Appendix 8.1 Maintenance Cost Calculation



RRES in Hestern Kenya

Table Maintenance Cost Calculation

Gravel Road
Present Expendifure
(ksh/kny/year)
Routine Periodic
Grading LBM Gravelling

Nyanza 8,000 4,477 525,000

Western 6,500 2,100 947,368

Average 7,250 3,288 736,184
Note: Present actual costs in the study area
Estimated by the Study
B B (kshikm/year)
Activities Unit Rate | Months | Frequency | Value | Finance Cost
Grading 6,797 12 0 81,563 81,563
Routine (1.BM) 9,155 1 9,155 0 9,155
Gravelling 631,015 Gravelling 1.oss Calculation 631,015

Note: For LBM maintenance, operation must be the same as Paved Road.

Paved Road

Present Expenditure

(ksh/kmyyear)

Routine Periodic
. Pothole LBM Resealing 605 :labour percentage
Nyanza 121,250 15,260 1,587,029 of LBM
Western 43,598 15,256 1,260,000 15,258x0096=9,155
 Average 82,424 15,258 1,393,515
Note: Present actual costs in the study area
Estimated by the Study
(ksh/km/year)

Activities Unit Rate | Months [Frequency|  Value Finance Cost
Pothole - 70,324 | 70,324 ] 70,324
Routine {(LBM 9,155 1 9,155 0 9,155
Resealing 1,206,884]@ Syear | 1,206,884] { 1,206,884

Source: PWOs and DWOs of the study arca
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Homa Ray -Mbita Road (C19}
{cogth = 42km
Gravel Loss Calculation

RRIS in Western Kenya

iT= 73% [Veruzal
ADT |AnADT| R m ¢| Factor| GL | Thickness | Regravelling| Frequency
Vi) 363 1.00 mim 125 wm | of gravelling
7999 123 45| 100 Il o7] 373 87.7 0 0
2000 132 43 1.00 3 07| 396 8.1 (4 0
2001 142 52 1.00 3 07| 420 6.1 125 )
2002 153 56 1.00 3 Q71 443 86.6 [ g
2003 164 60 100 3 071 4723 303 125 I
2004 1 177 64 1.00 3 7] 502 114.1 0 0
2003 2 190 69 1.00 3 0.7] 534 60.7 0 0
2006 k! 204 74 1.00 k] 071 568 39 125 1
2007 4 219 SOH 1.00 3 07] 604 63.4 0 0
2008 5 236 86 1.00 3 07 643 4.1 125 I
2009 6 254 93 1.00 3 0.7 685 60.6 125 i
2010 7 273 99 1.00 K| 07 130 11238 1] 0
2013 8 293 107 1.00 3 0.7 719 347 125 1
2012 9 315 115 1.60 3 0.7 831 76.6 125 ]
2013 10 339 i24 1.00 3 0.7] 886 113.0 0 0
2014 it 364 133 1.60 3 0.7] 946 184 125 1
2015 12 301 143 1.00 3 0.72{ 101.1 423 125 1
2016 13 421 154 1.00 3 0.77 108.0 594 125 1
2017 14 452 165 1.00 3 0.7] 115.4 69.0 125 1
2018 15 486 177 1.00 3 0.7] 1234 70.6 125 1
2019 16 522 191 1.00 3 0.7} 1320 63.6 -125 1
2020 17 562 205 1.00 3 0.7 1412 47.4 125 1
2021 8 604 220 1.00 3 Q.71 1511 213 250 2
2022 19 649 237 1.00 3 0.7] 1618 109.5 125 1
2023 20 698 255 1.00 k) 0.7 1732 61.3 125 1
Homa Bay -Mbita Road (C19%)
Length = 92km e
Mainienance Cost T Withoot With
Unpaved road faved Road
Gravelling  Routine Totsl | Total(C19) | Routine Periodic Total Total (C19)
Cost Grading 1.BM Ksh/Km 42] LBM  Carsiageway Resealing Ksh'Xm 42y Cost saving
631,015 81,563 9,155 72L7321 30312753 9,155 70324 1,206834  §,286,362] 54,027,202
1999 [ TRTX) 9155 Q07i7y 3810127 7] [ 9 & 6: -3810127
2000 @ 81,563 9155 9047 3810127 [ [id 0 1] o -3810.127
2001 631,015 81563 9155 72,7321 30,312,75) 0 ] ¢ 0 o| -30312751
2002 ¢ 81,563 A M 90,717 3810127 Q 0 ¢ ] ol 3810127
2003 631,015 81,563 QI35 772 30,312,751 g 4] @ 4 : af -30,312,751
20084 ] 0 81,563 9,155 90,17, 31,810,127 9,155 100,959 L4 HONI3E 4624755 514638
M5 2 0 81,563 2,155 90,717 3810127 9,155 108,531 0 nressl o£942734] 1132658
2006 3 631015 81,563 9,055 721,732 30,312,751 9,155 116,670 4] F25,825) 5,284,656] -25,028,095
2007 4 g 81,563 9,155 90,717 3,810,127 2,155 125,421 0 1345751 S,652167 1342040
2008 5 631015 81,563 o155 1213312 30,312,751 %155 134827 1L206,884 L150855| 56735350} 20,423,600
209 6 631015 81,563 9155 721,732 30,312,751 9,155 144,939 ) Q 1540 6471,948% 23,840,803
2010 7 & BL583 2,155 20,717 3810127 9,155 1553810 0 164968 6928506 - 3118379
2011 § 631015 B1,583 9,155 70,732 30,312,751 9,155 167,495 o 176,650  7,419,306] -22893, 444
2012 9 631015 B1,563 9,155 721,732 30,312,751 9,155 180,058 0 I189,212) - 7.9469i7] -22365.334
2013 10 ¢ 81563 9,155 90717 3,810,127 9,155 193,562 1,206,834 1,409600| 59203206 55393079
2064 1N 631,015 81,563 a1ss 7,732 30,312,951 155 208,070 0 212,234 923818} -21, 188913
s 12 631,015 §1,563 9,155 121,732 30,312,751 9,155 221685 O 232840 9779266} 20,533,454
2016 13 631,085 81,563 9155 721,732 30,312,751 2,155 240,461 0 249.616] 10483874} -19,828.877
2007 M4 631,015 81,563 9,155 721,732 30,312,751 9,155 258,496 0 267,651 12,241,326 -19,07),424
2018 15 631015 81,563 9,155 12,132 30,312,751 2155 277,K83 1, 206884 1,493,921 62,744696] 32,431,945
019 16 631015 B1,563 G55 2,13 30,312,751 9,155 258,724 0 307,879 12930920\ -17,381,.831
200 17 631,015 81,563 9,155 72],73‘2, 30,312,751 9,155 321,129 0 330,283 13875900 -16,440.840
2024 18 1,262,035  8),563 D455 1,352,747, 56815375 9,155 345213 Q0 354,363 14,8383456) -41,931,918
202 19 631015 E1,5483 9,155 72!,’?32; 30,312,951 9,155 37104 0 380,259 15970878] -14 341,873
2023 20 631,015 81,563 9,155 121,732 30,312,751 %155 358,937 1206834 1,614,975 67.828964] 3751623
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Bumala-Port Victoria
Leagth = 44km
Gravel Loss Calculation

