daily Rainfall at Gulu and Bain Rainfall

Return Excess N
Period | Probability Computed Probability
Basin Rainfall (mm/day)
[0)
(vear) (%) (Gulu, Lira, Aduku, Masindi)
1,000 0.1 59.8
500 02 58.0
200 05 55.5
100 1 53.5
50 2 51.4
20 5 48.3
10 10 45.8
5 20 42.8
2 5 37.7
1.25 80 33.1
1.11 90 30.9
1.05 9% 29.1
1.01 99 26.1

(Source: Study Team)

o

723 HRET—%
(1) AL - FEEBHFT

DWRM &7 V)11 Kyoga {17~ 5 Albert #] % T X2V T Masindi Port, Kamdini,
Paraa C/KNLBLAIAZ1T > T Y | KA—iREAIR SR ERT — X IR L T 5, ET —
I T RZHDH DWRM A F & TEE S5, AT 2 GBIRIFT O &ET —
%% DWRM 2B AF LTz, ERDBE LT A VO ET —Z 2 LU PR,

Table 7.2.3-1 Collected Discharge Data of the Nile River

LN (o] N~ [e0] (2] o — [aN] ™ < Lo [(e] N~ (o] (2]
(2] D (2] (2] D o o o o o o o o o o
(o] (o] (o] (o] (o] o o o o o o o o o o
— — — — — N N N N N N N N N N
Masindiport (@ OO | @ @ ®@ @ O OO O0|0|0 0| @
Kamidini @ ® O/ 0O|0O|0|l0]|0O|0|@| 00| @
Paraa ® 6 6 &6 6 O O O O|l0O0|0|@®

O :complete daily data set
@ : daily data set with some missing data

ek, WERT —Z X HBEACTEHR (12 \/R) ShTndicd, BT — 2 3ESh
TR,

(2) BEAKFEEROHH
Masindi~Ayago BUKHER]DtKIL, Ayago BUKHEHLS & Masindi Port it &8 kLD #2255
72BN, Ayago BUKHEHSIZ R 2 EE 3 72\ /=, Paraa & Masindi Port ot &t
FkDFESYZ L o7, Paraa & Masindi Port O Eidk7545y 7> bR &7z 1997 420~ 5 2008
FEF TOYKITE% Table 7.2.3-2 127”7,
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Table 7.2.3-2 Observed Annual Maximum Direct Runoff

Year Date Flood dirgct runoff
(m°/s)
1997 07 Dec 200
1998 02 Oct 78
1999 22 Sep 60
2000 22 Oct 48
2001 29 Oct 159
2002 12 Nov 121
2003 10 Sep 78
2004 29 May 128
2005 07 Apr 53
2006 01 Nov 227
2007 15 Sep 176
2008 08 Nov 214

(Source: DWRM)
Table 7.2.3-1 X 0, KT 9~12 AICEA L TEBY ., FFZiX 4, 5 HIZbBEL T

HENRDMNS, L L. Masindi Port 7>5 Paraa £ CTO XM OB EITRAT 227 m¥ls
THY. FTANNOWENPRLIC LE~FUE, MNEER b D 7> TV 5,

724  FAWNKNDHKFEDHEE

FA WNANN OB AENT TI% Masindi Port [IZ3817 24 2 & O K& 2 i U, #4554 dh
M O CHESREOK IR 2 HE 9 5, Masindi Port OBLHIEEH 1896 47> 5 2008 4F 0t B &
Z AV, WESRAAR BRI 3KE T 2% Engineering Manual (272 5 Log-Pearson Type 11 % vy
Do AU R & RS AMRO 7 1y NAZLLFICRT, ek, OB EEEZ R~ L, 1%
73 100 AR, 0.5%7°5 200 FEEZR, 0.1%7°5 1,000 FfE=R%2 R L T\ 5,

Bulletin 17B Plot for Masindi
Return Period

1.1 2 5 10 50 200 1000 10000

1.0
10000.0

1000.07

Flow (cms)

l000(.:’9999 0999  0.99 09 05 02 0.1 0.02 0.0050.001 0.0001

Probability
Computed Curve ——— 5 Percent Confidence Limit
— —— 95 Percent Confidence Limit o Observed Events (Weibull plotting positions)

Figure 7.2.4-1 Annual Maximum Discharge and Log-Pearson Type |11 Curve
for the Nile River Discharge at Masindi Port
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EXEvEESINDLTA )0 100 4, 200 4 &£ 1000 HFOMEREKTEEIZLL FTO L EBD &
5,

100 FEpe Rk B 2,400 m®/s
200 fERfE R KT B 2,650 m*/s
1000 FEfE R & - 3,400 m®/s

725  FAIINTNDBRKFEDHTT
Q) ZUIETNCEDHEE
1) A

1972 FITEFIC I W BR SN v 72T VIE, RO EHEEZ WL OO ITREIO 4
YIRS, FHEORE LA BB S ELETh H, X7 ETATIE O
DB TIZTRBA~ORELEREILEZFTS, TEO X 713 R & ORI 2T
ERBT S, TANMND X SITHTENKE < FIORFESEBEFCE 25461F, &4
VU O E G EE Y 7 I S WE X 7 03D O R & T ORI D B O
HmeE 425, ¥ 727 MlERE L TIORT,

L o
/ I -

C
L
L

Soil layers < ]

T

ava

N i

—=1
River channel
Figure 7.2.5-1 Conceptual Model of the Tank Model

ZUUETNAVOBREBIZINGEZ 7 ORI E RGN LR (AR TIZIND X
VT IV OFRE B FEREBK S D IEE L. Masindi~Ayago HUKHER] & Masindi~Ayago fik
KOMOWKEEZ BRET —Z 0 DHEE LT,
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2) AU ETINOBRBOFE

527 BT VOBBORE TIE, kT —4% LifitikT — & ORR AT 5 1997 4L
Bed et 2o, BRRMEARA LTS B ORTH%KG LEROFREEZ A L, EifEAD
NA KRBT T 7289 LR EERE LT,

3) XU ETIMILDHE

BT CRD I X 7 BT )V O FEIT Wil 0 F568 A RIS RF LK% 3R
%, FCES R Ayago BUKHERLS & Ayago ok M HS OHoK R RO R E I, 7%
B B> B OBKFLERA 720 1990 705 1996 FE A HEET 5, LA FICH v 7 £ T /VICfE
AT 2HENT—2 0O — 2L FD %277,

Table 7.2.5-1 Observed Daily Maximum Rainfall

Daily Maximum
Year Date Rainfall (mm/day)
1990 10Dec | k5
1991 0O6Aug | 291
1992 29Sep | 408
1993 wun | 412
1094 03Nov | 310
1995 06Nov | 303
1996 22 Aug 38.9

(Source: Study Team)

Table 7.2.5-1 DR FEAE LIANEDT =2 2 ANWTH 7 ET M X DHEEEIT I,
Table 7.2.5-1 D&% % > 7 E T /VICHH L72RO v — 7 fii & % Table 7.2.5-2 12777,

Table 7.2.5-2 Yearly Peak Flood Discharge Estimated by Tank Model

Unit: m3/s
Date Intermediate Masindi Intermediate Masindi
~ Ayago Intake ~ Ayago Outlet
1990 347 399
1991 155 178
1992 171 197
1993 241 278
1994 182 210
1995 111 127
1996 361 415

(Source: Study Team)

4) okr—7siE
AR TR LNk B — 7 Jit i & 1997 4F LU O A i REEF K& B 2 A b TSR
B, 100 R KO 200 4E, 1000 FfEFROE— 7wz EET D, MERoAmM#RIx

Log-pearson Type Il &3 %, Masindi 2>5 Ayago HUKHE & ik 1 OBE/KHE=R 534 HhiR %
Figure 7.2.5-2 |Z7”:9,
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Bulletin 178 Plot for Masindi-AyagoBasinFlood
Return Period

11 2 5 10 50100 500 10000

10
10000.0

1000.01

Flow (cms)

100.0

%5999 0999 009 0.9 05 02 01 0.02 0.0050.001 0.0001

Probability
——— 5 Percent Confidence Limit

——— Computed Curve
o Obsened Events (Weibull ploting positions)

——— 95 Percent Confidence Limit

Masindi ~ Ayago Intake

Bulletin 178 Plot for Tank-Tailrace Flood

Return Period
10 11 2 5 10 50 200 1000 10¢
10000.0
1000.07
@
£
2
H
3
[
100.0
10.0;
0.99990.999 0.99 0.9 05 02 01 0.02 0.0050.001 0.0001
Probabilty
——— Computed Curve ——— 5 Percent Confidence Limit

——— 95 Percent Confidence Limit o Observed Events (Weibull plotting positions)

Masindi ~ AyagoOutlet

Figure 7.2.5-2 Flood Peak and Probability Distribution Curve

EROMEARSAAMR L Y . Masindi~Ayago HE ] 7% 8448 & Masindi~Ayago Ak M 7% RE Jk

DOHERUKFLEIZLLT O LBY L2,

Table 7.2.5-3 Local Flood from the Ayago River and Intermediate Basin from Masindi to Ayago
Intake, Estimated by Tank Model

Return Period

100 year 200 year 1000 year
Masindi ~ Ayago Intake 500 m*/s 550 m*/s 700 m*/s
Masindi ~ Ayago Outlet 600 m*/s 650 m*/s 800 m*/s

(Source: Study Team)

(2) fFIEC LB E— 7 BAKFEROMHER
— SCS BEfrXE

27T ML EE SN KR EOMERD =%, SCS BALKIEIZ L v Bkt ED
BEAIT S, SCS HAZX{EIL 1972 4212 U.S. Soil Conservation Service 2584 L7-FEF LT,
Figure 7.2.5-3 [Z/R AR HERY 72 HAAT (X & F VN, dKMEme e, i, BB O

S =

MMAT—# 25 2 THOKIRBEOHEE 217 9,

FFETIIRIC G2 5TV ALK &2 v

72, ET —F OFF LIV TR WO YK & OHEE FE O REHC Wb D,
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Source: US Soil Consevation Service

Standerd Dimensionless Hydrograph (by SCS Method)

Figure 7.2.5-3 Standard Dimensionless Hydrograph by SCS Method

SCS HAZXEIZ L 25 E Tid, Masindi~Ayago HKHER D yittE 2 /Nl Z & 12 EI L,
T4 = U ENC XY HEREREEZ ST D, Kyoga 125 Albert 151 & T otk /0 EI1X % LA
TR,

Figure 7.2.5-4 River Basin Division for SCS Unit Hydrograph Analysis

SCS HAL[XJEIZ L 5 f#EHTIE U.S. Army Corps of Engineers (2 & ¥ Bi%& & 7= K SCRENT Y —7
b HEC-HMS & Jilir7o. HEC-HMS {2 & % Masindi~Ayago HEfitisk & Masindi~Ayago ik
M BRI O E T L 2R,

SRERKINSH - BFRIEKRIAST
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(Source: Study Team)
Figure 7.2.5-5 River Basin Model by HEC-HMS

HEC-HMS OE5 /L2, Jillo 100 45, 200 4538 L OV 1000 EDOMERNEE T  — & %)
BN L VOB L. T2 T o 72, FEMTRS B2 DL FISRT,
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(Source: Study Team)
Figure 7.2.5-6  Flood Hydrograph Estimated by SCS Unit Hydrograph
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ERNZRT HEC-HMS Z W THEE SN AWK E— 7 BT TO LB L7225,

Table 7.2.5-4 Local Flood from the Ayago River and Intermediate Basin from Masindi to Ayago
Intake, Estimated by SCS Unit Hydrograph

Return Period

100 year 200 year 1,000 year
Masindi ~ Ayago Intake 475 m*/s 535 m%/s 678 m%/s
Masindi ~ Ayago Tailrace 563 m*/s 635 m*/s 803 m*/s

(Source: Study Team)

AIETCIE. FIHATRER T — Z MR BTV A T8 SCS BT [XVEA W8, FER e L
THE VI ETNAARRICBEE L — I ME L RREORREY 52 5,

B ZV—FTHRIZLDTF =
BoKE — 7 PREIXHEAEIKEEH 7= 0 O EICEWR L, IO FED v — 7 Jokiig
DIHEMEE T e v b5, WKIEHEIIRATESNS 7 U —H i TRz i
&, IEFEEOUKITE L T 5,

