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[dentifications of ccosystem funciions and natural resource uses will be canried out
for 13.0 months between the 4th month (o 161th month.

Investigation of impacis of socio-cconomic activities including investigation of
guarantee river flow will be executed for 10.5 months between the 9th month to
19th month.

[dentitication of development oppottunity and constrains will be canied out for 2
months trom |4th month to ! 3th month.

[dentification of management issues will be carried out for 2 months from 14th
month to | 5th month.

Development of management policy will be carried out for 3.5 months from 20th
month to 23th month.

Techwology transfer witl be dene for 2 months from the 23th month to 24 month.

Through a whole period of the study, the training will be camied out o obtain the required
long-term stuehics and to continue working on the above and related monitoring topics.
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Table 2.1.1 Consumer Price Index by Table2.1,2 Forcign Exchange

Income Class and Inflation Rate Rate (Middie Rate)
Lower Middle  High !
Year iccome income incame mﬂ'fl",j Year USSt Yenl00

dass  dus class
Base January-June 1975=1)

972 1046 708 139 1972 2143 2368
1923 §22 795 8.1 218 1973 6900 24564
1974 914 913 933 1701 1974 7143 2w
1975 t08.2 1051 1093 1906 1975 8250 2700
1976 1180 1149 1717 1044 1976 310 2310
1977 1428 1304 1340 1408 1977 7947 1310
1978 (623 1110 451 1547 1978 7404 3825
1979 1721 1557 1638 7.4 1979 7328 3046
1980 2003 1733 1850 1340 1980 1568 3.137
1981 23190 2183 1850 1212 1981 J0.286 4685
1982 2708 2559 2590 2154 1982 12.725 5.440
198) 979 2317 2857 12.30 1983 13,796 5958
1984 3304 3126 3070 G938 1934 15.781 6306
1685 1646 3484 3333 2ét 1935 16384 8.120
1986 3179.2 3686 3466 4711 19856 16042 10,030
1987 1005 4055 3624 311 1987 16515 13.3%4
1988 405 4527 4287 1234 1988 1£.599 14300
1989 4831 505.8 4750 13,456 1989 21.601 15.032
Base February-March 1986=100
1990 15.68 1990 23084 17.360
March 151.2 1705 1662 - March 21977 14697
June 15%.0 1763 1716 - June 23130 15108
September 1650 1827 {788 - Septenber 23334 16915
December 1750 1960 1929 - Decemter 24084 17.860
1991 190.2 2117 2087 19862 1991 28074 22352
March 183.7 2029 1995 - Mazch 26,596 19.061
June 1898 2119 21K} - June 28.655 20.795
September 1928 2248 2150 - September 28664 21.528
December 2002 248 2215 - December 28074 22.352
1992 2464 2566 2428 11.5C 1992 36.216 29.066
March 2242 2508 2340 - March 10028 22818
June 2651 2599 2443 - June 32308 25696
Seplember  267.0 2663 2508 - September 33,536 28.130
December 2751 2163 2629 - December 36216 29.066
1993 359.2 3743 321 4600 1993 68.163 60911
March Jos? 3183 3099 S5RAD March 15,528 39060
June 3633 3301 33501 10108 lune 65.112 61173
September 4059 4231 4319 55.40 September 66562 63.713
December 4186 4520 4463 1601 December 63.163 60914
1994 4615 4788 4858 1954
March 4732 4764 4816 5391 March 64358 63030
June 4700 4813 4935 098 June 55939 56479
September  457.3  479.1 4960  -3.23 September 48.007  48.750
December - . - - December
1995 467.1 4980 5045 1.6 1995 - -
1996 5083 5466 549.4 20 996 - -
January 4820 s52243 5225 - January 56.700 $3.700
March 4914 8348 5401 - March 53,400 $5.200
lune 510,7 5499 5507 - June 58,000 45100
September 5240 5559 5564 - September 56400 51.400
December 5285  566.1 5766 - December  55.200 48400
1997 - - - - 1997 - -
January - . - - January 54.700 46.500
March - - - - March 54900 44800
June - - - - June £4.200 47.500
July - - - - July 57.400 49.800
Sources: Sources:
Quarterly Economic Review, Yol.XXVINo I, Quarterly Economic Review, Vol.
Sanuary-March 1994, Central Dank of Kenya. XXV1 No i), Januvary-March
Unofficial Report on Consumer Price Index for 1994, Ceatral Bark of Kenya.
1993 and 1994, Central Bureau of Statistics. Lzading Economic Iadicators, Sep-
Leading Economic bndicators, September 1994, tember 1994, Central Burcau
Central Bureau of Stalistics, of Statistics.
National Development Pian for the Period 1994 Monthly Economic Review, Central
- 1996, Republic of Kenya. Bank of Kenya, August 1997,
Economic Survey 1997, Central Bureau of
Seatistics.

Note: -Lack of data.



Table 2.2.1 Population Projection Rate 2010 - 2020

(*o)
Province/ 2010 - 2015 20185 - 2020
District Total Urban Rural Total Urban  Rural
Naitrobi 457% 4.57% - 4.56% 4.56% -
Nairobi 457% 4.57% - 4.56% 4.56% -
Central 234% 637% 1.65% 2.34% 6.20%  1.66%
Kiambu 247% 6.35% 1.69% 247% 6.16% 1.70%

Kirinyaga 2.15% 681% 1.76% 2.13% 6.58% L.74%
Murarga 193%  5.34%  1.52% 1.93% 5.19%%  1.54%
Nyandarua 253% 68%% 230% 246% 6.60%% 222%

Nyeri 270% 681%  L.26% 271% 664% 141%
Coast 276%  4.23%  1.92% 2.74%  417%  1L.HN%
Kilifi 290% 737% 207% 2.86% T.18%% 2.04%
Kwale 2.18% 7.66% 1.81% 215% 7134% 1.78%
Tamu 349%  6.73% 2.18% 346% 6.50% 2.18%
Mombasa 3.19%  3.1%% - 3i5%  3.15% -
Taita T. 220% 498% 1.63% 221% 4385% 1.65%
Tana R, 268% 727% L9% 266% 7.03% 1.88%
Eastem 270% T1.00% 1.96% 266% 6.76% 194%
Embu 241% 7.05% 197% 231 67%% 193%
Isiolo 522% 1.87% 243% S.06% 7.52% 257%
Kitui 222% 7.60% 1.96% 217%  7.35%  1.92%

Machakos 2.77% 686% 1.90% 2.76%  6.65% 1.89%
Marsabit 3.38% 6.35% 1.80% 3.34%  6.06% 1.85%

Meru 2.66% 7.06%  2.04% 2.62%:  6.83% 2.00%
North Eastern 3.11%  637% 1.56% J18%  6.23% 1.606%
Garissa 391% 747% 1.60% 398%  1.26% 1.74%
Mandera 221%  4.53%% L33% 226% 4.59% 1.58%
Waiir 3.08% 6.10% 1.58% 3.13%  S594%  1.71%
Nyanza 204%%  5.85% 141% 207 5.72% 1.45%
Kisti 1.66% 5.80% 1.31% 1.69%  5.70% 1338
Kisumu 3.43% 5.98% 1.77% 347% 584% 1.BR%
Siaya 1.61% 5.22% 1.39% 1.63% 5.12% 1.40%
S. Nyanza 1.67% 5.67% 1.38% 1.68% 35496 146%
Rift Valley 351%  7.76% 240% 347% 157% 231
Baringo 2.62% 6.58% 2.03% 266% 6.46% 2.00%
E. Marakwet 2.31% 6.03% 2.16% 2.25% 585% 2.10%
Kajiado 4.10% 8496 3.06% 4.00% 821% 2.96%
Kericho 2.36% 650% 1.95% 233% 640% 192%
Laikipia 4.13% 7.60% 285% 406% 741% 2.79%
Nakuru 495% 821% 276% 4,929 17.98% 2.78%
Nandi 2495 740% 22i% 243%  729%  2.15%
Narok 397% 927% 3.54% 381% 8.92% 3.38%

Samburu 3836 7.25%  2.39% 3331%  712%  2.39%
Trans-Nzoia 3.46% 7.79% 2.2%% 3438 17.60%  2.26%
Turkana 2.16% 7.52% 1.66% 2.16% 743% 1.65%
Uasin Gishu  3.95% 733% 1.79% 4.02% 7.18% 191%
West Pokot  2.53% 7.13% 2.09% 249%  699% 2.05%

Weslem 25%% 127% 2.04% 255% 099% 2.00%
Bungoma 3.02%  7.80% 229% 305% 747% 2.23%
Busia 2.77% 870% 237% 269% 827 229%

Kakamega 223% 645% 1.31% 221% 623% 1.79%
Total of Kenya  2.80% 5.88%  1.03% __ 2.81% 5.07% 1.92%
Source: The Study on the National Water Master Plan,
Tt Sectoral Report (A) Socio-Economy, July 1952
15 Ministry of Water Development of the Republic of Kenya, JICA

a:-uiﬂ



Table 2.2.2 Population Projection in the Nation 1995 - 2020
(thousand persons)
Proviace! 1995 7000 7005 7010 015 2020
District “Total Urbar, Rufal  Tolal Urban Raral _Totsl Urban Rural _Toal Urban Rural Tcial Urban Rueal Toll Urban Runal
Rairobi T80 1,780 O 22603,060 0 285 2,785 U 385 3485 0 4333 333 0 5d16 546 0
Naiobi 17801780 __ 0 2602260 0 2785 2785 0 3465 3465 0 4333 4333 0 5416 SA6 0O
Central 3696 457 3030 4,178 691 JAB7 4678  £13 3,805 5,245 100 4150 5892 1497 3503 6616 2022 4889
Kiambu 1093 156 937 1249 242 1007 1405 302 1103 1SB3 376 1207 178 SU 1312 201 690 1827
Kirinyaga 464 30 431 519 45 414 SM 5B 516 633 74 559 704 10} 60 782 ML 665
Murangs 983 50 893 L0BS 120 959 LISS 156 1039 13IS 189 LI26 1447 245 1214 1592 318 13N
Npandara 450 19 431 518 32 4% SIS 39 536 6)3 48 S8 N? 61 655 g0 92 M2
Nyeri 06 162 544 804 293 S61 929 318 11 1085 412 &7 1239 §13 6 14% 790 768
Coast 7373 769 1,505 2631 985 1646 2993 1183 1810 3390 1400 1981 3885 L34 2179 4,416 2,126 2395
Kilifs 3103 670 897 159 3B 1035 209 816 1167 270 897 M6 385 99% 1,550 543 1,100
Kwale 1 22 439 523 43 430 576 53 OS2 632 65 567 M4 94 60 783 13 61
Lamu 73 19 St BT 28 5% 102 3% 66 120 46 74 M2 6 82 16 8 0
Mombasa 570 370 O 673 673 0 784 74 0 94 94 0 1057 1057 0 125 IBS 0
Tata¥. 239 37 202 265 49 216 297 & 27 I I3 P 30 9N 281 43 LE 05
TanaR. 5B {3 140 186 33 (1S3 209 41 168 235 51 84 26w 72 202 306 102 2
Fastern 3629 571 4058 5328 819 4443 6037 1135 3902 G413 1,416 5367 7782 2028 5915 8816 2812 6312
Embu M0 31 408 SO S 450 559 65 49% 619 B2 537 697 Lis 592 181 160 651
fsiclo 100 50 S0 129 79 50 167 106 61 20 13 74 27 199 83 Mg N5 95
Kitwi 784 27 757 384 46 BB 976 60 916 1070 77 93 LIS M 109 130 158 1204
Machakos 1,721 260 1468 1986 395 1591 2263 S0 1753 2577 652 1925 2955 909 2115 3185 1253 232
Masabit 168 57 11 19 79 17 230 99 131 200 123 M7 349 167 16l 36 25 176
Men LA16 135 1270 V632 229 14031841 295 1546 2067 1376 1691 2357 529 1870 2682 736 2,066
NorthTastem ~ 433 (18 306 513 196 318 597 292 355 697 300 397 B3 405 49 950 353 466
Garissa 14 47 97 195 9 9% 230 W8 N2 22 WS 121 330 208 137 400 295 150
Mandera 138 27 HI IS8 31 L7 473 M 129 16 54 12 219 68 I3 245 85 (66
Wajir 12 41 98 165 61 102 i94 %0 A4 29 101 18 267 136 138 311 181 is|
Ryanza 7061489 3375 9517 716 3801 5008 891 K107 5,577 L0 4467 6170 1475 492 6836 1948 3,148
Kisii 1279 30 1199 E40F 126 1275 1523 is 1,369 1662 189 L473 K805 251 1572 1962 3} 1679
Kisuna 817 301 SI6 978 438 S37 LIS6 531 609 LJSL 689 692 1635 921 755 1939 124 839
Siaya 726 36 650 788 S0 738 856 62 791 90 76 854 1008 S8 915 1002 126 98l
S.Nyanza 1242 72 1,10 1357 106 1251 1473 128 1345 1,609 156 1448 $742 206 1SS 1891 269 1662
Rifi valley  6,M5 1,053 5,200 76381755 5873 9007 2390 6617 10532 3139 7393 12513 4562 3321 1313 6570 9355
Bariogo 353 37 316 405 7 348 458 74 388 516 95 a4 587 Ol 466 668 179 51
EMardwe 268 8 26 301 t4 287 332 17 IS 363 20 343 407 27 382 455 36 4%
Kgjisdo 373 S8 315 461 98 363 554 138 Al6 652 183 469 797 275 545 oI 403 63
Nericho 1043 72 970 LIE? 118 1,069 1323 ISL L172 1467 190 1,277 1643 260 1406 1849 355 1546
Laikipia 289 65 229 358 105 253 434 143 291 Si3 138 330 634 271 380 7M. 358 436
Nakuo  L197 421 776 1,545 705 840 1970 98t 989 2461 1305 LIS9 3137 1936 1,328 3989 2842 151
Nandi 555 21 53 637 33 599 71 S0 661 781 64 720 886 91 83 999 130D 393
Narck 570 33 sS4 702 S8 6W 830 81 746 95% I3 SUL LISy 126 KOOI 1,397 270 1i8
Sambus 148 37 N1 K81 S9 122 217 79 138 261 04§57 35 1B 137 380 208 199
TransNela S07 85 422 616 150 466 723 200 523 312 260 382 Wk 1% 652 L1836 729
Twlana 209 12 197 239 25 214 263 3 232 290 39 251 33 56 273 359 80 29%
UssinGishu 545 I35 360 666 297 369 822 401 42l 1009 525 485 1225 48 529 1491 1088 s®2
WestPokot 288 19 269 330 31 299 370 41 339 412 S} 359 467 75 398 58 105 4l
Wotem 3077 278 2899 34656 449 3207 4105 576 3,529 4582 729 3853 5208 1035 4263 5906 1,451 4.708
Bungoma 959 123 836 430 197 933 1,297 259 1038 1476 334 L1272 436 1279 2000 697 ha28
Busia s46 27 SI9 639 2 SB7 T8 €8 650 196 86 70 913 1M 98 1042 193 69
Kekamega 1,672 128 154 1887 200 1587 2,090 219 1841 2310 309 2005 2579 422 2188 2377 571 2391
Total of Kenya 26169 5,575 70,871 30,712 7931 22781 35,210 10,075 75,135_40.305 12,697 27,608 46469 16,897 30382 33341 22,371 33.413
Sourga:

The Siudy on the National Water Master Plan, Sectoral Report (A) Secio-Economy, Tuly 1992, Ministry of Water Development of the Repub
Kenya, JICA.



Table 321 Fstimated Mcun Monthly Pischarge at Mutonga Dam Site

{URit mlsed)

“YFAR | IaN FFR MAR AFR MAY | IUN L AUG. SIF. 0T, ROV, BEC. | MEAN
TTissT 684 Hun 181 L9 X 0548 7331 4483 3133 4605 {5056 18743 1266Y
1958 8152  SLI8 6521 10457 SE)MOT 2834 149GS §9.77 &0 45 .15 9608 16244 14361
1959 10195 5199 1761 %62 25600 15 7699 811D 710 541 10120 12585 9269
1540 660° 433 5356 19T 1na £9 81 .1 1100 275 7372 15945 £200 50.08
1561 @BEy BN ISE 1RO H8S BL.i2 749} 5560 1104Y 52322 181660 13646 2885
1962 W63 AR NS0 15391 46D 1704E (D17 118 824 9723 1011 L4 16197
1953 8923 6597 6323 4T STMED I8 127401 9024 (96§ 6ES0 MBI 35S XD 0073
1354 18926 8785 93® A4 483 114§y $.19 10375 B 9536 1211 19T iSH31
1965 12503 05 5L 63 22043 10429 (3T 6014 329 6705 29343 15854 11493
1566 79.43 6428 9117 ES8.37 3640 I5ES2 9320 750t 6.90 8374 3M| 10582 16197
1967 6115 5044 43ES 11345 15365 M6 1412 11332 10237 19167 41827 26320 1614
1963 11517 10L6D 22252 453CS SILTS 29166 (72 inNd F¥5) 10705 41151 66950 sy
1365 19285 18007 14546 12226 25470 12037 8127 1576 et 6951 11535 1T 12533
1970 EO28  &52)  TEI} 4335 3S6ST 42262 10203 845) 7285 7165 9rES 60 55 129.94
1771 SOS6  ALIE MEL H9ES  MIIS 15466 10103 8345 6335 6173 I8 1684 10077
1972 6458 13453 4352 5138 163 70 15487 EX o4 64.37 3603 E43.02 43193 184 53 2425
1973 MESO 8355 6150 3G 1BAGS 12964 7363 WW 636 TS 56y 90 4) 101 63
1974 5.1 4391 SO6)  MSSS 20W IMES 20045 HEI0 BLID nH 1365t 8706 1221
1973 LEX Y] 15,63 0205 15262 0XI6 11287 76,18 016 6203 8110 10946 81 9160
1976 5112 4967 1020 WOSSY 1539 W02I6 W 5445 S260  s9.47 209214 9% 7.8
1977 7510 S1I6 6022 M301 &6 N6 LI00) BI85 6335 6785 3943 25964 21023
1978 1RSS5S 10086 22i2 6}SAT 1691 16345 10690 86 4 L5006 21819 NSI8 2413
972 14501 21965 15047 31193 SHos A3 52 15342 9102 7396 8642 2 12054 O S0
19%0 7654 64.77 5932 862 1AM 12 %066 1652 6412 6320 31303 188.M 12318
1941 8715 6145 12647 S2038  S0S6) 2637 K013 PED 6176 862 14147 15229 17103
152 8373 6157 SL21 201045 B9 1953 1316 7693 ST 1EIB 3536 27942 189.73
1353 12647 B136 6365 7260 K437 IJEB2 9330 M 616 €002 13162 9614 13430
1554 935 62M S64) 6886 8662 5587 5029 4705 4153 135y 102 185T) 9112
1955 8.0 8T N 1093 HLWH 19043 %0 N8 59.83 LI 11607 9766 14472
1936 6486 5201 5425 18724 SO2EY 23278 10502 619% 5495 S8£9 15136 26264 150 45
1557 13434 6887 SE08 1M06  060r 20073 98.35 8497 6206 S243 13404 12702 HiT5
1553 7434 54067 6334 52368 65387 15538 %96 7966 M6 9523 28596 215D 207 5t
1052 17074 G661 9% 21297 e 16672 058 388 [543 ] 14423 412.59 A5 05 1§7.26
1930 BEI6 L00)  MIID O SS3E9 4513% 208386 111&) 2159 08 IH4SY 33 26075 1007 .
MEAN 161.57 2165 9196 23250 a7l 15280  (OL.4% W58 780 10204 14333 1w 14 157.02 ;

