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(1) COARSE AGGREGATE

Table 7.2.1 DESCRIPTION OF QUARRY SITES

Quarry Formation Kind of Rock Operation
Kambe Kambe Sandy Under .gperation
Limestone Limegtone
Kaydee Mazeras Calcareous Under operation
Sandgtone Sandstone
Movil Mazeras Calcareous Under operation
Sandstone Sandstone
Dhanjal Mazeras Calcareous Produced by
Sandstone Sandstone Rod Mill
Mariakani Mariakani Sandstone Shutdown
Sandstone :
Taru Mariakani Sandstone Shutdown
Sandstone
(2) Sand
Location Occurrence Deposit Volume . Remarks
Tiwi Diluvial Abundant Tine grained
(Pit Sand) deposit with organic
matter and
silt
Tiwi River Not Abundant Good quality
(River Sand) Deposit
Mwachema River Not Abundant Good quality,
Deposit but mining
not started
Shimba Diluvial Abundant Fine grained
Depasit with silt
Kitangeni Riverq Abundant Fine grained
Depasit with gilt
Coast
Tinboni Terrace Abundant . Very coarse
Deposit
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Navigation Phase=-I Phage~I1
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L =5,36M L= 4,980 M
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~ Nyerere Ave, and
Mbarakil Road

- Lunga Lunga Road and
Mtongwe Road
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5TA~3=-582" STA L + 708 STA-2~820% STAL + 520
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=~ Nyerare Ave. and Dedan
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- Lunga Lunga Road and

" Mtongwe Road .

45 Throughway: Throughway:
STA-3-586% STA L+ 708 STA-2-8207 STA L + 370
L= 5,204 M L = 4,190 M
Intersectiont

-+ Nyerere Ave, and Dadan
Kimathi Road .
-~ Lunga Lunga Road and
, Mtongwe Road
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Vah. Type Buses Medium Heavy 0il
Factor 8 Goods Goods Tankers

Equivalent

e 1.0 3.0 10.0 5.0

BEHAR 1 o F o RIEBEMEE, HBDEEOBME L SXTATEL LI T H
HEHBE LA COHEBERE, £1 0ETEB LA, sV =TEREOBE PR
b2y 2OKREYS v 2 ~OEMEER LA, Blv~==TrhbiGRERSR, T
EHE LR

@ a8 =%

= S PHIROETERERL. L073m T o B, Flv= T b SR
BEMBERBRCAEINL, FoTT A7 72 t RBEERAT 2 LEND 5,

@ B |
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ﬁit- Surfacing t = 50 mm

- S§k, o A\ (Asphalt concrete Type 1)
0990009,

0000 QPQ 0o
T C;'o'.“ 5 ]
‘9. 0nr Vo Sub-Base Course t = 175 mm

a . G,\Ot 0! (Graded Crushed Stone,
Class A)

Base Course t = 150 mm
(Dense Bitumen Macadam)
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Tabla 7.4.4 PROJECT BRIDGE LENGTH

 (Unit: Metre)

Navigation Clearance
73.2 M 55 M 45 M
Main Bridge 830 x 2 |
(Cable-Stayed Bridge) =1, 660 1,660 1,660
Approach Bridge
Likoni Side
In~Bound - 940 505 285
Gut~Bound 940 505 285
Island Side
In-Bound 1,545 695 635
Out-Bound 1,545 815 650
- Access 1n Phage-I 1,040 650 575
Total Length 7,670 4,830 4,090
Note: The above figures indicate the length of ?-lane
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Table 82,1 UNIT COSTS OF DOMESTIC MATERIALS

{Units K.Shs)

Hajor Material Description Unit Unlt Cost
Fuel Gasoline Lit 7.5
Diesel Lic 5.3
Engine 0Oil Lit 21.5
Sand cu.M 58
Crushed Stone Crusher dust CU.M 31
e CU.M 93
172" A 27 CU.M 97
Boulder 6" x 9" CU.M 70
Cement Standard Ton 1,143
Portland Ton 1,213
Sulphate resisting Ton 1,285.3
Timber Cypress cu.M 1,550
Cedar cu. 1,720
Hardwood cu.M 6,360
Paint Road marking paint Lit 80
Paint for metal Lit 60
Asphalt 60-80, straight Ton 2,866
Emulsion it 4.1
Concrete Block 5" x 10" x 36" No, 30
Concrete Pipe #400 LM 210
¢600 L.M 400
$1,000 L.M 780
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Table 8.2.2 UNIT COSTS OF FOREIGN MATERIALS (1)

{Unit: X.Shs)

Material Description Unit | Unit Cost

Steel Deformed Bar JIS G3112 SD30 Ton 4,150

Steel Plate JIS G3101 8s41 Ton 6,300

JIS G3106 5r50Y Ton 7,400

JIS G3106 SM58 Ton 9,500

High Strength Bolt |.J15 B1186 F10T Ton 13,500

Bearing Shoe (HTB) Tefron Ton 38,000

Roller Ton 105,600

E.P Ton 8,860

Rubber L.M 19,500

Expansion Joint DNemag L.M 184, 900

Rubher L.M 16,500

P.C Stranded Cable |JIS G3536 SWPR Ton 18,700

P.C Rod Bar JIS G3109 SBER 95/120 Ton 17,600

Guard Raii Steel (Post ete 4.0m) L.M 268

Hand Rail Steel (For Embankment) L.M 2,400

(For Bridges) L.M 3,000

Street Lighting Steel Taper Pole (H=12m) | MNo. 11,000

(For Embankment}
Ditto No. 13,000
(For Bridges)

Traffic Sign Type A (1,000x2,000) No, 4,500

Type B ($600) No. 650

Chatter Bar 1=300 (cte 1,000) No. 400

Back-hoe 0.3 m? No, 641,700

Tire-dozer 2.3 m*  (530B) Mo. 164,800

Dozer—shovel D505 Mo. 498,400

Reverse Circulation | 5-320 No. 1,794,100
Drill

Clamshell Bucket 2 ton (CH-1,000) Mo, 4,105,400

Three-wing Bit 2.0 m v $3.0m No. 65,400

$2.0 m N ¢2.4 m Mo. 64,200

Vibro Pile Hammer 60 Km No, 520,800

Hoist KME, PM-~500 No. 778,700

Climbing Shutter 1.8 2,429,900

Crawler Crane 300 ton No. 19,250,000
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Table8.22 UNIT COSTS OF FOREIGN MATERIALS (2)

(Unit: K.5hs)

Material Description Undt Unit Cost
Crawler Crane 80 ton No. 5,918,200
Truck Crane 127 ton No. 8,890,000

o 50 ton No. 5,556,900
35 ton Mo. 2,610,200
Climbing Tower-Crane| 192 t-m H=190 m No. 5,382,400
100 t-m H=60 m Mo, 2,261,400
Climbing Crane Cap. 20 ton Vo, 2,490,000
(Universally
operatable)
Tower Jib Crane Cap. 40 ton No. 2,803,000
Potrtal Crane Cap. 100 ton No, 2,055,800
Flat-Bed Trailer Cap., 40 tom - No, 1,246,000
Truck Cap. 20 ton No, 748,000
Truck Cap. 10 v 11 ton No, 424,900
Dump truck Cap, 10 ~ 11 ton No, 477,200
Reefer truck Cap. 4 ton No, 623,000
Cargo truck Cap. 4 ton No, ‘343,000
Micro Bus 26 persons No. 353,000
Wagon No. 137,000
Sedan No., 112,000
Jeep No. 342,000
Fork-Lift Truck Cap. 4 ton No, 273,200
Cap. 3 ton No. 240,000
Trolley Cap. 40 ton No. 93,400
Rail 30 kg/m Ton 6,850
Deck~Barge Cap. 500 ton No. 1,856,400
Tug~Boat 180 PS No, 2,261,400
Winch 35 KW 105,000
50 H.P 374,000
30 0.P 218,000
Concrete Plant 3.0m%%2 No. (360 m?/hr) No, 4,678,500
Crusher 50 ~ 115 ton/hr No. 485,900
Aggregate Screen 30 m® /hr No. 623,000
Grout Mixer No, 21,800
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Table8.2.2 UNIT COSTS OF FOREIGN MATERIALS (3)

{Unit: K.Shs)