Q, :0.503><C><(2

A )
59
—0.048
a=08%4x| A | -1
259

»—»—Lr
— e e

Q = Hukbv—Zifi#E [m¥sec/km’]
C . Creager D%
A L Wik RS [km?

oKD 7 m Yy &7 Y =i E L FIORT, Rk, mBoFEEE LTUIT T
ZERNOW)I K ETRFAFBEDFEN DN GO Z P =T =T 0 7rny =
7 FOPKIEZSZR LT,
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'~ |
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Kihansi(Tanzan'gaﬂf Masindi~AyagoTailface 200yr Flood
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0001 Ll L i
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Figure 7.2.5-7 Creager’s Curve of Flood Discharge

Figure 7.25-7 Tit, 7 U —H D%k C #Z8bsw -t bRd, ARFHCRE I
Masindi~Ayago H/kHE & Masindi~Ayago HoK 281 APKIEEILZ UV —H D% C O
M 41EETHY, BB/ NS L > TW5, L, tho7my =2 b HIRIFREE
(AW U =TI D - TR Y | ARE TR SN2k B — 27 it @& ARl AR VBT
TN N0 D,

(4) £&¥

ARF T Z 7 ET N EHWTEEARREE A& OUKE — 7 REEHE LT,
HEERE ik SCS BT XIVEIC K DAESHEEME & 7 U — A Hli#RIC & 0 JE s oo ek it & &
Wz T o 72, T ORER, SCS HALIEIC L D fERIZ, ¥ v 7 BT M L DHEEMEOHEE
EEBRRRECTHY, 7V — T L DT B kOB e — 7 & L [F U
LR E o7, Ko T, ARG TIEFA NN OBAKE— 7 EITY v 7TV
WEOHEELTEZHWDSZ L LT 5,

7.2.6  AyagoHUKIE & AyagoUKAM R DEKFREDHEFE L

AR D &30 | Ayago HUKIEH AL & oK MR oMok B — 27 it &id, T A WAL )1 %
HPADOETERL, TNENOHEPEDEIIUTOLEBY L225,
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O Ayago HBuk#g  : FA VIR + Masindi~Ayago HKHE [ 7% £ 45

@  Ayago ik o A VIR 4+ Masindi~Ayago 7K M 7% 8 ik

Zs, PKOFMAE DEIE 100 4, 200 4F, 1000 FOMERFIZIBNT, LFD LB FHiE
INnb,

Table 7.2.6-1 Combination of Floods

NG Return Period Notes
100 year 200 year 1,000 year
1)  The Nile River 2,400 m®/s 2,650 m%/s 3,400 m%s At Masindi Port
Masindi~Ayago Masindi-Ayago Intake
2) yeg 500 m*/s 550 m*/s 700 m*/s rvago
Intake Local Flood Intermediate basin
3)  Ayago Intake 2,900 m*/s 3,200 m*/s 4100m*s 1) +2) _
Masindi~Ayago Masindi-Ayago Tailrace
n F yeg 600 m¥/s 650 m¥/s 800 m¥s Fyago
Tailrace Local Flood Intermediate basin
5)  Ayago Outlet 3,000 m*/s 3,300 m¥s 4200m%s 1) +4)

(Source: Study Team)
Zh &, Ayago EuKHE & Ayago i 0BT A UK EIZUT O L B0 L7225,

Table 7.2.6-2 Applied Flood for Ayago Intake and Tailrace

Return Period

100 year 200 year 1,000 year
Ayago Intake 2,900 m®/s 3,200 m%/s 4,100 m%/s
Ayago Outlet 3,000 m*/s 3,300 m%/s 4,200 m%/s

(Source: Study Team)

727  HEIKBTDOFRE

7 AV H TIEEROBKfEN T~ = = 71 (U.S. Army Corps of Engineer, ”Flood-Runoff Analysis”)

X, BRARRYZR N EBLIFT OB R ST WD, ABKMENT TG L 72 X 9 IS iiiskimi i 2349
9000 ‘EH ¥ 1 b D5 a1t ~ =2 7 /W LAV L EMR EBIFTEIT 10 FETll L& e D, A
FECIIFIA FTRE A2 BLAIAT X 5 EATICER DA, £D 2 B O LEFTIXT — X OFEESNEL Wi
BrosiL, EHE 4 @i OB T — 2 2 W TR 21T > 72 FEO JWKitEZ#HEET 57
DL, KR THEL EOBRIFTAKLE L E R D,
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7.3.1 AyagoihgmDihfs - #hy
(1) HiE

FA VO RIE L 200m ~300mFEE T, WIS N RTET 5, BUK O #5005kl
KOS ORIZIEL, 5~6 BEDO/NERH VD | Fra FREICITABEAFE N LT\, 011
X 15~25 EDORE & 72> TEY . WENS DO HE 20~30m UL FClriER 5~10 FEOFEV
EHEZ L TWD, BUKEED S 3.3 kn FHt D47 52 Ayago JIIAAHE L T\ 5,

(2 H'E
Ayago Hi R O RVEMEIILL T D L B0,

BT, e o TV TROBER S ERE L EREER S, 74—V 714 B
DA DR BHPRICEE L T d %,

B e HEREY) . FESEHEREY) . BLIMIRHEREY S O R BEFEHEREDI L. IRV TEL 54T 5
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732 BhBEAREER
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1) HEEABIOHE
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Table 7.3.2-1, &P % Figure 7.3.2-1 (TR,
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- 1/1,000 (FFm#RHERE 1m) MBI (2SR E O#IPH) OIFEM
— AT
Table 7.3.2-1 Topographic Survey

Items Area Quantity
i) Topographic mapping scale Whole project area covering access roads, intake | 100km?
1:10,000 (5m contour interval) weir site, reservoir area, power station site, outlet

site and temporary construction structure site etc.

ii) Topographic mapping scale Main structures including intake weir, powerhouse 3km?
1:1,000 (1m contour interval) etc.
iii) River/Land cross-section 18 sections, 0.6km ~1.0 km in length 18 sections
survey

(Source: Study Team)

N $=1:1,000(0.7 km?) S=1:1,000(2.3 km?)

<=

$=1:10,000(100 km?)
0 5 km

(Source: Study Team)
Figure 7.3.2-1 Topographic Survey Area

2) MRS

% %% . Appendix B: Topography 2% & 0 5,

(2 HEAE
1) AEEABIUHE

Ayago HiSIZKF LT, HIREEA IC L D HVEFHA, M5B, R—V v 7is, BN
AARBB L O a7 U — NEMERBRGHASE, Table 7.3.2-2 (IR I HVE A 275 % Bl
HEEFEIC LY Fhe Lz, PAENLE % Figure 7.3.2-2 127,
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Table 7.3.2-2 Geological Investigation

Items Area Quantity

i) Ground Use of topographic mapping scale 1:10,000, for main 36 km?

mapping structures

ii) Aerial-photo Use of aerial-photos for the 1:10,000 topographic 100 km?

interpretation maps

iii) Core drilling Underground hydropower station; 100m 2 holes (200 m in total)
Intake weir site, channel etc. 20 m-30m 6 holes (150 m in total)
permeability test 46 nos.

iv) Laboratory Specific  gravity, absorption and unconfined 20 samples

tests compressive strength

v) Construction Construction material survey, and laboratory tests LS. 1

material survey (soundness test, abrasion test and alkali reactivity test)

(Source: Study Team)

Ground mapping area: 36 km?

B-8
B-7

B-1
B-2
N B-5, B-3

{F B-6, B-4

0 5km

(Source: Study Team)

Figure 7.3.2-2 Location Map of Geological Investigation

2) HbBRBEAIR

R CTEM LR RIC LD L. Ayago HUSIZ A RS Z2 TR &2 15220 |
Jx =74k %?%A/T“b\é gl KO EEFHHOFIIUTO B0, 7k, BA»
O IXWT BT IR D b e o Tz,
— Foliation: 30-50/050 to 070 (dip/dip direction)
— Major joint sets: 60-80/190 to 210 and 70-85/350-010 (dip/dip direction)
— Minor joint set: 40-60/310 to 330 (dip/dip direction)
3) AE T EHIE R

fflze BRGNS R A Figure 7.3.2-3 (2R, UK OATITIZ AR Z2 NE-SW R D U =7 X >
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DD, Fio. RHETIEH 505, ENE-WSW F 5 X TN SW-NE 5% D A0 5 0#ifE )
RBOHND, BT, 5ED L ITHEERIC KX 2R OE W X 5 EZRIR RS HE
IZHENZEEZ BN D,

(Source: Study Team)
Figure 7.3.2-3 Results of Aerial Photo Interpretation

4) K=V TR R

BRFEES CTEM LAY 7 a7 28158 L, #E B L OERIRI 2 MRS L7z, Sk
SPRITEM (HH 1964) (IZHSWTHEE L7z (Table7.3.2-3 &), A—1U » ZHIRIX,
a7 GE %, Appendix C: Geology IZF & 5, KA — U v 7D a7 BlEfE R % Table 7.3.2-3
R, Fo, RAYZ AR O o 7 5 % Table 7.3.2-4 |21,
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Table 7.3.2-3 Results of Core Observation

Drill | Depth Rock Permeability and
hole (m) Geology Depth (m) condition Groundwater level
0-1 residual soil 0-6 D 5-25m 2.3-0.9 Lu
B-1 1-25 biotite gneiss 6-11 CL
(20.6-20.8 quartz vein) 11-19 CM Water level 13.9 m
19-25 CH
0-3.6 residual soil 0-3.6 D 0-20 m 1.5-0.6 Lu
B-2 | 3.6-25 biotite gneiss 3.6-12 CM
12-25 CH Water level 9.0 m
0-2 residual soil 0-5 D No Lugeon test
B-3 2-25 biotite gneiss 5-9.7 CL data
9.7-20.4 CM
20.4-25 CH Water level 15.2 m
0-0.4 residual soil 0-04 D No Lugeon test
B-4 0.4-15 | quartzite 0.4-8.6 CL data
(11.6-12 basic rock) 8.6-13 CM
15-20 basic rock/quartz 13-20 CH Water level 11.3 m
0-2.2 residual soil 0-5 D 10-25m 2.4-1.0 Lu
2.2-115 ' biotite gneiss (quartz veins) 5-9.5 CL 25-115m0-0.1 Lu
(38.5-40.8 basic rock/quartz | 9.5-13.5 CM
B-5 vein, 100.3-101 fracture | 13.5-115 CH-B Water level 23.2 m
zone of 60 degrees) (100.3-101
CL,
101-103.6
CM)
0-1 residual soil 0-3.8 D 10-20m 1.8-1.5 Lu
1-100 garnet biotite gneiss (quartz 3.8-5 CL 20-55m 0.9-0.1 Lu
veins) 5-10 CM 55-100 m less than
B-6 (12-12.8 basic rock, 39-41 | 10-17.8 CH 0.1Lu
quartz,  53.5-55  felsic | 17.8-100 B
gneiss, 80-85 felsic gneiss, Water level 17.6 m
88-90 quartz)
0-1 residual soil 0-5.2 D No Lugeon test
B-7 1-25 biotite gneiss 5.2-25 CL data
_ Water level 20.2 m
0-1 - residual soil 0-2 D No Lugeon test
1-2 - biotite gneiss 2-9 CL data
B-8 | 2-10 - felsic gneiss (5.5-5.6 quartz, 9-20 CM
| 8.2-8.7 quartz) Water level 11.7 m
10-20 . biotite gneiss

(Source: Study Team)

Note: Water level in each drill hole section is depth of water surface immediately after completion of drilling.
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Table 7.3.2-4 Typical Rock Classification Faces

Class Drilling Core Photographs Geological Condition

B-6 45m-50m

Drilling Core Condition

Fresh and hard

Crack spacing larger than 50 cm

Cracks are closely adhered, no deterioration
B nor discoloration.

Outcrop Condition
The rock mass is solid. There is no opening
jointand crack.

B-3 20.4m-25m

Drilling Core Condition
Relatively hard

Crack spacing about 30-50cm
Limonite adhered along cracks

CH Outcrop Condition

The rock mass is relatively solid. The rock
Sample for test forming minerals and grains undergo slightly
weathering except for quartz. The rock is
contaminated by limonite etc.

B-1 11 m-15m

Drilling Core Condition

Somewhat soft

Crack spacing about 10-30 cm

CM Thin clay is sandwiched along the opening.

Outcrop Condition

The rock mass is somewhat soft. The rock
forming minerals and grains are somewhat
softened by weathering, expect for quartz.