Table 3.2.2  Estimated Mean Monthly Discharge at Graad Falls Dam Site

Weit misec)
YEAR JAN. HEB. MAR AFR. MAY JUN. UL ALG SFP. OoCT wOV, DEC. MEAN
1957 75 &y 161 W06 181 203 490 13 217101 £ 60 5127 4321 5262 132.70 220 81 14384
1358 2145 .06 FEE] M 594 64 29518 152.43 10736 61.35 55.%2 112.30 15584 161.8%
1939 194 3% §115 5500 Lo IE ] 13 133 €2 34.15 173.59 7314 5996 112.35 15437 10.33
1560 7073 31.93 66.73 M7 197 65 98 55 63 %6 53169 53,57 8328 17930 9428 1078
15361 514 527 11138 130.40 24219 9251 81.37 91,75 11594 S6157  LE4%IE 719691 32578
1362 MIED §60.4} 118 70 172 82 51919 19533 [REEN] 9340 9253 14 .81 11587 108.35 178.52
1351 1CA.35 7581 1" 12346 n1i JI0E1 139.52 {LIE ] i ) Loy 17161 163.23 220.16
1984 2177 102 7 106 36 5184 151N 133.36 ez 11442 85,67 FLG 13592 233.89 201.8%
1965 143,71 $195 63 33 12200 23380 115.42 7628 6944 EYREF 8515 12673 176.0F 13350
1566 “77 FARS) W17 167,08 33273 16755 109,57 8432 06 H 915 730 12691 185. 4
1SART 7419 37181 holi]] 123 55 R20.56 978 156.38 11439 11275 21052 21655 13359 24349
§06% 131G3 11657 238 15 5G1.16 36167 12427 151 30 140323 19207 122.39 43257 133 36 03 60
1343 22118 15402 107 151 33 23336 Ex3 17 Si63 25.90 EO53 £0.20 12437 129 36 1494
1972 9161 7510 85.10 4538 G5 31143 L5351 110.95 9204 .73 1.7 10508 €3 65 151.33
191 5692 i3 36,08 143 27 36167 15303 [ G 3153 74.62 0.7 %2 36 87.83 102 96
1972 FINE] Pk 5151 52.29 15198 163.70 8281 1963 €026 13303 445.32 593 13218
1973 11035 92.33 £1.82 142 61 19160 13574 2357 B2 67.11 %13 143.73 97.48 10305
1974 5215 +).57 39.03 265 56 H1LE 11024 2R 9 12367 780 71129 154.96 10504 12903
1975 65.17 5340 B0 §77 9% 2162 LRES ] ED S5 FER1] 65 22 3332 12171 9115 a3
1976 39.47 4339 4335 17R31] 1382 103 37 FLg L 5826 55.55 &1 37 91 2% 113.58 8330
[V 8119 6387 €383 17209 S5 11381 125,03 53 3§ FEN L] 76.42 3219 33075 228.69
1973 b2 31 116.43 21232 108.35 53106 18661 12204 3.45 #8284 131 95 345.31 15138 885
197 p2r74 By %A 15170 3123 55022 402 00 167.29 105.69 8495 o523 271.43 135.03 23130
1330 5614 FERE] 5507 6 66 285 |7 15733 97 %4 213 621 .63 5411 20055 3723
1931 G617 030 (RN R1% 540,17 54237 24267 2078 .29 75.42 954 IS7ED 12355 19206
Lg% 954 I 6195 nr 51621 28465 12208 10191 226 246 25 18907 m 20193
(P23 145,63 93 06 718D 182.28 485.74 18352 10812 8301 6245 602 HH 107.35 141.00
§5i4 10337 .75 [3%:5] 7518 93.09 6033 5443 5106 51.37 153402 21N 200.73 105.08 I
1535 GieT FER]] #1235 387 300 203.75 109.H §1.76 6316 623 13225 119.03 159 64 e3>
1536 1158 59.47 6135 20N 51.03 25138 E15 67 505 6269 6395 18>.05 29338 [4567 -
1537 12279 7354 5450 15119 218.22 210.830 166 20 91.45 7230 55.36 147178 §42.04 122 26
1933 240 5954 00 565 54 £33.84 133.93 tog.60 87.61 80.54 0817 a2z 16948 22019
1733 156.94 106.18 923 3663 15552 150 68 [02.03 1836 7o 151.51 45153 42723 206,12
[ ] nie 121.19 266 14 62173 475. 1 225 25 127,73 9563 82D 129.93 25265 1§2.21 5N
ATEAN 121.72 LE LS Q3.9 271.93 411 27 156.03 1123 83 13 75.03 113.14 27370 12555 17024
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Table 3.3.1 Rock Weathering Conditions of Grand Falls Dam Sites
Ling DA-DB.DC (upstream)
_Depth of moderately - slightly weathered rock (CM-ClI class rock} surface ()

Left abutment 420 - 900 -3.00 (G95-1, G95-2 & G95-3)

River bed 10.00 approx. 21-3)

Right abutiment 4.05 - 1405 -17.80 - 1010 (B3, 8H-2, BH-1 & BH-4)
675 -11.20 2550 - 240 (942,695 4. M1 &G95S)

Line DB-DB-DC {midstrecam)

Left abutment 150 - 7.00 (G93-6 & GI5-T)

River bad 2.00 (G95-8)

Right abutment  14.30 - 10.60  -14.05 (G956, G95-10 & BH-2)
11.20_ - 5,50 -240 (G95-4.94-1 & GON-)

Line DD-DE (downstrema){River bed: No drill hole)

‘Depth of moderately - slightly weathered rock (CM-CH class rock) surfaee

Lelt abutnent 150 - 7.00 (G95-6 & G95-7)

Rightabutment 1600+ 12,20 <1500 - 150 (G95-11,G95-12,G9S-13 & GIS-14) _
Source: JICA Study Team

Table 3.3.2 Surface Burden Depth of Grand Falls Dam Site

Line Depth of more than 2.8-3.0km'sec{m)
Lefl abutment GYs-C 5-10m
Right abutment G95-D 10 - 15m,

partdly 20 - 25m {(near G93-9, between G93-10 and GH-2)
(195-B 5 - 10m between the fiver and St 700m
IS - 25m between St. 700m and 1,250m

~ 10- 15m between St. 1,250m and the end of the fine
Line DD-DB-DC (midstream)

- Line Depth of more than 2.8-3.0kmvsec{m) .
Left abutment G95-C 5-10m
Right abutment G95-D 10 - 15m,

patly 20 - 25m (near €95-9, between G93-10 amd Gi-2)
G95-B 5 - I0m between the river and St. 700m
15 - 25m between St 700m and 1,250m
. 10 - 15m between St. 1.250m and the end of the line

Line DD-DE (dowastrem)

- — Line Depth of more than 2.8-3.0km/sec (m)
Leflt abutment GY95-E 5-15m
Rizht abutment G95-F 10 - 20m between the river and St. 300m

5 - 10m between St. 300m and the end of the line
G95-F 5-10m

Source: JICA Study Team
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Table 3.3.3 Depth of Sufficiently Eow-Pervious Rock Surface

O 0111 301 1) ) g
LineDA-DB-DC (upstream)
Left abutment 605 -17.35 -30.20 (G95-1, G952 & (G95-3)

River bed 10.00 approx. {94-1)

Right abuiment Q00 - 600 -2350 - 1855 (BH-3, Bil-2, BH-1 & BH-4)
13.50 - 19.60 -14.55 - 1200  (94-2,G95-4,94-1 & G95-5)

Line DD-DR-DC (midstreamn)

Left abutmicnt 13.00 - 9.40 (G95-6 & G95.7)

River bed 3590 (G95-8)

Right abutewent 26,00 - 19.10 - 600 {(G95-9, G95-10 & BH-2)
19601455 1200 (G95-4,94-) & G95-5)

Ling DD-DE (downstrema) (River bed: No drill hole)
Left abutment 13.00 - 9.40 {G95-6 & G95-7)
Right abutment 900 -19.75 -1920 - 3230  (G95-11,G95-12.G95-13 & G95-14}

=



Table 5.2.1  Existing and Committed Power Plauts (1/2)

(A EXISTING
{A- D HYDROPOWER STATION
- T No. of Year Typaof  Station  Eftect  Ann. Prod.
Name of Station River Unit Installed Turbine  Capa. Capa (GWh) in
(MW) (M) 199697
Tana (KPC) Maragua & 3 1932K52 Francis ] 144 10.0 839
Tana 2 195455
Wanjii (KPC) Maragqua 4 1952 Francis 74 7.4 48.1
Sagana Falls (KPLC) Tana 3 1954/55/60 Francis 15 1.1 06
Mesco (KPLC) Maragua i 1933 Francis 04 03 24
Ndula (KPLC) Thika 2 1925 Frarcis 20 08 53
Selby Falls (KPLC) Sostani 2 1952 Pelton 04 04 06
Gogo Falls (KPLC) Kuja 2 1958 Kaptan 20 1.0 586
Masinga (TARDA) Tana 2 193 Kaplan 400 400 21486
Kamburu {TROC) Tana 3 1974776 Francis 942 840 446 3
Gitaru {TROC) Tana 2 1978 Francis 1450 1440 9260
Kindaruma (TRDC} Tana 2 1968 Kaplan 440 400 2303
Kiambere (TARDA) Tana 2 19886 francis 1440 136.0 1027.9
Turkwel (KVDA) Turkwel 2 1991 Francis 106 0 106.00 3530
imported from UGANDA 30.0 o 1438
Total Existing Power Staticn 601.3 571.1 33536
(including Imports) 6313 5711 3497.4
(A-2) THERMA) POWER STATION
No. of Year Typsofl  Station Effect Ann. Prod
Name of Staticn Location Unit Installed Plant Capa. Capa. {GWn}in
(MW) (MW) 199647
Kipavu {(Sleam} Coast 3  1964-1978 Steam 7550 460 200.3
Kipevu {GT) Coast i 1887 Gas 30.00 300 187.7
Mairobi South (GT) Nairobi 1 1973 Gas 13.50 100 57
Total Existing Thermal 119.00 860 373.7
{A-3) INTERCONNECIED DIESELS
No. of Year Typeof  Station Effect Ann. Pred
Name of Station Location Unit Instalted Plant Capa Capa. {GWh)in
(MW) (MW) 1996/97
Ruiri Kiambu 2"  1948/49 Diesel 1.00 0.70 26
Nairobi South Nairobi 8  1954-57 Diesel 11.33 11.33 7.0
Tota! Existng Thermal 1233 1203 96

* Both unils were retired in March 1897,
** Only 2 units were commissioned and generated for 1 months during 1996/7.
Total station capacity when all 8 units are installed is expecled to be 44.5 MW.



(A-4) GEOTHERMAL POWER STATION

Table 5.2.1

Existing and Comnified Power Plants (2/2)

No. of Year “Typeol Staton  Effect.  Ann. Prod
Namse of Station Locaton Unit Installed Piant Capa. Capa {GWnhlin
(MW} MW} 199607
Olkaria Nairobi RifL Vallay 3 198185 4500 45 00 352.80
Total Existing Tharmal 4500 45 00 392 80
(A-5)} [SOLATED POWER STATION
No. of Year Typeol  Station Effect. Ann. Prod.
Hame of Station Location Unit Installed Plam Capa Capa. {GWn}in
{MW) {MW) 199657
Wajir Cenlral 4 1882, 96 Diese} 1.019 2.5
Mandera N.East 3 1689, 96 Diesel 0.768 21
Garissa N.Easl 4 1994 Diesel 2634 72
Lodwar N 8ift 4 1985, 90, 91,94  Diesel 07N 1.7
Moyale East 2 1990,85 Diesel 0639 1.3
Marsabit East 6 187884 Diesel 1.966 34
Lamu Coast 4 1989 Diess! 1.156 38
Total Existing Power Station 8.973 0.000 220
{A-6) PLANTS PLANNED OR HAVING BEEN STUDIED (PREFEASIBILITY)
No. of Year Typaol  Station Eflect. Ann. Prod.
Name of Slation River Uit installed Plant Capa. Capa. (GWh) in
or Loaction (MW) (MW) 189697
Sondu/Miriu (D) Sondu 2 Hydro 60.0 60.0 3308
Magwagwa (F/S}) Sondu 2 Hydro 120.0 120.0 5109
Mutonga and Tana Hydro 600 59.0 338.0
Low Grand Falls Tana Hydro 1400 135.0 7150
or High Grand Falls Tana Hydro 200.0 197.0 1108.C0
Arror (F/S) Arrot 2 Hydro 352 35.2 157.0
Ewaso A (F/3) Hydro 90.0 90.0 2730
Ewaso B (F/S) Hydro 90.0 90.0 281.0
Gitaru 3rd Unil Tana Hydro 725 55.0 .
Clkaria Il (N.E) Rift Valtey Geo 84.0 €640 -
Clkaria lll Rift Velley Geo §40 64.0 -
Kipevu | Coast Steam 750 750 -
Kipevu i Coas! Steam 750 750 -
N E. Olkaria Rift Valley 2 Geo 61.4 61.4 -
Total 1007.1 (high Grand Falls)
1147.1 {low Grand Falis)
Sources”

1991-2010 of ACRES, and KPLC's information
Note: (1) * are shown Table 5 of the Acres Report.

KPLC Annual Report of the year ended 30th Jung, 1992, Kenya National Power Development Plan
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Table 5.2.3  Existing Transmission Line

A. Transmission lines
As of: 220kV. 132kV. 66kY, 40kV 5 33kV (kn;l ,
;km km km 1 ¢t -wire WE U.G.
198 7!5 i 95% éGE 723, . ; R
1981 2170 1,959 3680 113.3 1,9546 11.2 752 1.3
1982 2170 1,959 3680 1133 2,283 11.2 752 1.3
1983 633.0 1959 3850 1133 22660 126 75.2 1.3
1984 6330 1,975 3960 1133 2,284.2 126 752 1.3
1985 6330 1,975 3980 1133 24263 1286 752 1.3
1986 633.0 1,975 3980 113.3 2,5544 126 752 1.3
1987 5330 1,975 3980 1133 2,606.0 329 75.2 13
1988 633.0 1,977 4000 1133 2,845.0 343 752 14
1989 6330 1977 4080 1133 2,3950.0 364 - 1.4
1990 6570 1,980 4440 1133 33420 378 - -1.4
199 877.¢ 1,980 4510 1133 3,451.0 100.3 - 1.4
1992 877.0 1,980 451.0 1264 2,585.0 1164 - 1.4
1993 877.0 1,980 451.0 1264 3,461, 1200 1.4
1994 8770 1,930 5730 1260 3,686.0
1995 8770 1,980 5730 126.0 3,876.0
1996 8770 1980 5730 126.0 3,969.0
Annual growth
rate for last 10 3.31 0.03 3.71 1.07 4.30 - - -
years {%0)
Table 5.2.4 Existing Distribution Line
B. Distributioa Li
11kV (km) L. V (km)
As of: “b-Wires 3-Wres Z-Wires SWER U.G. Arial Yotal O.H. Total
1380 7.7 4,845 3583 744 783 i % 54616 2,780 il%; 2,263.8
1981 7.7 5096 367.8 494 1814 1.6 5,704.1 2,307 123.0 2429 8
1882 7.7 5388 3920 4%4 1862 1.6 6,025.1 2,452 128.1 2,5?9.9
1983 7.7 56l 4244 494 19%6. 23 46,2959 2,591 217.1 2,808.0
1984 7.7 5770 446.7 494 2155 2.7 6,492.0 2,696 229.1 2,9251
1985 7.7 6,048 48B1.1 49.4 2541 1.2 6,843.5 3,006 240.7 3,247.0
1986 7.7 6,048 4897 496 2290 3.2 6,827.2 3,263 2505 3,513.2
1987 7.7 6,146 5470 496 2300 3.2 659838 3,322 2540 3,5758
1988 7.7 6281 6010 496 2364 3.2 72,1794 3,555 263.5 3,8188
1989 7.7 6,382 6174 513 2442 3.2 7,3129 3,827 2974 4,124.3
1990 7.7 6,527 6253 51.3 248.2 3.2 7,462.3 3,997 306.1 4,302.6
199 10.7 6,957 639.7 513 2549 3.2 79163 4,248 3291 4,576.9
1992 10.7 7,150 639.7 51.3°- 2564 32 81109 4,467 339.4 4,806.2
1993 107 7,436 7341 51.3 263.2 32 84980 4,512 3394 4,851.7
1994 8,838.0
1995 9,250.0
1996 9,372.0

‘Annual growth

rate for years 3.34 2.57 509 038 202 160 2.73 529 401 5.19
1984 -

Source : KPLC Data and KPLC Annual Report
Note : SWER - Single wire earth return
U.G. - Uunderground
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Table §.2.6 Sales Energy by Categories and Regions (1979-1992/93) (1/2)
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Table 5.2.6 Sales Energy by Categorles and Reglons (1979-1992/93) (¥2)

TCwsgoder e Aager 1573 1083 1s8Y T T 4%:

Tt € »100,000K whal anth-subioted

254 %5  FI0SEy S/

Narobi Region T st
Coasifegon 15562 1343)
Carteal R Valay 150322 15423
We'sm Karya 44143 4326}
W KemyaFegon 25} 2107
Liorth Ref ¥ alley
Sottutal Twh C 432 551 S13.455
Taritt D lnteraptitl e OfF-Pesk Suppiles
Rarots Reglon 149007 101 4t
Coagt Regmn 4537 4851
Cantal A Viley 2475 1982
We'emn Kenga LR I NG
Wisany afeqon 212 K0}
Neorth R Vel oy
S Aal 122613 1V3HE
Tarif E Strast Uighing
Nairobl Region 5518 7110
(oot Regon 1553 1,943
Central Rt Varey 456 szt
oter Kerya (N R TH
Mt Koy a Region N N
Fovth Ruft Varley
Subatal 13621 10962
Taritf F KFLC Sttt
Mawshi Fagon X0 2248
Coast Regon ¥ e
Gortral FUR Vallay 72 1a
Watam Fanrya w09 159
MLXerya Ragon 104 125
North Rt Valay
Subtotal 2563 ?582
Totel Saies
Harchd Fegon 720845 245543
Ccasl Region AN BEG 3G 229
Cantral Ful Valtoy 70825  F36NN
Waetam Kerya 153585 175508
Mt Koy s Repn 35150 49962
Morth Refa Valiay ) [
Grand Tota 3,405 253 1,502 265
Annua Grewhrate (3= o
Group Subtotd
Tar:Wg{h4E +F)
Kairoté Ragan 25253y I67.787
Coagt Regon 69,312 74580
Ceniral F.fy Valay 23515 25635
Wtam Kenya 232 3] 35218
Ki¥eryaFegn 16 341 13381
Neoth Fuh Valley [ Q
Subtotal (AE+F) A E0d 422682
Growth Fate FAIR
Vaniks (B L
MNairobl Regon 428305 478 N2
Ccast Region 27000 245 a8
Contral Rult v aley 4335 459453
Watamn Kenya 2T 1%L
M Keny a Region 11507 196558
North Ruy Vaflay o o
Subtotel (4C) 483070 D55 663
Growl Pate ETe.

w60
22 28%
8T ERS
LR.2E]

614 25

105 650
a5
1912
3833
1.885

117,731

TS
1.827
590
LSS
1k

11059

2327
358
153
153
13

e

299 944
390383
73 547
175,850
4378

o

+ 592 502

501

283 454
85 587
28337
37
13170

o

423 2¢9

530"

510735
304 xx2
43 29

139 34
2282

0

1 025 542
6 200,

2190
23425
ST

558

64453

101757
1%1
21
3,242
2115

1142

5.243
2105
&5
1154
3

18092

2493
3
05
206
154

31410

N8, 764
39z 435
85545
195 2458
4833

Q

1831 M0

24¥.