Material Description Unit Unit Cost

Grout Pump No, 48,300

Vibrator $60, 1,2 Kw No, 8,400

Concrete Bucket 1.5 m? No. 39,800

Generator 300 RvAa No. 735,100

125 RvA No. 521,000

100 KVA No. 238,000

40 KVA No. 200,000

Cubicle 50 v 100 KVA No. 169,400

Engine Compressor 50 H.P No. 284,400

Cantilever Carriage | 600 t-m Ne. 3,344,500

400 t-m No, 2,455,300

300 t-m Ne, 2,010,600

200 t-m No. 1,566,000

Launching Girder L, = 100 m, Cap. 100 ton No. 2,018,400

Electric Arc Welder |500A o, 18,200

3004 No. 12,500

Engine Welder 1504 No. 49,800

Impact Wrench No. 8,940

Torque HWrench No. 6,230

Nut Rummery ¥o. 21,800

Calibrator No, 28,000

Freyssinet Jack 126 7 m/m E No, 87,800

Dywidag Jack Cap. 70 ton No. 46,500

Cap. 50 tom Mo, 39,600

011 Jack Cap. 500 ton No. 224,000

Cap. 200 ton No, 62,300

Cap. 100 ton . No, 83,400

(Stroke 1,500 mm)

Cap, 50 ton Yo. 18,700

Tension Jack (Cable)|Cap. 500 ton No. 487,500

Pump for Tension No, 438,800

Jack

Electric-Motor Pump |0,75 No. 39,500

for Jack




Table 8.2.2 UNIT COSTS OF FOREIGN MATERIALS {4}

{(Unit: K.Shs)

Material Deseription Unit | Unlt Cost
Electric-Motor Pump L.S 209,000
Unit
Hand-Pump Unit No. 40,500
Bar Bender No. 49,100
Lever Block Cap. 3 v 5 ton No. 520
Dynamome ter Cap. 100 tom ¥o, 44,800
Cable Stranded Reel L.5 872,000
Set
Staging System L.8 9,970,000
Stiffening Materials L.5 868,000
Road Mat L.8 1,760
Travelling Staging |(Under Main Girders) L.§ 623,000
Gcaffolding Pipe L=26,0m No 120

L=3.0mn No, 60
Scaffolding Board No, 180
Surveying Instrument L.S 324,000
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Clags—1
Foreman, Heavy Equipment Operator 125Shs /hr(100Shs/8hr)

Class—1
Carpenter, Steel worker, Mason, Truck driver 858hs/hr( 68Shs/8hr)

Class —1II

Commo labour 568Shs /hr (456.58hs/8hr)

8.23 MWHERAH
B b R AR, A7 e Y22 OBRRKEHINBLEEZELOLD bOKD
WTHE L, RFHEMERs 23 KRLE,
MY hEEEARE, = VBT 3 CIFMHKEE, =S¥} 2HH
flificd &2 IhiER (BE, BRBE) »olBIh i,

8,3 IiEpB I
THOTHMAAMET, = VYR BT I2NEBEFRAELTEERL, HHB, H &, &
HMEAHNELLOHE L. BELAKR 2 THENKES 3.1, 8.3 2 RUEHMBD LR
L 7o

8.4 THIHE
THOHMBL, H7EMERECESE T 7o — 7 BB (LTEM ) LHR (EH
RLT 7 —FHBRYCHTE-EML L, BBEE. B2V 77 2R UCERRUK
(ZFvRbvrarg)—b 247247 ) Hea5he2TtOoRBERICHL THEL %o
T ALICT I ~FEBROMBEL, XFS L2RVEAMBDILI v AR b
7Y - PEHBR(H=55n) 2R L%



2371 TEOTmOUORT

_‘mﬂ € < 5t 1y o3 | D osE R 2T/ I3qITH ANFI
- " Aep
vy k14 6€ 90z 005°2 orT 9 oos‘z8 19t0i8g  uTR/cm g xasaxdwo) ayy
Kep
FA £ S ST 199°8 | sz T oTL T €z olE o .
zakanuc) 31TIE TG
. Kep
zzy (44 EET T9€ 910°T oLt It 000*SSE Sy TInAQST my 05T
X03BeIdus) ITIIDETI
- . Lep Aep
802 [ Jiks £07 ose'e 0ot ¥ 0009 0°zT ¥000'9 ®T319% ITRYdSY
[14:] 99 7T €29 Iy 114 9 005 IZE*Y y1/n 8L mgaE  AIYSTUE] JTRYdSY
T2 c6 TA4 s £ES [+hal] 9 apo*see S E/98 ITT . 008°T
_ Jo3ngFIISTO 1Teudsy
L7420 [24 I£T 195"t z9C o0t g 005 TIE Y av/n 65T 1 gg 3ueTd ITEqASY
e I T f3 [:1:3 Aep g2 .| € cos‘s w0 0/n% TTT Wr G/a09 JIOIBIGIA POY
168 19 £It 6E8 |9°¥S5T 005°9 .8 008*Lz7'E OEZ/#Y »i| IW/gWOOE *oN 7 % ¢U €
N uﬂﬂu._n& IIIITCY
089 £6 £LT 009 3:34 o00*s 6 0a9°s5z e TH/0ST 005 “T$ ASNIH AUS)
fep Juzyg furysniy sueig
Aep (9 iep ¢ Lep ¢ 4ep g9 gty 4zp Q4T € 065°ST 1070/ % % 00109 Towmey
80€ T gy 92 19z 09¢ 000°Y g 000*The 3°6/09T @OGig TEITURYIIH
85T 0z 113 €% Ly 0sL 9 00t 16Y 179/5% JITTO¥ WOTILIQTA
&LT LT 2 sot L 006 [4 008°ZLY g/s8 20TE w70 AFEL
HoT 0z L€ et e 0086 4 006 %3¢ 1°01/68 17T ISTI0U WRPEITH
£5T [s}4 Ay 9eT vt 606 4 000/15€ g/8s INTug IPTTOE UEPRIEH
ELT oz 43 951 | T6E 0cg L 000008 /8¢ 30T XITTOY =apuel
£0g og- 72 997 €5¢ 000° 1 9 oD&e“ESL TIioTT} ®m L€ 2Bpe1) I010H
5% 1 93 #0T £E% 00zt g 000°€TE TT/g9T ITT 00S°¢
WINAL JUTL IaITH
§9¢ £T £y 129 61% 00E'T 13 DoE*EEg ELICYT| (W SH
Hunxl dong 3TN0
141 £z 114 81T 09¢ . Doo“1 S 002°9TE STL/96eT| ¢% 'k
- WINIL IIATH PIIDUSD
16€ 26 18T 80g e 00z°T g Q00" 105 croc/foze 2L YONIT APTTRIL-TEAS
iz 5t ot 14 414 CoE'T | b 0g9'4¥8T L Tf5e aueII 1Y
. - YIFe HOR3I PRE tEld
<6 6T 9% 14 L9g oos‘T | ¥ 000°1TZ G LY 19 yoRIY PR aTid
0T €T % a8 - £9E 905°1T ki OO0 BET £76/091 19 Wil deng
£0% o1 174 89g 80¢ 00E*T g 000" S6T°T TUTT /oLt |gm L70
IoqeAEdXy 2T4TIIFAUCD
1352 16 69T L] (113 coT‘t 9 00Y*6€2 £T5/09T( 2 12
zaddrz y3Im 28z0pTIRg
798 :74 ot S6Y7 A1 001’1t 9 Q009041 j o+ 75 4 A B 4 J2zopngd
(413 % STT Lr4% k444 ooT'T a9 . 000°0%T6 g yr/TrI| 2 ST 3920PTING
sUSTY sys'y susty SUS H ] 5.0TX sigp/sanoy | aeax “sys N
¢(Lwp) amoy mad ] aeay x3d
uorllog uoTIALd ‘uoTidansoon 31502 pue 23Td pasn (5&Pp)SINOR/. (uol) Juandinbsz
- uBTR203g T TEXOT TI0/Tang torIeroazdag 99113 ISEYIINI ayIrsp/s-g

HMNOH H3d 1S0D LDAHIQ INIWLINDI €£2T8sIqel

8-8



Table 8.3.1

UNiIT COST FOR WORK ITEMS {(AFPROACH ROAD)

(Unit: K.Shs)