B-7 5m-10m

Drilling Core Condition

Soft rock fragments with clayey to sandy
materials

Crack spacing smaller than 10 cm in general

cL Outcrop Condition

The rock is soft. The rock forming minerals
and grains are softened by weathering.

B-3 Om-5m

Drilling Core Condition

Clayey and sandy materials with soft rock
fragments

Outcrop Condition

The rock mass is remarkably soft. The rock
forming minerals and grains are softened by
weathering.

5) =EPNRERE R

A RBRRE R1E . Appendix C (2779, Table 7.3.2-5 3R —VU v 7 a7 %7 CTEN LT-
RRAEEL OO THD, ok, BERRIEB-5 B LUV B-6 1ZRFEIZHEHWIZOEN TN
2

—Hh AR RN, PRIV ESWVMETH-T2, 2. AR CTEB LY 7LD
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%<3, BEBHRETHY . FHOBEZN 60 EH%OHORENDH, FEIRICS
BELoT ot L AKE BB L LTELBND, . RREOBEHORELE L 5
ND, EHED I DR E e~ TIE. 5 LB 0 B M4 8T 50BN b 5.,

Table 7.3.2-5 Results of Laboratory Tests

Laboratory test Sample Average max. min.
Water absorption % 20 0.14 0.61 0.05
Bulk density glem® 5 2.84 2.88 2.75
UCS MPa 20 317 56.59 10.61
Soundness % 1 15
Abrasion % 1 40
Alkali Reactivity 1 innocuous

(Source: Study Team)

6) T A IVJIIRALELHY

BOKHEF KOk O AT Staff gauge 2 7% & L. 2 » A [(8/15~10/13) &L 24T - 7=,
AT G 1T Appendix C S PR,

733 BERMEOHE

AT BB S A D S M ek A O HUECR Dlds X OHVE Tkl K OVFIS TOWME R A LLT
TR~ %,

(1) BUkig

1) HE

TR S I I B 2 R R R B S ERTE L TR 0 | Wl & b I EHEHERE Y S O R [E R
TIiEV, EREE AR O — RV RS 1 NW-SE 1A T NE £ 7213 SW IZ2EA LT\ 5, 31
IREBITIREAIZ K D EERNI R TH 25, ARIPENIIZE L A 574 LTV 70y,

2) HE I%E/j nq:ﬁfl

A IAR A ER OBREFLEE i 751X m LB O HI C, B2 R RE ST 5 & 7
BEND, BESBOKEMEIZIRGTHY, M7 /Ny hOR—Y 7 TiE 5mPAETIIM
A2 2Lu BL N O #EH KA R T, FIS Tk, BINAR—U 7 & Bk 2 S50 L, s o
TREEJ6 KON /K AR ORI A IR RHPR IR U, SRALE O RE(b &2 1T 5 LR H D,

(2 BkO
1) HE

A=V 7REICIDE, GiOfHTOMEIX, EF Nol (Fifll) TIXEBEERF K
. BEAT No.2 (B TiEZ4+—>Y 7 FhoiEkahd, RLOEIIZTENEIVH
m 7f\/‘jlmo ﬂﬁ?"\@ﬂﬁ ntu&)%ﬂfﬁb\
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2) MU TFEAREA

F 23 < 5m LINTHE A L, 10m AR TITERE 2 5 (CM #k L B)3 595 L HEE
S5 (Figure 7.3.3-1 2, #HIE OLEARLIE, AOFERNDHLLFO X 5 ITHEE S

No,

Table 7.3.3-1 Recommended Gradient of Cut Slope

Character of soil or bedrock Height (m) Gradient (V:H)
Better than CM class 1:0.3~1:0.8
CL class 1:.05~1:1.2
Sandy soil Less than 5 m 1:1.0~1:1.2
Cohesive soil Less than 10 m 1:08~1:1.2

Note: Silt is placed under cohesive soil.
Reference: the Japan Road Association (1999), MANUAL FOR SLOPE PROTECTION

7= 7 A MIDLRLBRERMNHY . £o. BERBA S IEULIZE W HILT D
RTINSO, BHlEIZa 7 U — MEAZ VRS THEICL D RENEE
LW, F7o, HERHEE, —REICEEHR LREICE LELR &5 700, BlLE Lif
FLOVD, EEENELWERNH L2, @I~V by 7Y oV ETEEEET

o
900 m (EL.)
BIL=Bm S J7777777”7”77”}”77,,,}
son_— 317 i
% ,522““r }_;7 e S :: i J R B, _
/////% B %
VI Rock Class (Surface)
800 m |l c
= = L
:/ E\ N CM
E{ Y CH-B
m | ] !
N S
750 m . 8 | L
QUU TTI

(Source: Study Team)

Figure 7.3.3-1 Rock Condition of No.1 Powerhouse
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(3) FES b RA~MTRED
1) #E

EXEH 72 LSRR R RROE S04 D, MBS I E O FREA) S — % E AT NW-SE & HEE
EHSW ~ 60-90 ERE /AT 5,

2) MU TR
JEJ7 b v e CH-B kD ERRR 70 BERLR RS N 049 5 LHEE I D,

AT No.l (Ff]) : 42 CH-B #k O BAE 72 ERF A N AT 5 LHEE S LD,
FRKRERAERIL, 0.1Lu LR OFEFICEER KA R~T, A—U 7 B-5HE 1004 m 2, &
30cm FEE D 60 S BN H Y . 103.6 m £ TORLBRE, 12720, BARMEIHEL
BHRITEEL WD EEZ LN, ZOXBUSMTH I » 7= BZH0T N,

FEAT No.2 (3RMA) : HE42 B-CH #k O BER#E 2 A DN oA 2 EHEE S b, Bk
BRps X, 0.1Lu A FOFEFICE#EH KA R~T, R—U 7 B-6 TIXH N o 7- BRI,

BUEDH N FEEFTAT O BRI B 22 A FRE TIXdH 0 | E Bds JOUKEEICRB VT,
FEITER PR EZRMBITERO bR, L LR 6 EREZEGT), HRME
iﬂﬁ%ﬁﬁ#%@\ﬁ%ﬁ%gi@fﬁjMﬁWﬁéﬂé& —RICERFEOmEE ()
IR > THBELO < BREDIRNERD Z L35 (FEMEIZO R R"HY —ET
T2V T TIERBR L TWD), M REEFTIIABI 2t T EEM &0 —fkD
bRV KD B OLEVENER SN D, Ak S ORER J O KM OR DL
ZHRET D720, BINAR—=D 7@ KBRS L E i L, E T — X 2L TV L
BB,

(4) BKE RV
1) HE
HOKEE b o VXK ENT, B te B i/ RER A RE SN HB T 5, BEE RIS &,

KoK AT, 30 EERTE NE ~MERNT 2 8RWOMEE CTh 225, B3l Tid 70-90 FE NE %
720X SW ~MERI 2 & &SI N 2,

2) fﬂ I%E’j nq:ﬁﬂj

AEIOHEFEIL, Buin e B SO BICES A EW 2O, A—U U ZiXlmyin
TOLER LT, EEF 10D > XVXBEOHEIZAR—Y v VfiERsSE L L, #E
A AL L & 22 h BRI GRS R B HEE L2, R — U  F TOERLIX S & b IV DERRSy
MO xt % Table 7.3.3-2 (259,
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Table 7.3.3-2 Relationships between Rock classifications and Rock Type

for Tunnel Structure of Ayago HPP

Rock class for Underground Excavation (headrace tunnel, tailrace Rock Mass
Rock class tunnel, access tunnel to powerhouse, cable tunnel and work adit) .
(CRIEPI) Rock - . ] Rating
type Description (during excavation) (RMR)
Generally sound fresh rock, massive-poor gneissocity and very Very Good
B B hard. Full face excavation is possible. ()
Rock is generally stable. 80-100
Generally sound fresh rock to slightly weathered. Gneissic Good (1)
CH Cl structure is obvious, micaceous gneiss. Full face excavation is
possible. Rock is generally stable. 60-80
Slightly to moderately weathered rock with occasional seams
CM ch and fault zones. Fair (111)
Full face excavation is also possible even though strong plastic 41-60
earth pressure may develop.
Moderately weathered to completely weathered rock, with
cL DI-DI| | seams and fault zones. Poor (1V)
Full face excavation is also possible. There is the possibility 21-40
that strong plastic earth pressure may develop.
Soil, comprised of an uncemented to poorly cement compact \ery Poor
D E mass of particles. V)
Tunnel section where the depth of tunnel is less than 2D (tunnel
diameter). 0-20
CRIEPI: Central Research Institute of Electric Power Industry, Japan

JH: Japan Highway

ko ROV HZ T, AR e AL L. K EIT R 7R RE M
BIZWEEBZ LD, 7272 L, bRV WIZIE, NE-SW 23 L TVNW-SE ZD Y
=T AV IRRBD I, O LTRSS N oA 3 5 et d 5,

Table 7.3.3-3 1%, MU RAVKBOBEBRGEEZMHE LD TH D, BIRFRTIE, Frx
JVIXTE OFERFRAILE M L Wiz, =7 2 MIRTHEEREL TW5, FIS
IZBWTIE, Py VKO 7 BRI O 4 10 GEIC RS L, BB A =
T HUEPRD D, e, b URVEBIROE, JBURIZ K o TEINIR A & £V BAF T
< MIREEEORBEICIIRAND D 2 Lo b | HMERREESCR—Y /I X DR
FHENLETH D,

Table 7.3.3-3 Rock Type along Tailrace Tunnel Alignment

Rock class
CRIEPI JH Length (m)
B-CH B-ClI 6,941 Rock condition along tailrace tunnel are roughly—estimated based on the following assumptions
CH ClI 105
CM cl 247 1. Weak zone
CL DI-DII 80 — All lineaments are regarded as weak zones for safety.
CL-D E 28 - 30 m thick in total (CL class: 10 m, CM class: 20 m) for each weak zone
total 7,401 — No thick clay seams intercalated, and relatively tight condition in cracks
Tailrace Tunnel
Rock class|length (m) 2. Tunnel will encounter good rocks classified into B or CI except for the weak zones mentioned
B 4,165 above and portal sections.
Cl 23881 B:Cl=6:4 — Rock condition near the intake site is classified mainly into B class according to drilling survey.
Cll 247 — The percentage of relatively foliated rocks classified into CI class increase toward the outlet side.
DI-DII 80 — The ration of B class and CI class in good rock sections is estimated to be 6 to 4.
E 28
TOTAL 7,401 3. E class: Tunnel section where the thickness of earth covering of the tunnel is less than

twice the width of the tunnel.
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FA VNI - T, HeEk 30m BRI E N ERE T 5, DT hRns
MBEDSFRD HILD T &b, 75>0T0>Ex5:75>(xﬁzézht%@k%x%né oK Ol ST
IZ. NE-SW I 2V =T A 0BV, WESoMEERNHTEIN D,
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BERUICEBHETHY . EHE TRIEREA TS (R—V 7 B-7), 7272L., A—
U7 a7 R BT 5 & GRS INCIR B Sh Tn D b OORBEE RS LT b
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TGS OMEIILL T O LBV, 7ok, FEMZRRAILFEMR L T\,

WAk L3 < Bm PR TS S HIT 5, AEIEE S S~Tm RO, RARE
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7.3.4 EBREEBROHEHR
(1) Ao

JE R IX 3 13 Table 7.3.4-1 (27~ 3 FEAF S0 $H (Tanaka 1964) 12 £S5 C it L 7=, K ek i
FOMFFESNDEMED /T A —H —% Table 7.3.4-2 |Z7R” 7,
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Table 7.3.4-1 Rock Classification (CRIEPI)

Grade Description

The rock mass is very fresh, and the rock forming minerals and grains undergo neither
A weathering nor alternation. Joints are extremely tight and their surfaces have no visible
sign of weathering. Sound by hammer blow is clear.

The rock mass is fresh and solid. There is no open joint and crack. But rock forming

B minerals and grains undergo a little weathering and alteration partly. Sound by hammer
blow is clear.

The rock mass is slightly weathered and relatively solid. The rock forming minerals and
grains undergo weathering except for quartz. The rock is contaminated by limonite, etc.
CH The cohesion of Joints and cracks is slightly decreased and rock blocks are separated by
firm hammer blow along joints. Clay minerals remain on the separation surface. Sound
hammer blow is a little dim.