292195
80 356
33509
w57
20445

455213
JTi%

514 802
307778
0T
151 92)
25758

1050955
2 49%

1383 T sy
WM T35 313360
614y 26N
20383 1951
1ZA41E 110842
5027 97
653D E35544
96562 10)859
(R B T8
1866 2555
3ge3 36T
1873 2067
108602 115188
571 Ea
2t 1709
1021 K]

1057 102
a8 25
toE 8275
2445 2428
§43 as?
2 ©5
e (15
174 13
3788 2176
SN W2 FIT AN
OO I
85069 56
206,147 224176
54421 BI85
0 o
1625 420 1 TH5.666
2T/ 7354
24 IN0S
85726 835514
a23E I
0MF 45138
z2541  2ME92
[} 4
43I ET6 522G
592, 5894,
G156 5E2501
I0GHET  DIAETE
50655 57.3C8
w2 s ng
047 D46
[ [3
1074 052 1.150 782
215  BOIY,

1565

5 536
i

wr
1443
18685

15808

s
1524

t.24
AH

4558

2544
&M
¥
2R
Lk

3577

1043033
4870
93,372
58 831
72 %57

L]

P 2ol 20

720

3 486
38541
36.42)
50,457
23138

o

54145

[

613512
nrxt
62042
2l 926
41233
L]

§ 263 424
@ 35%

1T

[ 1 1 - )

154 585
1397 37
16555
73435
13292

4% 805

47 050
1524

73
vAT7
1435

£2 833

2529
s
2R
&35
157

L1159

1269
68
141
173
L)

1581

654 134
244,701
53229
13815
45220
)
1035282

18610
53703
15658
26 065
14599

Q

296645

32474
139077
34 582
108567
29155

L]
BA45 B35

[ETL 0

¥R 7
3566
1531
2577
1650

112878

5310
1635
e
1120
318

gol

z937
599
S04
]
¥z

4735

LRLEAIH
435,159
nraml
306,03

4902
]
2 204 935

465075
112550
37683
55857
21 6e4
0

643 0%

651,829
252 M3
71,599
24715
&15:8

0
451054

REI BREE )

417388 43250
AE0 MTATS
3BE3L 12855
18 43) 20159
13784 22.638
Qa4 775 1¢41 112
SO0 13002
hRLE] hYruk)
1728 12
A 13
2.041 2017
TIDE1 413005
T.842 5033
2055 231
€52 sop

t 802 t 306
%0 45
[FXA Y 14,152
3’6 i
M .31
2 556
424 13
157 3
5258 ©9eG
1244 865 1,063 522
53 135 G484
125593 131830
IV B2 I TTD
c4511 10113
] 0
2335506 2.4025%3
ST  3ZS%
432538 4583704
1180 127660
435% 45965
65061 71500
IR MRS
a Q9
533065 743453
7 32% 7 I
ANy ToeTE2
415826 433826
AAEN? 83523
279 856 ©45 393
54202 6059
[¢] 1]

1,53 310 1,555 185
5 83% 129

155350

4358135
IO
3355
145 887
5043
74524
1127 438

126 242
273
1276
172c8
2248
1433

11570

4385
1658
s
L
53a
150
13624

4254
7oa
E55
385
524
Frel

& 853

1353388
61205}
140 B35
240 536
1114
V2R 352

2551754

743

41 555
135 334
I
51306
az543
20854
roag
§70%

761 %81
a0
83748
187,862
65 M7
RERE)
1681239
804,

Y9ZAT

517135
363 351
WIw
143 665
33.760
Tap2
147519

S8 874
2622
1654
1624
z2M
1189
178 520

G429
1 669
1025
193
764
75
(R

463
288
73t
(¥,
53
s

TEC2

1435871
14522
15927
TR
113 75
127 603

A 23

449

$12 283
14,206
54,434
L3587
(3. <}
24010
83X 968
5 44%

£24337
452 704
102 9ty
2 55
£2 652
102 4%
1.752 633
1347,

[ ]

£24 823
343 50
42420
156 632
hEX L]
15519
1,154 38

54836
3043
1563
1825
3615
120

104 445

9473
1510
53
855
i
43
3745

4.55¢
Fr]
1025
Lk
m
Ite
& 22

168110
513827
199,509
272457
+05 531
125543

2 reda?

193,

95 41
17E50M
014%

542 X2
3T 34
42155
183483
42
15065
s ITdEET

120Ers
248t
14:%
1.438
2033
S45
1952

4744
1552
B2
£
53
£
12837

48’
1059
55
52
Bd?
43t
B &3

1506062
B3 571
167 997
34 335

56 557
155872
2857357

35y

556 285
143 444
£2307
B) 812
28 423
53 P
Sh1 &5
2 3%

LEEYor]
£84 833
103 560
232 085
65 095
151,123
1835510
4057
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Table £.2.7 Regional and Nationat f.oad Forceast (Reference)

Riwjins E:‘g:’ﬂ,? 195697 103788 150319 153900 200001 200102 200203 2000304 200405 200808 200307 200703 200303  Z00MI0  2010M1  2011h2 201243 203M4 201N 2015118 201817 2047118 218119 201020
RE G O AL LOAD F O e AT T T T T T T T T e e T I T T T T e e e e i
i Malrotl Region
Dotz stic Sales. (GWwh) 635.4 8147 7228 7631 807.1 8547 905.0 961.1 10200 10830 11563 12220 12084 33797 14663 15533 16562 17603 48705 19835 20134 22451 22374 25388 260589
Commere, & ladust, Saks, (Gwh) KOSTO 1185 L1610 12342 13127 13984 19855 15801 16804 17866 13390 20178 21835 22162 24185 25816 27210 28392 30606 32417 24390 36841 38805 40330 43304
Ol Pzak Sakes, {GWh) 3439 105 04 1415 75 117.87 120 23 12279 125 53 128.43 134.48 134.63 137.93 14134 14487 143 52 152 28 156.1% 160.13 18423 168 44 V72,76 1712 181.77 126,18 19127 196 20
TolW Enegy Sales of KPLC, (GWh) L7958 18953 19995 21152 22400 23738 25171 26696 28319 30043 34872 33312 35857 38045 40350 42791 45374 48100 5000 § 54059 57296 503 64241 6T 72022
Growih rale of Energy Sales, (%} 82% 55% 5 4% 58% 59% 60% 80% 8.1% £.1% 8.5% 6.1% B.4% 6.1%% 8 1% 5.1% 80% 6 0% 6 0% 8.0% 6 0% 5.0% 5.0% 60% 6 0% $9%
Regional Load Faclor, {24} 545%  545% $45% 54.5Y, 54 5% §54.5% 54.5% §4.5% $45% 54.5% §4.5% 54.5% 545% 54.5% 545% 54.5% 545%, 54.5% S45% 54.5% 545% 54.5% 54.5% 545% 54 5%
Feak Load, (Mw) 18 S KTER 3345 4183 443.9 4714 5008 532 2 565.5 ED10 5M 8 8785 1208 7858 8131 853 4 18,7 1.1 10328 10359 11828 1,2335 13084 13876 14714
Grow!h ralz of Peak Load, (%) 6.7% 52% § 2% 50% 8.1% 823 6 2% 63% £3% 8.3% 3% §2% 627 62% §2% 62% 6 2% 62% 6.1% 6.1% 6.1%% 6.1% 61% 6.1% 6.0
2 Coast Region
Domestic Sales. (GWh) 2058 213 2341 2474 2614 2158 293.4 a2 303 3507 3225 357 4204 1158 1148 S G 5353 570.0 605 & 6339 6844 72723 7730 8215 8730
Commere. & Indust, Salkes, (Guby) 5130 53 8 5582 533 .4 6311 &7 4 7143 759.7 an8 o 3590 931 9162 10304 10944 L6189 1,233 13083 13877 tATI& 15601 16535 1,752.1 38552 16661 20820
Olt-Peak Sakes, (Gwh) 2.7 a0 33 a1 34 35 3.6 37 37 38 g 40 4.1 42 43 45, 46 47 18 49 5.1 52 53 55 58
Tolal Engqgy Sakes of KPLC, [GWh) 215 7533 7356 8439 8359 9517 10112 10746 1420 12138 1219 5 13690 14552 15455 1841.0 172422 18492 19824 20822 22039 23429 2488 26345 27930 295608
Groath rate of Energy $aks, {%) 8 5% S.1% 19% G 1o 82% 62% 6.3% 6.3% £3% 83% § 3% 62% 52% 62% 62% 62% 6.1% 8.1 6% 6.1% 6.1% 8.0% 80% 8.0% 8.0%
Reglonal Loas Faclor, {%) S35%  584% 53.5% 58.5% 58.5% 58 5% 58 5% 55 5% 58 5% 58 5% 53 5%, 585% 58 5% 58.5% $8 5% 58.5% 58 5% 58 5% S85°% 58 5% 58 5% 58.5% 58.57% 585% 58 5%
Peak Load, (MW} 120 4 1475 1547 1642 1743 1852 156 8 200.2 2223 2363 2511 268 2834 3019 3197 330.4 3603 362.4 057 430.4 456.6 4842 5135 5844 5771
Growlhrala of Peak Load, () 8% 5,1% 14% B.1%% B 2% 8.2% 6 3% 6.3% 83% 53% 3% 6.3% 62 82% 5.2% 82% 6 2% 6.1% 6.1% 613 6.1%, 8.1 6.0% 8.0% 8.0%
3 Central Rift Reglon
Domashe Sales, (GWh) 680 722 773 81.7 85.4 915 989 1028 1721 1159 1231 130.7 1389 176 558 166.7 1772 188.3 2002 2128 226.% 2403 2554 2714 2835
Commere. & Indust. Sakes, (Gwh) 1.5 1229 1278 135.9 1445 153.7 1535 1739 1850 196.7 204 0 222.4 236.0 2508 266 ¢ 2822 298 LYV 3369 asr2 az8.8 401.2 425.0 450 1 4787
Oit-Peak Sales, (GWH) 10 12 13 1.3 +.3 14 1.4 14 14 15 1.5 16 1.8 16 1.7 1.7 18 18 19 1g 20 20 2. 2.1 22
Total Enegy Sa%es of KPLC, (GWH) 183.5 196 3 208.4 2188 2322 2445 2619 2782 255.6 3140 333.6 354.4 3785 38 4246 450.8 4785 5079 5199 5718 605 7 6435 682.4 723.7 767.3
Growth tale of Energy Sales. (%) -1 3% 52% 52% §0% 8.1% 82% 62% 62% 62% 82% 6 2% 82% &2 62% 82% 6.2% 52% 6.4% 6.1% 6.1 6.1% 8.1% 6.1% 80% 8.0%
Reglonal Load Factor, () 4.0% 47.0% 47.0% 47.0% 47.0% 47.0% 47.0% 47.0% 41.0% 47.0M 47.9% 47.0% 47.0% 47.0% 47.0% 47.6% 47.0% 17.0%% 47.0% 47.0% 47.0% 17.0° 47.0% 47 0™ 47.0%
Peak Load, M) 450 47.3 43.8 528 56.0 535 §32 &67.2 714 759 226 83.8 1.0 66 8 102 6 1690 157 1223 30 138 3 145.7 155.7 185.1 175.1 185.7
Growth rat2 of Peak Lead, (%) 23% 52% 5.1% 50% 6.1% 8.2% 8.2% 6 3% 63% 6 3% €1% 62% 8 2% 62% 52% 82% 82% 6.1% 8.1% B.1% 6.1% 5.1% 5,17 6.1%% 60>
4 Western Region
Dome:lic Saks, (GWH) 725 7.0 §2.5 87.1 g2.1 87.5 103.4 100.7 1156.4 123.6 1313 1185 148 2 157 5 162.3 17738 1890 2008 2133 269 2412 2563 2724 283.5 77
Commere. & Indoust. Sales, {Gwi} 238 2 2493 253 2 275.5 293.1 s a6 3528 152 3089 4210 450 § 476.5 508 2 5395 $728 6075 6443 383.3 721.4 7678 8135 8319 2128 956.7
OIt-Peak Saks, (GWh} 1.4 15 17 1.7 1.7 18 18 1.9 i9 19 20 20 21 21 22 22 23 24 2.4 25 28 26 27 28 28
Total Enegy Saks of KPLT, {GWhH) 32 o 327.8 2433 3543 1859 4111 436 9 4643 4335 524.4 5512 592.0 6288 667.8 709.0 7526 708 8 8476 369 2 9538 10115 w225 1370 12052 12772
Growlhrata of Enaeqy Sakes, (Sa} 3.1% 5.0% 17% 6.1% 62% 2% 8.3% 8.3% 63% 6.3% 63% 62% 6 2% 62% 6 2% 6.2% 6.1% 6.1% 8.1% 6.1% 80% 6.0% & 0% 50% 60°%
Regional Load Facler, {3t} 53.1% §3,1% 53.1% 53.1%% §3.1% 53.1% 53.1% 53.1% 534 53.1% 53.1% 53.1% 53.9% 53.1% 53.1% 53.1% 53.1% $3.1% 53.1% 53.1% 53.1% 53.1% 53.1% 53.1% 53.1%
Peak Load. (MW) €58 702 715 78.0 8z9 430 916 G35 1057 1124 1104 1269 1348 1432 152.0 161.4 1713 131.8 1929 204.6 217.0 2301 240 2538 274.1
Growlh rate of Peak Lead, {%5) 11425 5.0% 4.7% 5.1% 62% 8.3% 6.3% 83% 63% 83% 63% 6.3% 52% 62% 82¢, 82% 6.1% 6 1% 6.1% 6.1% 6.1% 6 0% 8.0% 8.0% 8.0%
$ Mt Kenya Region
Domestic Sales, (GWh) €07 64.4 630 723 71.0 81,6 86.5 3.7 97.4 134 toa 1167 1229 131.7 1400 1488 158.1 1630 1786 189 8 201.7 214.4 2279 2422 257.4
Commere. & indusl. Sakes, (Gwh) €91 723 75.1 79.9 85.0 90.4 95.1 102.3 1038 1158 §229 1306 133.7 1473 156 4 166.0 1161 1358 1981 2100 2226 2359 2499 2547 2803
Olf-Paak Sates. (GWh) 1.6 1.8 20 2.0 2.0 2.1 2.1 22 22 23 23 2.4 z5 25 286 28 27 28 29 29 3o 3.1 32 32 33
Tolal Enegy Sales of KPLC, (GWh) 213 1385 146.1 154.7 154 0 741 1348 196.2 208.4 2213 235.1 2497 2851 261.8 289.0 74 3355 3576 4795 4028 427.3 4534 4809 510.1 54090
Growlh rate of Enargy Sales, (%)} -1.0% 5.4%% 5.5% 5.9% 0% 8.1% 6.2% 8.2% 62% 6.2% 62% 62% 52% 62% 82% 62% 62% 8.1% 3.1% 6.1% 6.1% 6.1% B 1% 6.1% 51%
Reglonal Load Faclor, (%) 394%  39.4% 29.4% 29.4% 39.4% 39.4% 39.4% 39.4% 39.4% 39.4% 29.4% 39.4% 29.4% 39.4% 39.4% 39.4% 39.4% 39.4% 131.4% 39.4% 39.4% 39.4% 39 4% 39 4% 39 47,
Pzak Load, (MW) 376 39.8 41.8 44,3 47.0 49.9 52.9 562 598 515 675 i 781 80.9 85.9 912 95.9 102e 1092 1159 1239 1305 1335 1459 1558
Grow!h rate of Peak Load, (°:) 13.9% 5.4% 5.5% 60% £.1% 82% 5.2% 62% 6.2% 8.3% 63% 529 82% 62% 8 2% 62% 8.2% 62% 62% 6.1%% B.5% 6.5% 8.1°% &% 6 1%
6 North Sitt Region
Domeslic Sakes, (GWh) 347 36.9 395 a7 44.1 46.7 45.5 525 553 sg2 629 66 8 o 754 80. 85.2 §0.5 962 1923 1087 1155 1228 1305 123.7 1473
Commerc & Indush. Sakes. (Gwh) 1039 108.7 1130 120.1 1278 1359 1448 1538 153.6 173.9 1849 196.4 2087 2218 2352 219.7 2649 2810 2979 359 3348 354.7 3758 3531 4215
Oll-Peak Sales. (GWh) 03 0.9 09 1.0 1.0 1.0 10 1.0 L1 1.1 1.1 1.2 12 12 12 1.3 1.3 1.3 1.4 1.4 1.4 5 15 16 i8
Tolal Enegy Sales of KPLE, (GWh) 139.4 145.4 1535 162.8 729 153.7 195.2 207.4 220.4 234.2 2489 284.4 280.8 2982 3136 338.3 358.7 aze.s 16 4259 4517 479 0 507.8 5383 5705
Growlh ra'e of Energy Sales, (%) -0 3% 5.4% 4.8% 6.1% 82% 2% 8.3% 63% 6.3% 6.2% 6.9% &2% 62% 82% 62% 6 2% 6.1% 6.1% 6.1% 8.1% 6.i% 6.0% £.0% 60% 66%
flegional Loas Factor, (%) 528%  528% 52 8% 52 8% 52.3% 528% 52 8% 528% 52.8%, 52.8% 52 8% 52 8% 528% §2.8% §2.8% 52.8% 52.8% 52.8% 52.8% 528% 52 3%, 52.8% 52.8% $2.5% 528%
Peak Load, (MW) 00 315 330 350 arz 2.5 42,0 44.5 47.4 50.4 53.8 56.9 £0.5 642 €82 724 75¢ 846 86.6 g18 97.4 1033 1095 116.¢ 123 %
Growih eatz of Peak Load, (32) 3.4% 5.0% 4 8% 6.1% 8.2% 613% 6.3% §.3% 53% 83% 5.3% 63Y 52% 62% 62% 82% 6.1% 6.1% 61% 6.1% 6.4 6.0% 80% 60™ 80%
Hational Total
Domeslic 3ales. (Gwh) LOTZE 91437 12252 12036 1,368.1 1,4488  1,5358  1.529.% 17260 18358 19433 20714 22008 23337 24854 26415 28074 29838 33713 33705 35323 38073 40452 43004 45657
Commerc & indust. Saks, (Gwh) 21086 22085 22043 24390 25041 27508 29357 31227 133208 35307 37528 39877 42360 44983 47755 50682 53728  S7038 50484 64122 57962 72015 76293 80808 85573
Olt-Peak Saies, (GWh) 1019 133 1249 1272 129.7 1325 1355 138.6 141.9 1453 1434 1525 1563 1603 1643 168 5 17238 177 2 118 185 4 1912 196.1 2012 208.4 2i1.7
Sublotal 22876 34636 96444 38507 40920 43410 46069 42903 51987 55118 58515 62116 651 69373 74252 78732 83575 88348  ggi4 99692 105697 112049 118767 125873 1323387
REF(GWh) 1385 1544 1758 1908 205.8 220.8 235.0 2512 266.6 2819 2910 3z 3208 3438 359.4 375.0 380.6 062 4:1.8 4375 4531 458.8 1345 5002 5159
Intege aled Energy Sales (GWh) 34052 35063 37961 40245 42698 45019 48203 51171 54327 57667 BAMD  6.404 3 88304 73081 77501 82111 B7F106 22320  g7e27 103548 10,9793 116287 123147 130334 132050
Trans and Dislrbution Loss 6535 675.7 6875 7013 11448 7586 808.9 856.7 909.4 9653 L0245 £.087.2 1,534 12234 12974 13755 14582 15454 15376 1.7350 18379 19466 20815 2.1828 23110
Stalon use 52.1 54.7 514 §0.5 69.2 74.% 78.8 a3.6 888 842 100. 106.1 1126 112.4 1268 7 1343 1424 1509 159.9 169.4 1794 1901 2013 2131 2258
ntegrated Gross Energy , (GWh) 41219 4326.7 45450 47881 50544 53646 S7J060 60577 64310 68263 72448 78326 8,568 B6509 09741 97270 103151 109283 115302 122681 29966 137653 145773 154353 163416
_ Growth rafe of Energy Salkes, (%) & £ $.4% 527 9% 6.0% 6.1% 6.1% 62% 62 62% 8 2% 62% 6.1% 6.1% 6.1%% 6.1% 8.1% 6.i% 81% 6.6% 60% 8.0% 60% 60% 8.0%
’ i Load Factor, (°4) 2%  636%  680%  §7.9% 66.6% 68.5% 66.4% 65.3% 68 2% 66.1%5 66.1% 66.0% 66.0%% 65.9% 659% 658% §58%  858% 65.0°% 65.7% 656% 65.6% 65.5% 65.5% 65.4%
Peak Load, (MW) 6703 720.0 7622 ans 8653 9209 9810 10430 10090 L1789 12512 13287 14108 14585 15892 1£875 17839 183959 20121 23318 22616 23954 25108 26901 28524
Growihate of Peak L0633, %) 18%  74%  S9%  65%  B67%  83%  B5%  63%  §3%  B63%  61%  £3%  64%m  82% 60w 82%  60%  80%  g1% 59% 61%  59%  6.1% 59% 604
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Tabte 5.2.8 Regional and National Load Forecast (Low)

