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Table 8,13 Netailed Construction Cost for Low Grand Falls Scheme (1/3)

[Xwrigenn Unit Quaanry,  Foreign Correnoy (LIS§) - LecatCumchiy (KShsy
——— — UnirPrve  Amouid _ Uni Price Amoud
1 Cresd Wieks
b1 Prepareay Werks (Gereaal Brem 1003 LS 6,961.393.06 165993878
b2 Daénion Tunned
Site clearawe m2 1,600 [eX4) 8000 080 b.280
Excavanion contnan fix] 1965 289 2100440 5185 H2726
Froavationwearbeced ek md 18,570 414 1651980 1205 1,331.969
Excasaion roct m3 1000 10,16 12,160.00 148 38 143,330
Freananon nmined w} 55,250 51.13 5,003,514.40 §20.15 12,143,892
Rl bl & 18030 1541 236,672 80 N 5650,467
Shwaterete for tannel e 12,23) %13 243.561.20 s 22 5034883
Sneterere for shope proteciinn ml 2110 1822 LAY 42314 EF2 825
Corcrete siructure m3 2140 56.4 126,425.60 2.003.07 4433617
Corvrete Sunnel ml 24050 57.83 EJ90811.50 2068 1% 42.657.820
Conorete plug md Py S7.R3 4£3529.10 2.065.19 1,590,196
Form A ok strue ture m? 110 260 B55400 53090 1,779,551
Formitaork funncl ml i) 1574 12,119.80 65 55 48
Reirfarcensers wn ER) £E6.43 255,186 40 19,845 6% £533.642
m L3 £6 6 50,1356 20 2,004 0 b62272
Cunaws gicut L3 &0 1¢8.32 65,034.00 247514 L35 204
Bxkfill graut 3} 1480 £0.11 161,035 £ LA 30 248520
Onhers 3%) LS 392110.45 8114718
Subdoia? R,214,349.45 1#0.3%7,901
1} Coffcrdam
Upstream o fferdam
Sae clearange ne2 18.100 Q03 905 .(n) 0.80 4,430
Fica Sncomman m3 A20 156 144963 20 $4.39 1,507,561
Evcavarionm enttored vk m3 L3180 502 522160 1473 160,751
Fxravationsock 3 500 1023 5.04000 1}6.10 £68.050
Erebar Amenl core ml 11640 513 EED,083 20 9600 3229450
Enbarkmenr fiicr m} 21 249 950 201,780 00D 19301 4,118,643
Frbankmentrock ml 116,360 an 1.074925 80 123.12 1503215
Frbapkmealnpesp ml 14.440 1083 156 674.00 245.58 AT N Y
Ihs anaarearn cofferdam
See clesrance m2 3190 .03 196.00 0o 3135
Exca aroncemmon md 1,8 156 4033180 H 502933
Excavatioameatherod ek md 234 5.12 1454080 1473 212,233
Excas stan poch nd 500 1323 5130060 13610 £2G50 ?
Eritanhment core md 5510 533 29,543 RO 95 (0 828960
Ernhanbaincrn filter 3] & 180 950 32.710.00 19391 SI05H
Foronkaerimeh ml IJ1) 921 91,653 90 12312 1.282 162
Fuibankewent rigeap m3 3100 1033 1.633.00 23553 61,198
Orhieru 57) LS. 103637 36 1531.5%7
Subttodal 275,964 %4 3135038
1.3 Mg Dem
Resenorr o wane hi 3,000 150 0 1,330,000 00 B.OID.OD 24,0000
Exbhll dam
Sie cleararce w2 151000 (LI} 9050 00 (13303 144800
Excas alin comman m3 13163 356 1013318.90 432 12,635,170
Excasationwesthored rvk m3 160,200 5.12 820,224 (00 7473 11971,746
Laeavarion vk m3 12550 128 AN61400 13610 4,430,035
Frbinhmenl core m3 51100 538 134320 96.00 51.320640
Embarknient Hlier mi 132,660 950 1,161.270.00 19199 £5.060.561
Erabanhmen shefl my  1LARLI2D 9.2% 1306023660 129.12 210,778,070
Embarkawenk rprap el 216,640 1085 2 AS05400 243.5% 53,202,451
Corvrete dam
Site gleararce m2 HOo00 Q05 3,200.00 0RO 35,200
Ercay X commen w3 133,600 156 433,522 80 .39 &.153,78¢8
Facas ation,weabered ek ml F52.100 52 730595200 M3 34,532,713
Excas arionrouk il 123,470 023 3517160 136 10 44,014 267
Eill and Back it il 24.640 LR B3,254.90 61121 1832854
Mz conereie(RCOY
[merer concoeie RCC m} 7030 5556 39.718,7130.40 1,326.10 1,021 555,572
Evemal concreie and structurat conerese md 434 3130 6071 2454651430 1.921.90 719,305,692
Reinforcement 55} 670 650 43 352,941 60 F45 68 13.296.606
Tomiw otk upatrcam amd dow nylreant n? H1.750 oar 954,132 50 29151 21.810.073
Fannwerk for structural portion m? M40 160 R1,770.00 53050 17,001,305
Fonnaork for joint poiion m2 o 270 1007 T3 G 91350 18,276,568
Srecd plire fof joint ml 38710 k) | P20 10 12.00 661260
Warentopudrain gipe.etc for joiat m 12A0 93.92 183.531 20 801 90 1431533
Crestbrdge, S.0m wide, 16m long RIS, 6 1530000 oG 900,000 00 5,400,000
Creat aspihalt pavemord mk [AFS] 5 41,870 0 [42.93 JARE
Dradling ard giouting
Concelidarinn grost mn [6.200) R6 EF 1.407,613 (1} 20040 32,456 258
Cuntam grout m 23,0x) 10633 152545100 2,475.34 51,675.422 |
Measuring apparatus (1% LS. 1.053.577.E3 25, 216.669 !
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5494110 16 21
LRETRTA (D 2032597
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153.233.34
1,217.450104
F3B.00 05}
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195.3718.30 113 13
3,360 00 6221
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218435
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Last Comendy KShe)

Petaited Construction Cost for Low Grand Falls Scheme (23)

Amount

ED1.000
1,416,600

A0 500
737.500
§27.515951
?6ILEIS 0T

§1,003
[ELN LM
116876
5243016
505,430
{0.645,550

LR EFATY)
LY R
[N E]

3N
1023405

16,000
502,137
2,157,776
100058
62,695
T.3H
543,283
26420425
DA
16075001
11,859 800
1045931
1.505,120
162 GO0
13583

27,330,950
1,241,730
15003
123023
1,491 523
101,941.695

1,106
512337
1146356
M0
614551
53206108
5553041
i5.876.511
4,495.933
Q4.415.645

6,523
421703
1591933
285434
6220
AL L
2271720
67459
5230603
11067093



Table 8.13 Detafled Construcilon Cost for Low Grand Falls Scheme (3/3)

These TR

Uit Qaudity  Forign Curmency \LiSS)  Lacat Curienoy (KS1eY
— . e o L' Powe Amoasid Urit Prive Amesnt
1.0 Aciess Roadardd Base Camp
Acgesy rond

Aecess roddnew permane it road Lm 527 10390000 £A31580 00 207000 00 LOR (05 4 000
Kz 19 Low Geand Falls

