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#S. 4. 1 E!Ti*J?}\r}L' “i

Demand Categones 1090 1995 2000 2005 2010 2015
(1) Nakuru Municipality . _
Residential 21,390 29.670 41,160 54,440 72,200 95.700
Institutional 3,210 4,100 5,230 06,680 8,530 10,900
Industrial ~ 8,000 8,000 10,210 13,030 16,600 21,200
Livestock 450 400 300 20_0 150 100
Military 1,200 1,400 1,720 27200 2,810 3,580
Sub-total 35,520 45,190 60,690 79,200 103,670 135,800
(2) Gilgil Town | | |
Residential 1,050 1,650 2,320 3,200 4,400 6,060
Institutional, general public 180 250 320 400 510 650
' NYTSTC 1,310 1,760 2,240 2,860 3,650 4,660
ATSU 760 860 1,100 1,410 1,300 2,300
Commercial 30 40 60 70 80 90
Industrial 140 180 230 290 370 470
Livestock 30 40 60 70 80 90
Military, KMB 870 040 1,160 1,480 1,890 2,410
_ - GMB 1,200 1,300 1,510 1,930 2,460 3,140
Sub-total 5,570 7,020 9,000 11,710 15,240 19,870
(3) Naivasha Town _
Residential 3,710 5470 7,080 8,700 10,690 13,130
Institutional, general public 1,040 1,540 2,000 2,450 3,010 3,690
WLFTI 990 1,460 1,890 2,320 2,840 3,500
Prison 160 240 310 380 470 580
Commercial 110 i60 210 260 320 390
Industrial 110 160 210 260 320 390
Sub—total _ 6,120 9,030 11,700 14,370 17,650 21,680
(4) Gilgil Rural
Residential 650 870 1,070 1,290 1,550 1,870
Institutional 120 210 240 280 320 380
Commercial 10 10 10 10 10 i0
Industrial 130 150 170 190 210 230
Livestock 280 320 360 390 420 460
Sub-total 1,190 1,560 1,850 2,160 2,510 2,950
(5) Eburru Rural 1,800 2,200 2,760 3,300 4,030 4.930
Total 50,200 65,600 85,940 110,740 143,100 185,230
Data source :

(1)  Greater Nakuru Water Supply Project, Eastcrn Division, Stage 1, Preliminary
Design Report, July 1988

(2) Greater Nakuru Supply PI‘O]CCI Supplementary Report to Preliminary Design
Report, May 1985

(3)  Greater Nakuru Supply Project, Preliminary Design Report, May 1985






#S.6.1 HBEnME (1.4)
AP BN
Foreign Local
i Currency Currency Total
Description Portion Portion (Kshs. 103)
(US$103) (Xshs.103)
(1) Direct Construction Cost
1.1 Preparatory works 2,564 30,098 87,792
1.2 Diversion tunnel 2,155 11,615 60,094
1.3 Coffer dam 1,688 5,389 43,362
1.4 Main dam 14,037 47,986 363,824
1.5 Spillway _ 7,233 60,575 223,325
1.6 Trans-basin diversion tunnel 2,270 12,489 63,557
Sub-total for (1) 29,947 168,152 841,954
(2) Indirect Construction Cost
2.1 Land compensation & acquisition 0 8,155 8,155
2.2 Government administration 0 25,259 25,259
2.3 Engineering services 2,395 13,469 67,356
Sub-total for (2) 2,395 46,883 100,770
(3) Contingency
3.1 Physical contingency 3,234 21,504 94,272
3.2 Price escalation 5,912 112,549 245,580
Sub-total for (3) 9,146 134,053 339,852
41,488 349,088 1,282,568

Total

31 -






#S.6.1 HEERWE  (2/4)

Mok A M, RF-Y 2-1

Foreign Local
Descrinti Currency Currency Total
escription - Portion Portion (Kshs. 103)

(US$103)  (Kshs.103)