RRIS in Hesrern Kenya

= 1.5% chéiﬁ]
ADT | AnADT | R m %%} Factor| GL | Thickness | Regravelling|  Frequency
(v/D) 365 1.50 3 mm 125 mm | of gravelling
1999 10% 40 1.50 5 0.7 394 85.6 0 0
2000 117 43 £.50 5 0.7 414 44.1 6 0
2001 126 46 1.50 5 a7 436 0.5 125 1
2002 135 49 1.50 5 07| 459 796 0 ¢
2003 146 53 1.50 3 0.7{ 484 312 123 1
2004 1 156 57 1.5¢ 3 07] 510 105.2 0 0
2005 2 168 61 1.50 5 0.7] 3539 51.3 125 1
2006 3 181 66 1.50 5 0.7} 568 119.4 0 a
2007 4 194 1 1.50 5 0.7] 60.1 593 125 1
2008 5 209 76 1.50 5 0.7 636 120.7 0 0
2009 6 225 82 1.50 5 0.7] 613 534 125 0
2010 7 242 88 .50 5 071 N3 107.0 0 0
201 8 260 95 1.50 5 0 156 314 125 1
2002 9 279 102 1.50 5 0.7] 802 76.1 125 1
2013 10 300 110 1.50 5 0.7] 85.2 1159 0 0
2014 it 323 118 1.50 5 o] 905 254 125 1
2015 12 347 127 1.50 5 07] 962 54.2 125 i
2016 13 KK 136 1.50 5 0.7} 1024 768 125 1
2017 14 401 146 1.50 S 0.7] 109.0 929 125 I
2018 IS 431 157 1.50 5 8.7l 1160 101.8 125 1
2019 16 463 169 1.50 5 0.7} 1237 103.2 125 1
2020 17 498 152 1.50 5 0.7] 1318 963 125 1
2021 18 535 185 1.50 5 0.71 140.6 £0.7 125 1
2022 19 575 210 1.50 5 077 1501 55.7 125 i
2023 20 618 226 1.5¢ 5 0.7] 160.2 20.4 125 1
Bumala-Porl Yicioria
Length = 44km o
Maintenance Cost " Withool ] TR
Unpaved toad Paved Road
Gravelling  Routine Total . Total Routine Periodic Total “Total (C19}
Cast Grading 1BM  KshKm 431 1BM  Camiageway Rescsling  Keh/Km 44} Costsaving
631015 81,563 9,155 72,732 31756215 9,153 70,324 L206,834  1,2863621 56,599,925
1999 0 81,563 9,135 0,717 3,991,581 ] ] 0 0 ¢ -3,991,561
2000 0 81568 9155 90,717 3,991,561 0 0 ] 0 ¢] -3,991,561
2001 631015 81,563 9158 721,732 31756215 2] ¢ g o 0} -31,756,215
2002 o 81,563 9,158 90,717 3,991,561 0 ¢ ¢ 0 o} -3.991,361
2003 631015 B1S63 9,155 MLMIN 30756215 ¢ 14 & 4] Gl -31,756,215
2004 } 0 8156 9,155 90,17 3,991,581 9.155 100,559 0 HNa3: 4844992 853,430
2005 2 631015 BLSEY 9155 T2 9, 756,215 9,155 108,531 ) J12685 5,178155] -24,578.060
2006 3 0 81563 9155 90,Tl?i 3,992,561 9,153 116,670 0 1258251 5536,306] LMHLTH
2007 4 631015 81,562 9,155 721,’?3’2; 31,756,215 155 125421 4] 134375 5921,318] -25,834,697
2008 5 0 81563 9,155 902L7 3,991,561 9,155 134,827 1,206,884  1,350865) 39438081 53446520
2009 6 0 81563 9,155 90,'!1]" 3,991,561 9;155 144,939 1] 154094 6,780,136 2,785,574
2010 7 0 B1,563 9,155 90,?”1 3,991,561 9,155 155,810 i 164964)  7,258,435] 3266874
2014 8§ 631015 81,563 9,155 72 l,?Jli 31,756,218 3,155 167,495 0 176,650F 2,772,607] -23,933,608
2002 9 631,015 81,563 2,155 TZI,TJZ; 375515 9,155 150,058 0 189,2121  8325,3¢1| -23,430.874
013 10 : 6 BL583 9,155 %007 3,991,561 9,155 193,562  1,206884 14096001 62.022406] 38,030,843
2014 11 631015 81,563 - 9,155 72I.732§ 317568218 9,155 208,079 [ 217,234] 9558285] -22,197.930
2015 12 63,015 B1SSd 9155 721,332 3, 756,215 9,155 223,585 0 232840 10,294946] -23,511,269
S 2016 13 631LI5 - 81,563 9,155 72!.132‘ 3756215 2,155 240,461 0 249,616 10,983,106 -20.773,109
2017 14 61015 81563 9,155 '?2],1'32‘i 31,756,215 2,155 253,456 0 267,651} 11,776,628) -19.979,557
2018 15 631,015 B1,563 155 72!;732; 31,756,215 9,155 2TR883  L,20ASR4 1493021 65,730539; 319763
2013 16 631015 B1,563 2,158 12,7320 31755215 9,155 293,724 0 2078791 13546678| -18209,537
2000 17 6310)5  BYS563 2,155 721,7325 31,756,215 9,155 EXI R P 4] 30,2831 14532468] -12,223.747
2021 18 631015 81,563 9,455 721,132'{ 31756215 9,155 345213 [H 354,368 155921921 16,164,023
2022 19 631015 81,563 9,155 72],732; JL756.215 9,155 371,104 [ 386,259 16,731,396 -15024,819
2023 0 631015 BE363 9,158 72!.?32E 31,758,213 9,155 3192937 1206834 1654975 710589151 38302760