Bridze constracting
Moussa Rivet bridze. 20m LS 106, 300 () 3433000
Dhuz River bridge, 20m .S 106, 200.00 3433000
Noeukya Ruer bridge. 20m LS 50, 400G (D 1.872000
Ukoni Riser bridge, 20m LS. 50, 400 O 1872000
Aukindu River bridge, 20m LS 50,4000 1,872,000
Kanyaka River beidee, 40m LS 100 800 0D 3741000
Koryu Rives bridze, 100m LS. 233000 G0 9,260 600
Karora River boidae, §0m LS 201.600 00 1453000
Kaluage River bealge, 60mnm Ls LS E 200 00 5616000

Upgradeng exiiting rond for conumadinn dm X)) 236000 GROKG0D  $2.00000 18.150.000
use

Bae can.p consteuction at Eow Grard Fatls LS, 1.240,007 00 45.360,000
Suheaal B95, 73000 210 94070
ToraltCivl Works) 146,189,254 ) 34359764
b4 Mol Wik

PYiservea fannel clasing gate o 280 6,503 50 LENON00 8156500 17330200

Sard Nesh gate fun 950 10O L6600 $3.600.00 46,856.6000

Sputla 2y radiad pate heist et oplozs ton 1,423 6502 50 9.351037.30 61,965.00 B3, 176493

Irvake pare intske rahrachs L3 530 45000 266220000 4L TWO00 25,369,200

Peastock ton 1255 3A7s0 428562300 6015000 76,245,250

Pow crhouse tailrace gare hosst bt 93 650250 63123503 61948500 60725

Toral (Merat Warky 16.134.827.50 259565415

3 Geworanng Eagu fanend

Turbane

LS. 14,533,740 00 BLOTI600
Generars 1.S. 12.31391000 69,680,700
Transfonnee 1.5, AR2ERS0.00 21,582900
Indoor switchzear LS 7.817.52000 HA41.600
Ancilliry eptipmient 33 H6T) 660 00 9,430,100
Miscelhancous imterials LS. 251811000 14220000 ;
Transmissida e protestis selays LS. 22036000 321300
PLC comriwnicarion LS 24 02000 §.360 %20 -
Tt ¢Genersting Equip centy 43,2132 00 241035000
1 Tramemisern §ne and Subtiticn
Tremsmisson ling e 13 @2631.00 4IRS 00 1612,760 .00 205 149 245
Loa Grand Falls cutdoor switchge s LS. 12423700 21635000
Entensicnof hzxmbere substating LS. 4,513,500 00 13,510,500
Torah Transemiwswn Tine and Subelstian) 12.951,135.00 238204545
[IENISREER! 23R 7148 TS 4.253,170.470
5 1 and Acquisition awd Com e s ation
1108 20qui=inion for Construciion area resene’s LS. (gL 134.360.000
area and buffer 20ne
Compersation o rescitler et 1.5 00 §37,460.003
b Fras ructiee LS o602 LQ3.0500.000
Water sLPE Yy facowics dor sesatleme it area L.S ()] 23000000
Total{k and acqrasition and corspensation) [+1 )] 407,220 600
6 Adviriration Fapcnes LS 6.00 83,670,600
7 Enzmevning Senices
Detaited design LS HL333.00000 1CR.000.000
Conufrection supenision is 15 23100000 174300000
Total (Engeaueering Senices) 29623020 W) 282,300,000
Torsltl o 7y 253 2,415 73 50206011
8 Eiyswal Continzeivy LS. 21,708, 765.65 5155935
Torzk{1 10 5 2300701 231 78 5.4346508%5

Erchafing proe ewalaticn,

Remzrks: Y

Erginceriag sen ioes for deta:) decizn
Low Grand Fails : 220 MAS
Matanga: 1EGMM

Duial deign L 3.000100 108,006,000



e

JaMe 814 Dirailed Constrtizn Cont B Mulonga Schome

kb:c;u:;(;c-ﬂ - Vet Qe | FoegaCoresty (L5
L nir fnce A T

1 Cnd wats

b4 Propary sy WeAdds (Geaent ben 10 B LS 87856 8¢ 112411457
12 DuemonTunacl
S dlearanct m2 155 dCs 1N ¢80 1012
ELcyy 4000 COMMon m3} 7.0 15 21.559 30 3158 135830
Evaneiascyhersdrak ml 12.410 418 110170 F2G5 12543310
Fwavrvnmk m} 1000 0 17 153 0 [ EL:S 145 330
Exi v 3006 Farrel m} 81610 3143 447136280 82015 68 1242
Fill ud b kA m3 kX1 LR ] 1245600 621 23956
Rock bt m 911 1641 RO 2924 1439482
Shotirere P pwaned M [ Xa] 1613 01,4186 o0 TSIV WS
Srorazis F shepe protoviion m} L) wn 14722 03 LEANE 543
Comaitte Saradlare my 21460 5544 173 355 42 18 ¢} 4115500
Corarete Murnel nd 8% 5T} | 528 964.20 TOS5 15 LARELR 10
Concrete plug m) 33 s74) 93£546D FraA k] 3345003
Forns 2k $rCrone m2 I8D 162 £ 800 45399 120062
Fomtw b 1enwl ml 251D k513 359005 © 335 1335.19%
Fenforement (B4 410 655 48 23145550 1984563 RIETE
Consol dationt prout m 16 589 19,758 14 2004 0% 111783
CLasn grout w 5 14 39 WMoH W 240584 53002
B wifuit prout =l 1 B 1) 205120 1.479 ) LRELE. 3
hes 53] Ls AS5 00615 TN
Sahott 1,435 556 09 150013428
1§ Cotferdam
Up~ream celiardam
S clearsras m2 L¥. 300 Qs 965 ) 0% 15,44
Ervanaten omMmon mi 500 1) LED. P40 20 1t 22331650
Ewcas o wcattwrs I Rk i} §1.70 2 6502400 74713 912071
Envas stk ml SO0 1023 LRESLE 13640 63650
Embarhment font md P AY] 495 19347 84 5% 3§ 14114483
Emibank meal Slcr mh 21425 FAG 234831 50 13191 4380214
Ewbankment rxk mi  1REn 758 Brrrt M 107 46 1163621
Embunk meo nipep mi k564 R A 143 55500 2152 AL
Do mitrea 1 coffenlm
Sie Clewnate ml 1200 pas 21000 082
Ertasalivndummna ml 10,4 156 N0 1139
Extavstimumeathere ank ml 28D s [ANIER ] T4
Excsnaroo ok my S0 102% S8 00 §35.19
EmEa-taner cure o3 818 1% 3470 %) LR 7.
Cobanhmednior ml LIeL ] 95 2591900 132251 132630
Emtankment sk ml 10 753 531150 102 Tot Brh
£ mtankment Rpnp m} 24690 920 2478300 21352 i) R
Oxherdf 373 LS 81359454 542 3N
Subion! 19195961 I A28 562