.Work Item Description Unit Unit Cost
L.C F.C Total
Clearing & Grubbing (A) | Common field HA 2,180 8,220 | 10,400
(B) [ Demolish of
house No. 14 18
Removal of 0ld Pavement 8Q.M 29 36
Removal of Street
Lighting Post No. 510 1,110 1,620
Fmbankment wilth Borrow
Material Class-582 CU.M 17 52 69
Excavation & Disposal L=5km Cu.M 15 51 66
Top Soil for Slope '
- Protection t=0.2 m L.M, 74 298 372
Earth Drain 0.5 % 0.5 m L.M, 37 148 185
R.C Pipe Culvert D=400 L.M, 510 75 585
Catch Basin W/cover 600x600x600 EACH 1,870 430 2,300
Concrete Curﬁ 5"x10"x36" L.M 53 5 58
Concrete Curb & Gutter W=300 L.M, 81 19 100
Subgrade Preparation S5Q.M 20 5 25
Sub-base Course t=175 cu.M 189 51 240
Base Course £=150 Ccu.M 290 185 4375
Asphalt Surface Course t=50 TON 350 330 680
£=80 TON 560 530 | 1,090
Foot path t=30 | TON 210 200 410
Bituminous Prime Coat SQ.M 3.5 4.5 8.0
Chatter Bar 1=300 No. 12 15 27
Retalning Wall H=2m L.M. 21,700 950 | 22,660
Stone Masonry 5Q.M 520 230 750
Strip Sodding 5Q.M 8 2 10
Guard Rail L.M, 58 342 400
Road Sign Type A 600 No, 120 970 1,080
B 2,000x1,000 No. 180 4,670 4,860
Road Marking w=150 SQ.M 134 33 167
Road Lighting:(A)Earth H=12m No. 1,800 | 14,200 | 16,000
(B)Bridge | H=12m No. 1,900 |28,600 | 30,500
Hand rail H=1,500 L.M, 10 4,050 4,060
Traffic Signal No. 500 |88,900 | 89,400

8-9



n

Table 8,3.2 UNIT COST FOR WORK ITEMS

P.C MAIN BRIDGE H=55M, PHASE-|

: : Unit Cost (K.Shs.)
Work Item Sub-Item Class Unit
. -L,C F.C Total
Main Girder |Concrete Sck=350kg /em#| CU. M 930 750 1,680
Form Steel 5Q.M 68 232 300
(4]
H Reinforce- :
§ : ment 8D30 Ton . 2,387 11,833 14,220
E P.C. Rod SBPR 95/120 |[Ton 7,386 57,114 64,500
H P.C, Cable [SWPR Ton 12,883 97,117 110,000
[aF]
A |Stayed Cable |P.C, Cable |SWPR Ton 16,150 122,550 138,700
Erection &
Equipment - - L.S.| 3,368,000 |20,351,000 | 23,719,000
Tower Concrete Sck=350kg /cm?| CU .M} 930 750 1,680
Form Steel SQ. M| 80 270 350
H Reinforce~
5 ment SD30 Ton 2,387 11,833 14,220
H
Erection &
Equipment - - L.S.| 1,050,000 | 6,150,000 7,200,000
Body & Footin
Footing Concrete Sck=300kg/cm2| CU, M| 960 690 1,650
. Sck=240kg/cm2} CU, M| 900 650 1,550
4 Form Steel 5Q.M. 80 270 350
é Reinforce~
- ment SD30 Ton 2,387 11,833 14,220
& | rile Founda- ’
a tion Cast-in-
é place Pile [ R.C.D ¢3.0m | L.M. 13,800 53,900 67,700
@ | Shoe Tefron 800x800x150 | No. 14,000 56,000 70,000
a Roller Ton 12,377 95,923 108,300
Expansion Demag L.M. 37,900 151,700 189,600
on
Temporary &
Other Work L.S. 17,007,000 | 96,373,000{.13,380,000
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(2) APPROACH BRIDGE H=BSM, PHASE-I

Unit Cost (K.Shs.)

Work It Sub-It
or em ub~Item Class Unit L.C F.C Total
R.C. Hollow |Concrete Sck=240kg /cm? |CUM 900 650 1,550
Form Steel 3Q.M 80 270 350
Reinforce~
ment SD30 Ton 2,387 11,833 14,220
Post Tension |Concrete Sck=350kg/cm? |CU, M| 930 750 1,680
T-Girder
)
= Form Steel 3Q.M 75 245 320
43
E Reinforce- .
H ment SD30 Ton 2,387 11,833 14,220
(/)]
5 PC Cable SWPR Ton 12,883 97,117 110,000
o,
2 |P.C Rigid Concrete Sck=350kg/cm? |CU.M, 930 750 1,680
Frame Form Steel 5Q.M. 68 232 300
Reinforce-
ment SD30 Ton 2,387 11,833 14,220
P.C Rod SBPR 95/120 |Ton 7,386 57,114 64,500
Erectlion &
Equipment L.S.| 4,040,000 |22,899,000 | 26,939,000
Body & Foot-
ing Concrete Sck=240kg/cm? |CU.M 900 . 650 1,550
Form Steel SQ. M 80 270 350
Reinforce-
ment SD30 Ton 2,387 11,833 14,220
Pile Founda-
tion Cast~in-
piace pile |[R.C.D ¢3.0  |L.M, 13,800 53,900 67,700
a
3 $2.5  |L.M, 11,800 46,200 58,000
|
é 42.0  {L.M. 9,860 38,540 48,400
| Shoe BP Ton 3,250 13,001 16,251
fial
& Rubber R75 No. 1,480 5,920 7,400
R65 No. 1,400 5,600 7,000
R55 No. 1,280 5,120 6,400
R4S No. 1,160 4,640 5,800
L i
Jopoeen Rubber L.M. 2,840 11,360 14,200
Temporary &
Other Work 1.5.|10,808,000 |61,246,000 | 72,054,000
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{3)

APPROACH BRIDGE H=55M, PHASE-I}

R
~Undt Cost (K.shs,)
Work Item Sub-Item Class Unit |y ¥.C Total |
R.C. Hollow . |Concrete Sck=240kg/em? {CU,M, 900 650 1,550
Form Steel 5Q.M, 80 270 350
"[Reinforce~
ment $D30 Ton 2,387 11,833 14,220
Post Tension [Comcrete Sck=350kg /em? |CU. M, 930 750 1,680
E T-Girder
§ Form Steel SQ.M, 75 245 320
fﬁ Reinforce-
o ment SD30 Ton - 2,387 11,833 14,220
§ P.C Cable  [SWPR Ton | . 12,883 97,117 110,000
?lp.C Rigid Concrete 8ck=350kg/cm? |CU .M, 930 750 1,680
Frame Form Steel 5Q .M. . 68 232 300
Reinforce-
ment SD30 Ton 2,387 11,833 14,220
P.C Rod SBPR 95/120 |Ton 7,386 57,114 64,500
Erection &
Equipment L.S. | 3,922,000 | 22,228,000]26,150,000
Body & Foot~
ing Concrete dck=240kg/cm? |CU.M, 900 - 650 1,550
" |Form Steel 5Q.M. 80 270 350
Reinforce-
ment 8D30 Ton 2,387 11,833 14,220
Pile Founda~ |{Cast~in-
tion ~-place pile [R.C.D ¢3.0  [L.M, 13,800 53,900 67,700
o $2.5 L.M, 11,800 46,200 58,000
E $2.0 L.M, 9,860 38,540 48,400
3 | Shoe BP Ton 3,250 13,001 16,251
@ Rubber R75 No. 1,480 5,920 7,400
& R6S5 No. 1,400 5,600 7,000
R55 No. 1,280 5,120 6,400
R4 5 No, 1,160 4,640 5,800
Expansion
Joint Bubber L.M, 2,840 11,360 14,200
Temporary &
Other work L.S. 17,917 101,533 119,450
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Table 84.1 QUANTITIES FOR ROAD CONSTRUCTION

Quantities
H=73.2 m H=35 m H=45 m

Work Item Unit | phase-1 | Phase-I1I| Phase~I | Phase-IL| Phase-I | Phase-II

Clearing & Grubbing (A) | HA 6.6 2.0 8.1 1.4 8.8 1.1

(B} | No. 10 40 11 15 11 9
Removal of 0ld Pavement | 5Q.M 114 644- 1,362 375 1,362 488
Removal of Street .