81-3



RRIS in Western Kenya

Ronge-Ogeabo
Eongth = 20km
Gravel Loss Calculation

1¥= 7.5%; Verical
ADT | An ADTIR m %|Factor | Gl | Thickness | Regravelling|  Frequency
{ViD} 365 1.50 $ i 125 mm | of Gravelting
1999 146 53 1.50 5 07] 485 6.5 [\ 0
2000 §57 57 1.50 5 0.7 511 25.4 125 1
2001 169 62 1.50 5 031 540 26.4 0 0
2002 181 66 1.50 5 0.1 570 394 125 1
2003 195 71 1.50 5 0.7] 603 104.1 0 0
2004 1 216 77 1.50 K] 0.7 638 403 125 {
2005 2 225 82 1.50 5 0.7] 615 918 0 6
20056 3 242 88 1.50 S 671 1S 26.3 125 {
2007 4 260 95 1.50 5 0.7] 158 755 125 1
2008 5 280 102 1.50 5 071 804 120.1 0 0
2009 6 301 110 1.50 5 07| 854 347 125 t
2010 ? a 118 1.50 3 071 9.7 68.9 125 t
2011 8 348 127 1.50 3 07 965 974 125 i
2012 9 Kyl 136 1.50 5 07] 1026 119.8 0 0
2013 10 402 147 1.50 ) 0.7] 1092 10.6 125 ]
2014 B 432 158 1.50 s 071 1163 19.2 125 ]
2015 12 464 170 1.50¢ 5 0.7} 124.0 20.2 125 I
2016 13 499 182 L50 5 0.7] 1322 131 1235 t
207 14 537 196 £.50 5 0.7] 1410 -2.9 250 2
2018 15 Y ¥ 2n 1.50 5 0.7] 1505 96.6 125 !
2019 16 620 226 1.50 5 07| 160.7 60.9 125 i
2020 17 667 243 1.50 5 0.7] 116 14.3 250 2
2021 18 7 262 1.50 5 0.7 1834 81.¢ 125 i
2022 19 770 281 1.50 5 0 1960 10.0 250 2
2023 20 828 302 1.50 5 0.7} 209.6 50.4 125 i
Ronga-Ogenbo
Lenpth = 20km . e
Maintemance Cest 7T With™ Without
Unpaved road Paved Road
Gravelling  Routine Total Total {C19) | Routine Periodic Totzk Total (C19)
Cost Grading LBM  KshKm 0 2] LBM  Camiageway Resealing  KshWKm 20} Cost saving
631015 81,563 0.155 X732 14,434,643 9,155 70324 1206884 12863621 23,727,239
1939 0 Bi1,563 2155 9077 1,814 346 [ [1] [] ] 41 -1,5814346
2000 611,015 81,563 K155 121,03 M4M4843 [ 0 0 4] 01 -14,434,643
2001 0 81563 9,155 90,7175 1814 346 1] 4 0 4] 0 -1,514346
2002 631,015 81,563 9,155 721,732 14,434,643 [ /] 1] 0 O|-14434,643
2001 9  BI,S53 0.155 90,717 1814346 [ [ 0 0 o1 -L8M, 145
2004 1 631,015 81,563 9155 121,132, M.434643 9,155 100,959 G I3 22022691 12232374
2005 2 0 81,563 9,155 90,117 1314346 9,155 108,531 ¢ 112655] 2353707 | 539,361
2006 3 631,015 81,563 9,155 ?21,732i 14,434,643 9,155 115,670 0 123325y 25765031 -11,918,141
2007 4 631,015 BL56D 9,155 121,732, M 42643 9,155 125,421 0 134,575) 26915087 11,743,135
2008 5 O 51,5563 9,155 90,717 L8 346 9,155 134827 1206884 LI50.865| 27,017,310] 25200964
2009 6 633015 81,563 9,155 121,732y M 414643 9355 144919 L3 154.094) 3085880 -11,352,763
010 7 6MBIS BLS6D 9155 N2 HIMH6D 0,155 155810 O 149681 32992891 -71,135,358
2011 8 631,015 81,563 9,155 T21,732, 14434643 9,155 167,495 0 176,6301 3,533,003 | -10,¥01,640
2012 9 o 81583 9,155 90,717 L814,346 9,155 180,058 1] 189,212 - 3,784246| 1,969,900
2013 10 63,015 81,563 9,155 721,132, 14,434,643 9,155 193,562 1,205,884 1,409,6000 28192003 | 13,737,360
2004 N 631015 81,563 9355 20,132 14434643 9,155 28079 0 2172341 43446751 -10,089,968
2015 12 631015 381,563 9355 21,732 14434643 9,155 22X 685 0 232,840 4656793 9777850
2016 12 631013 81563 9,155 21732 14434643 9,155 240,461 -0 H6I6T  £,992321 % 942322
2007 14 1262030 81,563 9,155 ISR 27,054,940 9,153 258496 0 2676511 3353013} -2L701923
0I5 15 631015 81,563 155 21732 [A434643 9,155 2TTEY3 1,206,884 1493927 293784271 15,445,784
2009 16 6MOI5 81,563 SAS5 720,732, 14434643 9,185 293,724 0 307,879 61575531 8217062
2060 17 1,262,030 B1,563 9,155 1,352,747 27,054,940 3,155 325,129 0 28I 605,667 -20449.273
221 13 631015 81,583 Q155 721,732 14,434,643 155 345,213 0 354,368 7087360) 2347283
2022 19 1,262,030 81,563 9,155 1,352,140 27054940 2,153 31,104 [} 380259 7005180 -19.449 760
a3 631015 81,563 9,155 12 1,7325 14,434,643 2,155 398,937 1,206,884 .f, 614,975 322990567 17864864
[ - _ -
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Tabie9.1.1 Quantity of Route C 19 ( Section 1-{, 1=
(Homa Bay — Obanda)