(1) Direct Construction Cost

1.1 Preparatory works 2,854 17,227 81,442
1.2 Raw water transmission system 4,520 19,242 120,942
1.3 Water treatment works 10,148 86,784 315,114
1.4 Nakuru treated water transmission system 17,985 83,836 488,499
1.5 Naivasha treated water transmission system 5,117 23,189 138,322
1.6 Gilgil East rural supply system 709 6,506 22,518
1.7 Gilgil West rural supply system 577 7,305 20,287
1.8 Eburru rural supply system 1,666 18,792 56,277
1.9 KMB bulk supply system 43 359 1,326
1.10 GMB-NYSTC bulk supply system 6 28 163
1.11 ASTU bulk supply system 0 0 0
Sub-total for (1) 43,625 263,328 1,244,890
(2) Indirect Construction Cost
2.1 Land acquisition and compensation ' 0 1,190 1,190
2.2 Government administration 0 37,384 37,384
2.3 Engineering services 3,490 21,066 99,591
Sub-total for (2) 3,490 59,640 138,165
(3) Contingency
3.1 Physical contingency 4,363 26,333 124,501
3.2 Price escalation 8,215 162,215 347,053
Sub-total for (3) 12,578 188,548 471,554
Total 59,693 511,516 1,854,609







£S.6.1 HEEMHE (3.74)

5147}\}5&’.:"1 Il__‘a Xi"“'/ 2~ 2

Foreign Local
_ Currency Currency Total
Description Portion  Portion  (Kshs. 103)

(US$103) (Kshs.103)

(1) Direct Construction Cost

1.1 Preparatory works 2,312 13,065 65,085
1.2 Raw water transmission system 3,716 15,468 99,078
1.3 Water treatment works - - ' 5,229 44,795 162,448
1.4 Nakuru treated water transmission system 17,416 77,545 469,405
1.5 Naivasha treated water transmission system 3,61 3 15,697 96,989
1.6 Gilgil East rural supply system 709 6,566 22,518
1.7 Gilgil West rural supply system 577 7,305 20,287
1.8 Eburru rural supply system 1,666 18,792 56,277
1.9 KMB bulk supply system 0 0 ¢
1.10 GMB-NYSTC bulk supply system - 0 0 0
1.11 ASTU bulk supply system 97 472 2,655
Sub-total for (1) 35,335 199,705 994,742

(2) Indirect Construction Cost

2.1 Land acquisition and compensation 0 810 810
2.2 ‘Government administration 0 29,867 29,867
2.3 Engineering services 2,827 15,976 79,584

Sub-total for (2) 2,827 40,653 110,261

(3) Contingency

3.1 Physical contingency | 3,534 19,970 99,485
3.2 Price escalation 16,622 278,271 652,266
Sub-total for (3) 20,156 298,241 751,751
Total : 58,31 8 544,599 1,856,754







#£S5.6.1 HARREE  (44)

FARMERET N, AF-Y 2-3
Foreign Local
e Currency Currency Total
Description Portion Portion (Kshs. 103)

(US$103) _ (Kshs.103)

(1) Direct Construction Cost

1.1 Preparatory works | 456 3,936 14,196
1.2 Raw water transmission system 0 0 0
1.3 Water treatment works 4,912 42.709 153,229
1.4 Nakuru treated water transmission system 1,420 12,009 43,959
1.5 Naivasha treated water transmission system 179 1,513 5,541
1.6 Gilgil East rural supply system 0 0 0
1.7 Gilgil West rural supply system 0 0 0
1.8 Eburru rural supply system 0 0 0
1.9 KMB bulk supply system 0 0 0
1.10 GMB-NYSTC bulk supply system 0 0 0
1.11 ASTU bulk supply system 0 0 0
Sub-total for (1) 6,967 60,167 216,925
(2) Indirect Construction Cost
2.1 Land acquisition and compensation 0 380 380
2.2 Government administration - 0 6,519 6,519
2.3 Engineering services ' 557 4,813 17,346
Sub-total for (2) 557 11,712 24,245
{3) Contingency
3.1 Physical contingency 697 6,017 21,700
3.2 Price escalation 4925 123,688 234,500
Sub-total for (3} 5,622 129,705 256,200
Total ' 13,146 201,584 497,370




#S.6.2

RIS I

{Unit: 1000Kshs.)