Lighting Post EACH 62 6 h4 4 44 4
Embankment with ]

Borrow Material cu.M.] 37,671 25,037 25,898 15,126 28,557 18,673
Excavation & Disposal | CU,H. - 3,740 | 2,925 | 3,712 | 2,925 2,896
Top Soll for Slope _

Protection CU. M. 1,372 1,187 1,531 1,347 1,562 1,377
Earth Drain L.M, 5,080 300 5,310 300 5,750 300
R.C. Pipe Culvert L.M, 341 424 389 294 417 311
Gatch Basin W/Cover No. 54 78 92 108 99 110
Concrete Curb L.M. 4,420 9,980 4,251 9,120 3,956 9,705
Concrete Curb & Gutter L.M, 2,660 3,870 4,761 5,517- 4,981 5,442
Subgrade Preparation 3Q.M. | 39,750 39,200 52,160 34,980 52,160 31,800
Sub~base Course CU.NM, 6,148 6,228 8,298 5,565 8,298 5,060
-Base Course CU,. M, 5,220 5,160 6,863 4,611 6,863 4,190
Asphalt Surface Course | ToN 6,447 | 7,233 | 6,607 | 5,566 | 6,533 | 5,049

t = 50 {4,872) | (7,233) | (5,795) | (4,802 | (5,723) | (4,285)
t = 80 TON (3,131) - (1,603) | (1,527) (1,603) | {1,527)
t = 30 TON 1,342 1,371 1,040 980 1,010 895
(1,113) | (1,371) (925) {866) (895) {780)
Bituminous Prime Coat 5Q.M. | 56,057 62,895 57,449 48,400 56,812 43,905
Chatter Bar No 1,777 - - - - -
Retaining Wall L.M, - 440 240 520 180 500 -
Stone Masonry 5Q. M. 180 60 60 60 60 60
Strip Sodding 5Q.M. | 6,861 5,933 7,654 6,736 7,812 6,884
Guard Rail L.M. 1,000 540 1,490 750 1,490 750
Road Sign (A} No. 4 - 2 - 2 -
(B) No. 4 4 4 4 4 4
Road Marking sQ.M. | 2,022 2,853 1,549 1,477 1,549 1,388
Road Lighting  (A) No. 70 152 124 64 124 61
(B) No. 71 91 57 83 57 78
Hand rail L.M. 3,640 4,630 1,985 2,843 1,690 2,400
Traffic Signal No. 7 3 7 3 7 3

Note: Figures in the blacket

are the quancities for the main'bridge in case of steel.
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Table 842 QUANTITIES FOR BRIDGE CONSTRUCTION
{1) . P.C. MAIN BRIDGE, H=55, PHASE | & I|

Item Sub~Item Class Unit Quantities
Main Girder | Concrete Sck=350" CU. M, 11,286
kg /cn
Form Steel SQ.M. 39,743
K]
o Reinforcement | SD30 Ton 1,354
]
U ' .
2 P.C Rod SBPR 95/120 ] . Ton 225
kR
th
5 P.C Cable SWPR - Ton 151
k)
€0
Stayed Cable| P.C Cable SWPR Ton 966
Erection & _ L.S. 1
Equipment
Tower Concrete Gek=350 CU, M, 5,558
kg/cm :
Form Steel 5Q.M, 6,380
v
% Reinforcement | SD30 Ton 389
H
Erection & - L.8. 1
Equlpment
Body & Concrete Sck=300 2 CU.M, 10,104
Footing kg/em
Sck=240 2 Cu.M, 5,552
kg/cm
6D
A Form Steel 8Q.M, 13,994
H
E Reinforcement | SD30 Ton 1,607
w2
o | Plle Cast-in-place [ R.C.D ¢3.0m L.M, 1,920
H Foundation Pile
-
9]
£ 1 Shoe Tefron 800x800x150 No. 8
Y
‘r§ Roller 12 Nos, Ton 23.2
0
Expansion Demag L.M, 22
joint
Temporary &
Other Work L8 1
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(2) APPROACH BRIDGE, H=55M, PHASE | & 1I

Quantities
Item Sub-Item Class Unit Phase-I | Phase-II
R.C Hollow Concrecte 6ck=240k8/cm2 CU.M, 3,031 5,063
Form Steel SQ.M, 6,864 11,467
Reinforcement | SD30 Ton 561 937
Post Tension | Concrete 6ck=350kg/cm2 CU.M 3,648 4,690
¢ | T-Girder
=
N}
E Form Steel 5Q.M. 21,158 26,673
v
H .
o Reinforcement | SD30 Ton 421 563
a
=
A P.C Cabile SWPR Ton 183 246
P.C Rigid - 2 .
Frime Concrete Sck=350kg/cm® | CU.M. 4,511 6,032
Form Steel 5Q.M 15,268 | 20,661
Reinforcement | SD30 Ton 539 720
P.C Rod SBPR 95/120 Ton 324 423
Erection & L.S 1 1
Equipment
Body & Concrete 6ck=240kg/cm2 CU.M 11,544 20,798
Footing
Form Steel SQ.M. 13,597 24,273
Reinforcement |3SD30 Ton 1,159 1,571
Pile Foun- Cast-in-place |R.C.D ¢43.0 L.M. 0 0
dation plle
" @2.5 L.M. 280 210
o "o g2.6 L.M. 420 840
E S
=
B | Shoe BP Ton 15.6 9.6
g ;
£
o rubber R75t No. 0 60
fa)
7 R65t No. 192 300
R55t No. 0 24
R45¢ No, 192 480
Expansion Rubber L.M. 396 748
joint
Temporary &
Other Work L.s L 1
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8.5 RMKRIUHMKRE
MR UCMERE, =~ ?HiHroBohABBKRESATHEEL, DTIARL A,

1} Land Price (Unit: Shs/M?*)
Location Residential Commercial

{13 Mombasa Island

Kizingo Area

Ist Beach Row 200 — 250 —
nd Beach Row 175 — 220 Ave, 250
3rd Beach Row 150 — 200 -

Ganjoni Area Ave, 125 Ave. 250

{(2) South Mainland

Inland Area incl. 25 — 45
the area of A-14

2) Compensation Cost (Unit: Shs/M?)

Island South Mainland

(1} Swahili House with electricity

but no water service - 1,400 Shs/M?
(2) Same above with Makuti roof — 1,000
(3) Permanent House with

electricity and water services,

Single Storey 2.000 Shs/M? 1,800

Daouble Storey 2,250 2,100

Multi Storey 2.350 2,200

8.6 BEHONE
@R, RBENCBERT CEHEIhARELACTENEMi» 5B M L, &8
i, B4 NEDELREF T &,

CCLTHBLABRBED, MTOTHEEBKODWTHRA LA,
—BR T ) — 8 — 3 50 OIIRICH T 5 AR E
—h A e (RE o FAR, Ty~ )
~RRBBB (M2 VTS5 >x H=732, 55R045m)
~HETBER

BEOR, thoo2 o0BRER. BRRGRUT THA L %o
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B/ OX R
1) B X B .
Mz VT2, EWR2r47(Tvrbvaprarzy— ) LR

8.6 2

B THOEEE$5%8.6 1 RU862TRLA, ChoORIEXFE s 6 3 WRLA

Table 86,3 TOTAL PROJECT COST

(Unit: 1,000 K.Shs)

Phase I Phase II Total
P.C. Case
©owo=73.2M) 1,810,671 | 1,372,298 | 3,182,969
H = 55 1,076,958 | 1,248,819 | 2,325,777
H = 45 925,513 | 1,056,972 | 1,982,485
Steel Case
H=73.2%| 1 844,710 | 1,372,298 | 3,217,008
H = 55 1,231,133 | 1,402,933 | 2,634,066
H = 45 1,088,065 | 1,219,462 | 2,307,527

EMBOBANBRLETERRF THEB LAk, 2T 6.4 KRL ko
T7a—~FHRERUCIH, 1oTS8& 48 @EMBOBRERL, v bV
rar2 ) - PEBREENT, M2 YT A T332 mTL4a%, 55mTI 4

W%, 45mT1lT%WnPrhdFEDIoke

Table 8.6.4 BRIDGE CONSTRUCTION COST COMPARISON {P.C and Steal}
(Unit: 1,000 K, Shs.)

) P.C Case Steel Casge
Navi,
Clear- Main Approach Main Approach
ance Bridge Bridge Total Bridge Bridge Total
73, 2™ 861,376 | 1,643,987 | 2,505,363 |  896,260{ 1,643,987 | 2,540,247
55 1,133,802 686,132 | 1,819,934 | 1,386,340\ 686,132 | 2,072,472
45 1,102,708 450,433 | 1,553,141 | 1,369,092 450,433 | 1,819,525

Note: The figures above are the total of currency portion and

phasing of the Project.
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Ao, EHFEREMB2 V75 2B LALOHMNESR 65 Th A,
MEBRE, 7vRbbVvRbar2 )~ ERBBRENZ VT 5 YR 732 10
4%, SEmMT2 2%, 45mT24%nTFhiBEN,

Table 8,65 MAIN BRIDGE COST BY BRIDGE TYPE (PHASE I COST)

(Unit; Million K.Shs.)