12 Vanbum

Fesen Zir tleanane LY 1.3 15000 5500700 1313 08D
Comreie dan
Sete cleararace m2 242G 004 [t 08y 19.250
Excis FHn comimdn mi 6 600 14 3837760 4453 207y 152
Froesitaons tafencd reh mY o M) 512 FUAZ E8L GO 1173 1€ 07% 341
Excavaiem.nixh mh [ L] 10123 b 60601130 13543 2} 262 A0
Fult and bacful i 314 1% G5.AXIM) (331 1 Fib555
Mass comretz (Comwee Sand
Trere conemie ny 210 &1 18 11247400 t5218? AN M
Eriemal conerere and sruelursl cony inid mld 199 %0 4201 JALESS 2160 1666 37 0 G353
Re aiforcement 1 33 &Rb 35 YA W 1781563 15 471511
Formuodo usueanand & ansicam m2 10470 1087 44479190 %381 9L
Fornwerk for point potion m3 13130 1097 162 5¢9.10 293 51 22133
Formowork for strechural ponic a m} S0 1942 hEORLT) ] X3 1 il 438
Waleritnp Irna pipe a0 fow price m G50 ny 71890 605 1) TE4s
Cretbradze, 50mwite and 17 5Sm berg ot 3 18H006 L8 N0 70 005 00 LU 00
Cre st asphiall pasement w S8 s MW 11163 H2 610
Drilieg 2 groatir 2
Corsdedation gt m 190 E4EY BEE5 23] 1) 2001Ch 15932313
Curan gaout m 11,630 105 3% [ AT RIE R )] 217534 28711534
Measuring sppanrus LT LS. 344570 59 B£0401}
Qurry site
Crearywe ke 0 43500 2 80 E01D(0 El ke
Spot querturdem m3 15000 263 41350 00 52.50 731500
Cabers (15%) LS. ETI5. 453455 AL S01651
Sabiaast WS RS 91312 61
5 Sz B
Soz clearawe m2 LAX0 ans G5 O G (L2351
Edcavatond immon mi 6.4 3% LGS 15 00 SIS 1837342
Evcaratwon westhered sk ml 1212 114 32 16180 1205 1L
E ruas ol R i mi 192} 1% BS54 20 14213 11 60,430
Fob 2t b RS m} 15400 L 54,045 20 a2 910020
Concrete w afl msell-ng hasin rd K100 59.04 555G 36040 201343 51801
Comite willing baiin bine w} 13500 5152 1ER 61T R 1.763.90 M &10210)
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Table 9.2.2 Cash Flow of Ecanomic Evaluation

(LIS31.000)
Foonamic ost Feenomic benefit
Yeur Low Grand Fails . Mutonga Scheme Low Grand Falls Schere Mutonza scheme Cach
in Year Const D Mard Const OMand Totat Power Frergy O M cost Poser  knorgy OMceost  Totstof palanc
croer rection  replae-  matioa  replace- value salue vahe value benciit anee
oSt et Cost cost mient cost
1 000 25011 2,611 [i] -2.6110
2 2001 9677 9,617 o 9,677
K} 00 6302 6,102 Q 8302
4 2001 51.554 51,554 O 50,554
5 2004 45,789 41,759 0 -41,7%9
[ 2005 55873 55.873 0 0 -55.878
7 2006 81,639 210 8244 11533 37,533 40916
g 20071 B0OL 810 §0221 62555 62555 -8 26
9 2008 10.193 906 42.524 S3A28 215022 25,204 1730 51,456 24N
10 2002 1ALl 19590 25,501 0 0408 2459 0 52867 1,356
El 2010 1811 42,895 14,706 4] 80,408 2459 16246 69,113 14,406
12 20 1.511 493020 o ¢ 50,408 2,439 21016 79.94) 29.002
i3 2012 15811 8176 418 10.466 0 $0.408 2459 108¥ 11850 §37 16109 5564
i4 2013 15N es6  2.768 Q 50,408 1489 G 23759 L0634 1760 13923
15 2084 1.811 956 2768 0 50,403 2,439 0 23759 1,064 71631 74923
16 015 LAt 936 2,768 0 50,4038 2,459 ] 23,159 1.064 116 71923
37 2016 1R1 956 2,768 0 50403 2,459 0 233752 1,064 77691 Han
18 2007 1811 956 2168 0 S0,408 2,459 0 10152 106 763 74913
19 2018 1811 G386 2,768 0 50408 2489 0 23753 1064 77691 74921
20 2019 E11 956 2168 0 50408 2459 0 23159 1061 T1E90 74923
21 2020 1311 956  2.763 0 50,403 2459 0 23759 1064 1691 74923
22 01 1,841 936 2768 0 50,408 2459 a0 2375 1664 77,691 74023
23 2022 1.811 955  2.768 4] S0408 2,459 0 23,759 1.064 77.691 73923
24 2023 1.811 936 2,163 [H 50408 2459 0 21,739 1064 77691 14923
25 2024 1.511 935 2,768 0 50408 2439 Qo 21159 1064 12.6% 74923
2 2015 1.811 956 2768 0 50,408 2,459 0 203 1,064 720691 74923
27 206 181 G356 2,168 0 50,408 2,457 0 237w 1,064 72691 74923
2R 027 LB gi6 2,763 L] 50,408 2459 0 23759 1,064 7769 7492}
» 2023 1,811 936 2768 0 50408 2.45% Q9 23,7159 1664 77691 749
W 209 1.8t 936 2768 o 50,403 2.459 0 23759 1064 17691 74923
L1 2030 1811 936 2768 0 $0.403 2,459 0 23759 1061 71690 14923
£ 203 181 986  2.269  1LGED 50,403 2,459 0 23739 N6 111,470 §08,703
n 2032 LEES 556 2,768 56200 50208 2459 0 23759 1064 133850 131222
34 2023 1.811 956 268 2252 50,408 2,459 0 23,759 1064 100,210 97,413
35 2034 1.811 035 2768 0 50,408 2459 0 23,759 1064 7269 71923
36 2038 [#3] 956 2,768 0 50408 2459 14621 23.759 1064 92312 69,541
37 2036 1511 956 2.76% 1} £0,403 2439 2436% 23,759 1,063 102059 93,291
32 2037 1.811 956 2763 [ S0403 2439 9,741 237159 1065 87438 §1.670
k3 2038 44293 936 35.249 0 50408 2.4 0o 23159 1064 7269 32440
& 20 1,911 936 2768 1] $0.408 2439 0 237 1.083 371691 74923
H| 2040 1811 936 2768 ¢ 50.403 2459 0 23759 1.064  77.691 74923
2 Pt LS G366 2.76% 0 0402 2439 o 23739 1061 77,671 74923
43 2042 1813 3,007 32819 0 50,308 2,439 O 23,759 1664 71691 44572
44 2043 185 236 2768 0 50,908 2459 0 23759 1.064 72691 74923
a5 W0 1811 956 2768 0 50403 2459 0 23759 1064 77651 74913
46 045 1.811 956 2,168 0 S0408 2459 0 23759 1064 77693 714923
7 2046 1,811 956 2,763 0 <0408 2457 0 23759 1061 7691 74923
A8 2047 1.811 955 27638 0 50408 2,459 0 23759 106t 7063 74823
43 2043 1811 956 2.768 [4] 50,408 2459 0 23,159 1068 711691 74923
50 2049 1841 G956 2,768 0 50,408 2,459 o 23,759 1064 11691 74923
51 2050 1.811 G56 2,763 0 S040% 2459 0 23,789 1064 71691 15923
52 2051 1811 936 2.768 0 S0405 24%9 0 23757 1064 171,69 14923
53 2052 185 956 2,263 0 §0.405 2459 0 23759 1064 75691 14923
54 2053 1851 956 2768 0 50,408 2459 0 2375% 1.063 17631 74,923
55 2054 1Ll 856 2758 0 50,408 2,459 0 23759 1064 77.691 7192
8§ 2035 15811 956 2768 ] 50408 2439 0 237159 1064 7159 74923
57 2056 1.511 956 2168 ALTRD $0,408 2,439 0 23759 1,064 111470 1037303
5% 2051 1.926 956 2882 56300 50403 2459 0 23159 1064 133990 131108
Yoral 139.A50 132265 164035 7AS63 709521 327.789 2193196 121723 102559 1.081.035  48.431 4.177.068 1.461.547
1n the condition of discount rate 2t 12 %
Fresent value, 229,837 236,150 5573
Intermal rate of retum (EIRR). 493%
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Table 9.2.3 Cash Flow of Economlc Evaluation
in the Case of Artificial Flood Relesse