The rock mass is moderately weathered and somewhat softened by weathering, except for
quartz. The cohesion of Joints and cracks is somewhat decreased and rock blocks are
CM separated by ordinary hammer blow along the joints. Clay materials remain on the
separation surface. Sound by hammer blow is somewhat dim.

The rock mass is highly weathered and soft. The rock forming minerals and grains are
softened by weathering. The cohesion of Joints and cracks is decreased and rock blocks
are separated by soft hammer blow along the joints. Clay materials remain on the
separation surface. Sound by hammer blow is dim.

The rock mass is completely weathered and decomposed, and remarkably soft. The rock
forming minerals and grains are softened by weathering. The cohesion of joints and cracks
D is almost absent. The rock mass collapses by light hammer blow. Clay materials remain on
the separation surface. Sound by hammer blow is remarkably dim.

CL

Note: Central Research Institute of Electric Power Industry (CRIEPI).

Table 7.3.4-2 Rock Mass Classification and Rock Parameters by K. Kikuchi, et al

Uniaxial Static Modulus of Cohesion Internal Velocity of
Rock compress. modulus of Deformation friction elastic wave
Grade strength elasticity angle (km/sec)
(kgflcm?) (kgflcm?) (kgflcm?) (kgflcm?) (deg.)
B 800 80,000 50,000 40 55-65 3.7
or more or more or more or more or more
CH 800-400 80,000- 50,000- 40-20 40-55 3.7-3.0
40,000 20,000
CM 400-200 40,000- 20,000- 20-10 30-45 3.0-15
15,000 5,000
CL-D 200 15,000 5,000 10 15-38 15
or less or less or less or less or less

(Source: Dr.K.Kikuchi, Mr.K.Saito & Mr.K.Kusunoki, ICOLD, May,1982)

(2) BBEIREDHE
FEECE B2 B8 L I AR % O CM ket AU WrskBiid % Figure 7.3.4-1 (12”7,
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Paleozoic-Mesozoic

sedimentary rocks Metamorphic rocks

(MPa) (MPa)
‘ Upper limit Rock type around weir site and
powerhouse
/, ’M I
,_ Mean value Mean value o /
I/ / \‘
,’, 7 N
// I \
/’, ‘ l
/” \ /
// \ //
Lower limit SN~

o (MPa) o (MPa) 1 : shear strength

o : normal stress

(Source: Saito et al (1985), Dam Engineering, vol.3, No.2, pp.58-65 (partially modified))
Figure 7.3.4-1 Directions of Bedding Plane/Schistosity and Shear Strength of CM Class Rocks

FROABLEE. ENRBEE R L OBEF O SR BR A R A2 B E L. KA OWELEE % Table
7342 DX HIHEET D, 2B, REF~O TN H OYBEER OREIT Y 72 - TlE Ayago Hi

ROEREIZIE, BITERHD L eBBT HLENDHD, £o. T bHEE S wEE
Bix, 4% (FIS) O=ENI X ORNERRIC L > THREET 2 0ERH 5,

Table 7.3.4-3 Physico-mechanical Parameters of Foundation Rocks

Rock Elastic Deformation Bulk Shear strength
class module module density Cohesion Internal friction angle
GPa GPa glem® MPa degree
B 10 6 2.8 35 50
CH 6 3.5 2.8 2.5 45
CM 3 1.5 25 1.5 40
CL 15 0.5 2.2 0.7 35

Note: Parameters of shear strength should be reviewed based on results of laboratory tests and in-situ tests.

7.35

Ayago H 51 )E 3

BRIPNICALE L, BAREAHIRES D720, b2V EOIRAIM OFI A3 B
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IXIT R HERE 0 B I HERR ) 1%
U — MEM LRI iJﬁEm@Fﬁ?ﬁﬁ?%%f‘%é L2>L72723 5, Ayago Hisiid B SRENLA

FEAESIF LTV WED, vy
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SRERKINSH - BFRIEKRIAST



OAVIEKDRREVYRYI-TSVRERETOYT O
D271 FILUR—k

1) bR

FEFAE TN L7 MBS BT £ 5 & . AT No2 (LM FBEOSTIL, Sk
%@T@D\3V7U~F%Hkbfﬁbfwé LOLARE, B—V v 7 LILTOH
BTHY . SHBNE—Y > 7 HIC LY, WEARIE T2 R 5 BER B 5,

b RVIKE OB L, EREZL < ETLRBRE A0 LT %, FEAT No.l (T
P AHEOENBBREE R TIE, T BED 0% s m<. BME L TESE VLT E
LW R ETeole, Fo, BIERRICL D L, TINZE FEimAsE L, BiF7250
WORBEND IR VRO a7 ) — Makf & L TORE E 0 BSEOATREMEDN
BV, Ayago HiSUFEULIZ K D | %EEJ?WR?J\E& TeNT2 8D, RIS I K B U ORI
RARDH Z Eon, N VBRI » THR— VU > 7% % i L CTHUE OMEGEN ML ET
0o,

2)  AREASNOFEA L LS

NENOBHFERHIIR S D726, BRIIFIERS COFMAIH L LT, AR TR L
OFAN TSN D, FEfiS & LT Figure 7.3.5-1 (2779 4 #5850 U 84 4 266 L 7=,
fr’kﬁ'%% Table 7.35-1 I2F & D, Z D 4 HHTiE Site 4 OIEMEBES R /NS <, HE L

WCHETH D, Sited ITHRXOEKZEZ L7z & LTH Ayago 525 70 km DL LB
TRV AAMEERDN, BROBMEZM I RAILE LTHAMREEEZ NS,

N

<

—-—— -

- N

Ayag"o‘srte’ -

Wanseko Karuma
© MURCHISON FALLS NATIONAL PARK ©S
ite 4
Rliisa
Lake Albert .
axe ' @ Site 3
@ Site 2
Butiaba Site 1
o

Mashindi

Figure 7.3.5-1 Locations of Construction Material Source out of Murchison Falls
National Park Area (Source: Study Team)
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Table 7.3.5-1 Summary of Construction Material Source out of Murchison Falls
National Park Area

Material

Site 1 Site 2 Site 3 Site 4
source
Photos
Mashindi Kiryandango Bweyale, Mutanda
Location 36 N 36 N Nyamusasa 36N
350894E, 197103N | 404187E, 215976N | 36 N 419336N, 237238E
404196E, 218228N
Site Commercial quarry | Local quarry Grass land, | (Used for materials
Conditio cultivated area of Karuma-Pakuche
n Road)
Granitic gneiss, | Granitic gneiss, | Granitic gneiss, | Metabasite,
suitable for concrete | suitable for concrete | suitable for concrete | suitable for concrete
Geology | aggregates aggregates aggregates aggregates,  better
than the other three
sites
Distance | 107 km 100 km 90 km 84 km
(Source: Study Team)
Note:

1. Datum of coordinates is ARC1960.

2. Comments on geology are based on the results of site inspection (23/10/2010). Detailed geological investigations
are necessary to confirm availability of each quarry site both in quantity and quality.

3. Distance: approximate road distance from Ayago site.

(2) HBEH

HERIE, BEIMSEE 7 T v v 7 L TR D,
b RVIK NS < 5343 2 BERE AR 1,
WL TELT, MmRERIZT ey 7RIS HT
LHIRIR Y DI xt S L 72 D,

RS O EEUG R & LT, Albert 15 O JiRE
(Wanseko, Buliisa, Butiaba #15)23%5 2 5115

(Figure 7.3.4-1 Z2/8), Zh b OHRIL, ¥
N—Z TRBULICEHFE SN TV D DI TlEke<,
B FEROERMEIE LTRSS TEY .,
T—HNVENRCaI 2 =T o NEELTWVD,
Fo. KENTH L7 OFHITEE LA, Paraa
Lodge xff& (FdfE) fFHEIZIZT A V)0 B: e
P HEmETHM L TWD, UWA T2z,
AFEINOERBEEICHHE L T D,

Lake Albert, near Wanseko town

Terrace deposits of Nile River
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736 EREEE

(1) BEfFRBHIE

OB F OFEERECIE, Rift valley NOSIXIERTE R OERWHIE2RE A LTS (Figure
7.3.6-1 2MR), IFHFIZIEEIE TR0 DI TV RS, Ayago Hisiix, HIEENSER T Y 7

R XL —73 5 20~30 km & FLlgAgTE L T\ 5,

@Ayago site

Epicenters in the Uganda earthquake (1900-1991)

©Ayago site

Main faults and seismic zone

(Source: E.M. Twesigomwe (1997), Seismic hazards in Uganda, Journal of African Earth Sciences, vol.24 No.1/2,

pp.183-195 and partially modified.)

Figure 7.3.6-1 Epicenters in Uganda (1900-1999) and Main faults & Seismic zone

The Global Seismic Hazard Assessment Program (GSHAP)MERL L 72— K~ v 72 K %
& . Ayago #1513 0.8 m/s? — 1.6 m/s? (0.089-0.160) DEEFAIZ & 5, £ 7= BEAE LA — b (F/S1984)
TiE, REPEEA 029 LRELTWD, £/, BEEZR T O Bujagali &4 A TiE, Y5350

LbOMERVICLS L, 019g ZEHHAL TN D,

Ayago

Source: Compilation of the GSHAP
regional seismic hazard for Europe, Africa
and Middle East. The Global Seismic
Hazard Assessment Program (GSHAP), a
demonstration project of the
UN/International Decade of Natural
Disaster Reduction,1998.

Note: The GSHAP Global Seismic Hazard
Map has been compiled by joining the
regional maps produced for different
GSHAP regions and test areas; it depicts
the global seismic hazard as peak ground
acceleration with a 10% chance of
exceedance in 50 years, corresponding to a
return period of 475 years.

Figure 7.3.6-2 Peak Ground Acceleration of Africa

7-30
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(2 REBREDHEE

BEfFE RO MIET —# & LT 1973 4£LLATIE Ntungwa Maasha(1975),The Seismic and
Tectonics of Uganda, Tectonophysics, 27 pp. 381-393 %\, Z#ULLFRIE US Geological Survey
DT —H &R LT,

Ayago HiAOEERE |, Latitude N2.348°, longitude E31.9337° (BuKIEfHIT) & L CRHFEL
W5, ERIILTo LB,

A=2000 e *®/ (d* + h? + 400) (Cornell)

Where,
M : Magnitude of earthquake in Richter Scale
: Distance from epicenter to the project site in km
H : Depth of focus in km
A : Maximum acceleration in gal or cm/sec?
E : The exponential constant

HH &1 7- Peak Ground Accelerations (PGA)IZ Figure 7.3.6-3 {279,

Return period (years) 10,000 1,000 500 100
PGA (cm/s?) 192 144 110 96
0.20g 0.15g 0.12g 0.10g

10

y=1.0035¢0:048x

0.01 \
0.001 \
0.0001

0 200 400 600 800 1000
Acceleration (gal)

°
=

Returen Period (year)

Figure 7.3.6-3 Acceleration vs Return Period

(3) BXFEHEEE

BEfF O RS L OEHFE RS, Ayago HiS O HiEELR %L 1T Maximum Credible Earthquake
(MCE) %, 0.20g. Operating Basis Earthquake (OBE) & L T 0.10g & #i/E &5,
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737  SHBROAEFE
(1) FREFE
FIS THIff SN HoMATHHE - &% Table 7.3.7-1 LL MRS
1) A=Vr7

A=V U ZHREIL, SHEMEB LN VX B OFEMAE D 7= DICEmT 5, 2B,
MR REATHEIL, 2 ATt (Headrace type 35 L UF Tailrace type) T, R—1U
TREEER L, RERHOERET D,

2) AT AHR—ILTVHL

Ayago Hi50 X 91z, BIFHERTRG (FIC & - THFEMIRDS R D) FRREDIEL 5y
L TWDHEE, HTFRENEOKRMOM 24T, Rih e Ao #m (b L< I3k
KEEORHEE) OENMEZERLIEDLZ LN, BEN AR D, 2O, AT H—
VT VBIZRZEZ K> TRACHIE O M2 /R L A — U U VRS2 E A TR
FEFTOHE 2530 L, B S bO&ERE 35, AT A—/AT VBIEIT A RO £
LA X DBREHEL TS, 2B, RT7T A=/ TVEMBFIHTE R2WEAIL,
FEIXE LD, FNE TOROA—U T L > TEMER ZHERTHZ L TE S,

3) FEMERIRA

BEVEJ RATIE b 2 VK O K 5 IR KA EYD O BERRIN ORI A O U T2 15 5
ETIHFITHZTH Y | KR, BERRIRWIZIBET 2 538 DRSS BEUL N E W BUKES o
JVHTE ONLE O i b O 7= e 3 E N U720 As, RFHEICRW TR, U8 Z M 3 72
WZ ETINA ., FERORFEITITRERN 23020 | S SISO T =T BB HIEEE T 5 I
MRRNZ LD, Fiix RO ENH D, o, RIS TV % Karuma M
HOBHRETHKEOF AN T T, BHEINTERNP ST EPREINL TV D,
WoT, r=7., M7 EOEE - HWMICED | (FEBRIITRREEBX LD, EIAED
FFANCIRE 23 2272 5 7280 MEMD &g 2 %512 L RO T 2 0B R H 5, 7272 L,
FFATREICRERI 3 30 0 | FEREDNEE L WEA I, R ERAE OB D W ICAR— ) U E A
RTZLbBEZIOND,

4)  HiFREEA

AFHAE TYERK L 72 1:10,000 3 L Y 1:1000 2 7 — /L O % VTS 2 F250E L. 1%
BB L O OEI OHE 2R 5,

5) =Bk

WiElds K O e & i L, A0 TRk 204 U BRGEHERHEE D72 D& R L
To, Flo, BEME (227U — MED OBIECREIM ORENEZFHET 5.