77777777 B Work Ilem e Unit
M a) Site clearance ha
Site & Stripping
Clearance b} Demolish & m
.} Gdisposestuctuce
(2) a) Cutting
Farth Common m?
work Rock m’
b) Embankment m'
¢) Sub-grade m’
_________________ __preparation N
'(3) Slope compaction omt
(4) a) Bitumen {1.0tvm? >c2) it
Pavement b) Chipping m'
Work ¢) Base m’
(Carriage d) Sub-base m’
way} ¢) Tack coat (0.51iv/m’%) kit
_| 0 Prime coat (1.21it/m?) it
(5 a) Bitumen {1.0lit/m?) lit
Pavement b) Chipping m’
Work c) Sub-base m*
 (Shoulder) | d) Prime coat ( 1.21m’) it
(6} a} Sub-grade replaced by m’
Black Cotton soil treated by lime
Soil b) Boulder treatment m’
 Treatment | .
(7 a) Box culvert
Culvert & 25120 concrete m’
Drainage Reinfarcement bar t
Levelling Concrcte m?
Foundation m’
b) Pipe culvert
Pipe 600 m
Pipe 900 m
Bed, surround, haunch w?
c) Head wall, wing wall, md
apron, inlet, outles
d) Fabric Mesh m?
e} Gabion m’
£y Structure excavation and m
fill/ compaction
£) Grouted stone przchm B m'
U] lay1 Traflic si sagn no.
Road b) Guardrait m
furniture ¢} Kilometer post no.
d) Delineator 1o.
e)Centerinemark | o’
(8) Land aoquasmon &(house compensauon) m*

REIS in Hostern Kema

20k )

Calculation | Quantity |
(20\ 20 000}/ 10, 000 10
(40 + 1)< 11.00 451
Refer to Table 9.1.12 24,082
"
” }50,386
0.30 x 12.50 x 20,000 75,000
... 120x20000 240,000
7.00 x 1.00 % 2 x 20,000 230,000
7.00 x0.03 x 20,000 4,200
015 x .00 x 20,000 21,000
0.175 x 7.00 x 20,000 24,500
7.00 x 0.50x 20,000 70,000
7200x120x20000 | 168000
150x2x 20, 000 x 1.0 60,000
0.015 x 1.50x 2 x 20,000 900}
025 x1.5x2x20,000 15,600
_ 150x2x120x20,000 | 72,000
Refer to Table 9.1.8 75,000
it $0,000
 RefertoTable 9.1.7 & B
218 804
90
7.5
15.0
» 308.0
1320
250.8
1421
7
1.656.4
" 93
’ 3.068.0
n
3975
C_05x1,325x2 -
1 place/km x 20. Okm 20
0.2-0.5km/place x 4places 1,700
Iplace/km x 20km 20
place/Sm x 1,700m 340
 20kmx 10cm 2,000 |
12,000 v 2000 ) ]
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RERIS in AYestern Keiner

‘Fable 9.1.2 Quantity of Route C 19 ( Section 1-2, 1= 22.06 km }

((}banda ﬂ_'\j lnia)

o Worklem T TUmt | Calelation | Quantity ]
(1) a) Site clearance ha (20 x 22,060)/ 10,000 44
Site & Stripping
Clearange b} Demolish & m (79+2)x 11 801
_ dispose structure S .
(2) a) Cutling
Barth Common m* Referto 9112 39,560
work Rock m?
b) Embankment m’ ” 122,506
b) Sub-grade m’ 0.3x 12.5x 22,060 82,725
e d_prepatation L ]
{3)Stopecompaction_f om | 12022060 | 264,720
{H a} Bitumen {1.0lit/m’x2) lit 700x1.00x2x22060 308,840
Pavement b) Chipping m’ 7.00x0.03 x 22,060 4,633
work ¢} Base m 0.15x 7.00 x 22,060 23,163
(Carriage d) Sub-base m’ 0.175 x 7.00 x 22,060 27,024
way) ) Tack coat {0.5%it/m?) tit 7.00x0.50x 22,060 71,210
| f) Prime coat {(1.26/m’) fit 7.00 x 1.20 x 22,060 185,304
(5) a) Bitumen (1.06/m?%) it 1.50x2x1.00x21,670 66,180
Pavement b) Chipping a’ 0.015 x 1.50x 2x 21,670 993
Work ¢) Sub-base m* 0.25x1.50x2x21.670 16,545
(Shoulder) | d) Prime coat { 1.2livm?). | 150x2x12x21,670 | 79416 ]
(5) a) Sub-grade replaced by m? Refer to Table 9.1 8 112,500
Black Cotton soil treated by lime
Soil b) Rock m? N 120,000
Treatment T
N a) Box culvert Refer to Table 9.1.7 and
Culvert & 25/20 concrete m’ Table 9.1.9 3574
Drainage Reinforcement bar t 357
Levefing Concrete m’ 4.9
Foundation m’ 488
b) Pipe culver
Pipe 600 m 1 495.0
Pipe 900 m 374.0
Bed, surround, haunch m? 495.3
¢) Head wall, wing wall, m’ " 3188
apron, inlet, outlet
d) Fabric Mesh o » 3,355.1
¢) Gabion ne " 488
f) Structure excavation m? ” 7.071.5
and fill/ compaction
; 3 :
- g} Grouted stone p.l._ 1_1_1__  01sx6000x2 1,800.0
a) Traftic sign no Iplace/km x 201.67km 22
¢) Guardrail m 0.1-0 3knvplace x 3 places [l
d} Kilometer post no, Iplacefkm x 21.67km 22
¢) Delineator no. Iplace/Sm x 600m 120
| B Centerline mark m’ 21.67km x 10cm 2,200 §
| (9) Land acquisition &({ house compensation) } m? } 750 + ( - ) )
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RIIS in Wostern Kernya

Table 9.1.3 Quantity of Route C 19 ( Scction I-3, E= 035 km )

(Mbita causeway)