Regions Ejg"fg FOIENT 19ITAGE 1893%3 109900 200001 20012 200201 2000303 200165 200505 200607 200703 230869 2009410 2010A1 201142 2012111 SOINI4 2084015 201516 208647 20743 201BM8 2016720
REGIONAL LOAD FORECAST oo e T e T T ik o e el -
t Mairobl Reglon
Domestlc Sales, {(GWh) 635.4 6717 7149 1518 1918 834.8 83352 93109 9340 10408 1199.7 1,164.7 1.232.7 1,3048 13813 14624 15433 16394 LI 18380 19152 20608 21821 2315 24404
Cominerc & Indust. Sakes, (Gwh) 10570 51073 11369 11920 12654 13380 14198 14899 15734 16614 17340 18518 19542 20621  2,1755 22318 23201 25519 26903 28359 29938 21495 23183 34953 36822
OM-Peak Sates, (GWh) ER: 105.04 11575 11787 12023 ¥22.79 125.53 123.43 13746 134.63 137,93 141 34 14487 14852 152 28 158 15 160,12 16423 168.44 172.76 T 188.77 186.16 19127 196 29
Total Enegy Sates of KFLC, (GWh) 17958 18840 19676 20635 24772 22006 24176 25422 2£338 28358 29427 11576 33307 35154 27098 39133 41288 43555 45998 48466 51922 53920  SS268  SS47T5 63249
Growth rate of Energy Sakes, (%) 82% 45% 4.4% 5.1% 53% 53% 54% 5.4% $5% 5.5% 55% 5 5%, 55% 55% 55% 55% 5 5% 5.5% 58% 55% 55% 55% 55% $5% 5 5¢,
Nagionas Load Fadler, () 545%  545% 54.5%  54.5% 54.5% 54.5% 54.5% 54 5% 54.5% 54.5% 54 5% 54.5% 54.5% 54.5% §4.5% $45% 54.5% 54 5% S45% 54 5% 54.5% 54 5% 515% 54.5% S15%
Peak Load, {MW} 555 26 2873 1085 420.8 4548 4300 507.0 535.6 658 597 § 631.7 657.4 705.1 7419 7368 831.9 a1tz 925 9 g788 103135 10%L1 11519 2159 12835
Grawih rate of Peak Lead, (%) 67% 457 41% $3% 55% §5% 56% 5.6% 56% 5.7% 573 577 57°% 56% 5.6% S6% 56% 5.6% 56% 5.6% 5.6% 56% 5.8% S6% 58Y
2 Coasl Reglon
Daoxneslie Sates, (GWh) 2058 275 2315 2434 255.3 2103 2353 301.4 318.6 a3ro 3%6.4 3772 3w 2 3225 447.3 4735 501.4 530 9 $82.4 5952 8302 6673 7066 1132 1922
Commete. & Indust. Saks, (Gwh) 5130 532 4 546 8 576.5 603.4 €424 673.4 1184 7565 758 8 8434 8903 G198 9915 10450 11034 11636 12270 12936 13635 14370 15843 5355 1308 17705
Off-Peak Sakes, (GWh) 27 39 33 34 3.4 35 36 a7 a7 38 39 1.0 49 42 43 45 48 47 48 g 5.1 52 53 55 56
Total Enegy Sates of KFLC, (GWh) 7215 7529 7814 8232 853 2 s162 8673 1025 10713.9 1139.6 1209 7 127115 12429 14182 14978 ©81.4° 15696 17625 18605 19636 20723 21883 23074 2434% 25683
Growth ralz ol Energy Sakes. (%) 8.5% 4.4% 38% 53% 55% 55% 56% 56% 5.6% 56% 56% 5.6% 56% 56% 55% 5.6% 5.6% 56% 56% 55% $5% 55% 55% $5% 5 53¢
Neglonal Load Faclor, {*s} $85%  585% 58.5%  5§8.5% 53 5% 58 5% 53 5% 53 5% 58 5% 58.5% S8 5% 58 5% 58.5% 58 5% S8 5% 58.5% 58 9% 53.5% 535% 58 5% 58 5% 58 5% S8 5% 58.5% 58 5%
Peak Load, (M) 140.4 146 5 152.0 1601 168.2 178.3 133 2 188.8 2100 2218 2343 2175 2615 2762 2918 3080 3252 3433 624 3825 4037 426.1 4496 4744 5005
Growth raiz ol Peak Load, {=} 80% 43% 8% 5.4% 5 5% $5% 56% 56% 5.6% 5.6% 5.6% 5.6% 56% 5.6% 56% 56% 5 6% 56% 56% 5.6% 55% 55% 5 5% 5.5% 55%
3 Central Rilt Reglon
Domestic Sales, (GWh) 680 719 765 80.4 84.7 893 943 99.6 105.3 Hia 17.8 1246 131.9 1334 1478 156 5 1857 175 4 185.7 156 7 2082 2205 2335 2412 261.8
Commere. & Indusk. Sakes, {Gwh) 12,5 1215 1252 1320 1293 147.% 155 3 1840 1732 1829 1931 203.8 215.1 2270 239.5 2526 266.4 280.9 296 2 3122 329.0 148.7 3853 3343 105.4
ON-Peak Sales, (GWh) X0} 12 1.3 13 13 14 14 1.4 14 1.5 15 18 16 18 .7 1.7 i8 18 19 19 20 2.0 2.1 2.1 22
Tolal Enegy Salks of KPLC, (GWHh) 126 5 1949 202.3 2137 2253 2317 2510 2650 2799 235.7 3124 3300 438 3632 389.0 4108 4338 453.1 437 510.7 5392 5692 8008 8342 669.3
Growth rale of Energy Sales, (%) 1.3% 15% 44% 53% 5.4% 55% 56% 56% 56% 5.6% 56% 5.5% 56% 56% 5.6% 56% 56% 56% 3.6% 5.6% $56% 56% 5 6% 5.5% 5.5%
fRegional Lnad Factor, {°4) .00 410 47.0%  47.0% 47.0% A7.0% 47.0% 47.0% ar.0% 17.0% 47,055 17.6% 41.0% 47.0% 47.0% 47.0% 47.0% 17.0% 17.0% 47.0% 47.0% 47.0% 47 0% 47.0% 47.0°%
Peak Load, (MW) 45.0 47.0 439 51.5 54.4 57.4 60.8 64.0 67.6 T4 75.4 197 812 23.0 94.0 99.3 1049 1107 1159 1235 130.4 137.8 1453 152 4 t61.9
Growth rate of Peak Load, (=) 2 3% 45% 4.1% 53% 55% 5.5% 58% 5 6% 558% 5.71% 5.1% 5.7% 5.1% 5.6% 5.6% 5.6% 5.6% 56% 5.6% 5.6% 58% 56% 56% 56% 5.5%
4 Western Reglon
Domeslic Sales, (GWh) 725 8.7 816 854 80.3 553 1006 106.2 1123 nse 1258 132 1407 148 ¢ 1528 669 1767 1871 158.1 2093 2221 2352 2430 283.7 2792
Comrnerc. & indust. Sales, (Gwh) 2282 212 2538 267.7 2825 2983 3150 332.6 3513 KFOX) 3816 4124 4333 460 4 485.7 5123 5403 5887 500.5 833 §57 2 7031 7408 7304 az2.1
Ctf-Feak Sales, (GWh) 14 15 1.7 1.7 1.7 18 18 1.9 19 1.9 20 20 2.t 21 22 22 23 24 2.4 25 28 26 27 23 28
Total Eneqy Saks of KPLC, {GWh} 312.1 a25.4 3371 3552 748 3953 113 440.7 455.5 1918 S192 5383 519.0 611.4 6455 6815 7193 7592 12 845.4 8919 9409 3925 10459 1104.1
Growih rale of Enetgy Sales, (°4) 3 1% 43% 36% 5.4% 55% §.5% 58% 56% 55% 5.6% S£% 55% 56% 5.6% 56% 5 6% 5.6% 5 5% $5% 55% 5 5% 5.5% 5.5%, 5 5% 5 5%
Aegional Load Facler, {7} $3.1%  S34% 534% 531% 53.1% 53.1% 53.1% 53.1% 53.1% 53.1% 53.1% §3.1% 5A1% 83.4% 53.1% 53.1% 52.1% 53.4% 53.1% 53.1% $3.1% 53.1% 53.1% 53.1% 53.1%
Peak Load, (M) 668 £9.7 721 76.0 802 847 8.4 94.4 %97 1652 1113 12s t24.1 1311 138.4 1461 1542 1828 1718 181.3 191.3 201.8 212.9 2248 2369
Growih rale of Peak Load, (%) 11.9% 412% 3.6% 5.4% 55% 56% 56% 5.6% 5.6% 56% 5.6% 56% 56% 56% 5.6% 56% 56% 56% 5.5% 5.5% 55% 5.5% 5 5%, 5 5% 5.5%
5 Mt Kenya Reglon
Domeslic Sales, (GWh) 807 811 682 7.7 758 797 841 889 3.9 933 105.1 32 .7 1248 1319 13986 147.8 1565 1657 1755 1858 156 7 2083 2206 2335
Commerc. & Ingust. Sales, (Gwhj 89.1 77 736 776 819 86.5 913 §8.4 101.8 107.5 1135 1193 1285 1335 140.8 1485 156 6 1652 1743 183.5 193.4 2038 2142 2263 2383
Oil-Peak Saks, (GWh) 16 13 20 20 20 2.1 21 22 22 23 23 24 25 25 28 26 27 2.8 28 29 3.0 a1 32 32 33
Tota! Enegy Sakes ol KPLC, {GWh) 1313 1376 1438 $51.4 1595 f6s 2 1776 187.5 193.0 209.1 2209 2334 2456 260.5 215.2 250.8 307.2 3244 3327 3618 3822 4338 4252 150.1 4752
Groath rale of Energy Sakes, (%4} -1.0% 4.8% 45% 5.3% 5.4% 55% 5.5% 5.6% 56% 56% 56% 5.8% 5.6% S.6% 5.6% 5.6% 5.6% 5.6% 56% 56% 5.6% $.6% 5.6% 5.6% 5.8%
Regional Load Faclor, (%) 39.4%  394%  39.4% 39.4% 39.4% 39 4% 39 4% 39.4% 32.4% 19.4% 39.4% 39.3% 39.4% 32.4% 39.4% 39.4% 39.4% 33.4% 33 4% 39.4% 39.4% 39.4% 39.4% 34 20.4%
Peak Load, (M%) ars 394 41,1 423 45.8 82 50.9 53.7 58.7 60.0 634 81.0 70.8 718 79.0 835 883 932 985 104.1 1099 15.1 1228 1295 136.8
Growih rale of Peak Load, (%) 139% 17%, 4.4% 5.3% 5.4% 5.5% 55% §6% 5.7% 5.7% 57% 5 7% 5.7% 5.7% 57% 5.7% 57% 5.7% 3.6% 56% 5.6 5.6% 56% 5 8% 5.8°%
6 Horth Adt Reglon
Domestic Sales. (GWh) a7 367 39,1 411 433 45.8 48.2 509 53.8 $60 802 63.7 67.4 713 755 79.9 818 89.8 949 1005 106.4 1126 1193 1263 133.7
Comumers. & Indusl, Sales_ (Gwh) 1039 107.8 110.7 187 1232 1301 1373 1450 153 2 181.7 1708 1802 190 2 200.7 211.3 223.4 235.6 248.4 2819 2151 290.9 3066 230 3403 IS8 S
Oft-Peak Sales, (GWh) 08 0.9 09 10 1.0 1.0 1.0 1.0 1.1 11 1.1 2 12 12 12 1.3 13 13 1.4 1.4 1.4 15 15 X 16
Totat Enegy S2le3 of KPLEC, (GWh) 139.4 145.4 150.7 158.8 161.4 176.7 186.5 107.0 208.0 219.7 23290 245.¢ 2588 2733 289.5 304.8 3215 339.4 3584 g 398.8 4207 4433 458.1 493.3
Growih ralz of Enzrgy Sales, {%) 03% 43% 37% 54% 55% 5.5% 5.6% 5.6% 556% 5.8% 56% 55% 56% 55% 5.6% 56% 5.6% 5.5% 55% 5.5% 5.5% 5.5% 55% 55% 55%
Reylonal Load Factor, {35} 52 8% 528% 52 8% 52.8% 528% §2.8% 528% 52.8% §2 8% 523% 52.9% 52.8% 528 52 8% 52.8%% 528% 52 8> 52.8% 52 8% 52.8% 52 8% 52 8% 62.8% 52.8% 52.8%
Feak Load, (M) 300 a3 az4 341 380 33.0 40.1 42,4 448 473 SO0 s28 55.7 58.9 62.1 65.6 €9.3 731 172 e15 850 90.7 5.7 1008 106.5
Growih 1al2 of Peak Load, {*2) 3.4% 43% 3.6% 5.4% 5.5% $5% 56% 56% 5.6% 5.6% 5.6% 56% 58% 5.6% 5.6% 56% 5.6% 56% 55% 5.5% 5.5% 5.5% 55 5.5% 55%
Katlopal [otal
Duneshic Sales, (GWhy 10720 14336 12118 12740 13418 $4150 54937  W577.9 16679 17638  1.8358  1,9743 20865 22117 23513 24788 26245 27768 29123 34155 32080 34931 36388 39164 41459
Commete. & Indust. Sates, {Gwh) 21036 21832 22468 23595 25007 26503 27880 29454 31094 32832 34661 36591 38618 40754 42993 45350 47827 5S040 53187 56043 59065 62290 65577 65084 72769
CHi-Peak Sales, (GWh} 109 1.3 1249 1272 129.7 1325 1355 135.6 1419 145.3 1338 1525 1563 1603 164.3 188.5 1728 1772 1818 186.4 191.2 195.1 2012 205.4 267
Subtotal 32876 34402 35835  3JI0T 39722 41877 44172 46600 49191 51923  S4310 57859  &1076 64470 63049 71823 75600 79991 24108 BIC62 93966 95133 104577 110312 116355
REFIG Wi 1335 154.4 175% 1908 265.8 2208 2360 2512 265.8 2819 2913 3128 328.8 3438 359.4 3750 3908 4062 28 431.5 4533 468.8 43435 500 2 5159
Integrated Energy Sakes (GWh) 33052 35729 37354 39357 41503 43790 46300 48380 51802 S447.2 57498 60037 64040 67578 70298 75213 7931 83563 8827 93017 53062 103371 108956 11,4834 121013
Teans and Distibution Loss €635 813 8765 €358 6248 1330 sz 8183 8636 11 K] 8625 10159 10722 11313 14935 12590 13280 34005 1478 45570 68416 17304 18229 19223 20258
Station us3 521 543 55.5 592 578 716 757 79.9 842 350 940 292 104.7 110.4 1165 1229 1237 1337 144.2 1520 160.3 168.9 173.1 1877 197 8
Integrated Gross Energy, (GWH) 11219 42386 44683 46804 49129 51838 54814 57362 6.1083 64430 68060 71837 25817 19995 84399 88032 03507 09036 104a31 510108 156080 122364 128926 135934 143253
Growth rate of Energy Sales, (%0} §.4% 46% 42% $2% 5.3% 5.4% 55% 5.5% 5 5% 56% 56% 5.6% 56% 56% 56% 55% 55% 5.5% 55% 5.5% 55% 55% 55% 55% 55%
Load Factor, (*2) 102%  686%  65.0%  61.3% 66.6% 66 5°% 66.4% 65 3% 65.2% §6.1% 66.1% 65 0% 66.0% 65.9% 65.9% 65.8% 65.8% 65.8% 857% 65 7% 656% 85 6% 55.5%% 85 5% 65.4%
Feak Lo, (MW) 6703 53 750.1 1939 8423 289.8 9424 9963 10533 L1138 13754 12425 12004 13857 1,4620 55446 16292 L7892 1AM 19132 20200 21294 22478 23691 25005
GrawihralecfPeakload {) 78%  87%  49% _ 58% .  6.1% 5.7% 59% 57% 57% 5.7% 56% 57% 55% 57% 5.5% 5 7% 55% 55%  $6% 5.4% 56% 54%  56%  54%  55%




Table 5.2.9 Regional and National Load Forecast (1ligh)