w)
1

Descriptiorn 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
{A) Initial Cost
1) Foreign Currency _ .
Malewa Dam and Diversion Tunnel 6404 14408 6404 180903 217725 338595 36021 _ i
Raw Water Transmission Sysiem 1058 227 1058 8483 29700 85208 698 855 1868 855 778 29025 65768
Water Treatment Works 2340 - 5063 2363 69300 104378 103388 1463 1193 2610 1193 42458 53798 47250 1148 2433 1148 39893 50535 44415
Nakuru Treated Water Transmission System 4140 9000 4340 167310 214005 49703 2610 4028 8730 4028 33705 222233 222075 338 720 315 2723 28665 7538
Naivasha Treated Water Transmission System 1170 2965 1170 9608 52628 77445 743 833 1823 833 6975 10328 81833 45 S0 45 338 68 4500
KMB Bulk Water Supply System 0 23 0 90 23 1080 0
NYSTC & GMB Bulk Water Supply System 2 3 1 12 2 - 159 1 . .
ASTU Bulk Water Supply System ' ‘ 23 45 23 203 1958 495
Gilgil East Rural Water Supply System 158 360 158 1328 7290 10733 113 158 360 180 1373 7313 10800
Gilgil West Rural Water Supply Systern 135 293 113 1080 5918 8753 90 135 293 135 1103 5940 8798
Eburu Rural Water Supply System 383 833 383 3128 17145 25223 248 183 833 383 3218 17145 25380
Price Contingency 474 2121 1464 53380 112896 135892 9652 0 2070 4950 2520 34650 135608 194220 0 720 1665 B10 24503 47543 15573
Total 16264 36942 17254 496622 821710 836179 51639 9675 21510 10148 130B60 483345 656618 0 2230 4928 2318 67455 126810 92025
2) Local Currency ' _ o
Malewa Dam and Diversion Tonnel 3075 6387 3075 70462 57479 81369 14162
Raw Water Transmission System 664 1205 664 2099 . 6218 16899 501 541 1000 573 2022 6179 12487
 Walter Treatment Works 2106 3956 2106 27727 41228 41324 1447 1086 2041 1138 17296 21801 18516 1629 1935 1079 16482 20773 17648
Nakuru Treated Water Transmission System 2745 5005 2745 36917 59240 13438 2049 2606 4742 2758 9996 47826 43452 293 551 308 1508 11176 2985
Maivasha Treated Water Transmission System ! 1405 772 2591 11305 16491 578 536 973 3617 2077 2800 16113 37 70 39 198 78 1707
KMB Bulk Water Supply System 9 16 9 50 16 408 7 )
NYSTC & GMB Bulk Water Supply System | 2 1 il 3 33 1
ASTU Bulk Water Supply System ' ' 15 28 .16 66 447 120
Gilgii East Rural Water Supply System 155 290 154 661 3116 4563 103 154 291 162 133 3188 4516
Gilgil West Rural Watér Supply System 154 293 153 702 3439 5045 160 154 293 159 766 504 5008
Eburu Rural Water Supply System 410 780 410 1853 8876 13005 27 410 780 428 2025 9055 12897
Price Contingency 807 3218 2620 51736 39604 113017 13742 3961 8102 5104 33589 98593 128922 1741 3475 2052 27646 51245 37530
Total 10897 22557 12709 195329 280524 305592 32993 9463 18250 10905 68570 193393 244031 0 3100 6031 3478 45834 83272 59870
3) Total Cost _ : - o
Malewa Dam and Diversion Tormnel 9479 20795 9479 251865 275204 419964 30213 0 0 0 0 0 o . 0 0 0 0 0 0 0 0
Raw Water Transmission System 1722 . 23478 1722 10582 . 35918 102107 1199 0 1396 2868 1428 9200 35204 78255 0 0 0 0 0 0 0
Water Treatment Works ' 4446 9019 4469 9027 145606 144712 2910 0 2279 4651 2331 59754 15599 65766 o a7 4388 2227 56375 71308 62063
Nakuru Treated Water Transmission System 6885 14005 6885 204227 333245 63141 4659 0 6634 13472 6786 43701 270059 267527 0 631 1271 623 4231 39841 10523
Naivasha Treated Water Transmission System 1941 35970 1942 12199 63933 93936 1321 0 1369 . 2796 1400 9052 13128 97946 0 82 160 B4 536 146 6207
KMB Bulk Water Supply System 9 39 9 140 39 1488 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NYSTC & GMB Bulk Water Supply System 3 5 2 23 6 191 2 . 0 -0 0 0 0 0 0 0 0 0 0. 0 0
ASTU Buik Water Supply System o 0 0 0 o -0 0 0 T Y & 39 269 2405 615 0 0 0 0 0 0 0
Gilgil East Rural Water Supply System 313 650 312 1989 10406 15296 21% 0 312 651 342 2106 10501 15316 0 0 0 0 0 0 0
Gilgil West Rural Water Supply System 289 58 266 1782 9357 13798 190 0 289 586 294 1869 9444 13806 0 0 0 0 0 0 0
Eburu Rural Water Supply System 793 1613 793 49.81 - 20021 38228 519 0 M3 1613 811 5243 26200 38277 0 ] 0 0 G 0 0
Price Contingency 1281 5339 4084 107136 ‘202500 248909 23394 0 6031 - 13052 7624 68239 234201 323142 0 2461 5140 2862 52149 98783 73103
Total 27161 59499 20963 691951 1102234 1141771 84632 0 19138 .39760 21053 199430 676738 900649 0 5350 10859 5796 113289 - 210082 151895
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A. Total Discharge into Lake Nakuru
1)  Total BODj5 not to exceed 800 kg/day
2)  Heavy metals (excl. Zn; Fe) not to exceed 0.1 mg/1