‘Quantity |
1

T34
1,313

4200
4,900
74
3168
429
1,225
2,940
1,050
16
263
1,260

o Workkbem CUniy o Caleulation
{1) Site a) Site clearance ha (20 x 350) /1,000
| Clearance | &Strpping  } U
(2) a) Ewmbankment o’ Referin9.1.12
Earth b) Sub-grade m’ 03x125x350
_work | prepaation | [
| (3)Slopecompaction | o | 120x3%0
1 a) Bitumen (1.010m’x2) 1it 70x1.0x2x350
Pavement | b} Chipping m* 7.0x003 x 350
work c) Base nt’ 0.15x7.0x350
{Carnage d) Sub-base m’ 0.175x 7.0 x 350
way) ¢} Tack coat (0.5it/m?) fit 7.0x0.5x350
777777 | Dermecoat (12hWm’) § WL i TOx 1.2x350
(5) a} Bitumen (1 .0litny) m’ 1.5x 2% 1.0x 350
Pavement | b) Chipping m’ 0.015x1.5x2x1350
Work ¢) Sub-base m’ 025x15x2x350
(Shoulder) | d) Prime coat ( 1.2tivm?) T ] 15x2x12x350
{6) Rock slope protection _|omt ] 70x2x350x05
(7) Road a) Traffic sign no. Iplace/km x ¢.35km
furniture | b)Kilometer post no. iplace/km x 0.35km
¢) Centerlinemark ~ { m® | 350m x 10cm

Note: Section 1-3, STA 41+485-414875
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RIS in Westornr Kemya

Table 9.1.4 Quantity of Route D250/ 251 ( Section H-1, 1/ 20 km )

( Bumala - Sio Port )

R Workhem _ | Umt | Caleulation | Quantity
(1) a) Site clearance ha (20x 20,000} / 10,000 40
Site & Stripping
Clearance | by Demolish & m (B12x 130 429
o). disposcstructure I DS N
(2) a) Cuiting Referto 2.1.13
Earth Common m' 119,929.0
work Rock m?
b) Embankment m’ " 63,364.0
c) Sub-grade m 0.30 x 12.50 x 20,000 75,000.0
_ preparation R N D
() Slopecompaction | wm' | 120x20,000 240,000.0
() a) Bitumen {1.06t/m’x2) it 7. % 1.00 x 20 x 20,000 280,000.0
Pavement | b) Chipping w’ 7.0 x 0.0 x 20,000 4,260.0
work ¢) Base m? 0.15 x 7.00 x 20,000 21,0000
(Carriage d) Sub-base m 0.175 x 7.00 x 20,000 24,500.0
way) ) Tack coat (0.5litym?) 1it 7.00 x 0.50 x 20,060 70.000.0
| DPimecoat (1.2lim% | e 7.0 x 1.20 x 20,000 163000.0 |
{5) a) Bitumen (1.0lit/m?) tit 1.5 x % 1.002 x 20,000 60,000.0
Pavement | b) Chipping m’ 0.015 x 1.50 x 2 x 20,000 900.0
Work ¢) Sub-base m? 025 x 1.50 x 2 x 20,000 15,0000
(Shoulder) | d)Primecoat (1.21Wm%) | It 1.50x 2 x 1.2 x 20,000 _72,000.0 |
{6) a) Box culvert Refer to Table 9.1.7 and 9.1.9
Culven & 25/20 concrete m’
Drainage Reinforcement bar t
Leveling Concrete m’
Foundation m?
b) Pipe culvert
Pipe 600 m "
Pipe 900 m
Bed, surround, haunch m y
¢} Head wall, wing wall, m
apron, inlet, oullet
d) Faric Mesh ny’ "
€) Gabion m? ”
£} Structure excavation & m?
R il compaction | " b
(N a) Traffic sign no. tplace’km x 20.0 km 20
Road b) Kilometer post no. Iplace/km x 20.0 km 20
| furniture | ¢) Centerline mark n 20kmx 10cm 2.000.0
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‘Fable 9.1.5 Quantity of Route D250/251( Section 11-2, £ 22.9% km )

(Sio Port - Port Victoria )

b _ Workltem - p Ui Cakulation ) Quantity
4} a) Site cleasance ha {20 x 23,130)/10,000 46.0
Site & Stripping
Clearance | b) Demolish & 1 GO+ 1yx 1200 320
| disposestwctre b )b
{2) a) Culling Refer to Table 9.1.13
Farh Common m? 238,157.0
work Rock m’
b) Eobanknient m’ y 327,787.0
¢) Sub-grade m’ 0.3%125x23,130
preparation
I S S | om0
{3) Slope compaction o w 120x23,130 ~17271,5600 |
{4) a) Bitumen (1.0lit/im’x2) Iit 70x1.00x2x23130 323,820.0
Pavement | bY Chipping n’ 7.0x0.03 x23,130 4,857.0
Work c) Base m’ 0.15x7.00x 23,130 24,2870
{Carriage d} Sub-base m' 0.175x 7.00x 23,130 28,334.0
way) ¢) Tack coat (0.5lit/m?) tit 7.00%0.5x 23130 80,955.0
[ f) Prime coat (1.21iVm?) Clie { . 7.00x12x23,130 - 194,292.0
(5) a) Bitumen (1.0li/m’) lit 1.50xx 1.02x23130 69,3900
Pavement | b) Chipping m? 0015x 13x2x23130 1,040.9
Work ¢) Sub-base 10 0.25x 1.50 x 2x 23130 17,347.5
_(Shoulder) | d) Prime coat (1.21iVm") it | 150x2x120x23130 | §3,268.0
(6) a) Box culvert Refer to Table 9.1.7 and
Culverl & 25120 concrete m’ Table 9.1.9
Dratnage Reinforcement bar t
Leveling Concrele n’
Foundation n’
b) Pipe culveit "
Pipe 600 m
Pipe 900 n
Bed, surround, haunch m*
c) Head wall, wing wall, n "
apron, inlet, outlet "
d} Fabric Mesh m’ "
¢) Gabion m’
f} Structure excavation & m’* g
| fillf compaction _ o b
7 a) Traffic sign no. 1 place/km x 23.13 km 24
Road b) Guardrail m 0.2-0.5 km/place x | place 100
fumiture ¢} Kilometer post no. [ place/km x 2313 km 24
d) Detineator no. ¥ place/5m x 100 m 20
e Centerlinemark | m* | 23.83kmx10m 2,313
| (8) Land acquisition & (house compensation) | m’ 4500+ ( 900 ) _
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‘Table 9.1,6 Quantity of Route C20( Section F, 1= 19.02 km )
( Roggg: Qgembq 7)7