{UISS) GO0y
Taanomie cost Feonamig teaefn
Yeur Fow Grered F2'ls §. Mutonga Seheme Low Grand Falls Scherae LGE + Mutonga Cash
in  Yer Const OMiend Const GMand Tetal  Power  Frergy OMeost  Poser Erergy  OMeoost Toulof balsnce
order ruclion Feplace-  ructicn réplace- value vahue va'ue valur benefit
CCSL Tidat COEL COSL ORI L0
2000 2610 2.641 0 -2.611
200 94671 &.677 0 9,617
3 W2 630 6.302 0 6,302
4 2003 51,554 51,554 Q51554
502001 41789 11.739 o 41,789
& 2005 55873 55878 0 O 55818
7 X}h 8163 510 £2.449 21,638 21633 60811
8 2007 BOOLE 8i0 80821 36,063 36063 M58
g 2003 10098 963 47.30% 58470 13,425 18,503 700 13937 2454
1D 2009 1226 1932 23858 0 32606  1A4LS 0 024 15166
I 2010 196 472 49,647 0 37606 LAIS 16552 55,586 5939
12 2l 1926 545381 56,502 0 32606 1418 22604 65621 1020
13 2012 1926 112 509 10457 0 3606 1,413 1104 11,505 540 62510 52354
15 2013 1926 EMT 290 0 37606 1418 0 23810 i.051 63914  €0971
15 2011 1.926 1017 2943 0 31606 rAlB 0 231810 1,031 63,914 €0971
16 2015 1,926 1.0t7 2343 1] 37,606 L 4LB [{] 21810 1.031 63,914 60,971
17 2016 1915 1017 1948} 0 3606 L4S 0 23.810 1.081 43914 €097
18 217 1.9} 101y 2943 0 3606 L4138 0 21810 1.081 61914 €097l
19 2018 1926 1017 2943 0 3 1418 0 23810 1,081 63914 60971
20 W2 1,926 1,017 294 0 3606 1418 0 23810 1,081 63914 0971
o020 1.526 1017 2943 0 3606 L8 0 23810 1,081 63,914 €057
I 1926 1017 2943 0 3606 148 0 21850 1,081 63914 &8N
23 2022 1.926 1017 2943 0 X606 1418 0 23,310 1.081 63914 &0
B (e A 1.92¢ 1017 2,943 0 37606 1,448 0 23,810 1,081 639t4  SO9H
25 24 1.926 1017 2943 1] 37.606 1.418 [i] 23510 1,081 63924 50.971
%0 1.926 1017 2,941 0 37.606 1418 0 23810 1,051 61614 60,924
21 2026 1,926 1017 2913 ] 37,605 1,413 0 215810 1,081 63914 60,971
5 20 1926 1017 2943 0 37605 L8 0 21810 1,081 63914 609M
¥ W3 1.926 L017 294} 0 32.606 1.438 0 23810 1,081 63,914 971
i 0k 1.926 1.017 2913 0 37.606 1.418 L] 23810 105} 63514 60,971
Wi 1.926 1017 2943 0 37.606 141§ k] 23810 1.051 63914 60971
20N 1924 1017 26843 19474 37606 BAIS o 2380 1,051 %1385 80,445
A 2032 1.926 1017 2943 32456 37606 1118 0 23810 1081 96,311 934N
33 113 1.926 1017 2933 12983 32606 1418 0 23810 1.081 16897 73.95)
3 03 1926 1,017 2913 0 32606 tAIB 0 23810 1051 63914 60971
36 s 1926 1.017 2943 ¢ 37606 L1418 14512 21810 1,081 ®822 75883
3t 36 1926 1017 2943 0 30806 L4138 24843 21810 1.0%1 88,757 85314
®IT 1.92% 1017 2943 0 3606 L13 9937 20810 1,031 73852 70508
39 as 12028 1017 50145 c 37606 1.418 0 23810 1031 63914 13,759
0 20 1925 1017 2933 0 36 1418 0 23,510 1.051 63914 €087
1N 040 1.926 1017 2943 0 31606 1418 0 23810 1.0514 63914 €097
12 2041 1,926 7 2941 G 3606 1A4l8 (] 23510 1,081 63914 60971
3 o 1926 3406 36333 0 31606 1418 0 21510 1,081 63914 21582
14 013 1926 017 250 0 31606 148 0 23550 1.08% 63914 €097
50 201 1926 1017 294 G 32606 1418 0 23,810 1.0%1 63,914 £09171
W 2045 1.926 1017 2943 O 3608 1418 0 23,810 1.081 63914 60,971
11 W6 1.976 1017 2943 0 314806 1418 a 23810 1,084 63914 60971
ERI LY 1.926 1017 2943 0 31606 1,48 ) 23810 1,084 63914 6091
3 048 1.926 107 2943 0 &S L8 0 23810 1,081 61911 6091
50 209 1.926 1017 2943 0 37606 418 O 21810 1,081 61914 609N
51 S0 1926 1017 294 O 37606 148 o 23,310 1.084 63914  605T
52 2051 1.926 1617 2941 0 37606  1.418 d 23810 LORE 61914 609N
53 A2 1926 1617 294} G 376056 L8 0 23510 1031 51914 8097
54 2053 1926 1017 2943 0 374600 1AL 0 23810 1,081 63914 60,971
55 054 1926 1.7 1943 0 376056 14i8 0 22810 1,031 63914 6091
56 W53 1926 1017 2943 0 27606 LIS 0 22810 1031 63914 6097
51 W56 1.526 1,017 294 19474 37606 1418 0 23,810 1G] 83353 R0.445
& 2057 1926 1.007 2943 32456 37606 1418 0 21.810 1.081 96.311 93417
T 130,659 142.843 180885 72673 712760 IRRSG6S 1561497 20476 104900 {1.08335% 19.1646  3.355.061 2.615.30])

Intte conditicn of discount rate at §2 5

Prescat valoe:

Promal rote of retum (EIRRY:

BC

20282 -15233
11.23%
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Table9.2.8  Expansion Plan Proposed by Planting-up Study

YEAR Hydro Geo-THRM LS Diesel MS Diescl Stop-Gap
() (\Y) (M) (M8 (M)
1995 2x32
1996
1997 1x11.5
1x43
1998
1599 | 1x72.5(Gi 3rd} 6x12.5
6x12.5
2000 Ix50
2001 2x32(01k 11)
2002 2x30Mirin) | 2x32(01k 11D)
2003
2004 3x50 -1x4i.5
-1x13
2005 1x50
2006 2x50
2007 2x50
2003 Ix O LF)
2009 1x50
2010 4x50
2011 2x50
2012 1x60{Muto) 1x50
2013 2x332 1x50
2014 6x50
2015 3x50
2016 4x50
2017 3x50
2018 4x50
2019 1x32 1:50