6) WHIHIEDHIE (AEE)

R FEFEATRET O 720 AIHIMIE 2 RE T 5, MYTRHI2S 2 T < FIHUE R E
EOR TR G IZNERNRETH DL A=V 7 a7 zfH LTC AEEZRET D,
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ZOWETR—=Y 7 a7 Z2 ARICEBIR Y S 2 ER28E L T\ o,

Table 7.3.7-1 Recommended Geological Investigations for Feasibility Stage

No|Survey Items Quantity
I |Core drilling
Weir site 4|holes |x| 25|m 100|m
Power house (head type) 8|holes |x | 120|m 960|m
Power house (tailrace type) 2|holes |x | 120|m 240|m
Tunnel 6|holes [x| 50|m 300|{m
Tailrace 4|holes |x| 30|m 120|m
Work adit 2|holes |x| 25|m 50|m
Access tunnel 2|holes |x| 25|m 50{m
Total 1770|m
I |Borehole TV observation
Power house (head type) 6|holes |x | 120|m 720|m
Power house (tailrace type) 2|holes |x | 120|m 240|m
Total 960|{m
Il [Seismic refraction prospecting
“Tunnel alignment 11.5km
IV |Ground mapping
1:10,000 scale 30{km2
1:1,000 scale 3|km2
V |Laboratory Test
Physical and mechanical test 1|L.S.
Construction material 1]L.S.
Dissolution test for excavated materials 1|L.S.
VI |Initial stress measurement
“Acoustic emission method 1]L.S

(2) FISToO #AEEME EOBER
HEMRAEZFEMT 5 LT, LT2BETLINERS D,
1) NEMA £ X TN UWA OFF ]

Ayago HiUTENZARNICALE T 5720, 1EEICIE NEMA OFF R BB TH Y | M3
WO UCTEZESFEMICIX EIA AN LE L S5, SRIOFHATIE, BN MWD
EMB . EIA ;UZ\%?& L2272 723, MEMD 3HEE 2TV, #FAiZ 2 W H 2B Lz, %
72« NEMA OFFA[SRIAIZIZ, UWA OFRIDBMLETHD . TOTOIZHETHD 2R 5,
L%®ﬁﬁl%®ﬂ$(ﬂ%ﬂ\vy9y~ﬂ\%kyfﬁ%)%%*éMtO%m
40,000USD LA F (F#A9ICiE 15,000USD &) Ak S 41, #ERAMICIE MEMD & &
PRtz FIS IZBW T HRABORMBENEL 5 LBESND, FIS Tk, &5 ICHALM
WRLSRD AN H Y | FIS Z2E i 2 A2, MEMD IZ UWA L iiH3 5 L 5 BT
HWEND D,

2) T/ EBRAEK

LSEOHE A CERE L-T 7 & 2B FIS OB A TY  EX| ) IR E O
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T, FIHATRETH D, AL, LD ATHEINIRFEIZE/ L, SRIEEZES Z LICL VA
HHOR/AENENT D70, BT 7 & BB OF LRI A~ DR B A2 EET 5
&L REIREIR OB, MRS E2EM L T, 727t AEKEBEET 52 ENEE L
W, B 77 B AEBREMEETOEET. ARNOTZH, NEMA OFFAIASLE L e
B0 BARITBIIC I EANTEY | ZOREOKRE RUEZ D EREEmIZE L
THEPUI D 72 22T 5,

3 Fyo7

Ayago HisX, ITEEORT Karuma 7> 559 90 km H 0 . BT 2 BFHET 5, Z D7z,
NSl _%JV/?’T%)JZ\%iﬁ?E)@\ RS Y - > T, UWA Lo Py —aJEMA L, 1E%
BOREZWRT 5L & HIT, I ORRI~OFBIF Y R FHRE~ DL /M
LMENDH D, £, Karuma T3 T  —BVRELOFENHE LW Z ER3H Y . 08
AT E 5125 O Gulu (Karuma @4k 90km) & 72 1%, Bweyale (Karuma ®§ 45km) 75 i
ETOUNENRD D,

4)  FEfifsi

BG~DT 7 B ARIEENREBET D & BRODR 12 H~3 Az £
LTEBEELW, 22, MEMMTH-TH, BWAERT 2 Z Li3dia | E¥EIT
ARETH D,

7.4  Ayagoitt mDEMIRE
741 FHREFE

Ayago Hi1 s D YN & 02 T 5 7o 8O | SCHkFR AL & BLHLIH A 21T o 7o, BiHFH A O AW B |
AL, HAEGHIILLTO LB TH D,

Table 7.4.1-1 Surveyors

Name Position Organization
Dr. Paul Ssegawa Plant ecologist/botanist WSS/MUK
Dr. Kityo Robert Zoologist / Fauna Specialist WSS Services (U) Ltd.
Dr. Behangana Mathias Herpetofauna Specialist WSS Services (U) Ltd.
Ms. Akite Perpetra Butterflies Specialist WSS Services (U) Ltd.
Dr. Eric Sande Birds Specialist WSS Services (U) Ltd.
Ms. Jalia Kiyemba Field Assistant Butterflies Surveys WSS Services (U) Ltd.
Ben Kirunda Assistant MUK
Dr. Twongo Timothy Aquatic /Fisheries Specialist WSS Services (U) Ltd.
Dr. Okello William Water Quality Specialist WSS Services (U) Ltd.
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Table 7.4.1-2 Survey Date and Time

Date Time Area Surveyors
9th August — 15 | 6am —9pm Survey Areas A and B Dr. Robert Kityo
August 2010 Dr. Behangana Mathias

Ms. Akite Perpetra

Dr. Eric Sande

Ms. Jalia Kiyemba
29th July — 2nd | 9 am-5pm Detailed and large area | Paul Ssegawa
August 2010 Ben Kirunda
21st September — | 6am — 5pm Survey points Dr. Twongo Timothy
24th  September Dr. Okello William
2010
12th  October - | 6am—5pm Survey points Dr. Twongo Timothy
15th October 2010

AR T, WA AT O AT Y

WAR ORE AR 21T > 7=,
TH St Btia 119km?> Th 5, HETY 7B TIL. Bl o

TALFEHFRE 1T O

FWET Y TBIZXS LT,
TUTAZ, ZELAT Y FOT 7 AERKSLERERL— b AR 1,020 km® T,
AU TBUL. KA T Y hOBUkA, EAKK, FEHMHE.
FEMARA ATV, R

%% LI SR A X S DR 21T - 72, Figure 7.4.1-1 IZFHE=Y 7 %2R~ 7,

Figure 7.4.1-1 Survey Area

Gk
T
T

! The ccoordinate values of the corners of Survey area B are 31°51'6.000"E 2°24°31.000N, 31°51”6.000"E

2°17730.000”N,

31°58°15.00E

2°17°30.000”N,

WGS_1984 UTM_Zone_36N.

31°58°15.000”

2°24°31.000”N.

Coordination  system

is
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742 W

BIHFR AL TlX.54 B 168 J& 244 FEOFEM) A R ST, IUCN Ly B U 2 Mgl & LT,
Milicia excelsa (LR/nt) and Khaya anthotheca (VU)23 s ARIsk CHERR X 7=, Kalema (2005)I12 L % &
MFNP (213 Afzelia Africana, Vitellaria paradoxa, Entandrophragma cylindricum, Hallea stipulosa,
Khaya grandifolia, Pouteria altissima, Dalbergia melanoxylon 73 X O &/ D L HER SN TV 5,

IKHEY A MM CHER SAVIhlEW) # A 1%, IBEE A (Riverine vegetation), =17 L & A
{8 25 55 Hit (Combretum dominated grassland), 7 47+ 7 #8 24 Bf #K (Acacia dominated wooded
grassland), vV 427 ¢ 7'~ —7 J1 7 Bi#R(Piliostigma-Acacia wooded grassland)® 4 % A 7 C
H%, PTHEER S OITREAETH D, MR IL MENP 558 O 6 O TIEZR2 W08, #HELIS
39< . MORENRLARL, BERERE L, REZRENDLTFLLENVI AL, REE
FPEDSE,

Figure 7.4.2-1 Survey Area (WGS_1984 UTM_Zone_36N)

743 TEILE

HHFA TIE 26 MOMIHLHE SNz, 2D 5B IUCN Ly FU X b OfERRSEE 11 4H
(VU-Vulnerable)(Z7% 2 7~ 5 ffi i3 Hippopotamus, #E#f@R /i tH (NT-Near Threatened)iZ 3% 43 2 flil L,
Leopard, Spotted Hyena, African Elephant @ 3 i Td %, Hippopotamus & African Elephant |3
BN THEZ <R ISNTEBY . 2o OfERALEX % Figure 7.4.3-1, Figure 7.4.3-2 (Z7R
7, LA R OFEMIZ, SEA LAR— FOIRMNEERISRO Z L,
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Table 7.4.3-1 1UCN listing status and population trends for important species of mammals in MFNP
Name IUCN Presence Population in the MENP
Red .
Family English name Scientific name s{_zaifl;[s a'r:a arE;ea pre';973 1980b | 1991c ggg'é 1'33;'6 i];;gef zl\(gl(?zyg Jul-05
Cercopithecidae Olive Baboon Papio Anubis LC N N
Black & White Colobus | Colobus guereza LC N N
Red-tailed Monkey Cercopithecus ascanius LC
Felidae Leopard Panthera pardus NT N
Lion Panthera leo VU
Hyenidae Spotted Hyena Crocuta crocuta NT N N
Hippopotamidae Hippopotamus Hippopotamus amphibius | VU N N 12,000 | 7,565 - 1,498 1,238 1,792 - 2,104
Suidae Bush Pig Potamochoerus porcus LC N N
Suidae Common Warthog Phacochoerus africanus LC N N - - - 411 856 1,639 - 2,298
African Buffalo Syncerus caffer LC \/ R 30,000 | 15,250 1,610 1,087 2,477 3,889 8,200 11,004
Bushbuck Tragelaphus scriptus LC N N
Sitatunga Tragelaphus spekii LC
Bovidae Common (Bush) Duiker | Sylvicapra grimmia LC N N
Hartebeest Alcelaphus buselaphus LC N N - | 14,000 - 3,068 2,431 2,903 - 4,101
Uganda Kob Kobus kob LC N N 10,000 | 30,700 - 6,355 4,373 7,458 - 9,315
Oribi Ourebia ourebia LC N V
(Defassa) Waterbuck Kobus ellipsiprymnus LC N \ - | 5500 - 539 566 792 - 1,441
Giraffidae Giraffe Giraffa camelopardalis LC N N 150-200 - 78 100 153 347 229 245
Elephantidae African Elephant Loxodonta africana NT N N 12,000 | 1,420 308 201 336 778 692 516

(Source: ®UNP (1971), Laws et al (1976);

(1996); "Lamprey (2000); °Rwetsiba et al (2002))
Note: Numbers in italics are from sample counts with standard errors omitted for clarity. Numbers in normal script are from aerial total counts.