e Workdtem | Yo | Caleulation | Quantity |
(1) a) Site clearance ha (25 % 19,014)/10,000 415
Site & Stripping
Clearance | b) Demolish & m (49t 1xx 11.0 550
] dispose structure e ) N
(2) a) Cutting Refer to Table 9.1.14
Fasth Common n’ 171,331
work Rock ny’
b) Embankment m’ » 172,261
¢} Sub-grade n’ 0rx125x 19014 71,302.5
preparation } N —
{3) Slope compaction m’ 20.0% 19,014 380,280.0
{4 a) Asphalt concrete w 7.0x 19,014 x 0.03 3,9929
Pavement | d) Base m' 0.15x7.0x 19,014 19,964.7
Work ¢) Sub-base m’ 010x7.0x 19,014 13,3008
{Carriagew | £) Prime coat (1 2lit/m?) Ii 70x19014x12 159,7117.6
lay) R ]
{5) a) Bitumen (1.06/m?) hit 1.50x2x19014x 1.0 57,0430
Pavement | b) Chipping m? 0.015x 1.50x2x 19,014 855.6
Work ¢) Sub-base m’ 025x1.50x2x 19,014 14,2605
(Shoulder) [ d) Prime coat { 1.2lithn?) it | 1.50x2x1.20x19014 | 684504
(6} 2} Box culvert Refer to Table9.1.7 and
Culvert & 25/20 concrete m Table 9.1.9 289.1
Diainage Reinforcement bar 1 231
Leveling Concrete m’ 249
Foundation m’ 498
b) Pipe culvert
Pipe 600 m ] 5390
Bed, surround, haunch m’ 3072
¢) Head wall, wing wall, m’ 5 2619
apron, inlel, putlet
d) Fabric Mesh m? y 22418
c) Gabion m? " 245
1} Structure excavation & m 4,658.5
fill/ compaction "
g) Grouted stone pitching m’ 0.15x 1,025 x 2 3075
) a) Traflic sign no, Iplace/km x 19km 19
Road b} Guardrail m 0.1-0.3km/place x 7places 1,500
fusniture ¢} Kilometer post no. Iptace/km x 19km 19
d} Delineator no. Tplace/Skm x 1,500m 300
|| e)Centerline mark m 19km x 10cm 1,900
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Table 9.1.7 Q_u a_n_ti;y_ gf _ B_o_x_ _( ‘ulvert

RRIS i Wostern Kenya

Route No. | Dimension Item of Matogial Unit | Culvert | Inlet& Levellin | Foundati
bt Ouder 8 on
Cio
Section { 3.0x3.0--2 | 25/20concrete i’ 90 4
11 [=12.0 Reinforcement bar t 72
15/20 concrete m 7.5
Gravel n’ 15.0
20420 concrete m’
Fabric mesh m’ 653
Gabion w? 150.0
Structure Exca. w? 6240 93
Section | 4.0x4.0-4 104.0
I-2 L=12.0 25/20¢concrele m'’ 1547
3.0x2.5-3 Reinforcement bar t 284
L=12.0 15/20 concrete m? 249
Gravel m’ 488
20/20 concrete m'
Fabric mesh m? 167.1
Gabion m 43972
Structure Exea. @ ] 21000 245
L _ ] 350.0
1 250/251
Section | 3.0x3.0-3 25/20concrete ny’ 2522
M- =120 Reinforcement bar t 202
3.0x2 0.3 15/20 concrele m 222
L=12.0 Gravel m’ 44.4
20/20 concrete m’ i55.2
Fabric mesh oy 4128
Gabion m’ 226
[ Steucture Bxca. w' | 14400 2400 .
C 20
Section |.30x25-3 25/20concrete m’ 289.1
L =150 Reinforcement bar t 289
30x3.0-4 15/20 concrete m? 249
=150 Gravel m’ 498
20/20 concrete m’ 167.8
Fabric mesh m? 439.2
Gabion m? 24.5
N Structurc Exca, | m' 1,536.0 256.0

Table 9. l_._!_!__g_t_lj.‘a_g_!_i_t_yig Egcikwt‘otto’n_fsoil Treatment

—E?ountcr Measure ;

Sub-grade replaced by soil treated by lime: 50cm

(a)
- (b) Rock:3em
RouteNo. |  Location
Section -1
E STA 104000 -- 204 000
Cc1s Section 1-2 .
L STA 201000 - 351000

e

T Length (km)

Quantity {nY)

10.0km

b)

{a) 15x0.5x10,000~ 75,000

16 x 0.3 x 10,000=48,000
(a) 15x05x15,000=112,500
(b) 16x0.3x 15,000=72,000
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N ____ Table 9.L.9 Quantity of Pipe Culvert
Route Location & ___ Pipc/oncplace | No.
Na. ltem of Unil | Length | Intet & | Swiround | of
Materiat | | (mcan) | Outlet
Section [-1

Dia. 600 fit 11.0 2817 1080
Dia. 900 n 110 12| 1320
15/20 m 627 2508

| Locati [ TolalQuantity |
] Length | intet & Surroundin
ingele. | PIp® Ontlct g cle.

CONCIYLe
20/20
conciete

1.92
1271 2
9.00 4

420
9.50

76.8
5084
360.0

968.0
1,980.0

Fabric mesh
C19 Structure
Fxca,

Section 1.2
Dia. 600
Dia. 900
15720

1o 45 ] 4950
1.0 4| 3140
6.27 4953

concrete 1.92 151.7
20/20 12.71 242 1.004.1

concrete m 9.00 49.50 7110
Fabric mesh
Structure

Exca.

Section I1-1
Dia. 600
Dia. 900
15720

concrete
20/20

D250/ | concrete

251 Fabric mesh
Structure

Exca.

Section -2
Dia. 600
Dia 900
15/20

concrete
20720

concrete
Fabric mesh
Structure

Exca.