‘Table 9.2.9  Power Balance of 'lanting-up Study

] TBepiany T T foatndted[ T - Tnstalfed Caparity [ o —
; of N e Ty r-.;(-xrciu 150 15 VAT T 189 o 2000 zeer HOL R0l 2GS kg 2oD) E 2 B U TN ] B PR Y T B i) T T 31 T S ) T
Neration 4 Miy | e . _— e e
teislime Kigewn NLG LA K Rt 50 5.9 5.0 ¥5.0 25.0 25.0 3 - - - T
Faisting Kigesu ML7 itk 25,0 5.0 5.0 5.0 5.0 5.0 25.0 25.0 230 25.¢
Existimg Kipen (1 THitR LIRG 3.9 30.9 30.9 0.0 3.9 30.9 3.9 k] 39 3.9 g 0.9 0.9 3, ¢ 1.9
bvistime MMM (1 1HHR 0. ¢ 10.0 {0.0 16.0 t0.0 10.0 10.0 10.¢ 10.¢
Comuitted S10AG BR41.G TR 4.5 .5 1.5 1.5 185 1.5 1.5 i3
Coriteed St 3%13 0 k&M 43.0 1o 130 430 11.0 13.0 .0 13.0
Congittrd Ko | FHERY 5.0 no 5.0 5.0 75.0 5.0 5.0 5.0 5.0 3.0 75.0 5.0 5.0 154 5.0 )
Comeitted Eipwun [§ ThH 5.0 5.0 5.0 9.0 0.0 5.0 9.0 PEN A 75.0 5.0 5.0 2.0 5.0 9.0 PR 5.0
Committed 15 DITSHL 10 [THY R G 0.0 R W0 50.0 50,0 50.0 W 0.0 0.0 0.0 0.0 50,7 0.6 0.0 5.0 0.0 5.0 5.0 50,0 50.0
Fristim: DIRYRIA CH- T R i5.0 15.0 150 15.0 5.0 5.0 15.0 1.0 0.0 ih.0 -0 5.0 15%.0 1590 15.0 5.0
Comnitdced CURARTY 16 50 JIERY [ 1.1 Ghd 611 6l 61.1 ¢ 6i.1 Gl 61.4 6k 1 61.4 (1N 6.1 61.4 6.4 61.4 1 [
Conmibbod GHEAREY LT [ALR IS [ [0 Gl 3] 611 i 1 LA (AN} Gl.4 6h4 Gl.4 GhA 6l 4 6it 61.4 1 61.4
Faintivg SR (YRR MyirR 3 W3 2R3 8.3 R.3 K] 2.3 TR
Fuisting WASTNGY MR .6 4.0 10.0 1.0 .0 0.0 1m0 10,1 10.0 .o 1.0 .0 1.0 1.0 W.o 1.0 0.0 10.0 1.0 9.0 1.0 40,0 10,0 10.0 0.0 (LG
farsting KREVRD 1Bk 5.6 1.0 £1.0 81.0 gD 5Le FLO 811 L0 SO KD KD #1.0 810 8.0 810 2LO g0 ELD f1.0 210 8.0 81.0 £1.0 810 &1.0
Frislimg GIESKU Bk S0 M50 110 1150 IS0 1656 1150 ptse 1he IR0 BB B0 11000 11500 HIS.00 1150 5.0 M5S0 1150 1450 1450 1450 145.0  MS.0 0 M5S0 115.0
Cremitted fita 2t ik (ER 7RG F25 0 TAN 0 PAL ¥hn P55 A6 TAS i2% 0 IMS 925 YA GRS f35 §25 25§57 5 52§
Frichitg EINDARDMY 10k (IR 1o 1.0 15.0 "o 1,0 1o 1.0 ino 1.0 ne 1.0 "o 11.0 140 1.0 1.o 1.0 1.9 1o 0 it.0 4.0 {1.0
Fristine BUAPIKE I Lol L0 10 [0 e 10 f0 e B0 A 1198 1100 (i 100 100 1w oo 106 BIng 1100 1500 1100 1400 1100 1106 1100
Propascd Mol (WES 6ot 0.6 €06 630 600  60.0 O 6.0 O
Proqoced Los 6 F L e He.0 1100 112.0 14.0 1130 142.0 140.0 100 110.0 1120 1.0 1900
Fusicting JLRRIL PR we ol wen e A0 10 1660 1060 (G0 100G G0 1060 L1060 1050 16600 1050 1IN0 1.0 160 IM0 1.0 1060 060 1.0 106.0 1060 106.0
Comnatkod MIRIU HITEY G0 4 GrRe M0 Wo 0 600 0.0 6.0 (D .0 £2.0 .0 60 €00 G000 6.0 D0 W0 60.0
Fristine Imprt Inisht 301 3.0 .0 Mmoo Mo 3.0 .0 .6 .0 ne o 330 30.0 .0 .0 0.0 n.n .9 30.0 30 3.0 0.0 o 0.0 .o 300
1995 Ll HM 2432 CR)-TIHRM 61,1 Gl 6l Gl 1 614 vl t 61.1 [ I} Gl.1 1.1 a1t okt 61.14 ol 61.1 il el 61.4 611 6L 61t (BN Gh.4 Gl 6.4 61.4
3T CR 1R 2 CAN-E Ry Gl G4 €14 [N 6).4 6 6l.4 6t.4
013 CH 1M 2 ORI 611 6i.4
M1 G N IR TR Gb. 1 6.4
w1 B8 HESL o0 T+ a0, & 5.0 5.0 50.0 3.0 L0 550 0,0 0.8 0.0 9.0 500 £0.0 3.0 0.0 w0 50.0
201 U8 BLESHE 150 HIESS oo £0.0 w0 0.0 HRY 0.0 0.0 W.oe 5.0 500 .6 =00 50.0 50.0 0.0 we 50,0
008 18 PIESH 1 U RN 0.0 0.0 £0.0 500 w0 500 500 500 50.0 5.0 0.0 50.0 50.0 50.9 0.9 50.0
; ) 206 S DEFSH. 10 THERY 50.04 oo 0.0 9.0 L0 500 500 5.0 0.0 .G 500 0.0 £0.0 0.0 9.0
N g LS BIESIE 100 TN .0 .0 0.0 W0 S0 W00 500 .0 .0 5.0 5.¢ 500 g 50,0 5.0
2007 LS BIEAHL a0 1) AR T .0 0.0 5.0 0.0 0.0 5.0 0.0 50.¢ 5.0 o 0.0 50.0 5.0
Zinty S BLESHL 15D U kY 50,0 0.0 5.0 5.0 M0 5.0 500 %00 500 wWoe 20 0.0 500 50.0
Sl 1S DIYSHL W50 Hil b4 AT 500 50,0 50.0 50.0 50.0 £0.0 0.0 50.0 50.0 50.Q 50.0
2010 18 DIFSH B0 NHEN' IR 500 5.0 50.0 50.0 50.0 1.0 0.0 0.0 50,0 50.0
2000 185 BIFSH x50 T3 5k 50.0 50.0  50.0 5.0  50.0 50.0 500 0.0 500 500
0t 15 LIESEHE 10 HAR 504 40,0 50.0 50.0 5.0 0.0 50.0 .0 5.0 iR 50.0
27000 1S DIESH. 1490 TR 50,0 50,0 5.0 50.0 0.0 50.0 0.0 m.0 5.0 50.0 50.0
2L 1S DITSHL G0 TR 0.0 50.0 w00 0.0 50.0 w.0 53.0 501.0 5.0 50.0
2001 15 BIESEHL IS0 11K o, 0 0.0 0.0 90.0 50.0 50.0 0.0 %0.0 5.0 5.0
Mg 1S PLSHL 1o VIHN 50.0 50.0 .0 50 500 00 5.0 5.0 500
2013 1S PIESHL 1y 1R 5.6 0.0 50.0 0.0 50,0 50.0 50.0 50,0
W1 A4S BIFSH 10 THERY 50,0 .0 5.0 50.0 53.0 50,90 .0
NEY 1S PIFSHE G HE R 50.0 50.0 50.0 0.0 50.0 50.0 500
23 1S DESHL I THI M 50, O 5.0 0.0 50.0 50.0 5.0 50.0
21t ES PIESHL Tah Tilkhu 0.6 50.0 5.0 50.0 56.0 50.0 50,0
201 kS DIRSEE [xon T S 50.0 50.0 90,0 50.0 0.0 %0.0
2000 FS DIESHL W00 Wi .G 50.0 50.0 50.0 50.0 50.0 50.0
05 VS GIESH. 19 TN . 50.0 0.0 50.0 0.0 5.0
2085 15 DIFSHL %0 [1HaN] 0.6 500 5.0 50.0 0.0 50.0
2015 15 DERSHL 150 TR 0.0 0.0 .0 50.0 0.0 500
20 1S UIESEL 1k R 50.0 0.0 S0.0 0.0 5.0
G 15 PIEMHE 10 JHIN 50.0 .0 50.0 50.0 50.0
U TR R A LR A VL Tik kM 50.¢ 0.0 6.0 5.0 50.0
2006 1S DIRSHL 10 T8y 0.0 50. ¢ 0.0 5.0 5.0
Z017 IS DEESHL IS0 THERY 0.0 0.0 .0 50.0
2015 1S DIEsHL v LHEk 50,0 51.0 5.0 .0
200 1S BIFSEL Ihvo 136 50,0 8.0 5.0 50.0
M5 1S BIESEL 100 T4 50,0 50.0 50.0
2ol 1S BIESL DR TRy EUNY 9.0 500
2058 1S DPUSHL I FHEIAT 0.0 .0 %00
AME 1S PUSH WD 11k 0.0 9.0 50.0
K W9 IS DIESH WD THHRN 0.6 .0
torak fusealicd Capacits M) fiL6  SI0L6 %Ml Ser) NM.S 1196 12110 13300 1739 1335.6 133016 14316 1583.6  1221.6 17 h.6_ 1895.7  1995.7  2105.7  220FF 2367.0 25073 20073 ZEsl.h 363} 1195.9
Torecasted Feab Toad 38 6:0.0 M0 7620 BP0 RO SD SO 1013.0 (1090 130 15010 1300 L0 M0 15890 1{FR.0 10 1896.0 _ F0120 24320 22620 23050 2541.0 200 vas2.0
Fones Balwee 4351 1.6 1.6 12§ 930?586 2316 2W0 i1 BS. 152.6 130.% 51.0 0.6 2206 R0 Wlg An.7 A, A 2330 2NN b 3220 3. 3 31L.9
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Table 9.3.2 Paramcters for Financial Analysis