Reqions ; ;;’,?JE,’; 193597 1997/58  199859% 1939400 200001 200102 200203 2000104 200105 2005056 206607 200703 00809 20GIA0  2000/11 2011412 Zgian3 MY p011nS  2orsits 201847 20478 236810 201970
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1 Haltobl Reglon
Domeslic Salkes, (GWN) £35.4 5736 1279 7 817.4 864.1 9228 9857  1,045C  LI127  1,1853 12628 13457 1342 15237 16235 17370 18547 1SW9 21043 22432 23512 25430 27171 23063
Commetc. & Indusl, Sakes. (Gwh) 1.067.0 11277 41907 12783 13729 1AM 15839 17009 18230 19597 21025 22350 24178 25014 21786 29742 31848 34094 38433  ag0ty 44151 44662 41153 51043 54569
Qil-Peak Sales, (GWH) 2439 10504 11575 11787 120 23 12279 125 53 12843 131.43 13463 137.99 15134 11487 13652 152 28 156 15 16013 15423 18844 17276 1A 181.77 185.46 19127 136 20
Tola Encyy Sales of KPLC, {GWh) 17388 1,9993 20243 21663 23106 24656 26323 28510 30024 32071 24257 36592 126034 41742 44578 47598 508192 54253 57912 64811 65955 70392 75103 80132 85434
Growth eate of E£n2egy Saes, (%) 32% 43 65% 65% 66% 6.1% 8.9% 6.8% 84% 6 8% 6 5% 8 8% 68% 53% g8y 5.8% 68% 635% 1% 6 7% 6.7% 6.7% 67% 6 7% B4
Regronal Load Faclor, (%) 54 5% 545% 54 5% 54.5% 515% 54.5% 54.5% 54 5% 51.5% §45% 515% 54 5% 545% 54.5% 54 5% 545% 545% 54 5% 54.5% 545% 545% 54.5% 54.5% 545% 54.5%,
Paak Load, (M'W) 3568 5 39 4018 129.1 4587 1906 5250 5514 6012 6434 6885 73512 733 2 843.1 M6 9341 1037 1,10t8  LITIS 12583 £3H3 14361 15339 16381 17404
Growth rate ¢f Peak Load, (%) 8.7%% 8.0% 6.3% 68% 6§9% 7.0% 7.6% 7.0% 7.0% 70% 70% 2.0% 1.6% 7.0% 69% B3 59% 69% 84% 89% 63% 68% 88% 88% 8%
2 Coast Reglon
Domestic Sales, {GWh) 2058 2134 2357 2496 2647 281.1 2988 379 2334 3503 3818 408 9 1258 4614 4950 s2r.7 562.5 599.6 839.2 681.4 726.4 1743 8254 8139 8379
Cornmerc. & Indus! Sakes, (Guh) 5130 5422 s12% 6146 6501 7031 1416 8173 8780 2423 10109 10843 11625 12450 13350 14300 31,5313 16393 17544 18771 20030 21474 22660 2485 256713
Cil-Peak Sales, (GWh) 2.7 2.0 33 3.4 3.4 35 LY 37 a7 38 19 40 41 42 i3 45 48 47 48 19 5.4 52 53 5% 5.8
Tol 3t Enagy Sakes of KPLG, (GWh) 7215 7643 a1 s 857.5 5282 593.7 1084.0 1139 4 1220.1 13084 13537 14972 1602 4 17147 1833.4 19624 2098.3 22436 23884 25635 27394 2369 31268 33133 35664
Growih rale of Energy Sales, (%) 85% 55% 6 2% 6 5% 1.6% 7.0% 1.4% 7.1% 1.1% 7.4% 7.1% 7.0% 70% 7.0% 70% 7 0% 5 5% 69 89% 59% 6 9% 6a% 68% 88% 8 8%
fiegional Load £actor, (%) 54.5% 58 5% 58.5% 58 5%, 53.5% 585% 585% 58 $% 53 5% 58 5% 58.5% 585% 58 5% 53 5 53 5% 58 5% 58 5% 58 5% 58 5% 5B 505 58 5% 58 5% 58 5% 595 58.5%
Pazk Load, (MW) £40.4 143.7 1578 168 8 180.6 193 4 207.1 2218 2076 254.4 212.4 2516 3122 3341 357.4 382.3 1089 4373 1675 4897 534.0 570:6 6095 8512 8955
Grow'h rate of Peak Load, (%) 80% 5.9% 82% 69% 1.6™% 7.1% 7% 7.4% FREN 7% 7.4% 7.1% 7.0% 70% 7.0% 7.0% 70 8.9% 69y 59% 59% 69% 83% 58% 68%
3 Central Rift Reglon
Domastic Sales. {GWh) 58 0 724 ire a8zs 87.5 929 °R.7 1050 118 1191 1238 1351 144.0 1535 163.6 1244 1359 158.1 212 2251 240.0 255 ¢ 2721 2% 7 309.9
Commere. & Indust. Sales_ (Guh) nis 1249 1311 140.7 1501 1623 174.4 1872 2010 215.7 2315 2432 268.2 2853 057 327.4 35086 353 4017 298 459.7 4317 525.7 562 0 500.6
Ot!-Peak Saies, (GWh) 1.0 12 13 13 1.3 t.4 1.4 1.4 1.4 1.5 15 16 .6 t.5 1.7 1.7 1.8 18 19 19 20 20 21 2.1 22
Tolal Eneqy S»les ol XFLC. {(GWHh) 185 5 197.7 2102 2245 2399 2585 2785 2937 3143 3383 598 3849 3117 1424 4709 503.5 5382 5753 6147 656 8 703.7 142 % 800§ 8548 9127
Growln rate of Energy Sales, () -13% B.O% 83% 5 8% §9% 69" 7.0% 7.0% 70% 70% 7% 7.0°% 7.0% 7.0% 69% 69% 69% 5% 69% 6.8% 6 8% 68% 6a% 6 8% BB%
Regicnal Load Faclor, () 70% 4T o5 42.0% 4104 47.0% 47.0%% 47.0% 47,0% 47 0% 47.0% 47.0% 47.0% a7.0% 42.0% a7 0% 47.0% 47.0% 47.0% 42.9% 47.6°% 47.0% 47.0% 47.0% 7.0% 47.0%
Peak Load, (MW) 450 17.7 50.7 542 57.9 519 65.3 709 759 81.2 852 930 99 5 1055 139 1213 1302 1332 1487 1589 169 8 131.4 199 8 2068.9 2210
Growth rale ol Peak Load, {%) 23% 0% 63% 6.8% 69% 7.0% 1.0% 7.0% 7.0% 70% 70% 7.0% 7.0% 2.0% 7.6% 6.9% 89 6.9% 69% 85% 6.8 58% 682% 8.8% 88%
4 Western Region
Oomestic Sales. [GWh) 125 772 a1 28.0 933 99.1 1053 1120 1193 121.0 1353 149 1536 1537 1745 1860 198 2 2113 225.0 2401 256 0 2729 2309 3101 3305
Commerc. & Indusi Sates, (Gwh) 2m2 2518 2658 285.4 3055 3202 353 6 379.7 407.7 4315 460.4 503.4 5398 5185 5199 6840 7110 751.1 3146 ang 9323 9971 LOESY L1397 121810
fj Oll-Peak Sakes, {(GWn) 14 1.5 17 17 i.7 18 18 19 K] 1.9 20 20 21 2.1 22 22 23 2.4 24 25 26 24 27 28 28
Total Enegy Saks of KPLC, (GWh} 321 320.5 3505 2750 1015 4301 460.7 1938 5288 566.4 506.7 6496 695.4 744.4 756 5 asz2.2 9116 4748 10423 11142 11908 12726 1358.7 14525 1551 4
Growth rate of Energy Sales, (2) 31% 59% 6.1% 7.0% 11% 7.1% 1.1% 7% 7.1% 7.4% 7.1% 7.1% 7.1% 70% 1.0% 7.0% 7.9% §9% 69% 6 9% §9% 89% 8 8% 68% 68%
Reginnal Load Fackor, (%) 53.1% 53.1%  S3% 53.1% 53.1% 53.1% 53.4% 53.1% 53 1% 53.4% 53.1% $3.1% 53 1% 53 1% 53.1% 53.1% 53.1% 53.1% 531% S$3.1% 53 1% 53,1 53 1% 531% 53.4%
Peak Load, (MW} €68 70.4 75.0 803 35.0 g2.1 98.7 t05.8 1123 121.4 $30.1 1393 1491 159.7 1708 1828 1858 2092 2237 239.1 255.8 27132 2919 3118 3331
Growlh rate of Peak Load, (%) 15.4% 59% 6.1% 1.6% 7.1% 7.1% 12% 72% 7.1% 7.1% 7.i% 1% 7.4% 7.0% 1.0% 70% 7.0% 70% 89% 89% 69% 8.9% 8.9 68 68%
5 Mt Kenya Region
Doineshic Saes. (GWh) 60.7 - 646 695 726 18.0 829 88.1 93.7 994 106 2 1123 1206 1285 136.9 1452 155.6 165.8 17168 183.4 2009 214.1 2283 2433 259 4 2185
Commerc & Indust. Sales, (Gwh) 69.1 3¢ EA 82.7 889 95.4 1025 101 t182 126.3 1263 1450 1555 187.7 172.7 925 206.1 220.7 2382 2527 2703 239.1 309.1 330.4 35314
Olt-Peak Salkes. (GWh) 16 18 20 2.0 20 21 2.1 22 22 23 23 24 25 25 28 28 2.7 28 29 29 30 31 32 32 33
Tolat €regy Sakes of KPLC, (GWH) 113 139.4 1435 1583 1689 180.4 1927 208.0 2202 2353 2518 2689 287.4 a07.2 3232 350.7 ars7 400.2 1215 4585 437.4 520.4 5556 593.0 6129
Grewth rale of Enefgy Sales, {%) -1.0% 5.1% 6.6% 86% 8.7% 6.8% 68% 89% 59% 69% B.5% 6.9% 8.9% 6.9% 8.9% 6.8% 6.8% 6.8% 8.8% 6.8% 88% 8.8% 8% 6.7% 81%
Regional Load Factor. [} 39.4% 394% 30.4%  29.4% 39.4% 39 4% 39.4% 39.4% 39.4% 39.4% 19.4% 39.4% 39.4% 39.4% 39.4% 39.4% 392.4% 19.4% 39.4% 39.4% 39.4% 39.4% 39.4% 39.4% 39.4%
Feax Load, (M%) 376 9.9 425 453 48.4 55.7 55.3 59.4 632 67.8 122 77.3 426 883 94 4 1009 107.8 115.2 123.1 1318 140 4 150.0 160 ¢ 171.0 i3z 5
Growth rale of Peak Load. {33) 139% 8.1% §5% 6.7% 88% 8.8% 5.9% 89% 6.9% 69% 5.9% 69% 69% 69% 8.9% 6 9% 69% £.9% 88% 5.8% 63% 88% 68% 68% §28%
6 Noith Rift Aegion
Domeslic Sales. (GWh) 34.7 310 - X} 2.1 4.7 474 50.4 537 571 €0.8 644 69.0 738 78.4 83.6 89 1 949 101.2 107 9 1150 1228 ¥30.7 1393 1435 1583
Commerc. & Indusl. Sak's, (Gwh) 103.9 1R 8 159 124 4 133.7 1436 i542 1558 1rs s 2047 2195 235.4 2523 210.3 2835 3100 3319 1552 380.1 409.5 148 4649 1969 531.1
Git-Peak Sak:s. (GWH) 08 0.9 0.9 1.0 1.0 10 1.0 1w .1 1.4 it 1.2 1.2 12 12 i3 1.3 13 1.4 1.4 V.4 1.5 135 16 1.8
Tolal Enegy Sales of KPLC, (GWE) 139.4 147.8 156.8 187.5 179.3 1920 205.7 2202 2359 252.7 2108 2897 316.1 2319 355.1 379.9 408.3 434.4 4645 496.5 530.6 566.9 6657 847.0 621.0
Growth rate of Energy Sakes, (%) -0 0% 54% 8.1 7.0% 7.6% 7% 7.1% 1.1% ri% 1i% FA LY 7.1% 7.0% 7.0% 1.0% 7.0% 7.0% 69% 39% 89% 65% 69% 68+ 65% 8.3%
Regwnal Load Factor, (°4) 52.3%  528%  52.8%  528% 52 8% 52.8% 52 8% 52.6% 52.8% 52.8% 52.8% 52 8% 52.8% 52 8% 52.3% 52.8% 52.8% 52.8% 52 8% 528% 52 8% 52.8% 52.87% 525% 52 8%
Peak Laad, (MW) 30.0 M7 337 36.0 8.5 43 4.3 47.4 50.8 54.4 581 62.4 €68 715 165 819 87.6 93.7 t00.2 107.1 1145 1223 130.7 1296 143.1
Growth rate of Peak Load, (%) 343 55% 5.1% 7.6% 7.1% 7.4% 7. 7.1% 7.1% 71% 1.1% 7% 7.1% 7.0% 7.0% 7.0% 7.0% 59% 39% 69% £59% 6.9% 5.8%% 53% 6 8%
Natonal Total
Domeslic Sakes, (GWh) 10771 11469 12334  1,3063 13858 14705 15643 16641 L7713 18862 20090 21408 22814 24311 25312 27621 29444 3187 32450 35668 38023 40533 43207 46057 49033
Commert. & indust. Safes, (Gwh) 21086 22285 23530 25062 27132 29143 31304 83613 36085 38728 44550 44564 47780 51212 54872 58776 82039 87 12103 77153 82500 822 94d7n 100832 107822
Cil-Feak Sakes. (GWH) 1019 133 1249 1271.2 1297 1325 135.5 1386 141.9 145.3 1482 1525 156 3 160.3 15343 1635 1728 172 181.8 186.4 1912 196.1 2012 205.4 211.7
Subtotal 32876 34888 L7116 29597 42285 45183  482%F 51838  SS2A7 55042 €310 67396 72155 77126 82428 88032 94110 100536 107335 114683 122465 13,0756 139990 149003 159033
REF(GWh) 1385 154.4 1759 190.8 2658 220.8 236.0 2512 2666 2819 2972 3128 a8 8 359.4 275.0 390.6 406 2 421.8 4375 453.1 163 8 4845 5002 5159
integrated Energy Sales (GWH) 34062 36214 3BEA3 49243 44061 47089 50432 53910 57627 5159t 65814 70323 75127 80234 85677 91472 97641 (04208 11133 116640 1265651 134993 (43969 153524 163695
Trans and Oilitullon Loss 6635 gedS5S 6006 7184 7376 7883 BMZ 902§ 9647  10MI0 14013 11772 12576 13430 14342 55312 18345 LTM4 a5 19880 21188 22598 24100  25/00 27403
Station use s2.1 55.4 s34 620 7120 77.0 82.4 88.1 842 1007 102.4 ti4e 1228 131.1 110.0 1495 1596 1703 181.7 1939 2058 220.6 2353 2508 2615
Integr sted Gross Erergy ., {GWh) $1219 43569 46213 49047 52157 55741 59%9%F  6I3K6 8815 72008 7,911 83245 88931 9¢97.¢ 101419 108279 115582 123355 93,500 140435 145315 459707 §7.0422 131733 193773
Growth rate of Energy Sales, (3%} 6.4% 8.1% 6.4% 6.7% 6.8% 65% 6.9% 89% 69% 8.9% 6.9% 69% 69% 89% 8.5% 69% 88% §8% 68% 68% 83% £8% 88% 817% 67%
Load Faclor. (*3) 102 £8.6% 68.0% 67.3% 668.6% 66.5% 66.4% €6 3% 68 7% 66.1% 66.1% 66.0°% 66.0% 55.9°% 65.9% 65 8% 65.8% 858> 65.7% §5.7% 65 6% 65 6% 65.5% 65 5% 65.1%
Peak Load, (Mw) 670.3 7250 9.8 8319 8340 g56% 10263 10988 51763 92590 13455  1,4398 15382 16452 17568 L8785 20052 2140t eyl 24402 26070 27807 29702 31673 33323
_ Growthiale of Peak Lead, () . 18% 82w 0% 72% 15% 7.0% 7.3% 7.4% 71% 7.0% 6.9% 70% 82% 7.0% 3% 6.5% 8.7% 67% _ 6§%  BI%  88%  671% 68% 65 58%
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Table 5.2.10

Power Demand Forecast by Subslation {Reference)

Peak Pcak Peak Peak Peak
Substation Demand Demand Demand Demand Demand
in 1996 in 1997 in 2000 in 2008 in 2012
Nairobi Region
Ruaraka 85 13 o4 152 193
North Nairobi 103 168 213
Embakasi 146 135 120 195 248
Jura Road 170 157 124 202 256
Kitui 1 | 1 2 2
Sultan Hamud 2 2 2 3 4
Kiboko 1 0 1 1 1
Mutia Andel 2 2 2 4 5
___'Thika L 22 20 24 40 50
Sub-total 429 395 471 767 972
Coast Region
Voi 5 4 S 8 11
Maugu 2 1 2 3 3
Mariakani 7 6 7 12 15
Kipevu 105 95 62 100 127
Barmburi 40 36 47 76 97
Kilif 14 12 15 1S 15
____ Rabai B o 0 48 78 99
Sub-folal 173 154 186 292 367
Ceniral Rift Region
Lanet 44 47 50 80 102
Naivasha L 9 e 10 17 - 21
Sub-total B 53 57 60 97 123
Western Kenya Region
Musaga 15 14 16 26 33
Webuye 17 15 18 30 38
Kisume 24 22 26 42 53
Chemosit 26 23 28 45 57
_Muhoroni 0 0 6. 0 0
Sub-total 32 74 83 143 181
Mt. Kenya Region
Nanyuki 21 21 25 40 51
Kiganjau 20 20 24 39 49
Kiambere i 1 1 2 3
Sub-tolal 42 42 50 8 103
North rift Region
Lessos 7 8 9 15 19
Eldoret 23 25 31 49 63
Sub-total 30 33 40 64 §2
TFotal Powcer Demand 809 7585 895 1,444 1,828
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Table 5.3.1 Gross Regional Domestic Products in the Nation

(1932 constant price)
R Kl mitliony
Indeuyofoign 1981 1% 1963 191 1585 1986 1567 1963 19 90 I 1% 19w g’,‘;‘,f‘
TNCURRINCY T - -
A NoorMaoctary Feogeany
Farcstry nor 2kn 1048 145t 68 M 2861 2953 3245 3137 319 34 N0 485
Fithery (1343 143 119 129 166 148 150 158 L5 L4 13% 127 115 685%
Building'construciion B0 4396 5058 5909 7060 6333 6765 684 iSO 7293 M3 7545 1584 275%
Water collection 1900 1929 1958 2025 066 2113 L 56 BH 2414 2487 2533 B5E WT
Ownechipof daelling 7074 7359 7652 5085 8165 8507 8933 0289 S641 991 16170 102 34 15318 38wt
Total 15959 16358 17035 13569 2243 0170 2088 0475 1335 22963 BASI BB IS 411G
B. Munstey Deonomy
1. [nverprises and Noo-profit Institutions
Agriculture B57.33 95906 FIV00 $1.05 §I559 1.07339 106257 110925 115251 L1204 LATBO3  LIMEY 10830 3T
Foresbry 1.9 32181 1367 16.H 1785 93T 3369 14 4062 4265 4613 816 4158 1.65%
Fishery 540 833 885 850 .43 9259 09 1217 1283 1333 1B 1219 1133 855%
Minng'quamying 548 561 6.69 741 8t 8.0 912 1048 1062 TRIS W97 "o 123 83%%
Manafas twring 35443 37231 389.07 40584 S2I07 44367 4434 SO280 Q147 56034 5463 326 591 A9
Budfog'construction 13673 13582 11454 10453 10807 11206 11668 12148 13t40 13430 11930 12220 1140 0%
Electricity "water 530 237 1507 1676 W03 3121 6L 3647 19S5 4368 4597 4511 434 DR
Trade restaurant hokel 3255 30661 31526 33260 35532 38998 41253 627 45547 47165 4206 417893 1956 4%
Transport storage/ 16506 19587 20150 19029 2065 21842 2% 1302 1106 M4 1930 16360 1657 3 39%
consnunication
Foarceirsuance'real ¢ 19188 20974 12604 22150 23355 26102 20452 [T 33t S 383 IS4 2519 &3%
Tbusiness services
Onmentipoldwclling 13584 18778 18792 13455 15034 19653 20563 21220 22063 11935 13531 2389 13346 S599%
Ouher services §937  BI4S 8626 20 $9I0 10405 MIL7$ K972 11786 13593 1411t 1HSD (4368 968%
Lessimputed bank serv -8094 8729 -10410 9940 10097 -10594 -113.40 -12i 81 AW -1HOG 1S 1400 1M STe%
Total U103 20889 2,45987 2.457.27 157499 2,703 76 2856 83 3.002.43 114899 328549 331958 33204 330579  d34%
? Private Householde 3067 3278 MBB 3T 3780 4400 437} 553) 6135 1052 7813 8526 I0 S60T
(Domestic Services)
3. Procedurcs of Government
Senices 41520 44135 45080 V313 40725 5183 55413 SH616 61830 SI5T 66910 &350 P14 LT5%
Total of Mooetary Feoon, 371690 2912 99 195364 2.967.62 3.11105 325649 345567 364385 382975 400173 407656 40MT 400303 440%
Todal Gross Dumeytic Product
at Factor Cost (Noo-Mocctary
and Monetary Bcooamy 287649 307257 312499 3,1533) 31448 3,498 19 3,663 40 385864 403 10 43137 431150 433216 433761 138%
Groes Domestic Preduct i 16588 170.69 16667 16238 16461 167.6) 16956 17239 13903 90463 188 18809 17740 1.5%%
Capita
COMPOSIT RATL
A Noo-Moctary Feonorny
Forestry 073% O0U%T 0% OTB% OBI% OW® 0T OTI% 015% OM% 015% 0% D%
Tishery 003 O003% 003% OQ4% 005% OMM% OM% 0043 009% OM% 003% 0% 0 0%
Building 'constru tioe 167% 159% L6I% 161% 213% 187% 184% ITI% 176% 1% D% LM% 175%
Water collection 066% 063% 0.63% 064% 062% 060% O09% O 0% O51% 088% 0 58% 059%
Owwmesshipof duelling  346%  239%  245% 255% 280% 246% 244% 2415 238% 1¥%H  236% 1 36% 233%
Towal 5585% S535% S45% 58y 61% STIT S5H% 551 SS51% SO S 5.43% 5%
B. Manday Goooomy
I {nterprises and Now profit Fatitutions
Agriculrure 3015% 3133% 33T 219B4T P.0% 29259 WO6T 875% 28 u% 221G TS 51w% 1509
Forcsiry 076% 107% 076% O08¥% 081 084% 09M% 09T 100% 101% 100% 1.17% 110%
Fohery ON%H OW%T 028% 0T 0WH 0% 030% 0% 032% O31%  030% W3 016%
Minisg'quamying 01%% 021% 6T 0% 0M% 0% 025% 0T 05% 0% 028F  0I8% 026%
Manufacturing 1266% 1110% 12.45% 1287% 129% 1283% 1293% 13Q0% 10143 13 2% 1345 13%% 1381%
Buildng'comtuction A75% 4% 67T 331%  316% 3W%  318%T  MIST  AmE ING 300% 282% 168%
Blectricity 'water 151% O071% 0806% 085% O088% O08% O0N%T 065% 09%% (LB3% 1 o1 L% 1 05%
Trademebwranthotel  1120%  956% 10.09% 10S5% 1072% MIS% 11259 130% 1124% 10.19% 1093% 1H06%  1106%
Transport'st ovage!
conuunizbon 6% 63T 645% LM% SWT 616% 613T S06%  595%  S90T 601% 6 (8% 613%
Financ ¢ insuranec’real cstate
Musiness soniocy 667 681% TWE 706% 138% 74 7 I55% 1N 18T & 0% B7% 937%
Gomentipolduellag  471% 610% &01% SBST SM4%  S61% 5619 550% SHT S41% Sw% 551% $51%
Odher services 206%  268% L% 1% 19%F%  297% 305% 0% 315T 3 % 1% 3IU% 336%
Lew imputed bank seev -2B1%  -284%  -333% -315% -3 1% -303% -305% -3 16% -319% 317% -311% 3W8% 3%
Total 7B60% WIS% TIMN% TIWT TIEY: TIB% TIEIR T8I TIev% TES% MTVI% 76T 16N%
2 Private Houscholds LO7% 106%  L12% L1B% 1% 2% 133 1.0% 15% 161% (£1% L% 1.15%
{Damnestc Scrvices)
3. Procedures of Government
Senvices 1478% 14M% 72% 1500% 3500% 1S11% IS11% 1519% 1526% §S36% 1S S1% 1581% 1611%
Tolal of Monetary Econae $145% 9165% 9455% 411D §389% S423% 9431% 941G HAFT HSTD SI56%  ISIT SIdNT
Towal Gross Domestic Product
a1} actor Cont 100 00% 100 007 103 00% 106 00% 16000 100.00% 10000 100 (0% 100 00% MAOOS 100 00%  10000% 100 007