Type &
Clearance P.C Bridge Steel Brildge

Major Work 73.2" 55M s | 73 | ssM 45M
"Superstructure 345 246,12 244.6 405.4 324.9 324.9
Tower 36,6 24,3 23.8 '100.6 89.0 89.0
Substructure 328.3 183.0 172.6 211.0 140.6 133.7

Temporary &
Other Works 151.4 113.4 110.3 179.3 138.6 136.9
Total 861.3 566.9 551.3 896.3 693.2 684.5

Note: The total construction cost for 55 and 45 m must be doubled by

adding the cost in Phase-II.

2) BMeBoBRE

BERORtEE, B7ECHRL 2, ABEBONER, 7r o=/ tOBRBE,
AEREE L LICRETILERD B, ,

[T, MiFoENTHE, FETS ), HEFOBRBRBOIEH L Lk,
HITHE, 200 OEMME, HERZF—=x22, BEECO>WTENTHE
PLBETD b, HMHIOHEHBIETHE %% 8 6.6 JCR L ko

Table 8.6.6 TOLLGATE CONSTRUCTION COST

(Unit: 1,000 K,Shs)

Phase LC FC Total
Phase - I 210 210 420
Phase - II 325 264 589

8.7 HEEFERLUEERRE
8. 7.1 HEFRE W
MEFF ML, A, M. MAMRUCEERSOMBARE TR A2 LTER LR
BRE, TOROURNTHORBIBL L., HEBEOER LG - TR BORS LD
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ETAIDTD B,
7w vz, FHEBCTHARATERLC, #EETHRE L EEXBKATCHE

thL7co #MRHFEFERIE, LTOHEACERHEEL £,

-Bmas )
%ﬁ%{:%ﬁﬁ (2)

ﬁ%ﬁﬁﬁ@ﬁ4:
e — BREE ()

1) & & #

HEBEORE, GHH. GR2V-AOoz v_—2— (MERBR ) SOHEGROE

SHTH5, ARG, AHERCLBATEENHERS: L LA L %,
(2 # % B |

B, Pk ACESGR-RBESR, B, HERRSOHERE TS,

=2TWF—ARhnikcd, REDOF -2 2 BIEL TRAM - %o
(3) & & &

BRI, BE. 8, BREX, V- Vv —n, SO SR, EEKSE,
R, ZaflEBRSoB#E,. BRAS LS.

SHEod—S—vid, 5ERIEELEZ, #BOB®EE, AABE &L LANH
NAEOP (Y75 vRAaliE) 232X CHEE, 2 0 F£H L Lk, X2 0L
Bk, Bl zren s ERIEHEL &

MEO#EEHDIS, ﬁ%ﬁéﬁ%%ﬁﬂmﬁ%%g@&ﬁm L. $#8 7.1 R L #*,

Table 8,71 MAINTENANCE COST

{Unit: 1,000 K.Shs./year)

1) Electricity Cost 1,490.6 1,636.2 1,536.2
2) Cleaning Cost 1,670.0 1,832.5 1,720.5
3) Repair Cost 8,563.,0 6,533.0 6,014.0
(11,223.0) | ( 9,743.0) | ( 9,224.0)

Total 11,723.6 | 10,001.7 9,270.7
(14,383.6) | (13,211.7) | (12,480.7)

Note: The figures in brackets show the cost for steel
main bridge case.

8. 7.2 B E E
HEFOBRK, B 1 E2OBSFHENKH > CEil Lk, cZTEHEBTHAEBE.
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WEHCHZE LAHMRBEHECI I 2WHENZER LEROMBTFHREEE £ LA,

MERDL, BEHYy -2 1 7MY DRER 3 AJH ( 88FH, 3%{) & LXEE
Ad. HEFA D1 AL LHERFALFALHBRETRA > o HEMOLWIE
i, BERHECHRBEREETATEEL, X8 12 KRLA,

Table 8.7.2 OPERATION COST FOR TOLLGATE

{Unit: K.Shs/Year)
Phase | 265,680
Phase 1} 366,400
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9.2 EHEEE

9.2.1 EBEET

TrYe 2 P MEBOBERE, BAMEKI VTS 2 EBHThThwade L b,
HREBELALDETHDL, —BRCOLOARBHE T o v = 2 b T, 208K
WG L CBBAIC T 5 & E L,
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TEAR, 47002 b PEEPEREE LTRI D E L,

9,22 ENHE

e vez bEBOBRICEL > T, BRINKKR, BENE, L EBE, MRy
R RBRUCREWE SO NMBEEN LETD b, & OBMELDFHEMME, £
BRICHBFRICED 4 E2 RRAA K,

BMEBmEL 3 UEMRIE, 2s FLETd L, MBBERSETTS2 K,
REWERBERTL, ITHRWEMBT 2, COBBCE, | EUETHL,

MBIHBE T & v =2 P BBMHOLBHA % S 5, SABEORD ML,
FTFHREHEBE . ETHEE O THELEE ZHMCRNL T RBE -2, 62
17TV A VR a7 ) - b RO ) OB RO BRI, &R C 2
K&%L.%N%M&LT@323&U&L4KﬁLkOmiﬁ%%oﬁ%MEm,
7vzrvzr:yﬂwaE%%%KmNﬁ&almﬁ?l5K1¢ﬁ#mo

Table 9,21 CONSTRUCTION PERIOD
P.CBridge Steel Bridge
Navigation clearancqm‘ Phage~I | Phase-II | Phase~I Phase~11
73.2M 4 4
35 3 3
45 4 4 3 3

R,mm%ﬁﬁﬁ.ﬁﬁﬁ%wﬁazzmﬁbkamt‘HMI$@‘ﬁﬁ®%
M RTRMT AT EHEE Lin,

Table 8,22 OPENING YEAR OF PROJECT ROAD

P.:C Case Steel Case
Ravigation clearance Phase-1 | Phase-I1 | Phase-I | Phase-T1I
73.2M 1993 2002 1992 2002
55 1992 2002 1991 2002
45 1992 2002 1991 2002
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Fig. 9.2.3 IMPLEMENTATION SCHEDULE (P.C MAIN BRIDGE CASE) ~

Navigation Clearance: 73, 2M
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Fig. 924 IMPLEMENTATION SCHEDULE (STEEL MAIN BRIDGE CASE)

Navigation Clearance; 73 . ZM

Phase Phase—I ) Phase—1I1
Item B4 "85 ’B& ‘BT '88& 89 90 91 '92|'95|'96|'97| 98| ‘99 [2000|200t
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Navigation Clearance: 55M
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Navigation Clearance: 45“

Phase Phase-—I ' Phase--Ii
Item ‘84 'BS ‘86 'B7 '88 '89 90 '91 '92|'95|°06|'97 | *98] ‘09 {2000(2001

Loan Negotiation H

Detailed Design

Land Acquisition m

Construction &
Supervision

Loan Negotiation
Land Acquisition
Construction &
Supervision

9-6



BI0E EETEE MBoMN






1 0EF RBEHRTMEMBEIN

101 # 7

BEFMIL, EFe v 22 bRy =7 O0ARBECIMIKFESE T 20%, TORMB L
R LBRE L, FliT 4230 CThd, 70 =2 b OBAR, o vz b 0K
KLy, BRE (HBHIEG) OBA, FRE2ERTE0TDE2, Bao LonH
BB, 82w, 28%b, COEEL, BEMWEBEL I LD, DL SHIER
LEYEENILTD D, BEREAOYHRE, 101 1ECRESMBBRFORT CEEL
fo REBEFRAIOMESE 7 = 28 10, 1 1 10R L7 |

1011 4 & &
REGTRF ML, |1 0 LIKFRTLIREMOFE(72—-X) 2308801 1 (|
BR~-FVvAIUVAPI 2 ) — b EMERRBRRUCUB L >3 +F) oRBRIOHL
T o/,

Table 10,11 ALTERNATIVES FOR ECONOMIC EVALUATION

Alternative Bridge Clearance .
Tunnel
R M M M
Phasing 73.2 55 45
Single PC 0 0 0 0
Construction Steel - - -
Staged PC 0 0 0
Construction Steel §] 0 0 a

Note : Mark "0 means the alternative evaluated in the study.