Value
Low Grand Mutonga Full operation
ftern Unit Falis {(After 2010
OM Cost
Total financial construction cost US$1,000 444,488 234,883 679,373
Cost for civil, metal & transmission line Us$5.000 259,675 122,100 A8L,775
OM cost for ¢ivil, metal & transmission tine Us$1.000 1,298 611 1,909
{0.5% of construction cost for civil, metal & transmission line)
OM cost for generating equipment US5$1,000 737 453 1,201
{5.5 USY'KW for Low Grand Falls & 8.0 US$kW for Mutonga)
OM cost US$1,000 2035 1.075 LR eI
Subtransmission and Disteibution Cost
Assumed subtransmission and disidbution cost in 1997 US%KWh 0.0175 0.0175
(70% of construction cost for transmission Hne/kWh'year) ’
Assumed subtransmission and distribution cost in 2008 US$ KWh 0.03 003
Annual subtransmission and distribution cost in 2008 US%1,000 18,018 8,492 26,510
Electricety Tanfl
Average electricity tariff in 1999 Ksh/KWh 6720 6.120 6720
esimated electricity tariff in 2008 Ksh/KWh 10.420 10.420 10.420
Estimation of Annual Resenuoe )
Annual generated energy GWh 715 337 1,052
Transmission and distribuiion Toss ki 16.00% 16.00% 16.007%
Enerpy received at customers GWh 600.60 283.08 83368
Annual revenue in Ksh, Ksh.miltion 6,258 2,950 9,208
Exchange rate as of June 1937 KshsUSs 540 540 540
Annual revenue in USS in 2008 US$1,000 115,894 54624 §70.518




e

L]
7

%

Table 9.3.3  Cash Flow of Financial Fvaluation
LUS$1.000)
o Fmaneiddeest Subtransmission
Vearin . Load Grand Falls Schame Mutonps Scheme and Cash
order CosL. OMR Cost OMR Bistobuticn Totat Benehit balance
cost cost Cost
i 200} 1052 3,082 ] -3082
2 00 11.654 11,654 ¢ -51.654
3 2002 7,142 1,142 0 L108
4 2003 64,593 61,593 0 61593
5 2004 53,405 53,405 0 -53.105
6 2003 22,842 2281 0 +72,842
7 2006 108,552 1,078 109630 0 103,630
8 2007 108,509 1,099 109,608 a 109608
2 2003 14,108 1,018 58,826 9009 82961 51,947 -25,014
10 2063 2,015 27,183 13,018 47,836 115,854 68,058
1 2010 2,015 61,735 13,018 81,738 115,894 34,106
12 2011 2033 2.2 18,018 92174 115,894 23720
13 w2 2035 12.243 538 22,261 32.030 143,206 106,126
4 2013 2035 1,075 26,510 29,620 170,518 140,898
15 HE] 2,035 1,075 26,510 29,620 170,518 140,898
16 2018 2,035 1,075 26,510 29620 170,518 140,898
17 2016 2,035 1,075 26,510 29,620 170,518 140,898
18 2087 2,035 1075 26,510 29620 170,518 110,898
12 2018 2,033 1075 26510 29620 170,518 140,598
20 2019 2,035 1075 26,510 29820 170,518 140,828
21 2020 2,035 1,075 26,510 29620 170,518 140,893
22 2021 2,035 1075 26,510 22,620 170,518 140,863
23 2022 2035 1075 26,510 29620 170,518 140,898
24 2023 2,035 1,075 25,510 29620 170,518 140,898
23 2024 2935 1075 26,510 29620 176,518 140,898
26 2025 2035 1,675 26,510 29,620 170 518 140,898
21 2026 2035 1.075 26,510 29630 170,518 140898
28 027 2035 1.075 26,510 29,6290 170,518 140,898
29 2028 2035 1075 26,510 2961} 170,548 140,898
30 2029 2015 1,075 26510 29620 170,518 140,593
31 2030 2,015 1,075 26,510 23,620 170518 140,838
32 2031 2035 1073 25,510 29620 170,518 140,898
i3 132 2035 1,075 26,510 29,620 70,518 130,868
M 2033 2035 1075 26,510 29620 170,518 140,898
38 2014 2035 1075 26,510 29,620 170,518 140,898
36 2035 2035 1,675 26,510 29620 170,518 140,858
17 2036 2035 1075 26,510 29,620 170,518 140 858
13 2037 2.015 1,075 26.510 29,620 170,518 140,898
39 2038 49,767 1.075 26,510 71352 170,518 93,166
40 2035 2,035 1,075 26,510 29,600 170,518 140,898
41 2040 2.0}5 1075 26,510 29620 170,518 140,898
32 2041 2,035 1,075 26510 1620 170,518 110,898
43 2042 2035 34,840 25510 63,185 170,518 107,134
4+ 2043 2,035 1,075 26,510 29,620 170,518 140,898
45 2044 2035 1075 26,510 23,620 170,513 140,898
16 2045 2,015 1075 26,510 19,620 170,518 140,848
17 216 2,035 1,075 26,510 29,620 170,518 140,858
48 2047 2,035 1,075 26,510 29,620 170,518 140898
19 2048 2035 1,075 26510 29,620 170,518 140,898
50 2049 2,035 1075 26,510 29620 170,518 140,898
51 2050 2015 1,075 26510 29 620 170518 140,898
52 2051 2,035 1,078 26,510 23620 170,518 140,893
53 2052 2035 1.075 26510 29620 170,518 140,898
54 053 2,035 1,075 26,510 29620 170,518 140,398
35 2054 2,035 1.075 26,510 219,620 170,518 140,898
36 2055 2035 1075 26,510 19,620 170,518 140898
57 2056 2,035 1075 26,510 29.620 170,518 140,598
53 20357 2,035 1075 26,510 29,620 170,518 140,898
Total 444,487 148,465 234 835 82673 1278297 258,792 8222145 6033353
Ia 1he condition of discount rate at 12 %6
Fariif applicd : KShs 10424 Wh as of 2008 resulied frem 1999 wsilY provided by KBC applying an
annual price escalation of 5%o.
Coot - [ncluded the price esealation of 2% per annum since 1997,
{nteral rate of cerurn (FIRR). 1510%
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District
) Nreirobi