Sources:

Suatstcal Abstruct 1986, 1987 and 1991, Central Bureau of Statistics,
Foanomuc Surrey, 1954, Ceatral Buerau of Stabstics.
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Table 5.3.2 Total Exports by Broad Feonomic Category

(K[.mitlion)
Category of goods 1989 1990 1991 1992 1993 ?aﬁ?vg
Tood and Hoverages 59819  TH06  817.13  920.12 108600 3199%
Primary 52516 637714 67806 758.14 1,608.12 32.28%
For industry 20870 22627 22893 21051 55914 1971%
For household comsumiption 31646 41147 4993 54763 1L M83I8 3491%
Processed 73.03 10632 13967 17098 37197 S5083%
For industry 4.98 4.41 9.26 10.14 2191 4.83%
For household consumption 6805 10191 13041 16084 35606 51.24%
Industnial Supplies (Non-food) 21949 2455% 32058 37151 87760 4141%
Primary 11047 11859 12146 12799 22460 1941%
Processed 10902 12700 199.12  243.52  653.00 56.H%
Fuel and Lublicants 11448 15042 26609 24650 35385 3259%
Promary 0.03 0.03 001 0.02 001 -2402%
Processed 11445 15039 26608 24648 35381 3260%
Moter sprit 9.00 1824 28.82 3109 5704 58.40%
Others 10539 13215 23726 21239 29680 2054%
Machinery and Others Capital Equipm 6.5} 6.90 10.52 13.77 2343 32.63%
Machinery & other capital equipme. 594 579 934 12.14 1874 33.27%
Parts and accessories 0.59 INE 1.18 1.63 469 67.91%
Transport Equipment 4.52 261 435 806 3059 61.29%
Passenger moter vehicles 0.06 0.15 040 0.08 1242 279.31%
Others 212 0.39 026 144 834 4083%
For industry 207 036 0.20 139 831 41.55%
Nosn-industrial 005 0.03 0.06 Q.05 003 -11.99%
Parts and accesories 234 247 3.69 6.4 98 43.16%
Consumer Goods Not Blsewhere Spec 56.53 8222 1134 139014 3535 Mli%
Durable 1.31 2.11 1.68 207 504 J005%
Semi-durable 12.15 18.54 28.61 3576 11517 T547%
Noa-durable 43.07 54.57 83.15 10131 23338 352571%
Goods Not Hsewhere Specified 0.10 0.56 L1 0.00 0.00 -
TOTAL 99984 §,23236 1,53382 1,208.10 362512 37.99%
Percentage Shares: 1989 1590 1591 1502 1993
Food and Beverages 39810 74306 817.03 02012 198600
Industrial Supplies (Non-feods 21049 24559 32058 371.35) 871.6
Fuel and Lubricants 11448 15042 26609 2465 35385
Transport Equipment 4.52 261 4.35 8006 30.59
Others 63.16 89.68 12507 15291 37699
99981 123236 153382 17081 3625.12
Total
Source:

Economic Survey, 1994, Central Burcau of Statistics.

T-19



Ho s =y

QANIOW *weid nowdopasg PUI Bmes

€l Tl MUPUCI)

9L £1l [ [ YTy

6lT S, wapaily

[T [T £59 woRLg

000’1 05 1)

BeL | 0% 016 e

[TIK3 209't 054’08 {ro) nnuee)

CLvEr LT 000 006 owo ],

000’2 191 0Ct Ly 3 [ 9PL'STL O ooy

081°C 6L 150'8L 266 50T T "]

OLo'oL ovTETL 6! SUPL  6S6E [T1R3 Ly [T
$4OUD HEVD

0L 1 BLC S10°'t [ susag (Al

1zl 095 OBy 098’6 [ RoTewa |,

CILSE S50T 068 6% ol

%86°( [ S £ FIGILO)

085’ 621 SL3T0v 1 612 WIQVOIoA

@UsL  0sT9 Rl SRSE 174 B

08T 005’y orE'T Tel [ TR
STVIIOAA

05001 749 [ig) SL i S5 L =3 Coim

o1 [ oRL'L 1L 0Nt

nr LB d) £ UMD

8— abcé

or'e ove LS oYT OpEsOAY

Lot W Lt

0SHT Rz ear'e ot A wnae,f

$I5'¢ =1%] TSR oL LS0'C  OHYE w01 SISl Z80°C Lo
sy

ST =3 08¢ 0zl Moo Moy

[TAY] o [T [T oELL tvl R0 POMS

0oL 0TL9R1 056" 0hs 08 0009 005 ASHN)

005 [x=4/1% [Tk d] SLO'91 Tos i1 vt Lol 091 I W]

AT 012 T 0695 Tt ¥0'1L [ V6T 0019 Vumi) U

6L K1 W 9 K [TANA LY wod-uool]

[ [ wod-xon)

[54] w51 12TST [Tx3 v LT 5d'e swad-ao?)

0T 2LLBL 0L IV 6L B06 S T el 64 1056 vOI'LT P8Z WEs1L TI6FL serf]

9 [3>3 0651 [EL

eLL LIy 06T wL's WS

06T 96 TL gl ol 0¢8 951 10T 73X umyiliog

Lyl £501 £SCT 6L6'TL OL6TIRCE E90'9L ¥EST YT SIISE [TXAT ZLr'9s  6SE'PL TOST (73 sTst 6lPls armp
S40 GO0

(ouoy) (W) (ewor) (s (won) Gowoy .y Gewoy  (n)  (ewor) () (Ruel) Touwoy R (uony (o) (rowan) (v (ww)) (9

voMINpAI TV LOMONPON] WY UOTIONPOL WY LOMIAPOL] WAy WOTONRAL] WaIY  UONONPOY] WAy UOTONpaid wary UONInpOi] wary

UOTIINPOAT TV UCTIONPOL] WMV WOTINPAL] WAy

BLLIN-VXVHEVHL A VNV

YONVEIW

NN

[INV'T

ULIIX

LA

NHWVIN

[ gTa 0]

VSSIEVD

NHIWH

somsiq A6 2661 U1 uonanpoxg doxy  £°€°S QL

T- 20



Table 5

Embu Distroict
Division Slakago

focation

3.4 Irrigation Scheme List within the Tana River Basin (1/10)
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Table 5.3.4 Iirigation Scheme List within the Tana River Basin (2/10)
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Table 5.3.4 Irdgation Scheme List within the Tana River Basin (3/10)
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‘I'able 5.3.4 Iwigation Scheme List within the Tana River Basin (4/10)
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Table 5.3.4 [Irrigation Scheme List within the Tana River Basin (5/10)
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5.3.4 [rrigation Scheme List within the Tana River Basin (6/10)
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[rrigation Scheme List within the Tana River Basin (7/10)
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3.4 hicigation Scheme List within the Tana River Basia (8/10)
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Table 5.3.4 Iirigation Scheme List within the Tana River Basin (9/10)
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3.4 Inigation Scheme List within the Tana River Basin (10:10)
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Index of Flow Condition

Table 5.3.6

Basin JAN FEB MAR APRMAY JUN JUL AUG SEP OCT NOV DEC

g g g g gkl gl guid it pumi puml ped i gt g genl pmnl gul G Gve Fed et e e ped Wl pew ved ped med v ey e e

e aee yeet vl p e phel e s TS W SEN N WW e g e el Y PR S e e pmd e e g el ey e e pms ped e

et et sl emm vemd vl et vl bkt ol venl el vl owel e el et v W rew ved wed (T e S bl B P W e e ona O e e

ol g vl et et vt el el el vvml g vt wen pun v W et et v Bew e wmd () v i e vl et e wde e e e el

[ P R e —— R =

et et e TS VBN S W VIS R W R A e et st vl vl PR Pk e el A R et el aed eml RN A s e D) e e

Pt gl gmel pmd ] gneh pmal gk gamt pual pmet g gl guel g i el ghal WS G P e vy g e g gm g e g g g g p—

W e g gme g gl guel gt g e ey gt ged @l poal gy ped el pmet amd el PR VR Y SN SN TR WS Y ST T RN T e el

Sl S e el W S s A el s A ped A v red e W wAR AR S el smel smd ped et e gl el emal emal amd mmd el el

Lo B I I e T e B e T e B e B e B e I i B B B B R

D O v e e e s wm v e e e s vm (D) s s wmn e v (D) e e e v o el S R A e e el

vl () me e e g e P e W AR ST P SIS SR GBS R el el el el s R G P P P e R g s e g e

= Flood 0=Normal

Naote: |

Source : National Water Master Plan 1992, JICA
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Table 5.3.7 Crop Water Requirement

(Unit : mm)

Suarion CropType JAN TEB MAR APR MAY JUN IUJL AUG SEP OCT NOV DEC Anual
Garissa Type ¥ 67 15 304 342 w7 161 86 332 273 212 1820
Type 1l W6 259 218 280 I8 233 282 263 29 W2 A1 26 22

Hola Type I 23 3719 315 335 52 233 145 338 307 271 2021
Type I 310 3T NS 24) 264 223 35S 181 300 282 237 191 2145

Kabondori Type l 116 192 113 191 45 6 29 131 237 9N 9N 1105
Type I 264 226 194 7F 153 12 183 183 245 29 B 1S 1638

Kiijakia Type l M "
Type I 1 128 N PA X ] 27 pa

Kitul Type 1 85 132 T 197 258 %7 163 310 82 148 1213
Type I 253 283 225 82 190 221 2R 251 285 W3 14 79 1945

Lamuria Typel 2 28 17 18 82 58 134 240 218 51 S} 149
Type 1l 1837 3157 138 13 2y 178 208 180 247 161 91 133 1379

Meru Type 6 133 65 9V NN 14 N M 8 639
Type H 91 187 192 14 127 15 229 225 132 1659

Muez Type L 185 247 152 130 17 39 2471 216 14 124 1198
Type I 280 215 228 8% 92 153 184 24 264 235 11 198 1839

Mwingi Type 1 100 167 24 83 234 245 135 181 %% 14F 4 1562
Type 11 284 276 255 138 228 210 2G5 268 278 230 B4 159 2279

Nanyuki Type | 7 8% 159 M4 141 403 0N N 125 12 s8S 694
Type i 231 216 189 71 85 129 158 158 182 148 100 150 1382

MHgao Typel n 288 281 254 33 0 167 B! 309 254 286 1554
Type ll 299 283 320 225 196 177 235 264 /1 300 225 300 2475

Nyeri Typel 0 86 168 57 47 63 16 9 63 202 119 40 688
’ Type il 2718 229 135 63 88 66 165 218 224 107 139 1187
Thika Type ! 127 272 253 57T 83 21 16 115 215 196 155 16 1215
Type 283 280 208 40 114 132 133 151 242 227 116 185 1592

Yana Type | 206 124 147 249 224 25 18} 10 253 200 25§ 1484
Type | 201 267 234 156 185 185 172 231 268 7T 161 216 2095

Type I 1 specific crops
Type Il : Grean gram

Source : Water Requirements for Irigation in Kenya 1985 (Sep.), MOWD



Table 5.3.8 Monthly hirigation Demand by Sub-basin 1995

Unit: m3'sec

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

4GA 0000 001 I 0.052 0.000 0.0QS 0040 0009 0009 0024 0056 0000 0.003
4GB 0068 0.000 0031 0038 0041 0011 0000 0020 0011 0010 0034 0.025
JGC 0133 0.000 0508 0623 0678 0.478 0000 033} 0.176 0658 0559 0.420
4GD 0001 0000 0002 0002 0.003 0001 0000 0001 0001 0.002 0002 0002
4GE - 0065 0072 0.066 0053 0055 0048 0053 0059 0065 0.039 00651 0.061
4GI*  0.051 0057 0052 0031 0043 0038 0042 006 005! 0046 0.040 goi8
GG 0210 0220 0225 0163 0.138 0.128 0165 C.I85 0211 0.2il 0.163 0.211
4l1A 0000 0.000 0000 0000 0000 0000 0000 0000 0000 0000 0.000 0.000
B 0.000 0000 0000 0000 0.000 0000 0000 0000 G000 0000 ©0.000 (¢.000
HIC 0000 0000 0000 0000 0000 0.000 D000 0000 0.000 0000 ©.000 0.000
+A 0000 0.000 0000 0000 0000 0000 0000 0000 0000 0000 ©.000 0.000
4B 0000 0000 0000 0.000 0000 0000 0000 0.000 G000 0000 0.000 0.000
KA 0000 0000 0000 0000 G000 0000 0000 0000 0000 0000 0.000 6000
4KB - 0000 0.000 0000 0000 0.00C 0000 0000 0000 0000 0000 0©.000 0.000

Source : ICA Study Tcam



Table 5.3.9 Monthly Imigation Dcmnand by Sub-basin 2005

Unit: m3/scc

------------------------------------------------------------------------------------------------------

4GG 0340 0357 0364
JHA 0000 0000 0.000
J4HB 0000 0.000 0.000
JHC 0.000 0.000 0.000
4JA 0000 0000 0000
4B 0000 0000 0000
4KA  0.000 0000 0.000
4KB 0000 0000 0.000

Source : JICA Study Team



Table 5.3.10  Monthly rrigation Demand by Sub-basin 2020

Unit n3/sec

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

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

4GC - 0338 0000 1.293 1587 1728 0.454 0000 08 09 1677 1425 1071
4GD 2023 0000 7731 9487 10329 2715 0000 5044 2683 10027 8520 6403
dGE 0265 02 0269 0215 0226 0.197 0218 0210 0265 02411 0209 0249
4GF 5010 0563 9063 14554 9477 10.163 4217 0505 8906 16380 11461 11.609
466 0472 0495 0305 0367 0310 0289 0371 0417 0475 0473 0367 0474
4HA 0000 0000 0000 0000 0000 0.000 0000 0000 0000 0000 0000 0.000
1B 0000 0000 0000 0000 0000 0000 0.000 0000 0000 0000 0000 0000
4HC 0000 0000 0000 0000 0000 0.000 0000 0.000 0000 0000 0000 0.000
4JA 0.000 0000 0000 0000 0.000 0.000 0.000 0.000 0000 0000 0000 90.000
4JB 0000 0000 0000 0000 0000 0.000 0000 0.000 0000 0000 0000 0.000
KA 6000 0000 0000 0000 0.000 0.000 0.000 0.000 0000 0000 0000 0.000
4RB - 0000 0000 0000 0000 0000 0.000 000G 0.000 0000 0000 €000 0.000

\S:M
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Table 6.3.1 Comparison of Development Alternatives

(Unit : 1,000 USS)

Work ltem Mutonga Low G/F  Low G/F HGY
+ Mutonga o
. PROJECT COST
1.  Civil Works
1.1 Preparatory Work 3,270 19,166 22,436 21,266
1.2 Diversion Tunnel 21,843 39,618 61,461 29,088
1.3 Main Dam and Cofferdam 13,248 82,186 95,434 289,032
1.4 Spillway 41,717 36,708 78,425 101,660
1.5 Power Tunnels/Shafts 4512 8.683 13,195 4,820
{.6 Surge Tank and Penstock 506 4,716 5,222 0
1.7 Powerhouse 6,581 14,124 20,705 17,294
1.8 Tailrace and Outlet Channel 1,933 3,675 5,608 6,920
Total (1} 93,610 208,876 302,486 470,930
2. Metal Work 30,364 40,449 70,813 37,879
3. Generating and Substation Equipment 45,498 63,798 109,296 71,440
4.  Transmission Line [,481 $,707 11,188 9,707
Total of Direct Construction Cost (1 to 4) 170,953 322,830 493,783 590,006
5. Eng. Service and Administration 17,095 32,283 49,378 59,001
5. Land Aquisition/Compensation 4,942 15,169 20,111 30,969
7. Physical Contingency 17,909 37,029 54,938 76,598
Project Cost (1 to 7) 210,809 407,311 618,210 756,574
8.  Economic Cost (85%%) 187,700 362,507 550,207 673,351
il. POWLEROQUTPUT
. Instatled Capacity (MW) 60 140 200 200
2. Firm Output (MW) 58 134 192 197
3. Average Energy (GWh'year) 337 715 1,052 1,108
ill. ECONOMIC EVALUATION
1. Power Benefit (x 10" S/year) 1.0 16.3 233 20.4
2. Energy Benefit (x 10° S/year) 238 50.4 74.2 78.1
3. Annual Benefit (x 10* S/year) 0.8 66.7 97.5 98.5
4. Present Worth of Cost (x 10° S/year) 161.9 297.8 387.9 S14.1
5. Present Worth of Benefit (x 10° $/year) 182.1 351.8 455.6 414.4
6.  BenefitvCost 1.12 1.18 1.17 0.81
7. Net Present Worth (x 10°$) 20.2 54.0 67.7 -09.7
8. Intemal Rate of Return (o) 13.4 13.8 13.8 10.1
9.  Unit Generation Cost {¢/kWh) 8.1 79 79 11.0

Remarks: Unit generation cost is obtained by dividing present worth of cost by present worth of average energy

at discount 1ate of 12 ¢ for 50 years in the year of commissioning power genaration.
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Table 6.3.7