VULNERABLE (VU)

: considered to be facing a high risk of extinction in the wild

®Malpas (1978), Douglas-Hamilton et al (1980); “Olivier (1991);

ISommerlatte & Williamson (1995); ®Lamprey and Michelmore

NEAR THREATENED (NT): close to qualifying for or is likely to qualify for a threatened category in the near future
LEAST CONCERN (LC): does not qualify for Critically Endangered, Endangered, Vulnerable or Near Threatened

J—ANL£rLC
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Table 7.4.3-2 important mammals in the project area

Name

General Habitat

General Behavior

Estimated Distribution in
Ayago Area

Leopard (Panthera
pardus- NT)

An extremely wide habitat
tolerance: from coastal
plains to high altitude
montains, from semi-desert
areas to toropical
rainforests.

Solitary with the exception of pairs coming together for mating, or when a female is
accompanied by cubs. They are mainly active at night but in areas where they are not
disturbed they can be observed moving during the cooler daylight hours. Most activity takes
place on the ground but they are also capable climbers and swimmers. Adult males mark and
defend a territory against other males, and a male’s range may overlap those of several
females. Territories are marked with urine scrapes, droppings, tree-scratching points and the
deep ‘sawing’, or grunting, call. Females also call but this presumably serves no territorial
function. Home ranges mey be as small as 10km2 in optimal habitat, to several hundred
square kilometres where pray densities are low. They stalk and then pounce on their prey and
do not rely on running at high speed like the cheetah.

Population in the park is
unknown. The population in
the Ayago project area, their
range, and routes have not yet
been clearly mapped..

Lion (Panthera leo
-VU)

Very wide tolerance, from
desert fringes to woodland
and fairly open grasslands.
Absent from true forest.

The most sociable larhe cat, living in prides ot between three and 30 individuals. Pride size is
largely dictated by prey availability and various from region to region. The social groupings
are complex, with each composed of a relatively stable core of related females, their
dependent offspring, and usually a ‘coalition” of two, or more, adult males. Most hunting
takes place at night and during the cooler daylight hours. A pride territory is defended against
strange lions by both males and females, but some prides and solitary males may be
nomadic. Territories are marked with urine, droppings, earth-scratching and their distinctive
roaring. These calls are audible over distances several kilometres. Pride home ranges vary
from 26 to 220 km2 but in some cases may exceed 2000 km2.

There is no record yet near the
project site, but the possibility
of occurrence exists given the
presence of suitable hunting
grounds such as the lekking
grounds and wallow areas.
The population in the park is
unknown but could be under
500 individuals. Population in
the Ayago site, home range,
moving route, and resting area
has not been mapped yet.

Spotted Hyena
(Crocuta crocuta —
NT)

Open and lightly wooded
savanna, dense woodland
types, rugged, broken
country; also penetrates
drier areas along vegetated
water-courses.

Solitary animals may be encountered, they usually live in family groups, or ‘clans’, led by an
adult female. Clan size ranges from three to 15 or more individuals, with each clan defending
a territory, which is marked with urine and anal gland secretions and the distinctive bright
white droppings, usually deposited in latrine sites. They are both nocturnal and crepuscular,
with more limited daytime activity. They frequently sunbask in the vicinity of their daytime
shelters. Countrary to popular opinion, they are not skulking scavengers, although they are
not above driving other predators such asn lions from their kills.

Population in the park is
unknown. Population in the
Ayago site, home range,
moving route, and resting area
has not been mapped yet.

Hippopotamus
(Hippopotamus
amphibious — VU)

Sufficient water to allow
for complete submergence
is a requirement, and
preference is shown for
permanent waters with
sandy substrates. Access to
adequate grazing is also

Semi-aquatic, spending most of the daylight hours in water, but emerging frequently to bask
on sand- and mudbanks and on occasion to feed, particularly on overcast, cool days and in
areas where they are not disturbed. They emaerge at night to move to the grazing grounds,
which may be a few 100 metres to several kilometres away (distances of up to 30km have
been recorded), depending largely on the quantity and quality of grazing and the size of the
population. They noemally live in heads, or schools, of between 10 and 15 individuals,
although larger groups and solitary bulls are not uncommon. In areas of high density heads

Around 2000 hippopotamus
are living between Karuma to
Murchison. Average
population density is 14.3/km.
High populated area is
unknown. They disperse for
grazing at least 1km away
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Name

General Habitat

General Behavior

Estimated Distribution in
Ayago Area

essential but these animals

will move several
kilometores away from
water-bodies to  reach

suitable feeding areas.

of 30 or more animals are common. Territories in the water are very narrow but broaden
towards the grazing grounds. Territorial defence is greatedt in and close to the water but the
little consequence in feeding areas. Herds disperse when feeding, only retaining their
integrity when in the water. Fixed pathways to and from feeding grounds are used and these
are characterized by a ‘tram-line’ trail, consisting of two pararell tracks separated by a
slightly raise centre ridge.

The hippopotamus is considered dangerous mammal, as attacks almost invariably result in
death for the unfortunate who provokes, wittingly or unwittingly, on of these animals.

from the River Nile. Preffered
grazing areas have not been
identified.

African Elephant
(Loxodonta
Africana — NT)

habitat
including
montane, forest,
different savanna
association, semi-desert
and swamp, woth the only
requirements being access
to adequate food, water
and usually shade.

Extremely wide
tolerance,
coastal,

Home range size varies considerably and usually relates to the abundance of food and
accessto water, with matriarchal, or family, groups ranging over 15 to > 50 km2, but are
frequently smaller. Ranges of the forest race are generally much smaller, primarily because
of greater abundance of food. They are highly social, living in samall family herds consisting
of an older cow and her offspring, with larger groups including other related cows and their
calves of different ages. At certain times, usually at waterpoints or at abundant and localized
food souces, several of these matriarchal groups may gather to form temporary ‘herds’,
sometimes up to several hundred, but each family unit retains its integrity.

Around 500 elephants are
living in the MFNP. High
populated area, home range,
number of the  herds,
migration routes has not been
identified. Population in the
northern bank seems higher
than southern bank.

(Source: Field guide to the larger Mammals of Africa (Chris & Tilde Stuart, 2006))
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Figure 7.4.3-1 Location of observed Hippotamus

(WGS_1984 UTM_Zone_36N)
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Figure 7.4.3-2  Location of observed Elephant
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7.4.4

Wilson(1995)(Z & % & . Murchison 7 # — /b X [E AR TIEL 491 FE D BN R SN T Y .
ZDHH 12FIFXIUCN Ly KUY A R EN, VU, NTIZRr &4, 116 flix7T 7 U B KFEN
L IEKREMEZBET LY ETHDH, BIHFAEIC L > THERSNFIZ 119 THY | 20D
2L 9MENRE FEERF CH -T2,

Table 7.4.4-1 Species of birds of conservation concern recorded in the project area

Briton Common name Threat Habitat Survey Survey

Number Scientific name preference areaA area B
Purple Heron

B36 Ardea purpurea R-NT WW \ \
Brown Snake Eagle

B178 Circaetus cinereus R-NT \ \
Western Banded Snake Eagle

B180 Circaetus cinerascens R-VU F \ \
Ring-necked Francolin

B324 Francolinus streptophorus R-VU/RR \ \
Rock Pratincole

B468 Glareola nuchalis R-VU WW \
Swallow-tailed Bee-eater

B876 Merops hirundineus R-NT \
Spot-flanked Barbet

B984 Tricholaema lacrymosa R-RR \ \
White-headed Saw-wing

B1120 Psalidoprocne albiceps R-RR f \ \
Sharpe's Starling

B1949 Cinnyricinclus sharpii R-NT FF \

Wilson (1995)(Z & % & MFNP THifEad

T

ENT-BED S B 53%LL FOREEITBRERIFED H S

FCTholz, ZNHDOROMFLEREITEICHKE KIETHY . 2 bNEERE FEERAT
ThHdHEEZOND, HAEMEOFEMIL, SEA LAR— FDORMERISROZ L,

Table 7.4.4-2 Summary of habitat preferences for species recorded in the project area

Habitat preference - Number per category
Wilson(1995) JICA study (2010)
AfIFF 1
AW 1
F 103 26
fIF 1
FF 9 2
fw 9 2
FWW 6 1
w 41 8
WwW 90 8
Grand Total 261 47

W - always resident in or near water (WW refers to a species strictly tied to a water habitat), w - often
resident or observed in or near water, F -Forest resident (FF- refers to species of strictly forested
habitats), f - resident in and near forests, Af - intra-African migrant,
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745 WEE-TRHRE

BHFAAE TIZ, 38 12 FomASEE 12 £ 16 MOCHEAHR SN, RS -fEITK
HOLBY, 205 HWAEE 112 IUCN Ly KU A ~o LC, 1fE2 DD, T€HFHIZZ v =
KAV LFED LCIZEEY L7, T BT K IO SE TR T LTV D S DIREL Do 7278,
I al A IS, B ABIRIR O & 2 B CREsE S iz 23, Pelomedusids 13, /KD &
RHCHER S 7o, MASE & TCHHHIC & > Tl b EE AR RITEH &) 2 S5 TRA Th 5,
TG R OFEMIL, SEA LR — M DIRMERIZERD Z &,

Table 7.4.5-1 Amphibians and Reptiles of Ayago

I. Habitats Adjacent to the Nile River Banks near the point of dam placement

Name IUCN Red List | Survey area A Satr‘g;’eg
Family name Scientific name status [ 1 11 v | V
. . Amietophrynus maculatus Least Concern 1
Family Bufonidae (LC)
Amietophrynus regularis LC
Amietophrynus vittatus Data(ge[1;|)0|ent

> Afrixalus osorioi LC
-?r Family Hyperoliidae Hyperolius viridiflavus LC
=) Kassina senegalensis LC
§ Amietia angolensis LC
Phrynobatrachus acridoides LC
Family Ranidae Phrynobatrachus natalensis LC
Ptychadena anchiateae LC
Ptychadena chrysogaster LC
Ptychadena mascareniensis LC

se|ndsy

Family Gecknoniidae

Hemidactylus brookii

Not evaluated

Family Scincidae

Mabuya maculilabris

Not evaluated

Mabuya megarula

Not evaluated

Family Chamaelionidae

Chamaeleo gracilis

Not evaluated

Chamaeleo laevigatus

Not evaluated

Family Agamidae

Agama agama

Not evaluated

Family Varanidae

Varanus niloticus

Not evaluated

Family Crocodilydae

Crocodylus niloticus

Least Concern

Family Typhlopidae

Typhlops sp.