Kiambu

Kirinyaga
230 Murarpge
240 Nyandzius
250 Nyeid
10 Kith
I Kwale
330 lamo
340 Moatasa
350 Teita Taveia
180 Tana River
410 Faba
120 [Isiolo
430 Kitui
440 Muachahos
450  Maucsabit
460 Meoew
510 Gorisza
520 Mandena
530 Wajpr

640
0
120
730
740
50
760
0
£10
820
230
240
450
860
210
P20
930

Pristrizt
it
Kisumu
Siaya

South Nysnza
Kajindo
Kericha
Fathipia
Nakuru
Narck
Trans Nzoia
Uasin Gishu
Bearingo
Flg. Moraku et
Nandi
Sambory
Tukana
West Pokot
Bungoma
Busia
Kakaracga
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Worked out Based on Mean Daily Discharges

m

Observed and Estimated by Summing up Those

AEPUBLIC OF KXNFYA

JAPAN INTERNATIONAL COOPERATION AGENCY Comparison of Flow Duration Curves at SGS 4F13,|Fig. No.
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Simulation Model for Project Catchment, A3+ NO-

Used for Storage Function Model 3.2.8

F-17




Dischurge (m¥sec)

Discharge (m¥sec)

R

.

12000

3000

]
o

16000

RLEY

10,000 year probable Discharge
200-year probable Discharge
=== 80-year probable Discharge
~—=--— S5-year probable Discharge

__________ R T
( l Q10,600-year = 10.500 (m¥sec}

Tl B

10000 1 - Lepend

l

Q5-year = 1,600 (mYsec)

Q50-year = 2,400 (m¥/sec) _

-

ON

-
1 ALY
- — g T

30
Duration in days

.

Hydrographs of Probable Floods at Mutonga Dam Site

i |
Q10,000-year = 12,800 (m¥sec)

Legend

10,000-year probable Discharge
~7=7 7 200-year probable Discharge
—= === 50-year probable Discharge

~— == — S-year probable Discharge

Q200-year = 4,500 (mYsec)

Q50-year = 2 800 {m¥sec)

QS-‘)eJr = 1,500 (m¥'sec)

0 10 20 30 40 50 &0
Duration in days .
Hydrographs of Probable Floods at Grand Falls Site
JAPAN INTERNATIONAL COOPERATION AGENCY |Estimated Flood Hydragraphs at Mutonga Fig. no.
REFLBLIC OF KENYA and Grand Falls Dam Site 3.2.9
MUIONGA/GRAND FALLS BYDROPOWER PROJECT |, the without upstream Reseryoirs Condition)] = *

F-18



Q00 [~ o T e

8000 [ e R T

Q19.000-year = 8,900 (m¥sec)

lepend

g

7000 1 e 10,000-year probable Discharge|”

-~ == — S.year probable Discharge '

200-year probable Discharge
50-year probable Discharge

|

Discharge (mYses)

S Q200-ycar = 2,600 {m*/sec)- -—

e QS0year = 1,600 mYsec).

|
Q35-year = 1,020 (m¥sec)

DPurition indays .

Hydrographs of Probable Floods at Mutonga Dam Site

12000

[ I
Q10.000-year = 10,500 (m¥sec)

10000 Legend |

oy
I

8OO0 |-

— = — 30-year probable Discharge -
—=--— 5.year probable Discharge

10,000-year probable Discharge
- 200-year probable Discharge

Discharge (m¥/se¢)

-_EQEOO—)'ear = 3,100 (m¥isec)

Q50-year = 2000 {m¥/sec). -

4000 | 1
Q5-year = 1,300 (m¥sec)
2000 /\,7\_7‘1
P ey P ::_‘.'__--:_: e '.:'_-I_\ Ploamaane
Pl —:-;'f./ ------- --*.".':" -
.______-‘=4¢ﬁ= -----
0y 10 20 30 0 50 &0

Duration in days .

Hydrographs of Probable Floods at Grand Falls

Site

JAPAN INTERNATIONAL COOPERATION AGENCY

REPUBLIC OF hENY A and Grand Falls Dam Site

MUTONGA/GRAND FALLS HYPROPOWER PROJECT

Estimated Flood Hydrogeaphs at Mulonga

{on the with upsiream Reservoirs Condition)

Fig. Ho.

F-19

3.2.10




Suipended 1.aod

YicH (1Adsy)
3000 - R R T —— 1
»
e
[ 3
L ]
be
Average/Adopicd Rating Curve
§$=1.0933x Q7 .24
ol |
h /.‘
- B [ ]
[ ]
]
® JICA Data
O MOWD Dau
100
10 100 1,600

BDisxcharge {m3/s)

JAPAN IRTERNATIONAL COOPERATION AGENC Suspcnded Load Dcnsily Curve rig « No.
REPUBLIC OF KENYA

MUTONGA/GRAND FALLS RYDROPOWER ProJect| o the Kiambere Dam downstream point 3.2.11

F-20

]



S’

Suspended Laod
Yield (tfday)
1,000,000 = =EERA
I WO Skl g o Il el ¢, S
100,000 |— — ] [ £ _5 =0T
110043 f. —I-
e ] _?ﬁ}/'*m_
A 3
——— Average Raing Curve . /
$=000735831 QA3 2468 |, /
B W
10,000 . :1 Adopicd Rating Cunve H
g 1A RS =0024 1 Q 28299 -
e
B o » _
!
1,00 pp 542 -
[ B 1Y 4 N1l
all
100 o el i e S 0 0
10 —
# JICA Dana — |
O MOWD Daa
Circled data are discarded.  []
' L LT
1 12 100 1,000
Discharge {m3/s)

JAPAN INTERMNATIONAL COOPERATION RAGENC

REPUBLIC OF KENYA
MUTONGA/GRAND FALLS HYDROPOWER PROJECT

Suspended Load Density Curve
a1 SGS 4EA7 of Mufonga River

Fig. No.