B. Additional Standards for Discharge Directly into Lake Nakuru

(Town Sewage Works) .
1)  BODj3 at 20 °C (excl. algae) not to exceed 50 mg/1
2) Q0D ' " 80 mg/1
3) - Suspended Solids " 30 mg/1
4)  Free ammonia _ ) 10 mg/1
5)  Heavy metals total (excl. Zn; Fe) ) 0.1 mg/1
6) Zinc ) 0.3 mg/1
7)  Cyanide ' " 0.05 mg/1
8)  Total phenols " 0.1 mg/1
9}  Organochlorines total " 0.001 mg/1
iy ol No trace
11)  Anionic detergents not to exceed 0.5 mg/1

12)  Effluent at dilution 1:20 must not be toxic to Tilapia grahami in 48 hours.

13)  Flow records must be maintained at the inlet and outlet of all sewage works.

14)  The effluent must be aerated over a cascade before discharge into the lake.
(Njoro River Sewage Works)

1) BODS at 20 °C (excl. algae) not to exceed 30 mg/1
2) . COD " 50 mg/1
3)  Suspended Solids " 30 mg/1
4)  Free ammonia _ " 5 mg/1
5)  Heavy metals total (excl. Zn; Fe) " 0.1 mg/1
6) Zinc " 0.3 mg/1
7y Cyanide ! 0.05 mg/1
8)  Total phenols " 0.1 mg/1
%)  Organochlorines total " 0.001 mg/1
1) Ol ' _ No trace
11)  Anionic detergents not to exceed 0.5 mg/1

12)  Effluent at dilution 1:10 must not be toxic to Tilapia grahami in 48 hours.
Toxicity = a water killing 50% or more of the test animals.
13)  Flow records must be maintained at the inlet and outlet of all sewage works.

Data source: MOWD
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Descriptions Malewa River Turasha River Lake Naivasha
: No . Discharge No . Discharge No . Discharge
(cu.m/sec) (cu.m/sec) (cu.m/sec)
(1) Low Flow Season ,
Domestic 16 0.007 - - 40 0.039
" Public 2 0.030 4  0.003 1 0.003
Minor irrigation - - - - - -
Industrial - - - - i 0.001
Power - - - - - -
General irrigation - - - - - -
Others - - - - - -
Total 28 0.037 4 0.003 42 (0.043
(2) Flood Season
Domestic - - - - -
Public - - - - - -
Minor irrigation 3 0.001 - - 16 0.002
Industrial 1 0.028 - - - -
Power 1 0.008 - - 1 0.008
General irrigation 8 0.068 2 0.010 62 0.819
Others H 0.007- - - 1 0.03
Total 14 0.112 2 0.010 80 0.858
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