Section 111
Dia. 600
Dia. 900

C20 15420

concrele
20/20

concrete
Fabsic mesh
Structure
Exca

233

2=
Lo

1,911.8
39105

B

130 12| 156.0
13.¢ 19 247.0
63 1953
19 595
12.7 242 394.0 750.2
90 49.5 2790 1,534.5

=
=

33,33

130 16| 208.0
139 141 1820
6.3 1890
1.92 57.6
12.7 242 3813 726.0

S0 49.5 270.0 1,485.0

(ORI R

2383z 3

1.0 491 5390
1.0 ‘
63 307.2
19.2 94.1 '
12.7 242 - 6228
9.0 49.5 ' 441.0

[

11858
24255

2322333
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Table 9.1.10 Quantity of Land Acquisition and House Compensation

Route No. {.ocation Length Arca (m?) 1 and or 1 louse
Section 1-1
81850 - 9+350 400 8,000 | Residential
Cio 8+850--9+350 200 2,000 | Semi-permancat houses
144400 - 144725 180 4,000 | Residential
Section 1-2
Lo} 24¥750-25%025) 250 750 Residentiadl
1D250/251 Section 11-2
26+ 800 - 264830 10 900 | Residential
344800 - 344950 150 4,500 | Sei-permanent houses
38+700 - 38+820 120 3,600 | Residential
Table 9.1.11 Quantity of Approach Road
Work Ttem Unit | C12 | D2s50f251 4 C20
Sec. [-| Sec. -2 | Sec. ll- | Sec. H- | Sec. Il
{ | 2
(1) Site a) Site clearance & ha 0.07 0.06 0.05 0.10 023
_______ Clearance | Stdpping | .\ | _____{ | |
(2) a) Cutting m’ 19.2 216.1 10.5 10.0 36.8
Earth b) Embankment m? 819 913 75.0 5251 23384
work ¢) Sub-grade preparation | 1315 142 .4 1250 1500] 4872 |
| (3) Stope Compaction m’ - [ S
) a) Bitumen (1 Olit/m) it 4383 4146 3560 5850 1,6289
Pavement | b) Chipping o’ 65.7 712 45.0 95.3 2443
work ¢) Base n’ 377 249 700 1057 3258
d) Prime coat (124t | Tt | 5259  s69s5| 4500l 16503] 19547
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Appendix Table 11.1.3 Comparison between Yinancial Cost and Econonilc Cost of Maintenance

{tumalz-Sof Pont-Por Viclpria 4259 km N
Ho. Year Econcmic B Financial Mainterance Cost e Economig Malntenance Cest
| Construction Gost Routine Pot-hole  Graveling Total | Routine Pet-tole  Grave'ng Total
L] 100K sh Ksh./1km 100CK sh, Keh /Tkm 100X b,
1 2001 KFA 163,173
? 2002 4N 218699
3 2003 154 15681
4 2004 8.1%% 100,553 /] 4610 2,195 66,739 [] 2923
5 2009 9155 108,53 ¢ 459 2.195 15144 [ 3136
3 2006 9,158 1s6N 4 %336 2195 1425 0 3364
7 2007 9,155 PE5.421 0 57071 2155 82,910 [ 3609
& 2008 9.153 134828 1205884 $1.290 2195 §4,128 137848 31708
% 2009 9,158 144840 0 £.53% 2355 95,812 L] 4457
10 2010 9.153 195.810 0 §.596 2195 102,998 0 4,461
1 2k 9,155 162,495 0 1492 2.19% 110,223 [t} 4789
¥2 2002 9,155 120.058 0 8025 2,183 §19.027 0 5.141
[ K] 2013 9155 193,562  1.206.824 59,781 2195 127954 131311 33,355
4 2014 EAL] 208,080 0 9213 2195 137,551 ] 827
3] 2015 9,155 223686 0 8875 2195 147,862 0 6.364
i6 2018 9155 240462 L\ 10,586 2,185 138952 ° 5534
7 2047 9,155 238497 0 11,351 2,195 170813 0 1340
18 2018 9155 271884 1206834 63.357 2.19% 183,695 193451 Hre
1] 2018 8455 298,725 0 13,052 2155 197472 [ 8.468
20 2020 9,155 321,130 0 14,007 2,195 212283 [+ 9.096
21 202t 9.155 345214 Q 15029 2185 228204 0 8931
22 2022, 9,155 37106 0 16,127 2,198 245319 0 10497
23? 2023 9155 338938 1,206,834 58,491 2,195 26318 37811 45,113
24 2024 9,156 428859 0 18378 2,195 283497 0 12116
25 2025 9,157 461023 Q 19,940 2,196 304,359 0 t3o1s
26 2026 §9.158 435600 Q 21,407 2,196 327616 0 13,997
217 023 9,158 $3270 0 22,983 2196 352,188 G 15,029
28 2028 9,160 510728 1206889 15562 2.156 318602 151814 45,985
Appendix Table 11.1.4 Comparison between Financial Cost and Economic Cost of Maintenance
1902 bmn
Na. Year Economic Financial Maintenance Cost Economie Msintenance Cost
Construction Cost Routine Pot-hole  Gravelng Total Routine Pot-hole  Graveling Total
v ] 1o00ken Ksh/ thm 1000k sh, Ksh./1km 10005 sh,
1 2001 o 4/
2 2002 26\ 7027
d 2002 TN 175521
L] 2004 9,155 100:959 1 2084 2195 66,739 4 13n
3 2005 9,155 108,531 [} 2,238 2195 N.144 ¢ 1,466
& 008 9,155 11661 ) 2393 2,155 17425 0 1,509
1 2007 9,155 125421 G 2.560 FALH 82910 0 1619
4 2008 3,155 134828 1206584 25693 2,195 59,128 797811 16911
9 2009 9,155 144940 Q 2331 21385 95,812 q 1,864
LU 2010 9,155 155810 Q 3138 21585 102,998 LU 2,00
it 2011 9155 167,496 [ 3.360 2188 110,723 0 2148
12 2012 9.955 180,058 [+ 359% 2185 113,027 0 2306
13 2013 9.155 183562  1.206.584 26811 2195 127,954 97811 11,650
14 014 9.155 ¢08.080 [ 4132 2,133 137.551 0 2,658
5 2015 9.195 223686 0 4429 2185 141,367 0 2854
13 2016 9,155 240,462 o 4,748 2185 158,957 0 3,065
1? 20117 8,155 258,497 o 5091 2,195 170,879 L] 3292
8 w18 5,155 277834 1,206,884 8414 2135 183.695 197811 18.710
3} 2015 2,155 98,725 0 5.8% 21585 137472 9 3,798
20 2020 9,155 321,130 ] 6.282 21935 212283 Q 40719
Fi] 2021 9.155 345214 0 6.740 21593 223,204 0 1382
22 0E2 9.15% 31106 0 Pk 2195 243,319 0 4708
23 2023 9153 388528 1206884 0717 2,193 263718 79781 20,232
HL 2024 3.156 478,859 0 8331 2.15% 283497 0 5434
25 202% 9157 451023 0 8843 2156 304,759 0 5838
26 2028 8158 455,600 ] 9,500 2198 3205616 0 6273
21 2027 9,159 53270 S0 10307 2136 352,188 9 5.740
28 2028 8.160 532728 1206889 4023 2196 318602 797814 22417
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Appendix Table 11.2.1 Unit Yehicle Operating Cost Per Km by Base Speed
Unit: Ksh/Vehicle-km