Not evaluated

Family Colubridae

Dasypeltis scabra

Not evaluated

Philopthamnus sp

Not evaluated

Family Elapidae

Naja melanoleuca

Not evaluated

Family Viperidae

Bitis arietans

Not evaluated

Family Pelomedusidae

Pelomedusa subrufa

Not evaluated

Family Testudinidae

Geochelone pardalis

Not evaluated

Kinixys belliana

Not evaluated

O|O|0O|0O|FR|O|0O|0O|(FR|(FP|O|O|0O|0O|0O|0|FR|O|O|FR|FPIFPIFPIFPIFP| P [k =

Rkl |lolr|lkr|lo|lr|o|lRr|FR|O|R|O|R|R|R|R|R|O|lOo|O|o|o|r| © |o| ©

O, | O|O|0O|0O|0O|O0|O|(FRP|(FP(FP[P|IO|FR|O|FR|O|FR|FP|IFPIFPIFPRIOjO|] O (k| O

olr|lo|lo|lr|r|lo|lo|o|r|r|o|lo|o|r|o|r|o|lo|r|kr|kr|kR|kF|lo| © |k
RlRrlRrRrRkr|Rr|kr|lo|lo|lo|o|r|o|rr|r|o|rRr|Oo|Rr|kR|R|O|rR|FR|o| © |k o

1. Woodlands and Bushlands on the northern bank
I11. The areas along the Karuma-Rabongo Forest
1V. Woodlands and Bushlands on the southern bank
V. Grassy Plains on the southern bank

Where 1= Presence and 0 = Absence
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746 BEHE (KHE)

A CTld 66 OB N R S NTZ, TDO I bW FNOFfEE IUCN Ly R U R MMIB#H
FRIZRZY Lo lz, 77 U U REREOWRHKAFFRILMER S e o 7oy, 14 FEO IR
IR & 1 FEO IR R AT FR SR S L7z, WEER A EEREE /A BB, BHORE RO W
B LB TH D, REEROFEMIL, SEA LiR— NS,

747 RE

BEF SCHRARAE L VR = U 7L S FEDOAFAN AR L TW D R[EEMEN H 0 | BLHEHAE CliZ
D9 L 5 FEOMIENHER S IUCN Ly R U 2 MBHEFIZ LC N 7T TH 7=, AEIC L -
T4 EEE ARSI, ZROBUK OIS Ayago )17 £, IR O K & 2 Xk Th
%, TAEAEROFEMIX, SEA LAR— &,
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Table 7.4.7-1 Evaluation of the Survey Sites

Population in the survey area*

Sientific names IUCN Red List Habitat preferences Left Bank A North Bank
status Intake Outlet | Intake R%sg? Outlet Kibaa
1/2|3]4a]s5]6|7]8]o]10|1]12]13]14]|15]16]17
Lates niloticus Least concern open water; not very turbulent E|R E|E|R|E]|E R E|E|E|R
Barbus altianalis Least concern | OPen turbulent waters; upstream | o |\ o | p | g | g [ E | E | E E|E|E|E|E
migrant
Mormyrus kannume Least concern open turbulent/flowing water E|E|E|R|E|E]|E|E R E|E|E|E|E
Bagrus docmac Least concern open flowing water E|E R|E|E|E|E R E|E|E
Oreochromis niloticus Least concern shallow non-turbulent open E|E|R E|E|E|E|E|R E E
Oreochromis variabilis Least concern shallow, non-turbulent, open E E|E E|E
Clarias gariepinus Least concern near shore, aquatic vegetation E E|E
Survey result | Protopterus aethiopicus not determined | aquatic vegetation E E|E
Synodontis afrofischeri not determined | upstream spawner, clean water
Synodontis victorie not determined | upstream spawner, clean water
Intermedius mystus not determined | upstream spawner, clean water
Tilapia zillii not determined | aquatic vegetation
Rastrineobola argentia Least concern pelagic clean water
Labeo victorianus Threatened upstream spawner, clean water
. 5/5|6|4|4|5|5|5]|4 4 4 |4 |5 |44
Number of species
8 5 5 5
Evaluation | Importance of the habitat Breeding, nursery, feeding, shelter/refugia A B ‘ B ‘ A B

* Detailed survey needed

R
E

Record
Expected

=Ly C

JOTROLEEDEACL L AHBUNELS LG
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7.5 Ayagoit mDH LRI
751 fFTERE

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

(2010 /= 7 A IZ Kiryandongo 73lS7) . # % Oyam (2006 4F 7 HZ Apac 7> 5 MS7) | 7 % Bulisa
& Nebbi @4 District (Local Council: LC5) (ZPH £ 41TV %, Ayago Project 237 3~ % Survey Area
B O HRALER OB Y 7 (Survey Area C) |25 £415 Sub-county (LC3) 1%, Purongo, Anaka,
Koch Goma, Minakulu (2010 47 H(Z Myene 2317) . Aber, Mutunda ® 6 > T %, Ayago
HSED OITEX. (2009 4FREA) % Figure 7.5.1-1 (127”7,

Figure 7.5.1-1 Administrative Boundaries around Ayago Site, 2009
(WGS_1984 UTM_Zone_36N)

752 LihFIAE LA

Ayago HUSJED O LHFIR X, FICEM &5RE, (KA TH Y | LR OEN AR DT 7
& ZE AT (Anaka, Purongo Sub-county) <° BT (Myene/Minakulu, Aber, Mutunda Sub-county)
NFRERHINE DS 5 T D, REXONALE T 5 FEEB(Mutunda Sub-county) <Ak (Koch Goma
Sub-county) 1% K4y Z R AR & AR H D TV 5, 4% Sub-county @ + HuFl| i o> B 0% .
Appendix D: SEA Report @ Annex4 % £,
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Source: National Forest Authority, 2005

Figure 7.5.2-1 Land Use Map around Ayago Site, 2005 (WGS_1984 UTM_Zone_36N)

T A FALER O T O REL ., faHEAY7e Customary land (IEE A H) BN —f&HTH 5,

ZORIETIE, B A2 OIFMPE & B X, SEC0TE E OREHE T K O EE KR
(Clan) OENRFF>, —EHRlS N EHIZZOFRICHEINS, LLRR6, Rt

7 EOMPEZFTAT D Z LITBHANCEE L < K& BEES - JERI L72BR7ZR RN GG D 3R

DHILD T ENRZ, LHIFTA T EE OFERIE Appendix D: SEA Report @ Annex4 % 2,

753 AR

Ayago HiSITZENIARNO 7280, B EF X2V, ENLARICHEET 2% Survey Area C & e
Sub-county ® A 1% Table 7.5.3-1 |{Z/8 3, Parish LUV BLHIAN DT —X 1%, UHEE
Appendix D: SEA Report @™ Annex5 % i,

Table 7.5.3-1 Population Estimates of Survey Area C by Sex, 2010

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

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

Survey Area C % e 3 O District R A% % Figure7.5.4-1 7> & Figure7.5.4-3 127”77,
Masindi District (326472 B CHERL S 41 TH D . Banyoro 73 25.52%, Alur 73 21.82% % (56 T
%, Chope 1% 3.37%7-7%, Mutunda Sub-county (2% < J&{F L C\ % (Sub-county Three Year
Development Plan for F/Y 2009/2010 - 2011/2012) , Minakulu/Myene & Aber sub-county 73 (& -
% Oyam District TiZ, 98.3%7% Langi Td 5, —J7. Prongo, Anaka, Koch Goma sub-county 73
ALiE9 % Amuru District Ti%, 91.09%7% Acholi Th 5, ESZARICEERET % 15 @ Sub-county

D9 B 9-OT Luo gENFEICHEDLN TS,

Banyakole
3.07% |

Chope
3.37%

Baruli

3.40%
Bagungu

6.82%
Lugbara
7.40%

(Source: 2002 Population and Housing Census, Masindi Report)

Figure 7.5.4-1 Distribution of Population by Ethnic Groups in Masindi District, 2002

lteso Acholi
0.11% 0.449

0.11%,

(Source: 2002 Population and Housing Census, Apac Report)
Figure 7.5.4-2 Distribution of Population by Ethnic Groups in Oyam (Apac) District, 2002
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Alur lteso _ Banyakole
0.56% 0.30% 0.29% Other
Madi 2.39%

(Source: 2002 Population and Housing Census, Gulu Report)
Figure 7.5.4-3 Distribution of Population by Ethnic Groups in Amuru (Gulu) District, 2002

755 ER#H#ER

A A AEETIE 1980 AEAGAN D 20 AELL Eo. THoEiE (LRA) | & FEEN A KB
BINEIAL L, IBEOEVIREN W 2, RIS, b oR » 25 S8, FEEKS
BT DORRAMZ ENREFER v o 7S HIES Nz, BEEERIT R 110 5 AIZZE L (UNOCHA,
2010) . Amuru District Tl 2005 4FEHF 5 C 34 5 v > 712 257,000 A3 ERE L Tz,

Figure 7.5.5-1 |29 L 912, [EWNBEHR Y v > 78 LOVEFEMIL Survey Area C OAEfillod
Amuru & Oyam District (225 < fE(E L 7=,
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(Source: Northern Uganda Rural Road Project, 2009)

Figure 7.5.5-1 Location of Internally Displaced Persons’ Camps, 2009
(WGS_1984 UTM_Zone_36N)

2006 - 8 H DIFHAEHITIAZNEIE L, BEHROMESCEEN A E o 7o, BEIIANE
MEDEHEIZT T, JICA 25 7 R —oU T v F BN N EBLE R 217> T %, UNHCR (12
X% & Amuru District TiZ 2010 4E 7 H 30 HE TIZT X TOF v o 7 IERUCHABE S =,
FEAILL TORESROZ L,

Table 7.5.5-1 Decommissioned Internally Displaced Persons’ Camps in Amuru District

Date of Total Camps
Names of camps and comments

closure camps | closed
24™725™ Feb. 34 15 | Amuru, Atiak, Palukere, Parabongo, Awer, Guruguru, Pagak,
2010 Kaladima, Keyo, Lacor, Pabbo, Alero, Anaka, Aparanga and

Purongo were closed

19" May 19 18 | Tegot Latoro, Lolim, Corner Nwoya, Agung, Wii Anaka,
2010 Langol, Wii Anono, Koch Goma, Olwiyo, Omee I, Omee II,

Olwal, Labongogali, Bira, Otong, Olinga, Jengari and Palukere.
Bibia is considered “problematic”. Joint team lead by RDC and
LCV shall hold a meeting with the community in June 2010.

30" July, 0 1 Bibia, a problematic camp was closed, witnessed by UNHCRs
2010 Director of Africas Bureau.

(Source: UNHCR Gulu, December 2010)

LU 7Z223 5, Amuru District THHHEE 11,260 ANLURTIOF v 7Ty b « Y1 b
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ZHF > T (UNHCR camp mapping data from November 2010) , 1% & O Wiz iX @i, Mk

%1/\1@?5'{\ iﬁ =

756 IhERE

Survey Area CIZETe T DL <X, BIMIRFMEE CTAFZ LT TS, 2002 4F[FH 2
TICED & BRI EEL S IR OEIAIX Masindi T 67.4%, Amuru T 77.4%, Oyam T

94.0% T& % (Table7.5.6-1),

B MER R T ER R R A LB T O HREE VD

Table 7.5.6-1 Main Source of Household Livelihood in Survey Area C

Masindi Amuru (Gulu) | Oyam (Apac)
Subsistence Farming 67.4% 77.4% 94.0%
Earned Income 20.1% 9.0% 3.8%
Property Income 1.7% 10.8% 2.1%
Other 10.7% 2.8% 0.1%

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

FEREREMZI, A4, Fx o Iy b (kx), YAHA B, BE—FY HUv
AE, I Thd, BFHE CTREVHIESGEIEL. THPOERIBWTE D BIENAZE TN D,
FovFD K B E Ten, EREBREOFEEHT L EELRRFIFEHN TH D, Lo LR
5. O LRA OIFENIC LY kfﬁ*ﬁf;% TINS N NS A /N UTV/AY STATAY b/ & I BN ESRVAZASE PN
Victoria A A2 D)1, H, B TITHON TV AR, Moo THESINBETH D, £
D DOREFFIEE & LTI, H%%%E@ﬁﬂ%ﬁﬁ%iﬁ& DEMET R A, L TED | REEX
R ENFEF HID, £ Sub-county DRRFIEENOFEMIIL, Appendix D: SEA Report @ Annex8 %
Z M,

757 HE
Ayago Hi S E 0 OZERER] (0S50, PSR, @) O E LIS,

S

SRERKINSH - BFRIEKRIAST



DAVSIEKNBRREYRS-TSVEEXETOYT D
D271 FILUR—k

Figure 7.5.7-1 Location of Educational Institutions around Ayago Site, 2010
(WGS_1984 UTM_Zone_36N)
Survey Area C & & e 3 D0 District ® B LRI OFEFR, IBFER FHAT- 722 & D7 E|
A% Figure 7.5.7-2 2779, 3-2? District & 12, BFITHANTLFOBFRBEY, LT D
25% LA EDSFRAAT o To R 720 DI L, BT 5% LT Th D,

50.0%

45.0%

40.0%

35.0%

30.0%

25.0%

20.0% B Masindi

15.0% B Amuru (Gulu)

@ Oyam (Apac
10.0% yam (Apac)
5.0%

0.0%

Average Average Average

Attended School in 2002 LeftSchool Never Attended School

Masindi 41.1% | 346% | 378% | 435% | 342% | 388% | 154% | 312% | 233%
Amuru(Gulu) | 43.9% | 32.9% | 383% | 43.6% | 32.6% | 38.0% | 12.6% | 345% | 23.8%
Oyam (Apac) | 42.5% | 33.1% | 37.6% | 46.1% | 39.6% | 42.8% | 11.4% | 27.4% | 19.6%

(Source: 2002 Population and Housing Census, District Reports of Masindi, Gulu, Apac)
Figure 7.5.7-2  School Attendance by Sex in Survey Area C, 2002
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[AARIZ, kFE 3District O MO TRITH ML 0 IRV 2 L A3, Figure 75.7-3 02 bbb,