List of Scheme

Garissa District

Name Arca(A) Name Area(A) Name Arca{A)
Dash 200 For2 200 Young2 200
Dotal 24 Fort3 20.0 Masalanil 20.0
Cymnis 100 Jarl 200 Masalani?2 20,0
Koral 200 Jarl 200 Gabobeyl 200
Kora2 200 Jarl 20.0 Gabobey2 200
Segleyl 20.0 Buthayat 25.0 Gabobey3 20,0
Segley2 20.0 Buthaya2 20,0 Galana 20.0
Wathajir 20,0 Buthaya3 200 Sakal 20,0
Qharira 200 Chlrikil 20.0 Saka2 200
Koral 150 Chiriki2 250 Kori 200
Aloleyl 20.0 Wathl 200 Burandl 200
Aloley2 20.0 Wath2 150 Burand2 200
Chiriki 10.0 Wath3 15.0 Maradl 20.0
Kulmisi 20,0 Barl 200 Marad2 20.0
Kulmis? 150 Bar2 200 Debil 20.0
Kulmis3 15.0 Barl 200 Debi2 200
Banane 200 Dekaburl 20.0 Koldcre 200
Yarabil 20,0 Dekabur 220 Gabobe 24.0
Yarabi2 20.0 Najari 20.0 Sigalel 15.0
Degaley 10.0 Najar2 20.0 Sigale2 17.0
Baraka 150 Bahbey?2 20.0 Nanighi 14.0
Medinat 20,0 Bahbeyl 15.0 Bural 15.0
Medina2 20,0 Alil 200 Masababu 100
Medina3 200 Ali2 150 Bura2 6.0
Asi 4.0 Ati2 15.0 Guyo 200
Maridadi 16.0 Ziwanit 150 Kamuthel 200
Qabobeyl 200 Ziwani2 17.0 Kamuthe2 200
Qabobey2 200 Barwakof 200 Jaribu 120
Taksoy 10.0 Barwako? 200 Hidaya 20,0
Khadil 20.0 Barwako3 20.0 Abaqdera 24.0
Khadi2 200 Bathiyal 200 Galbet 20.0
Khadi3 200 Bathiya2 200

Fortl 20.0 Youngl 200

Tana River District

Name Area(A) Name ArealA) Name Arca(A)
Lazal 20.0 Semi2 20.0 Mikol 200
Laza2 20.0 Nanighil 20.0 Miko2 200
Laza3 200 Nanighi2 20.0 Mnazinil 20,0
Rhoka 20.0 Nanighi3 20.0 Manazini2 10.0
Madogol 200 Nanighi4 20.0 Korochol 200
Ngaol 200 Nanighi$ 20.0 Wanjcl 200
Wemat 20.0 Bangalel 20,0 Wanje2 200
Mango 15.0 Bangale2 200 Wanjel 20.0
Ghalamani 10.0 Milil 200 Wanjed 20.0
Wayul 200 Miti2 20.0 WanjeSs 20.0
Wayu2 20.0 Mbalal 20.0

Semikarol 200 Mbala2 200

Source : MOALD



Table 6.3.8

Engine Power Requiremeny

) Garissa Districy
Nae AnA) O H ® P P ant ArcalA H [
Dah 00 808 100 129 165 729 Dekaturl 200 803 100 139 169 229
Dolal 24 971 100 17 20 1% Dekabus2 220 888 100 153 186 252
Cymis 100 404 100 69 B85 114 Najurk 200 808 100 139 14% X9
Kansl 200 308 100 139 169 229 Najar2 200 808 100 139 169 219
Korad 200 308 100 139 169 229 Bahbey2 200 808 100 139 149 209
Segkeyl 200 808 100 118 169 2% Babbeyl 150 606 10O 104 107 172
Segley? 200 238 100 139 189 229 Al 200 808 100 139 169 209
Watkajl 200 808 100 139 155 229 Al 150 606 100 104 127 112
Qbuarin 200 §$03% 100 139 169 N9 Ali2 150 606 100 104 1T 172
Koral 15¢ 606 100 104 127 172 Zinpail 150 606 100 104 1T 172
Abokeyt 200 808 100 129 169 229 Ziwani2 170 685 100 1.8 M44 194
Aloky2 W0 808 100 139 14% 229 Barenkol 200 308 100 139 149 129
Chirild 100 404 100 69 835 114 Barwako? 200 808 100 339 )69 229
Kulmisi 200 BO8 100 139 159 229 Berwakol 200 308 100 139 169 229
Kulmis2 150 606 100 104 127 172 Buhiysl 200 308 100 139 169 229
Kutmisd 150 605 100 104 127 172 Bahiyad 200 808 100 139 169 229
Banane, 200 808 100 13.% 16% 229 Young} 200 808 100 139 169 229
Yarsbil 200 EOE 100 139 169 229 Young? 200 808 100 139 169 229
Yaabil 200 808 100 1392 169 229 Masalani] 200 808 100 139 169 229
Degaley 100 404 100 69 85 114 Mesalani? 200 808 100 139 169 229
Baraka 150 606 100 104 127 172 Gabobey| 200 808 100 139 169 229
Medinat 200 OB 100 129 169 229 Gabobey? 200 808 100 139 169 229
Medina2 200 BOB 100 139 169 229 Gabobeyd 200 808 100 139 169 229
Medinal 20.0 808 100 139 169 228 Galama 200 308 100 139 169 219
Asi 40 162 100 28 34 46 Sakal 20.0 BOB 100 139 169 229
Muaiiadi 160 646 100 11.1 136 183 Saka2 206 BOB 100 139 16% 229
Qabobey i 200 808 100 139 169 22% Ko 200 808 100 139 169 229
Qabobey? 200 308 100 139 169 229 Burandl 200 BOB 100 139 16% 229
Taksoy 100 404 100 69 B8S 114 Burmnd? 200 808 100 139 16% 229
Khadil 200 803 100 139 169 229 Marad] 200 808 100 139 16% 229
Kbadi2 200 808 100 139 169 29 Miad2 200 308 100 139 169 229
Khadi3 200 808 100 339 169 229 Debit 200 808 10.0 139 16% 229
Fonl 200 308 100 139 169 229 Dobi2 200 308 100 139 169 228
Fon2 200 302 100 139 169 209 Koldere 200 808 100 3% 169 229
Fon3 200 308 10O 139 169 229 Gabobe 240 969 100 167 203 275
Jasd 200 808 100 139 169 229 Sigalel 150 606 100 1048 127 172
Iurl 200 308 100 139 169 219 Sigale2 12.0 635 100 118 144 194
Jerl 200 808 100 139 169 229 Nanighi M40 565 100 97 139 160
Buthayal 250 1009 100 174 212 286 Bura} 150 606 100 104 127 172
Buthayad 200 8038 100 139 169 229 Masababu 100 404 100 69 35 114
Buthaya3 200 309 100 13% 169 229 Bure2 60 242 100 42 53 69
Chinkil 200 808 100 139 169 229 Guyo 200 808 10.0 139 169 229
Chiriki2 250 1009 100 174 212 286 Kuonuthel 200 808 100 1395 169 229
Waihl 200 802 100 139 169 229 Kamuthe2 200 808 100 1319 169 229
Wath2 150 606 100 104 127 172 Jarita 120 485 100 33 102 137
Wuh) 150 606 100 104 127 172 Hideya 200 808 100 139 169 229
Barl 200 803 100 119 169 229 Abagdenra 240 969 100 167 203 215
Bar2 200 803 100 139 169 229 Galbet 200 508 100 139 169 2%
Bard 200 203 100 1319 169 229

Tana Rever District
Name ArclA) © H P P P Name ArcalA) ©Q H Pp P P
Laral 200 808 100 139 169 229 Nanighid 200 803 100 139 169 229
Laza2 200 E03 100 119 169 229 Bangalel 00 303 100 139 165 229
Ll 200 302 00 1)9 169 729 Bangsle2 200 303 100 139 159 229
Rhoke 200 803 100 )39 169 229 Milit 100 803 100 139 169 229
Magogol 200 B0B 100 139 169 229 Mudi2 200 803 100 139 169 229
Ngaol 200 8£08 100 139 169 229 Mtalal 200 803 100 139 169 229
Wemal 200 E08 100 139 169 229 Mtala2 200 808 100 139 169 219
Mungo 150 606 100 104 327 172 Mol 200 802 100 139 169 119
Ghalamani 100 404 100 69 285 112 Mko2 200 208 100 139 169 229
Wayy} 200 808 100 135 169 229 Mboazinil 200 80.F 300 139 169 229
Wayu2 200 808 100 138 165 229 Monazini2 100 404 100 69 85 114
Seamnikaro] 200 SO08 100 139 169 229 Korochol 200 808 100 139 169 229
Semil 200 808 160 135 16§ 229 Wangl 200 308 500 339 69 229
Nanighi! 200 808 100 139 169 229 Wanje2 200 302 100 139 169 229
Nanighi) 200 808 100 139 169 32§ Wangel 200 B08 100 139 169 229
Nanighid 00 808 100 139 169 229 Wan jod 200 808 100 139 159 229
Nanighid 200 808 100 139 169 22% Wanges 200 808 100 139 159 229
KEY

Q = SQIEME WATER REQUIREMENT OR DISCHARGE INL/S.
H = TOTAL PUMPINGHEAD P=ENGINEPOWER IN KW

Pp = PUMP POWER IN KW

Source : MOALD

P = ENGINE POWER IN HP
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Table 6.3.9 Cost Estimate for Small Holder Pomp Irrigation Schemes

E

1.1

Jubaguby

Scheme Water Requirement {SWR)

Efficicncy (EiT)
Days of irrigation/weck (days)
Hours of irrigation/day

Pumping Head (H)

7.06 mm/day - {October)
0.8 x 7.06 = 565 mm/day

X ET.= L.l x5.65 =62 mm/day = 0,721 Vsha
Ko xETg

50% for surface irrigation
6
10 (pumping max.)

For pump sysiem along the Tana River, the normat totat dynamic head is 10 m.

whare Q = discharge {mzls) = SWR
H = Total dynamic head, (m}
E.p = pump efficiency = (0.60),
E, = Transnission Efficicacy (=0.95 for "V" bell)
nginge Powsr iremen
Where
S¢ = Salety factor (= 1.20)
Ag = Alitude derating factor
= 1% reduction for every 100 m above sea level
T¢ = Temperatwe derating factor
= 2% reduction for every S°C above 70°C.
For Garissa, Altitude = 128 m
A = 1.028
Tg = 1 (average temperature for October below 30, C).



Table 6.4.1 Project Cost of Alternative Dam Type for Mutonga Dam

(Unit : 1,000 USS)

~ Work Item

Altemative Dam Type

Rockfilt Dam Concrete Dam

1. Civil Works
1.1 Preparatory Work 3,270 3,270
1.2 Diversion Tunnel 21,843 15,750
1.3 Main Dam and Cofferdam 13,248 57,663
1.4 Spillway 4,717 13,897
1.5 Power Tunnels/Shafts 4,512 0
1.6 Surge Tank and Penstock 506 254
1.7 Powerhouse 6,581 5,591
1.8 Tailrace and Qutlet Channel 1,933 2,000
Total (1) 93,610 98,425
2. Metal Work 30,364 23,269
3. Generating and Substation Equipment 45,498 45,498
4 Transmission Line 1,481 1,481
Total of Direct Construction Cost {1 to 4) 170,953 168,673
5. Eng. Service and Administration 17,095 16,867
6. Land Aquisition/Compensation 4,942 4,942
7. Physical Comingency 17,909 18,276
Project Cost {1 o 7) 210,899 208,758

o
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Table 6.5.1  Project Cost of Alternative Installed Capacity for Mutonga Dam

Work ltems

, (Unit: 1.000 US$)
Alternative Installed Capacity

40 MW 60 MW 80 MW 100 MW

1. Civil Works
1.1 Preparatory Work 32710 3,270 3,210 3,270
1.2 Diversion Tunnal 15,750 15,750 15,750 15,750
1.3 Main Dam and Cofferdam 57,663 57.663 57,663 57,663
[.4 Spillway 13,897 13,897 13,897 13,897
1.5 Power Tunnels/Shafts 0 0 0 0
1.6 Surge Tank and Penstock 180 254 349 439
i.7 Powerhouse 3,941 5,591 8,105 10,179
1.8 Tailrace and Qutlet Channel 1,621 2,000 2,376 2,706
Total (1} 96,322 98,425 101,410 103,904
2. Metal Work 22,715 23,269 24,072 24,961
3. Generating and Substation Equipment 34,263 45,498 53,229 60,646
4. Transmission Line 1,481 1,481 1,481 1,431
Total (1 to 4) 154,781 168,673 180,192 190,992
5. Eng. Service and Administration 15,478 16,867 18,019 19,099
6. Land Aquisition/Compensation 4,942 4,942 4,942 4,942
7. Physical Contingency 17,371 18,276 19,151 19,940
Total (1 to 7} 192,572 208,758 222,304 234,973
Economic Cost {89.0%) 171,389 185,795 197,851 209,126

T
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Table 6.5.2  Project Cost of Alternative Installed Capacity for Low Grand Falls Dam

(Unit : 1.000 US5)

_ Altemative Installed Capacity

Work Items .
100 MW 120 MW
1. Civil Works
1.1 Preparatory Work 19,166 19,166
1.2 Diversion Tunnel 19,754 19,754
t.3 Main Dam and Cofferdam 129926 129,926
1.4 Spillway 17,426 17,426
1.5 Power Tunnels/Shafls 5537 593
1.6 Surge Tank and Penstock 0 0
1.7 Powerhouse 12,286 - 13,186
1.8 Tailrace and Outlet Channel 2,697 3,013
Towal (1) 201,808 203,064
2. Metat Work 30,283 21,400
3. Generating and Substation Equipment 53,509 58,837 -
4, Transmission Line 9,707 9,707
Total (1 to 4) 295,307 303,008
5, Eng. Service and Administration 29,531 30,301
6.  Land Aquisition/Compensation 15,169 15,169
7.  Physical Contingency 34,946 35,457
Total (1 to 7) 374,953 383,935
Economic Cost (89.0%) 333,708 341,702

140 MW 160 MW
19,166 19,166
19 °54 19,754

120 .5 129,926
| I 17,426
ol3 634 -
0 0
13,888 - 14,679 -
3,325 14685 -
204,128 205,320
32,576 - 33.802 -
63,798 68,666
9,707 9,707
310,209 317,495
31,02] 31,750
15,169 15,169
35,923 36,407
392,322 400,821
349,167 356,731

T-53



Table 8.1 Workable Day { Lew Grand Falls and Mutonga )

Work hem  Runtall Nomber of Rarny Day Suspended  Towl Days per
i JAN FEB  MAR  AFRR O MY JON UL AUG  SIP . OCT SOV DEC . Ony Manth
Ercovagcn 0.1 00 LDl 00 00 00 Qo 60 o0 00 0¢ o0 00 00
1.5 00 40 on 00 ap a0 00 00 00 03 G0 0o 00
510 3] ot 06 13 e 0t L2 g4 G2 [ i? 19 03
10-30 09 o 26 49 13 qo (] 01 o 26 64 38 10
-2 [} Qo 03 19 3] 90 Q0 00 co 11 14 o8 10
More 50 o0 a0 ¥} 11 a0 00 Q0 00 00 3] 0% 00 V0
Toul 15 03 31 oua 28 o 01 0% (3 54 100 56 i %
Calender nqg 80 3o X0 MO o ho 3o 300 o Wo no 3550
21kday 10 04 a0 0 144 ¢ a0 a9 0a 20 ol 100 134}
Surday 30 10 40 30 40 19 50 10 40 50 LR 50 5o
Wockatle 2% i B 12 0z M9 239 %5 3 136 i50 104 19 230
Eanhhil 0-2 0o Q9 00 00 00 00 o D) 00 00 00 a0 oD
{Corr) -3 01 91 09 13 R 03 o) [t [+ 3] 09 15 10 03
5-10 10 a4 A ] 18 10 133 o1 0% 13 13 33 19 10
Y- 20 1.4 o2 3% o4 10 00 ¢o 02 01 L 925 57 15
350 02 00 a6 LE ] 10 00 00 00 00 12 E ] 1.6 10
Moce 50 00 oo 04 24 (1] o0 00 00 a0 10 1¢ QQ 20
Toul? 3o 07 6% iR ] 61 03 04 12 [1]] 133 532 1o 31 238
Caleoder no Ho ndy w0 pLL] »o 3o Mo X0 110 o Mo 3650
Hobday 20 0a of FL 10 i0 0o L] a0 0 00 0o 180
Susday 50 19 10 50 10 L1 50 40 40 56 40 50 53¢
Workable o 233 W1 16 199 M5 256 283 5T 137 18 58 ey 9
Eiler 0-2 00 2] 00 0o o 00 00 121} a9 00 G0 00 bl
1-5 04 01 09 13 i 03 03 02 03 09 13 10 05
5-10 03 (¥ 06 18 19 01 o1 04 02 12 1.1 1o 0s
19- 3> 09 o1 16 6% 13 0o 0Q 01 ol 1 LX] 3% 10
M. 50 02 ] 131 24 3.} 0.0 ag +10] L) [} 3] 12 13
Maore 30 09 &0 o3 18 00 ao 00 0¢ 00 ) 08 00 15
Teut 0 o4 3 141 4 a4 04 01 06 12 12s 70 55 258
Calender no  no a X0 no xo o Meé w0 ne 3o no 550
Haliday 20 00 0Q 0 10 10 a0 no 00 F40) Q0 100 180
Sunday 50 &) i 50 190 10 50 40 40 50 10 50 530
Woskable ne uvBs 11 83 A3 6 B6  26) 4 168 IS 90 330 199
Rockf 2l g-1 00 G0 3] [+14] o0 o0 GO o0 oo 0o 00 00 Q0
nner shelly 2-5 00 00 2] a0 0 oG 00 00 00 a9 20 00 Q0
5.10 0% 02 06 1B 10 ol 0 04 012 i2 1.7 10 03
1030 09 01 16 69 Ik 00 00 (3] 7] 16 6.4 13 L0
3). 50 01 an 03 9 03 o0 00 oo 09 1.7 it i2? 15
More 50 00 00 03 18 00 00 00 0o 00 og o8 00 15
Toul 16 Q3 40 134 3l ol o1 0s 03 LX) Hao 60 467 65
Caleader no 30 no RN ] Ho 300 o o o o o Ma 1650
Hol day 29 00 [ 10 10 19 00 Q0 00 1] a0 100 180
Sunday 50 10 40 50 190 10 50 10 i0 Lo 40 0 530
Workable e B BO 96 h9 9 259 M5 BT 121 150 100 My W06
RkFib 0-2 00 00 a0 00 o0 0o 00 0% 0o 09 00 00 00
Ouizeshelly 2-5 00 G0 Q0 00 00 0 0¢ [13+] 00 o0 00 Q0 [ 40]
5. 10 6o 20 00 (] 00 00 00 00 a0 G0 an 00 09
19. 30 og ol 26 £9 13 oo Do ol 01 4] 64 33 19
3-50 02 09 0% 19 08 o0 00 00 00 17 R | 12 15
More 50 00 0g 03 3 a0 oo 0o op ca 02 08 00 18
Towl bl 01 314 H6 2 G0 00 o1 o 51 93 50 e m
Calender o 80 o Mo na M0 3o Mo e o o 3o 1650
Hahdiy 10 0o g h41] [ R (1] o0 00 00 20 Q0 100 t80
Sunday 50 40 10 30 49 40 50 40 10 30 10 50 510
Werkab'e 229 M BE KA B3I 30 MO 269 159 Y 1?10 351 03
Concrete Q-2 09 GO 00 0o LD} 09 [+]+] oo 0dQ 0 0 00 00
Creut 2-5 o 00 00 00 00 00 00 ao 00 00 oo Qg a0
5-10 00 oo 02 ap 0 00 o0 a0 00 co 00 00 00
10-1d 03 01 26 69 13 00 00 ol 01 16 64 33 10
3-8 01 Q0 03 £9 0s o ao 00 a0 Bl id o8 10
Mare 50 00 a0 02 12 oo o0 a0 00 o0 Q3 0s 00 10
ot 10 o nowe 18 oo [+2] ok 01 10 83 46 B3 2176
Calender IO M0 NO We MG WO Mo 30 WD 3o 300 30 50
Halulay 1+ 0o 00 0 Vo i0 o0 L] oo L) oo oo 180
Sunday 50 10 10 S0 10 40 50 10 10 50 10 50 530
Wakable no Ny N9 PBe M G 260 69 189 43T 17 MA 607 i?
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Table 8.2 Major Construction Equipment