MBI E (AEL-OERF, AEEBORBECODWT), Zvaxtbrvabaryzy
—rEBRZ VTS5 AR5 5 mBRHLT, 101 1HTT 2%

1012 @HROAE
7y bAEDTRTIOEREEBVCERMLTHIC LR, RAETD 2,

EHEFER BN, RO520FRHRL 2 TERILEIT =7,

(1} FIAZERE (ETRLFEEOHH)

(2) 72V -MELILIEZHICHEHIRDIER

(3) 7oy bREBKHE? 7 0o —BHR

(4) TR MR o MifE

(5) MhREAFEIC X b 2%
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BHOMMBITIC & B EASEL, &8I0 IC TR 2pE 0 7020, MEATOMRE Lico

Fedaz bk, tOMACHE > TLEEUNOGEURE L LRLEZ, Thb, B
Bk, FEH, MEEOMARUELEORE, BOBEEEM, BTd5, . W
hAERLCEBEAFEI O TH T o v 2 P OEXROWRA L LA,

10.2 ERRE
ey b PRUFIAZD 2 M, BB o2 b TRIE AN S, L LEHTH
DL, 2TBERAR 28I 2WRE a2 1 ER I Z 68 »,
ARETCHAAERBEHEEL1 021 KRLEk. X, BREOARS OFERGEA,
o2 B HH 0.8 & BB b,

Table 10.2.1 CONVERSION FACTORS

Standard Conversion Factor (SCF) 0,92
Conversion Factor for Consumer Goods (CFC) 0,935
Unskilled Labor Cost 0,935
Local Materials 0.834
Conversion Local Fuel Cost 0.167
Factor for Local Other Cost 0.644
Domestic Land Acquisition 0.920
Procurement Compensation 0.920
Local Englneering Fee 0,935
Local Part of Contingency 0.676

Note: Detailed calculation of the above factors to be described in Appendix J.

10,3 7oy haRb

Feveshax . BEWTAROR TS b, MR, MK CARE. FAB
RIRUMTE DM EFMHBD o7 2, HRAE, AAKKESIATm b, BEER S
FEhTwnwb,

103 1~1 033z Y7525 snRicHL, R, ERBKEE
A MEeRLAe REOMORKHFLTH, BEBIKARLTDHE, g8t 1 OfUERRE
OBIEHEE % Lo THL O 34 TFE Lk
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Table 10.3.4 AMOUNT OF TRANSFER PORTION

{Unit: 1,000 K, Shs,)
Alternative ’ Bridge Clearance

Tunnel
Phasing 3.2 551 45"
Single P.C 667,749 403,847 333,657

821,383
Construction Steel - - -
Staged P.C 667,749 488,770 416,391
Construction Steel 675,009 553,303 484,430 1,130,976

104 #HEFEER
BEETAM - AMREREELBEE I X MCERL, |1 0.4 1RT,

Table 10.4.1 MAINTENANCE COSTS

(Unit: 1,000 Shs, 1983 Price)

Phase Phase-1 Phase-T1I
Value Finan- Econo~ Finan- Econo~
Alternative “\\\\\ cial mic clal mic
73 2% P.C 3,452 3,176 8,272 7,610
s ' Steel 4,782 4,399 9,602 8,834
=
0 © 55 P.C 3,205 2,949 6,797 6,253
bl Steel 4,275 3,933 8,937 8,222
[va ]
< 450t P.C 3,085 2,838 6,186 5,691
Steel 4,154 3,822 8,326 7,660
Tunnel 10,500 9,660 16,000 14,720
Note:  The conversion factor of 0.92 (SCF) to be used,
105 fIFE{ELR
1051 FIFBWEREEEOALZBOENE

1) S—=w 2

B85 BACAEERMAT TH,
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{1 1Island North, North
Mainland, Kilifi

(2) 1Island South (6) Likoni East,
Likoni West,
Mtongwe,
(3) Port/Industry Kubog ’

(4) Town Centre

{5) West Mainland

2) KE#EZHEROBIE

198344 AOXABRE I, PR 527 (BELS b E) ML
FREDEXRE L 2y 2 (ZHBE) O¥AE, MEAEYeREN, LALAR
b, W2 b, briadTing, KRB+ 7 088K, BT 5,

gr¥=TEREE, FREORMPCHBEA I, HGHEMDO 1976 Fic,
25 b bhJ w281 BB 0OHEAMIN TN,

WREHOWRSL, #7 b a ( KENATOKO ) &4 v # ¥ — L AR, #%
Rpvinld, REMI» 7 ~RBRLDEMERY L 2,

Losl, R#E b2 v 703G 0ERELTCEDIREZ B NE, FHIESETS 2,
BR~ 7y N a Xz A ONEEEE L LT, PEYULEO 5 % ARBICES b
DEREL o '

AMEERABO RO BTEL, FsFoON BB HBCARFLBIEL,
#1051 RLAE
3) Vv ZAy bu—z

FREERBEDO BBV ¥2 2 v b 7—2 L) > 282 EER JIGR
L %a
4) v— b ¥ —F
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Table 10.6.2 SAVINGS IN DISTANCE
{(Unit: Kilowmeters)

T ol pair | (D-0)0-0|0-0|®-6|®-6
Distance via Existing Ferry 7.6 5.1 7.0 5.0 8.3
H = 73 2M Phase I 10.2 7.7 9,6 7.6 10.9
) Phase 11T 8.8 7.7 _ 8.2 7.6 8.5
_ .M | Phase I 9.0 | 8.0 | 8.9 | 6.4 | 9.9
Dii;j“ce =355 Phase IT 9.0 | 8.0 | 8.6 | 6.4 | 9.9
oy oposed 4o 45t | Phase T 9.0 | 8.0 | 8.9 | 6.4 | 9.9
rossing | B = Phase 11 9,0 | 8.0} 8.5 | 6.6 | 9.8
Tunnel 7.4 8.5 6.7 6.9 8,0
H= 73 2M Phase 1 -2.,6 -2.6 -2.6 -2.,6 ~2.,6
' Phase 1T ~1.2 -2,6 -1,2 ~2.,6 ~1.2
4 - ssM | Phase T 1.6 =29 | -1.9 {-1.4 | -1.6
Saving Phage II -1.4 | ~-2,9 [-1.6 | -1.4 | -1.6

in

Distance H = 45M Phase I ~1.4 -2.9 { ~1.9 -1,4 -1,6
Phase II Y -2.9 -1.5 -1.4 —1:5
Tunnel 0,2 ~3.4 0.3 -1.9 0.3

10,62 EfHEFTH
HmETEL, HECLKAMRI tRMok, ABOBEL®E1 0.5 3 KR LA,
PHEFRE S 9 20EfFE 4 Thn/ sha ¥ 126 shg flm Ok, &4
0.4 42 YV lmBUYF2070 N /m 0BT EThTELAEN, ffoTehb
. ThEZhoRom s ok,
HEETRETOMBELRL 0.5 4 WKWRT. MBE., ETEBLFEL 0.6 2 R
TETBRLORD . EFTHEOMHNET~1F2EB o0 TWBAH, Thid&E1 05 2
WRTEREM 72 2= 2  EROBE., HIT7 2 ) —0BR L VB RBADT DL,
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‘Table 105.3 VEHICLE

OPERATING COST {1983 price, Economic Value)

(Unit: Shs/vehicle/km)

Vehicle far Light | Small Big Medium| Big

Truck Bus Busg Truck | Triek
Varia- | Fuel 0,686 | 0,979 | 0.979 | 1.603] 1,640 3.055
ble 0il 0.024 0,037 0,037 0.078 0.067 0.084
Cost Repair 0,191 0.381 | 0,381 Nn,852 0.5771 1,050
Sub Total 1.,149% 1,397 2,533 2.284 4,189
Depreciation| 0,411 | 0,958 | 0,958 4,559{ 0.695[ 3.489
Interest 0.258 0,271 0.271 0.966 | (0,442) (2.070)
Fixed Crew - - d,594 Q0,701 0.818 1,164
Cost General Ad, - - - 0.758 0.584 1,168
Insurance 0.215 | 0.225 | 0,225 0.802| 0,368]| 2,588
Sub Total 1,169* 2,048 7.786 2,9071] 10,479
Grand Total 2,318% 3,445 | 10,319 | 4.749| 12,598

Note: * indicates the average value of car and light truck.