[ens asserger Carl Mataty(Bus)l  Large fus MedivmTeucs TeavyTruckl  M.Cycle
(1) Basic Fipancial Running Costs
Fuel Costs 5.76 6.80 245 10.21 11.34 133
Lubricant Cests 023 0.38 042 057 0.65 004
Tyre Cosis 0.53 1.03 1.63 240 9.00 027
Maintenance Spares Cosls 1.33 0.41 141 Q.62 1.14 003
Moaintenance Labor Costs 0.96 179 479 383 479 064
Depreciation Costs 0.00 4.12 11.95 5.47 295 1.03
Total Ruoning Costsivehiclodm | 881 1783 296% 23100 3686 336
{2) Basic Financial Fixed Costs 0.00 0.00 0.00 0.00 0.00 0.00
Capital Costs {Dep.-Time Relaticy 494.65¢ 3088 52.713 $4.68 122.27 17.22
Long Term Intecest Cost 474.87 148.21 33150 17498 366.80 31.00
Cverhead Cost 462.00 144.94 131.25 192.50 154.00 0.00
Crew Costs 3850 154.00 140.00 154.00 154.00 0.00
Fixed Cuosts,All 1,470.02 47803 661.48 576.16 797.07 4822
Factor 0.70 0.85 085 0.85 0.8s 0.60
| Total Fixed Costs/Vehiclehour | 1020011 a0s 320 562261 48973 6751i | 2893
Tt Fixed CostsfVehiclekm | 22877 o031 T vaesl 12241 1694 072

{1} Basic Bocopomic RunningCosis

Fuel Costs 490 5.78 803 868 9.64 1.13
Lubricant Costs 019 032 0.36 043 0353 0.03
Tyre Cosls 0.45 0.87 1.39 204 7.65 0.23
Maintenance Spares Cesis 1.08 5.36 122 057 1.03 .03
Maintenance Labor Costs 0.81 4,07 4.07 3.25 4.07 0.54
Depreciation Costs 0.00 3.58 10.40 498 0.02 0.94
..Total Running Costsivehicle-km | 743 1499  2546: 2000: 3195 ..291

(2} Basic Eoonomic Fixed Costs
Capital Costs{Dep-TimeRelation) 400.36 26.86 45.33 49.76 110.80 15.61

Opportunily Cost of Capital © 38434 128.94 293.62 159.23 R4 2809
Overhead Cost 392,70 123.20 111.56 163.63 130.90 0.00
Crew Cosls 34.65 138.60 126.00 133.60 138.60 0.00
Fixed Costs, A}l 1,212.05 417.60 571.07 511.2t 2N 43.70
Factor 0.30 0.65 0.65 Q.90 0.70 0.30
Total Fixed Costs/Vehicle-hour | 363613 2710441 375001 | 357851 49390° 131
Total Fixed Costs/Vehicle-km $.08: 6.03 9.38 8.95 1247 0.33

Appendix Table.11.2.2 Total Vehicle Operating Costs by Ychicte Groups
) : Unit: Ksh/Vehicle-km

Items assenger Car| Matatu{Bus)|  {.arge Bus MediumTruck M.Cycke

Total Running CostsAvehicle-Ym 743 14.99 25,46 20.00 3195 291
Vehicle Component 100% 70% 0% 53% 48% 100%
Weghted ' : 7.43 10.49 7.64 10.60 15.34 291
Sub total 7.43 C 1813 2594 291

Tota? Fixed Costs/Vehicle-km 308 6.03 9.38 895 1247 0.33
Vehicle Component CO100% 70% 0% 53% 48% 100%
Weghled : 5.08 4.22 2.81 4.74 5.99 0.33

Subtotal i : 8.08 704 10.73 0.33
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JICA Tokyo
JICA, Tokyo
JICA, Tokyo

Ag. Chi.ef Engineer (Roads)
Principal {HIHRB)

Chief Mechanical & Transport Eng.

Company
PCI

PCI

CcrC
HEC
CcpC

PC]

PCl

HEC
IDecA

PCI

MOC
MOC

MOR&PW
MOR&PW
MOR&PW

RRIS in Western Keniya
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Eng. C. O. OREGE
¥ng. H. W, KIHUMBA
Eng. H. R. JUMA
Eng. C. T. WANJOLI
Mr. 8. M. KARANIJA
Mr. A. K. MUGIRA
Ms, E. C. Mibey

Mr. N. MUTURI

Mr. F. M. ONGAKI
Mr. W. KINUTITIA
Mr. B. M. MWANIKI
Mr. B. O. OTIENO

Sceretariat

Ms. Regina OMBAM

Acronym

PCi: Pacific Consultants Inicrnational
CPC: Construction Project Consultant
HEC: Hokkaido Engineering Consultant

RRIS in Western Keaya

Chicf Superintending Eng. (Design) MOR&PW

Senior Superintending Eng. (Plan)

Provincial Work Officer

Provincial Road Eng.
Senior Econonvist
Scnior Ass. Scerctary
Environ, Officer
Chicf liconomist
Under Sccrelary

Environ, Officer

Conscrvalor

tconomist

1DcA: International Development Association

MOC: Ministry of Consiouction

MOR&PW
MOR&PW
MOR&PW
MOH&NHCS
oopP

MOEC

VP, P&N Dep.
Q0P

MOEC

MOR Dcv.
MONR

MOR&PW

MOR&NHCS: Ministry of Home affairs and National Heritage, Culture & Sociat services

OOF: Office of the President

MOEC: Ministry of Envitonment and Conservation
VP, P& N Dep.: VP, Planning & National Development Departnmient

MOR Dev.: Ministry of Rural Division

MONR: Ministry of National Resources

.
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