3.2.12

F-21




Suspended Laod

Yield (tMday)
1,000,000

10,000

1000

100

10

_ N B B I .
I - y
7
- =k —
———————— I 3 2
p -~ .-——/ f.
WA
ol
[8) l/. ” ‘a
Adopied Rating Curve :?f B i MSA s b e o
—— ) - : -
x *2.5606 ] B
. / IS
Yo 1@
,l
| p s L
{0 -— H
of — B
- Average Rating Curve

$=024714 x QA2.4813

= l\;)
® JICA Daa in
4 Circled data are discarded. [T
T TT11
1 i0 100
Dischacge {m1/s)

JAPAN INTERNATIONAL COQOPERATION AGENC

MUTONGA/GRAND FALLS HYDROPOWER PROJECT

REPUBLIC OF KENYA

Suspended Load Density Curve
at SGS 4F19 of Kathita River

Fig. Mo.

3.2.13

F-22



Suspended Laod

Yield {ifday)

1,000,000 T TIFLC . . P Sl Rt ey U S U &

- 1ile- R JEN NN S D A A e

100,000 — 7?(‘:::—4u_ 8

_ - ™ t . ]
- _{‘-J ’ -
I ] 1917
HERI ol Ya _P
. ; .
10,000 - pn i b i —— .
e
1.009 Average/Adopted Rating Cune |- — -1 18
T I _/_ S =0 0010578 x QA2.7938
Y
/T
10 —tr‘—‘ —] Tl
) - O P
i i
,l
@ JICA Data
QMOWDDxa
10 L1
10 100 1,000 10,000
Discharge (m3/s)

JAPAN W“RN::;,:::;Z::EMNON AGENC Susp-:ndCd Load Dcnsi[y Curve Fig. No.
J f “atls ;
MUTONGA/GRAND PALLS HYDROPOWER PROJECT at SGS 4F13 of Grand Falls 3.2.14

F-23




Mutonga Kathira
River River
— _
BlR[ala =lalalg
o ol 10 el bl s
w ] wlEal b
Kiam. ZIBBP z|z|z |5
I\ Tana River 4F13
p——— —* =
Ws 012 Totat of
Ws|0.00 upstream survey  Suiveyed
Wr|o0.12 Ws|3.08 Ws | 2.80
tamb Vi {009] Ws[0.59 | Ws|0.56
Kiambere Wi [3.67] Wi l3.36
Dam Vi | 2.62 Vi [2.9
Mutonga Kathita
River River
AR =gl
A En ~lo --3“
FlzlE (s 66%  [S[EI5is 92%
Teap Trap
I\ Tana River h I\
Cad - P~ > —
ws|0.12 Ws[1.97 Ws [0.80 Ws [ 191 W [0.17]
Wsl0.00 Wea|0.37 Wa (0.00 W |0.22 Wsa | 0.00
Wrjo12 Wrl2.34 W1 |80 Wr]2.13 Wr0.17
* [] 5
Kiambece V1 |0.69 Vr | 1.7 Mutonga Vr (0.57 Vi | 1.52 Low GF vri0.12
Dam Dam Pam
Mutonga Kathita
River River
pet I PN N
— O e[ Ll (=10 =)
skl 2[slsls 95
Trap
\ Tana River h
— o — >
Ws 012 Ws | 31.68 W [ 0.07
We|0.00 | Wi |0.59 We | 0.00
Wr 0.]2_ W1l3.67 Wi |0.07
: il Al
Kiamhere Y1100 V7 1282] gigh gF LY11005
Dam Dam
Legend :

WS : Weight of Suspended Load {10fonfyear)

W8 : Weight of Bed Eoad (10%on/year)

WT : Weight of Sediment Load (10Fton/year)
VT : Volume of Sediment Load (10fFmYyear)

JAPAN INTERNATIONAL COOPERATION AGENCY

REPLBLIC OF KENYA

MUTONGA/GRAND FALLS HYDROPOWER PROJECT

Estimate of Annual Sediment Transportation

Fig. No.

3.2.15

F-24

e



Erhlopte

Somaliis

. i,....—.-.f..,__,J-"t‘

Tartigry Sedimants

Citlacaous

{HDIAN OCEAN

[ 50 100 150 Mies

| — e anym——
[+] 50 100 150 200 Kilcmatres I

Source - Mines and Geological Deparlmeni(iparz)

JAPAN INTERNATIONAL COOPERATION AGEHCY Fig. No.
REPLBLIC OF KENYA Geology of Kenya
MUTONGCA/GRAND FALLS HYDROPOWER PROJECT 3.3.1

F-25



N
\
),
o
Mutonga
Dam S
' "
- £
t
"t
[}
-k
N
1%
LY
From ¥ Geology of the North Kitui Arca. LEGEND
Geological Sunvey of Kenya. [81: Basalt (Plcistocene?)
Reporl No33, 11125000, B : Granite (Archaean?)
* A Geological Reconnaissance of the t1s): Granitic gneiss Kenya
country between Embu and Meru, [24]: Semi-pelitic gneiss Basement
Geological Survey of Kenya Crystaline limestone | system
Report No.17, 1/125,000. 2 ga“;‘s"_'f:l‘zogsﬁﬁ) (Archacan)
-~ Geologic :
JAPAN INTERNATIONAL COOPERATION AGENCY Fig. No.
REFUBLICOF KERVA Geology of the Reservoir Area 232

MUTONGA/GRAND FALLS HYDROFPOWER PROJECT

1:-26

s

TR,

i



I
e
.

e M

/

il P -
e
- .
-

-

-
.~‘
"'- .
-
S A

L

A S
" Kietera, .

’ .- -
/- forest,
[ : .
1 e :
. i .
¢ R
1
- Kee.
L
! ’
4
1 r
1 Fl
2 T
) ]
] I
[l :
£t N
:
(3 ¢ r
i J' -
R .7
N .
Py P
Fry -
o) .
“l; s
NS
LY
N

vz
(#] . iy
e Pt < »

Mulongs [/
Dam -

: ) - .
i, "I _.-\ B )
) ll S ’ T
{ J ’ o
1 4 1’ " T .
1 ’ . a L )
VS !l “Scate e
l,’ ¢ A Sk -]
r [ I L L d . .
£ . T
’
/ R -
e . =
leene ¥ Geology of the Nonth Kiwi Area LEGEND
Guological Survey of Kenya [8]: Basalt (Pleistocene?)
Report No33, 11125000, [G1: Granite (Archacan?)
* A Geological Reconnatasance of the [Za]: Granitic gneiss Kewsa
- i gl e }]
countty between baubu and AMem {7a]: S“t nu-mhu; gouiss Basemert
Gurologreal Suvev of Kenya EZ_] Crystaline limestone | sys0em
I{('po:rl:\‘o 17 I-‘1-7i000 ) FTz}: Cale-silicate gneiss tAarchicant
AILE IS 20 . N .
- Geological houndary
JAPAN INTERNATIONAL COOPERATION AGENCY Fig . Ho.
REFEBLICOTREMYA Geology of the Reservoir Arca 119
HUTONGA/GRAND FALLS HYDROPOWER PROJECT o
1526






.3.3

Investigalion Location and Geological [F19. No.

Map for Mutonga Project
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