90.0%

80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

Male

Female

Average

Masindi

70.1%

49.4%

59.7%

Amuru (Gulu)

77.7%

47.2%

62.0%

83.2%

57.7%

70.0%

M Masindi
B Amuru (Gulu)

@ Oyam (Apac)

Oyam (Apac)

(Source: 2002 Population and Housing Census, District Reports of Masindi, Gulu, Apac)
Figure 7.5.7-3 Literacy Rate by Sex in Survey Area C, 2002

758 {R&

Ayago R D OREFER (PRI, JHPBE) O0A & DL FIRT,

(Source: UNOCHA, 2009)

Figure 7.5.8-1 Location of Health Facilities around Ayago Site, 2010
(WGS_1984 UTM_Zone_36N)

SRERKINSH - BFRIEKRIAST
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B BB OB T, District LoULICITRREE & < 1EAH>, 4 Parish (Z1Z~/L At
> #—I1, %4 Sub-county (2 1~V A L Z —Il &N D IREFT 2R E T 5 2 Lo T D,
Survey Area C [ZITIBEFEe~ LV A 2 —I, W MFET D H DD, b 7a< | figklE A4
THELWMANRELTND, Fo, EHEVCFH#ELOR LD/, BEESIT 5 E CICRRFMAT
mE&ND, ZORED, AA7 Y =y 7 RF[TH—ERAE2ZITHERLZ,

759 JKOFIE

Ayago HigU I O Tk, I /NI BRI, EHE BEK, KZ 7 ThD, K
RO 5 AR %2 T RLlR

(Source: Directorate of Water Development, 2010)

Figure 7.5.9-1 Location of Water sources around Ayago Site, 2010
(WGS_1984 UTM_Zone_36N)

Survey Area C IZfETe A2 ORE DS, JBEMTIIKROT 7B AN TE 720D, KDL
HiEA TV 5, Table 75.9-1 I3 X 912, 1km UL EBEN /- KR £ TH< Ax HEE W5, K
ENIEIC LML FHEOAFELE SN TV D7D, KIEDE WSS IO A FEEENT 2> 5 FERE
IR X5,
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Table 7.5.9-1 Distance to Nearest Water Sources of Households by Sub County

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

Aber 163 6,287 3,632
Minakulu 312 7,100 1,056
Anaka 127 2,219 65
Purongo 104 1,419 75
Koch Goma 84 1,786 107
Mutunda 104 5,156 3,660

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

7510 #Ah%E

Ayago #1555 DEL L Murchison 7 4 — L XENLARICKFE L TV D, UWAIZ L D &
ENAROBUCERIIH0TEN SN TE LT BOLE b4/ 5 5 ALLT Th 5 (Figure 7.5.10-1)
2004 A5 2006 20T TOBDEEWA 1T, LRA OB X IR L OEALNFRIN & ST
%o UWA T, BIEOBDLREIIZ T ANF v /30T 4 — DT 03 30% 715 40% & T\ 5,

50,000
45,000
40,000

35,000

30,000 -
25,000 ~
20,000 A
15,000 A
10,000 -
5,000 -

0 - T . T T T T T

2002 2003 2004 2005 2006 2007 2008 2009

Visitor

Year

(Source: Uganda Wildlife Authority)
Figure 7.5.10-1 Number of Visitors to Murchison Falls National Park

NENTHRRERBET 77 4 7 4 1%, HEIIFEAROY 7 7 U Murchison FECEY % A,
FFTER—=F M) T AR=Y T 4 o TIZROENT WD, EBET 7T 4 T 4 OFEH
I% Appendix D: SEA Report @™ Annex9 % 2,

Murchison 7 # — /v ZENLAE OBUEIA D NFR % Table 7.5.10-1 (2757, LA D 70%LL A3
AGECHDLZ NN D, ERBNT 7T 4T 4 THDHY 77V R—h M) v 7 AK—
VT 4y T EORIGITIEF IR, 2T, BULER A FEEDTHOEIE LN S
P77 V&L TWVWDIEDTHSD, UWA (%7 7 U X Murchison D FARIZ%F LT HEHEORK
E % at L Cu b (Performance Evaluation of the Murchison Falls Protected Area General
Management Plan Report, 2007),
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Table 7.5.10-1 Murchison Falls National Park Tourism Revenue in 2009

Tourism Activity Annual Revenue in Ush. %
Entrance fees (visitors) 1,649,033,319 63.7
Entrance fees (vehicles) 192,906,513 7.4
Canping fees 40,526,570 1.6
Landing fees 10,775,951 0.4
Photographic fees 29,938,677 1.2
Ranger Guide Fees 51,735,529 2.0
Ferry Crossing 301,849,052 11.7
Fishing Permits 39,960,836 1.5
Nature Walk fees 71,325,277 2.8
Lauch Hire 71,768,241 2.8
Vehicle Hire 3,941,737 0.2
Accomodation Bandas 16,452,950 0.6
Accomodation Ugandan Students 31,449,980 1.2
Boat rides 78,722,312 3.0
Total 2,590,386,944 100.0

(Source: Uganda Wildlife Authority)

NENOBCE SIS E D20, UWA 1345%, AR—Y T4 v 7 Lot 7 71
DY T EYERTHZ LR, Victoria A MIBITDHT 7T 4 v T OAEMEEZHBEF LTV 5
(Murchison Falls Protected Area General Management Plan for 2001-2011), #¥#fii% Appendix D: SEA
Report @ Annex9 % £ [,

[ENZA R TIE, Figure 7.5.10-2 I3 B0 | BHEOLDDOY —=U FRREIN TN D,

BRI A %MD i H = U 7, Intensive Tourism Zone, Moderate (Low) Tourism Zone, Falls
Zone T 5, Ayago Hiiil% Moderate (Low) Tourism Zone (25 £415,
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(Source: UWA 2010, NFA 2010, Nature Uganda 2010, Ministry of Water and Environment 2008, World Database
on Protected Area 2009)

Figure 7.5.10-2 Management Zones of Murchison Falls Protected Area
(WGS_1984 UTM_Zone_36N)

Table 7.5.10-2 CTi%., Y —=V 7 ONED T #BUEER. Bk, BUEREDOEDY O 3
DO LN LT,
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Table 7.5.10-2 Classification of Management Zones of Murchison Falls Protected Area

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

thatching materials in
a sustainable manner

(Alternative
Management
Area)

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

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

under MoUs.

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

where resources are as possible.

allocated for

operations and visitor

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

(Source: Murchison Falls Protected Area General Management Plan for 2001-2011)
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7511 EN2AEEEDEEOEHLY

Murchison Falls Protected Area General Management Plan 2001-2011 (Z X % <‘: . UWA X [ENLARH
DOFENFEREOBRREZUGE L. ARNOBFAEAY - GREAZRET H720OI1IC, LTO X 5 2 HEE
ZINT TN 5D,

- KEANOERRRERILERE OLFEEFERE TR 9

- JERERASOBABYEE 2RO T

- AEOIEEO—HEFDERICHELL, 2 2=T 4 DDOT 0T T LEFET D
- JELERPFRICARNOBGRAMMATEL L >R T 07 L xEiT 5

CORMEICESE, UWA [T B O BREZ B4 (Environment Committee) & $:[F T
Community Protected Areas Institutions (CPI)% 7% 37 L. J&0(F:RA~DOEIEEFLIZ BT 5 315 H)
ZIToTC&ETe, ZOMAMRITEHEEL T, ARDIIEDFEIC OV TOFFELEWV DS L L
THIEH SN TN D,

SN, RNT = RNy T rya—rip FORAEIL. ENVAREEROEFHOERE
HHEICHEX D Z LN TEX LD, BIEWCANA ~EE G257 — AN Aohs, BhiE
EIZ UWA ORPENAR T4 £ E TR Y . 5HOBENRRD G D,

ENAREDOAGED 5 H 20%I1FE0 2 2a=7T 4 TETLL, HIEBRR e =7 hokzd
IZffipiu T % (The Wildlife Statute 1996) ., UWA (2 & % & 2002 4= 7 A5 2009 4 6 A D[
|Z USh.896,396,296 () US$487,453) 2 X =2 =7 (4 IZBlSv7e, ZOffivvElL BFC CPI %
FIFAL CiEamSAu, UWA IZE > TERRBINTWS, ER7 e vy bofile LTE, /MER
AR, PRBEFTHEERR. b A VEEER, ERME. FREENRTONL1, VU OHEEZEHT S
OB BRI IRIE A4 > 7251 (Koch Goma Sub-county) & & -7z,

The Wildlife Statute 1996 (Z &5 &, UWA @ Executive Director DFF ] 72 WE Y | AN D
EWREFFDIRD Z X TERY, Lo Laens, UWA [TEIIERE BAEDSCEIROMREIC
RDBERVWIEELE RTEY . REN~OT 7 & 2%~ + 5 HIE AR T T\ 5, dLFEEHE
EWVIOEAD Y & UWA I3EBER 7 /v —7 & Memoranda of Understanding (MoU) % HX V) 283>
L. WMErOEMHH, BREROEE, v, Wi, HE, &, GENEICEWGE 0T
NT AIWZOWTHELTWS, 2O MoU 2LV, BEIFERIIARANTH, &, #F, ~—T7%
EEBRITHZEMTEDL D15 LIRS, KRNOEIREEDOEE G S Lo/ oTz,

L L5, BIROKLFEEHZHED D — T, L TORNRT L O ICERSCHEE B &
L7ofERICEDAEN~ORIELH A a2 720,
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(Source: UWA)

Figure 7.5.11-1 Location of Poaching in Murchison Falls Protected Area, 1989-2009
(WGS_1984 UTM_Zone_36N)

(Source: UWA)

Figure 7.5.11-2 Location of Encroachment in Murchison Falls Protected Area, 1989-2009
(WGS_1984 UTM_Zone_36N)
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7.5.12 X1t - BERRERE - &if

Ayago HiS S DAY - FESIERE - B0 A LLNICR T, 4 203k - EEEEITY
VABFICRER SN S TH D, BINEI T e Y 27 U T TEEAE O T B, dEER
HUEIZ @ L S D L, EOMOBIROEEMEZMREET 2121%, 5% L 0 IRVRE
VESE L FEM7 TN TH 5, A HUSE OFEMIT Appendix D: SEA Report @ Field Survey Sheet:
Culture and Archaeology # &R0 = &,

(Source: Study Team, 2010)

Figure 7.5.12-1 Location of Cultural and Historical Sites around Ayago Site, 2010
(WGS_1984 UTM_Zone_36N)
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(Source: Study Team, 2010)

Figure 7.5.12-2 Location of Archaeological Sites around Ayago Site, 2010
(WGS_1984 UTM_Zone_36N)
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76 BARARXBLIUREBLA 7 &S
76.1 BRAROEELHN

K I EHE OB G RN REEN EOFMEIC L 208 L LU CituALR, FHskm, iy
KD 3 EBVIZHEEIND, -, BEEZGEDZOOME EOFHEIC L VKA, ¥ 4K
B, X203 LBV oFRICHEIND, K% OB GTAO— A 725 & Rt % Figure
7.6.1-1 12777,

—HRIZ, AKRABAFE DR G L 22 D) NI R, %A=, I, WHE, the - BRBREIE ORHEN
TR TH Y | KIBAFEHR DR T > 3 ¥ )V % g KERD> DR BAFE T 5121348 % DO HILR
FrMEIZ i 22 B8 77 N8 E L 722 T huide B 7wy,

Development Type by Water Utilization
Regulating Pond Type

Reservoir Type

Waterway Type

Tailrace

Tailrace
H

Advantage Advantage Advantage
Simple structure without dam Peak power operation by daily Peak power operation
Less environmental impact regulation Seasonal or yearly regulation
Disadvantage Disadvantage Disadvantage
Base load and natural runoff Topography for regulating capacity is  Topography for reservoir is needed
needed Environmental impact
Development Type by Structure
Waterway Type Dam and Waterway Type Dam Type

Advantage Advantage
No dam and less environmental Efficient utilization of head in gentle Efficient utilization of head at gentle
impact and steep river gradient gradient river
Less geological risk Disadvantage Disadvantage
Disadvantage Suitable topography and geology for Suitable topography and geology for
Not suitable for gentle river gradient dam dam
In general, utilization of potential is Environmental impact by dam Environmental impact by dam
low River flow reduction at waterway
River flow reduction at waterway section
section

Figure 7.6.1-1 Development Type
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