Table 1054 VEHICLE OPERATING COST AND THEIR SAVINGS
(Unit: Sha/vehicle, Economic cosc, 1983 price)

Phase-1 Phage-TT
Zonal\ | Car & | Small Big | Medium Big { Car & | Small Big Hediuvm | Big
Paiv ] Light Busg Bus { Truck Truck | Light Bus Bug Truck Truck
@ 18.2 25,8 78.3 15,7 95,8
I B 12,2 17.3 52,5 24,0 64,3
Project D@ [ 16.8 23,8 72,1 32.9 88,2 Same as Phase I
: m% 12,0 17,0 51.5 23.5 63.0
(D 19,9 28,2 85,5 39,0 |[104,6
%q.@ 24.5 34,7 | 105.1 47,9 ]128.5 21,1 29.9 90.6 41,4 |110.9
" ~ 18,5 26,2 79.3 16.2 97,0 18.5 26,2 79.3 36,2 97.0
W =732 ng» 23.0 32,6 98,9 45.1 1121,0 19,7 27.9 B4, 5 38,5 |103.3
qi 18,2 25.8 78.3 35,7 95,8 18.2 25.8 78.3 35,7 95,8
@® ] 26,2 37.1 | 112.3 51,2 |137,3 22.8 32.3 97.8 44,7 11197
O mgg 21,6 10.6 92,7 42,3 [113.4 2,6 30.6 92,7 42.3 [113.4
" iy 19,2 27,2 82,4 37,6 1100.8 19,2 27.2 82,4 37.6 | 100.8
L= 55 i | 214 10,3 91.7 41,8 |112.1 20.6 29,2 88,6 40,4 |108.4
g B | 15.4 21.8 65.9 10,1 80,6 15,4 21.8 65,9 30,1 80,6
= &G@ | 23.8 33,7 | 02,0 46,5 |124,7 23,8 33.7 l1o2,0 46.5 |124.7
m D~® 21.6 | 30.6 | 92.7 | 42.3 |113.4
£ N %m@ M 19,2 | 27,2 | 82,4 | 37.6 l100.8
=4y () Same as H = 55 20,4 28,9 87.5 40,6 | 107.1
- 'x- ‘ 15.4 | 2v.8 ] 65,9 | 30,1 | 80,6
®® 23,5 33,3 | 100.9 46,1 |123.6
@ 17.8 25,2 76,2 34,8 93,2
W 20.4 28.9 g7.86 39.9 |[107.1
Tuanel n 16.1 22.8 69.0 31.5 84.4
E% (6 16.6 23,5 7.1 324 86.9
ORLO} 19.2 27.2 B2.4 37.6  [100.8
D -\. -3.4 -4,8 | -14.4 “6,6 |-17.6 -3.4 ~4,8 | -14.4 -6.6 1-17.6
Saving in » | (D@ | -7.0 -9.9 |-29,9 |-13.6 |-36.5 -7.0 -9.9 |-29.9 | -13.6 [-36.5
v.o.co, %) '\-% ~4,6 ~6,5 | -19.6 -8,9 |~23.9 ~3.8 5.4 |-16.5 -7.5 |[-20.2
(M =55 @) -%.4 ~4.8 | -14.4 ~6.6 |=17.6 -3.4 4.8 |-14.4 -6.6 |-17.6
@ | -3.8 ~5,4 | -16.5 -7.5 [-20.2 -3.8 5,4 |-16.5 -7,5 |-20.2

Note: % The other case of 73.2, 45 m and tunnel were also calculated.
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Table 1055 TIME AND TIME SAVINGS

(Unit: Minutes/Vehicle)

Phase~I Phage-1I1
Zongl\ | Car & | Small Big | Hedium Big (Car & | Small Big | Medium Big
Pair 'y Light Bua Bug | Truck Truck [ Light Bus Bus | Truck Truck
_ %m@ 33,10 55.60 | 57,93
Trip Time (G 28,10 50,60 | 51,93
Without " (6) 31,90 54,40 | 56.49 Yame as Phase I
‘Project N 27,90 50,40 | 51,69
“ (B) 34,50 57,00 | 59,61 ‘
m% 14,70 18,40 11,60 14,72
N g 9,70 12,40 9,70 12,40
H = 73.2 % (B) 13,50 16,96 10.40 13,28
" (6) 9,50 12,16 9,20 11,84
B 6 16,10 20,08 13,00 16,40
i @) 12,68 16.06 12,68 16,06
™ " ~(@®) 10.68 13,66 10,68 13.66
gl w-ss ~ (B) 12.48 15,82 11,80 14,88
= " {®) 7.48 9.82 7.48 9,82
= @+ @® 14,48 18,22 14,48 18,22
s 8% ©®) 12.77 16,06 12,77 16.06
E " () 10,77 13,66 10,77 13,66
= H o= a4 : %'\» 12,57 15,82 11,70 14.75
& " () 7.57 9,82 7.57 9,82
H G @ 14,57 18.22 14,30 17,87
Q@ 9,70 12,32
n e 11.90 14,96
Tuanel %m % e 8.30 10,64
N @) o 8,70 ° 11,12
e~ E - 10,90 13,76
gg«JC) 20.42 42,92 | 41,88 20,42 42,92 | 41,88
Saving in ~ () 17,42 39,92 | 38,28 17.42 39,92 | 38,28
Trip Time E%n,c) 19,42 41,92 | 40,68 20,10 42,60 | 41,61
(H = 55M) () 20,42 42.92 | 41,88 20.42 42,97 | 41,88
(3@ 42,52 42.52 | 41,40 20,02 42.52 | 41,40

Table 10.5.6 ESTIMATED TOTAL CROSSING TIME

Vehicle Type

Crossing Time

Car -and light vehiele

20 minutes/unit

Small bus 20
Big bus 20
Medium truck 40
Big truck 40
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Table 10.5.9 TIME VALUE
(Unit: Shs/hour; Economic Value, 1983 Price)

Type of Veh. | Car Small Big | Medium | Big
Bus Bus Truck Truck

Year Light
1983 Before Adjustment| 83 71 166 40 150
After Adjustment 53 42 106 40 150
1990 63.0 49,9 126.0 40 150
2000 80.6 63.9 161.3 40 150
2010 103.3 81.8 206.5 40 150

Note: The annual growth rate of time value is assumed 2.5% except trucks. The
2.5% rate is referred to the rate of the national income per capita in the

period 1970,

1054 FIAEMERE
FIREEXROREG, TRBFE (K1 061 ) CHARAERAOHME (K1 0.511)
R CRDI, TORBHE, 2V 7F7 725 s nRICHLTHRIOLL2ZERLE,
SWAHOERL, B1 051 RET LK, AELBOEROS 0% ERETO

B—H T D B

Uaer
Coxt

Cy \premamnnenmmmmnaanam

Benetfit af

Nemal {Bana D
Trafrfic of inducod

Trafflc

T \

q, 9
Normal [nduced Traff{iec 4
Trafflce Tratffle

Fig. 10.6,1 CONCEPTION OF BENEFITS FROM NORMAL AND INDUCED TRAFFIC
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Table 10.6.7 TRAFFIC VOLUME THROUGH LIKONI FERRY

BY TIME BAND AND VEHICLE TYPE

From Mbaraki to Likoni From Likoni to Mbaraki
Car, - Heavy Time Car, Heavy
Light, | Truek | Bus Truck Total Band Light, | Truck| Bus Truck Total
Matatu Matatu
7 0 0 0 7 0l 18 0 0 0 18
6 0 0 0 6 1~2 7 0 0 0 7
8 0 0 0 8 2=3 2 0 0 0
5 0 0 0 5 34 3 0 0 0 3
8 0 1 0 9 45 10 ] 1 0 1L
7 0 7 0 14 56 16 2 2 0 20
15 7 -2 0 24 67 32 6 0 0 38
26 19 0 0 45 78 78 16 2 0 96
72 28 5 o 105 8-9 83 13 2 0 98
54 18 0 0 72 9-10 126 20 0 0 146
3% 10 0 0 49 10-11 117 16 2 0 135
105 28 1 0 134 11-12 89 13 2 0 109
113 14 4 0 131 12-13 48 17 0 0 65
42 20 10 )] 12 13-4 62 24 0 0 86
48 15 0 0 63 14-15 25 4 0 0 29
57 6 0 0 73 15-16 68 21 1 0 50
95 14 1 2 112 16-17 75 13 0- 0 88
101 9 2 4] 112 17-18 51 18 1 0 70
57 2 0 0 59 18-19 51 6 1 1 59
39 0 0 0 39 19-20 45 0 5 0 50
42 2 2 0 46 20-21 38 0 6 0 4t
28 0 0 0 28 21-22 21 0 1 0 22
21 0 0 0 21 22-23 19 0 0 0 19
21 0 0 0 21 23-24 12 0 0 0 12
1016 202 35 2 1255 Total 1096 194 26 1 1317
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MHARBA T L, BT =) -BAEL 22, fEoT, 72 ) —0EER, PRLE
LB TH29BM7 =) —OMABVLCKEN S ~2OBRBDL. HWTE LD,
Bravz 7 tOBEEELLN B,

1061 7= ) —OMEEHE (HFERXERIALZWHE)
HO7 =), REETEBEINALERBCLLT, TOBBR T HET LT
WD b,
7Y —DBRE, BT 7 =) — 0¥y — v k¥E2iG8kt—FE LTCEHE LA, &
KI1O0ECLRFM 7= )~ (V7 4 —F252) 1 8BAL, | A—-2ANER
TAhHE, BI10GIRKTRTEIIR Y-~ AKBY—FRBTECLENBbD b,