Equipment

Total Required Number

Spec. Low Grand Falls ~ Mutonga
Scheme Scheme

Bultdozer with rippee 32ton 1 8
Bulldozer 32ten 4 3
Bulldozer 21 ton 3 3
Buildozer titon g 5
Wheel loader Sml 15 9
Tractor shovel 22ml 6 6
Teactor shorel 12ml3 2 2
Backhoe 0.6 m3 2 2
Backhoe 6.2m3 2 2
Dump truck 1Z2on 15 35
Dump truck 1 ton 25 15
Crawler drill 10 m¥min 14 13
Crawlar daill 15 md/nin i 7
Air compressor 13.5 m3/min 14 13
Air compressor 17 m3/min n 1
Vibrating roller 15 ton 2 2
Vibrating roller 10 ton 2 1
Vibrating rotler 4 ton 2 |
Tire roller 20 ton 2 1
Tamping roller 201ion 2 }
Crushing plant 600ton/h i -
Crushing plant 250 ton/h - 1
S¢reen/washing plant 100 ton/h 2 !
Conereie plant Imixd ? -
Conerete plant 1.5m3nz2 . 2
Agitator louck 4.5m3 8 8
Concrete pump car 100 m3he 2 2
Truek ¢rane 30100 2 2
Crawler crane 30 ton/hr 2 2
Motor grader 3Tm 4 2
Water sprinkler 10 it 4 2
Boring machine S55kW 7 4
Boring machine kW 11 5
Grout pump 1.5kW 11 ]
Grout pump kW 16 8
Grout mixer 2001itx 2 27 14
Dall jumbo.truck mout type 6 dritls 4 4
Muck loader side type 1.4m} 4 3
Air compressor 20 m3/min 4 4
Vent fan 100 m¥/min 6 6
Vert fan 100 m3/min 6 6
Shoictete spray gun 5- 10 m¥hr 2 2
Ful! circular sliding form 1I65mdiadmbL 2 -
Fulf circular sliding form 1Mmdiz.%mL - 2
Diesel generalor 0 KVA 3 2
Diesel generaloe 500 %VA 6 4
Tower crane fixed type 13.5wnx 75m l -
Dump truck 201ton 12
Low pressure bulldozer I5w0n 3
Vibration rnller 7ton 5 -
Joirt cuiting machine 0.6m3 backhoe 2 -
Wheel loader 1.2m3 2 -
Concrete vibrating machine 4 ros. 150 mm 1
Touer craneself propellediype 9.5twnx 75m -
Teansfer car Iimd

Corciele vibrating machinz
Concrete bucket

3 nos. 150 mm
Jml

o B b B




Tanble 8.3

Labor Cost (Labor Wage)

Descnipuon Uit Feresgn Local
Cumency Currengy
(US%) ~ (K.Shs)

Foreman,forgign MD. 250 -

Tecnician foreign M.D, 167 -

Foreman,tunnet M.D. - 800
Foreman A M.D. - $00
Foteman B M.D, - 500
Mechanic M.D. - 400
Electeician M.D. - 400
Operator,heavy M.D. - 400
Operatorlight M.D, - 300
Assistant operator M.D. - 300
Plant operator M.D. - 400
Deiver,dump truck M.D, - 400
Driverordinary M.D. - 300
Rigger M.D, - 300
Carpentor M.D. - 00
Formw arker M.D. - 300
Concrete worker M.D. . 300
Driller M.D. - 300
Tunnel worker MD. - i
Pipe fitter M.D. - 300
Brck worker M.D. - 300
Mason MD - 300
Plunber M.D - o
Painter M.D - 300
Welder M.D, - 300
Plasterer M.D. . 300
Powdemman M.D - 400
Reinforcing worker M.D - 100
Bonng worker M.D - 400
Grout worker MD - 400
Pavement worker MD . 100
Skifted warker MD - 400
Semu skslled worker M.D. - 300
Commen 1abor M.D, - 200

p—



Table 8.4 Construcltion Material Cost

Descoptien Unit  Fereiga focal
Currerdy Cuitency
(LUS%) (KShs.)
Gasoline litre 0.55 104
Light oil titre 044 885
Lubricant litre 096 192.30
Grease kg 2.80 56.70
Poriland cement(Ordinary, Nairobi)  ton 3218 4,39540
Porland cement(Pozzolana Mombasa) ton 70.60 5.252.75
Bitumen 87100 kg 0.35 7.06
Bitumen MC30 litre 043 8.81
Emutsion,KI70 litre 0.30 6.00
Reinforcement,.cound ton 551.85 t1,175.060
Reinforcement,deformed ton 56074 11,355.00
Annealed iron wire kg 0.87 1170
Nail kg 090 18.30
Dynamite kg 4.20 50.40
ANFO kg 0.67 8.00
Detonator defay,open No 243 29.20
Detonator relay, unnel No 165 43.80
Timber,square m3 12.96 7.000.00 .
Timber,plank m3 1481 £,000.0¢
Timber,log m3 1.1t 6,000.00
Plywood m3 75.93 41,00000
H-shape steel ton 39375 2,126.25
Channe} steel ton 481,28 2.598.75
Steel plate ton 437.50 2,362.50
Angle steel wn 481.25 2.598.75
Bit,75mm No 126.13 2.301.038
Rod.3m No 428.75 231525
Shank No 323.95 1,748.25
Sleeve No 86.63 4567.78
Bir,65mm No 355.25 1.918.35
Bit,36mm No 60.38 326.03
Taper rod,1.5m No 71.40 385.56
Iasert bit,36mm.1.7m No }14.61 618.93
Air entrain agent kg 2.10 1134
Water reduced agenl kg 2.80 15.12
Metal form,300*1 500 No 22715 122.85
Meal form, 15041500 No 17.06 9214
Metal form,100*1500 No 16.19 §7.4}
Meal bit,56rom No 31290 177.66
Diamond bit ¢arat 96.25 519.75
Boring rod,40mm.1.5m No 101.5¢ 548.10
Waterstop, 200mm, Smm m 10.94 5%.06
Waterstap, 300mm,9mm m 21.35 115.29
loint fitler,20mm m2 14.70 79.33
PVC pipe.75Smm m 5.16 27.88
Rock bolt.22mm,2m no. .54 51.50
Wire mesh m2 176 1433




Table 8.5 Equipment Cost

Equipment Foreign Local
Unit Currercy Currency
(USH) (KShs.}
Bulldozer with ripper,32t Re §1.67 731
Bulldozer, 32t Ht 53.74 611
Bulldozer,211 He 37.59 429
Bulldozer, L1 Hr 17.08 195
Wheel loader,5m3 He 8480 561
Tractor shovel,2.2m3 Hr 29.82 340
Tractor shovel,}.2m3 Hr 16.54 181
backhoe.0.6ml He 24 80 215
Backhoe 0.2m) He 2408 215
Dump truck, 32t Hr 58.03 634
Dump truck, 11t Hr 14.35 157
Dump tneck, 11t Hr 14.35 157
Crawler dill,10m3/min Hr 16.72 164
Crawler drill,15m3/min Hr 20,95 206
Air compressor,13.5m3/min Day 169.53 104
Air compressor,1 Tm3/min Day LIS 1,060
Vibrating rofler, 15t Hr SLd 546
Vibrating roller, 10t Hr 32.63 348
Vibeating roller 4t Hr 11.40 i22
Tire roller,2 Hr 13.722 13t
Tanmping roller,20c Hr 81.88 874
Concrere plant,3m3 x 3 Hr 18233 1,737
Concrete plant,1.5m3 x 2 Hr 143.30 1,409
Agitator truck 4.5m3 Hr 18.36 20
Concrete pymp car,100m3/min Hr 48.65 532
Truck crane, 30t Hr 47.54 453
Motor grader,3.7m Hr 2204 241
Water sprinkler,10m3 Hr 1322 14
Boring machine,5.5kW Day 39.82 3719
Boring machine, 11kW Day 7433 708
Grout pump,7.5kW Day 3120 307
Grout pump,1 1kW Day 3881 g2
Groot mixer,200 it x 2 Day 16.23 160
Drifier for jumbo Day 6568 330
Teuek.81 for jumbo Hr 10.08 110
Muck loader,side,1.4m3 Hr 2648 289
Air compressor,20m3/min Hr 9.69 85
Vent fan,300m¥min Hr 2815 230
Vent fan, 100mI/min Hr 218 18
Shotcrete spray gun,5-10m3/tw Hr 41.47 408
Diesel generator,300kVA Day 9003 T68
Tower crane.fixed,13.5t x 75m Hr 423.20 3289
Dump truck,20 Hr 3167 412
Low pressure bulldozer, 15t Hr 2268 259
Vibration rolter, Hr 3263 348
Joint cutting machine,0.4m3 backhoe Hr 52.54 501
Wheel loader.1.2m3 Hr 26.85 293
Concrete vibrating machine 4nos, 150m  Hr 3451 398
Tower crane.seil propell,9.51 x T5m Hr 421.48 3.104
Transfer car,3m3 Hr 2693 219
Concrete vibrating machine,Jnos, 150m  Hr 2711 32
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Table 8.6 Summary Construction Cost for Both Schemes

Foreign

Description Local Total Tetal
Currency Currency
(00D USS) (1000 KShsy (1000 KShs) (1000 LISS)
1, Low Grand Falls Scheme
Direct construction cost 22873846 4243173 16600050 307,408.33
Land acquisiticn and compensation 0.00 407,220 407,220 7,541,111
Administration expenses Q.00 83,000 £3.000 1,532.04
Engineering services 29.624.00 282,300 1,881,956 3485178
Physical contingency 21,708.72 463.95% 1,636,234 30.300.62
Price escalation 6284874 6 1,393,832 62.848.74
Total {(Low Grand Falls Scheme} 34291999 5434652 24,002,331 444,487.62 -
2. Mutonga Scheme

Direct construction cost 119,374.48 1,970,450 8,416,672 155,864.29
Land acquisitien and compensation 0.00 89.402 £9,402 1,655.5%
Administration expenses .00 42,083 42,083 T79.31
Engineering services 10,312.00 a8.264 655,112 12,131.70
Physical contingency 10,177.850 199,236 749,437 13.878.47
Price escalation 50,575.55 0 2,731,030 50,575.55
Total {Mutonga Scheme) 190,439.83 2,400,035 12683,786 23488492
Grand Total 533.35982 7883687 36686117 67937254

Remarks : Price excalation is expressed in USS.
FC escalation rate is applicd for both currencies.



Ttable 87 Summary Construction Cost for Low Grand Falls Scheme

Description Foreign Local Total Total
Curmrency Curmency

(1000 USS) (1000 kShs) (1000 KShs) (1000 LIS$)

1. Civit work 1156,189.25 3,485,976 113500196 21074436
2. Metal work 26,384.84 259,866 1,634.647 315717
3. Genevating equipment 43.213.23 244036 2,577,550 471,132.42
4. Trsr_lsmission line and substation 12951.14 258,205 95176517 17.734.38

£quipment

Total{1 10 4) 228,738.46 4,248,173 16,600,050  307,408.33

5. Land aquisition and compensation 0.00 407,220 101220 7.541.11
6. Administration expenses 0.00 83,000 &3.000 1,537.03
7. Engincering services 2962100 282,300 1,851,996 34.851.78
Toul{ito?) 258,362.46 5,020,693 18972266  351,338.26

£. Physical contengency 21,7108.79 463,959 1,636,234 3IN300.62
Teul(d to 8) 280,071.25 5.484,652 20608500  381.633.88

2. Price escalation 6184874 0 3351832 62.845.74
Grand total 342.0919.99 5484652 2400230 44,487.62

Remarks :

Price escalation is expressed in LSS,
FC escalation rate is applied for both currencies.

o
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Ttable 8.8 Summary Construction Ceost for Mutonga Scheme

Deseription Foreign Local Total Total
Curiency Currency
_ {1000 USS) (1000 kShs) (1000 KShs.) (1000 USH)
1. Cinid work 63,557.53 1,566.767 4,998.8714 925717}
2. Metal work 18.050.16 156,141 1130850 20.941.66
3. Gencrating cquipment 30,533.03 174,230 1,823,286 3376456
4. Transmission line and subsiation 7.228.11 73312 163,662 8.586.34
equipment
Total(i 1w 4) 119,374.48 1970450 8,416,672 15586420
5. Land aquisition and compensation .00 §9.402 89,402 1,655.59
6. Administration expenses 0.00 42,083 42,033 779.31
1. Engineering services 10.312.00 §3,264 655,112 12,131.70
Towal(l o 7) 1290.636.43 2,200,159 9,203,269 170,430.91
8. Physical contengency i0,177.50 199836 749,437 13.878.47
Total(1 1o 8) 139.564.2%8 2,400,035 9,952,706 184,309.37
9. Price escalation S0.575.55 0 2,731,080 50,575.55
Grand total 190.430.81 2,400035 12,681,786 23488492

Remarks

: Price escalation is expressed in USS.
FC escalation rate is applied for both currencies.



Table 8.9 Construcilon Cost for Fow Grand Falls Scheme

Diesceipiaon Foreign Local Total Toal
Currency Currency
(1000 IS%y  (BOCD KShs) (MO KShsy  {LDDI LISS)

F- ik wiork

Ly Preparatory works 6.961.29 165,999 LRI 10.035.45
1 2 Diversiontunnel 823N 170,288 615041 11,389.65
i.} Cofferdam 217556 34,389 150531 2.812.79
I.4 Main dam 111.931.6% 26771815 8.722.254 164,521 23
1§ Flipbucket 11452 10,615 52.45% 971 46
b6 lnake 168 23 1023 i6.113 298.40
I 7 Powerstation 3.278.82 103944 231.000 53310
1.8 Tabrace znd ourlet channel N4 94416 R.160 496592
19 Swinchyand 458 69 11067 35836 66163
10 Access road and base camp 868573 210.294 £95.526 12.380.11

Torzt(1) 145,159 28 2485978 11.350:196 210.7445.35

1 Merat work

Diversion tnpel closing gate 182010 17.350 115,668 214200
$2xd Bush pate 1371600 46656 466,560 8640 00
Spilba ay radial gate hoist.stoplogs 925306 281716 53784 1053593
Intake gate and sniake trashracks 266220 25.389 162,128 EREFALL
Penstack 423563 16.242 1966 5641.%2
Pow erhcuse 1ailrace gate hoist 637.25 6,073 +0.435 7430
Totzl 2y 16,134.84 159 866 1681647 nazraz

3. Generaling equipment

Turbines 1453314 82075 866597 16.053.65
Gernerators 12.33891 69,681 TARGS2 13.629.20
Trasformers 3182185 21.583 221563 3,221 54
Indocr swilchgear 1.812.58 414149 466 298 8.635.15
Ancilliacy equipment 1.671.66 9.430 9710 1835647
Mliccellaneous materiats 2518101 14,220 150198 27814
Transaossion hne protectine relays 210 36 1.527 16.126 293.64 g
PLC communicahon 241.02 1.361 £4.376 266.2} ~
Total 3y 43.213.23 24056 2571550 $7.732 42

A, Trensmissian Line and substation
Cquipmeint

Traasmission L2 4 EEART 208789 ERE NP Ip) B.OSL 13
Lo Grand Falls outdoor switchges 4247 37 231986 MRREE 1631 56
Exteasion of Kiambere substation 4.51890 2550 16954 41991 49
ToiliH) 1265114 258 295 G51.657 12,734.38
Tonlitwd RTS8 A6 4243173 16 600050 MITACR A
5. Land agusition and 0.60 101.2:0 401.220 15401

ColeP FRANICN

6. Admiristeation expenses [ Q) 83.000 83.000 1.517.04

1. Enzineening senvices

71 Detailed design 11.333.00 105.000 719532 1331300

72 Construcuen supenvision 18.231.00 175,300 1162014 2151878

Total{) 29.674.60 282,300 1.E831.996 314855.78

Tosli o 258,362 45 5.020.693 18972266 350133826

& Fhysical contengency 21108 79 163,959 §.616.234 3030062

Total(l 12 &) 280,011 .25 5,433,652 20.60%.500 381.638.58

10 Price escalation 52,848 14 0 ERULE-R Y 62.848.74
Tesal (Low Grand Fabls Scheme 3429192.99 5,434,652 24,002 23] 14195762 1

Remarks : Price escalation is expressed ia 0SS,
FC escatanion rate is apphed for both cutrencies.
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Table 8.10

Construction Cost for Mutonga Scheme

. Ihsc niption Faceign Lixa Toia Teaal T o
Cumency Curency
Qo0 LSS (1000 KShs) (1600 KShsy (100D LISy
b Coil woek
L.} Preparatony works 591186 142,433 454443 8415 6t
1.2 Diversion tunnel 145633 150013 552718 10 2135.52
1.3 Cofferdam 1918 53 K1 Fs 13473 2.435.901
1.4 Maindam 3665422 913,703 2.593.021 351463
1.5 Sutling Basin §.392.92 150,701 H2297 819063
1.6 Tniake 21745 10,142 5,013 464.41
1.7 Power station 282521 91.402 143,963 $51724
1.8 Talrace and outlet channel 1.555.76 32826 116237 2.161 65
1.9 Swicchyard 498 52 13,437 40.357 741.25
} 10 Access road and base Camp 119385 30951 95,419 1.761.02
Texal( by 63,557.53 1.566.167 4,973,874 92571.7)
2. Metal work
Dyversion tonnel clasing gate 117045 11158 74358 1377.01
Sand Aush gate 6,430 00 18850 383800 7.20000
Spillway radial gate hoist.eoplogs 819315 78.075 520,505 9.638.98
Intake gat¢ and miake rashracks i3 00 8748 58.320 1.030.00
Pensiach &26 B3 14,534 39516 1,102 51
Powertouse ianlrace gare.hoist 461,68 4,400 29,131 543.16
Total(2) 18.650.16 156,54 1,130,859 20941 66
3. Generatin equipment
Turbines 9.060 38 52215 546,876 10.127.32
Gereratacs 152507 13.061 447,469 $.323.50
Trasformers 235212 13.5%8 142 212 2.633.56
ladoor switchgear 7.812.54 14567 466,724 864415
Ancithany equipment 112518 6414 61.174 1.243.96
Miscellaneous materifs 1.743 66 9.939 104,097 1.922.72
Transmission hine proiective 121333 hET 211 3,053 32287 59750
PLC communication 2102 1. 14158 266.45
Toial(3; 3053808 174.230 1.821.286 3376456
4. Transmssion ling and substation
QQuUIpFIent
Yransmiissean hine 793.50 6632 19497 147217
Matonga cutdoar switchzear 643491 35.650 384165 IANERE/
Tetalth 1.223.71 73312 461,662 £.586.34
Toul(l vad) 119.374.48 1.970.450 8416672 155869 29
5. Land aguisition and 0on £3.402 83,307 1.635.59
COMPCRSINCN
6 Administraton expenies 0.00 42033 12,033 173
7. Engircenng scnvices
71 Deiaded design 00} 0 0 006
7.1 Construcuon superyision 10,112 00 95.264 6s5.112 12.131.70
Total(?) i0.31200 9% 264 635.112 12.131.70
Tould o 123659548 2200199 9 203.262 17043091
& Fhysical ecntengersy 10,177 80 199,836 743437 13.873.47
Total(1 10 &) 11988425 2.400.035 9.952,706 18430937
9. Price escalstion 05715 55 0 1.731.0380 50.575 55
Total (Mutonga Scheme) 19043953 2400015 12,683,786 234554902

Remarks: Price escalation is expressed in LSS,

FC escalation gate s apphied for both cursencias.
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