Table 106,17 FERRY SERVICE LEVEL

No. of , ADT
Nam No. of Trips per Capaglty in ADT/
Cons o Ferry Day per day PCU Capacity
Ferry (2 way) (PCU)
Sofina 1 75 3450 - -
1983 | Movita 1 72 2304 - -
St., Michael 1 17 374 - -
Total 3 164 65128 3804 0.62
Sofina 2 150 6900 - -
1990 [Movita 1 72 2304 - -
St. Michael 1 17 374 - -
Total 4 9578 4939 0.52
Sofina 3 225 10350 - -
2000 |Movita 1 72 2304 - -
St., Michael 1 17 374 - -
Total 5 13028 7171 0.55
Sofina 4 300 13800 - -
2010 |Movita 1 72 2304 - -
St. Michael 1 17 374 - -
Total 6 ‘ 16478 10410 0.63

1062 7Y —0®M
Zox )~ ADEF R P EESE TR ok, BINZ =2 Y —~DHA 2 b,
=T H Zx—vRE&H L DAF LA, thb2o02 2 bid, BEZTHREHEAW
TR o = bl A L,
e ) —OEEEE, KA THEEL, F10621TRL R,
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Table 10.6.2 FERRY COST SAVED BY THE PROJECT

Cost of Ferry {(economic cost, 1,000 shs)

ADT
vear | | opers- | et | “hsrer | Total
Project) tional of Additional
Cost New Ferry Berths
1990 4,939 9,481 13,500 6,992 29,973
1991 5,120 9,795 0 0 9,795
1992 5,321 10,142 0 0 10,142
1993 5,523 10, 490 0 0 10,490
1994 5,733 10,855 0 0 10,855
1995 5,951 11,232 0 0 11,232
1996 6,177 11,623 0 0 11,623
1997 6,412 12,030 0 0 12,030
1998 6,656 12,452 0 0 12,452
1999 6,909 12,890 0 0 12,890
2000 7,171 13,343 13,500 6,992 33,835
2001 7,444 13,815 0 0 13,815
2002 7,727 14,305 0 0 14,305
2003 é,ozo 14,812 0 0 14,812
2004 8,325 15,319 0 0 15,339
2005 8,641 15,886 0 0 15,886
2006 8,970 16,455 0 0 16,455
2007 9,311 17,045 0 0 17,045
2008 3,664 17,656 0 0 17,656
2009 10,032 18,292 0 0 18,292
2010 10,410 18,951 13,500 6,992 39,443
2011 10,810 19,643 Q 0 19,643
2012 11,210 20,335 0 0 20,335
2013 11,610 21,027 0 0 21,027
2014 12,010 21,719 0 0 21,719
2015 12,410 22,411 0 0 22,411
2016 12,810 23,103 0 0 23,103
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Table 10.7.1 NET INCREASE IN ADDED VALUE DUE TO
REGIONAL DEVELOPMENT

{(Unit: 1,000 Shs, 1983 Price)

Alternatives el 2002 2010
= 73.2M 34443 | 71564
Bridge H = 55 34835 72312
Ho= 45" 34850 72324
Tunnel 14695 1167
10,8 70—-%H%

ARRBOHRE, BEX Ly 2R E7 o —HRO 200D 5, WK, HRER
Aby 2 LTOBRTH D, TORIE, MHEERETS L,

e ARy, ERBRBEOWESHRTH Y, chdBRMMPrOIRET S 0T
hh, N, tOXBE, ERNHESCOVWTOLIRETALDTdA, COMHRER
1 0.8 1ICET Lk
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Table 10.8.1° BENEFIT OF FLOW EFFECT

(Unit: 1,000 Shs, 1983 Price)

Bridge Clearance
H=173,1 M H=255M H=45M
Year P.C Steel P.C Steel P.C Steel

1985 | 6,503 | 6,603 | 4,899 | 5,534 | 4,216 | 4,885 | 16,265
86 |* 6,503 | 6,603 | 4,899 | 5,534 | 4,216 | 4,885 | 37,303
87 | 13,663 | 13,763 | 12,716 | 13,352 | 12,033 | 12,703 | 33,969
88 | 35,003 | 56,097 | 50,564 | 64,182 | 44,000 | 55,080 | 59,477
89 | 72,920 | 77,426 | 43,242 | 62,072 | 33,127 | 56,826 | 59,477
90 | 68,018 | 68,761 | 27,653 | 36,988 | 25,027 | 32,331 | 59,477

Tunnel

91 | 39,888 | 33,158 | 21,755 20,980 79,425
92 | 14,545 19,425
97 | 18,174 | 18,174 13,353 | 13,353 4,171 58,634

98 | 44,052 |.44,313 | 49,771 | 65,342 | 48,416 | 4,171 | 58,952
99 { 76,788 | 77,113 | 53,810 | 72,072 | 39,011 | 60,201 | 58,952
2000 | 43,397 | 43,674 | 37,542 | 48,008 | 29,561 | 62,927 | 78 359
2001 | 15,050 | 15,421 | 24,288 25,467 | 40,410 [ 78 041

10.9 H7EfE

WROWMABFER L6 0FLHFEE LA o THAFROK I T TOREMER ¥ &
b —H, FuvaZbIA7 (BREFMMM) 23 04ELLAEOT, TRV 22}
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Table 10.10,1 ECONOMIC INTERNAL RATE OF RETURN

(Economic IRR)

1ternativd Bridge
Tunnel
Staging H=45M| H=55M | H=73.2M
Non-satage
Construction 0.1025 0.0887 0.0585 0,0536
Staged
Construction 0.1190 0.1055 0.0690 0.0561

Note : IRR of bridge alternatives are estimeted for P.C main bridges.

10101 00BR(2V73y265nkyfd4sn)BNERATEL 0 HPE
Z#RL, HFEF LB THL,
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Table 10.10.4 SENSITIVITY ANALYSIS (EIRR)

Case ~ Cost +10% Benefit ~10% ‘E’;’ﬁ‘i‘g‘j“"“ +9 Years EIRR
A o] — - . (.098
B o] o] . - 0.088
c L= - - o 0.1)2

b ) ~ 0 0.104

Nate: "' means the cuse conducted Vor sensitivity analysis,

MEOMT A G, BRE( /) 7525 5nk) 5 AREBRELELSbE
LBERLFELWERERLTWLEEAL 5,
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BRHv ) 2Lh b,

10112 Zevz2 rO#RERE LR L LAERELE
—BNEHFHERE, e 2 POBBRBEINBRELABETHAEN, =27
T, HNFBHEEOIWRE LAFRER RN TS 5,
BELELT, 552 )T vRE(Fvatvataryyz )— E/R) 20K
K, BRBEFOMBREZUT &G TR LTABZ L LT 5,
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WMFEHEHEL 0% & Lo

(3) FFMIMARIIA, 1991453 04F & Lo

(4) BEFBBBE, 8w C1I9914L420000¥Y>2, 20014 1C600,000
v Y e BFo ke
BePOmBIE, £H1 0%, | EBRO 1 0FHEE L, RAFKE 3 06
EL, 3 ORBOBREMEE Y a & Lk

() MEAHOHMME, EERIFSECTABY, ULTORED TD %,
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Table 10,11.1 ANNUAL AMORTIZATION FOR FOREIGN
CURRENCY LOAN

{Unit: 1,000 Shs. 1983 Price, Financial Value}

TOTAL TOTAL.

LOAN | LOAN RE- LOAN [AMORT 1ZA-

YEAR [RESIDUAL | DEMPTION | INTEREST TIOM
1985 27481 0 0 0
1986 54922 0 1098 1098
1987 82383 0 2197 2197
19648 3Js1201 Q 3285 3295
1989 6§18293 o 14448 id44p
1990 782478 0 24732 24732
1991 889573 o 31299 . 31239
1992 889973 0 35583 35583
1993 8a93573 0 35583 35583
1394 883573 0 35583 35583
1993 8688651 922 35583 36505
1996 888770 181 35546 37427
1997 883891 2879 35471 38349
1998 1137297 12357 33356 47713
1999 14353908 21485 45492 66977
2000 1631473 . 27858 57438 85294
2001 1712471 32569 65247 97816
2002 1678600 33871 68439 102370
2003 1643373 35226 67144 102370
2004 1606738 36635 65735 102370
20035 1568637 38101 64270 102370
2006 1529012 39625 52745 102370
200% 1487802 41210 61180 102370
2008 143R019 51783 59512 111295
2009 1371415 654604 57441 122045
2010 1296735 74601 54857 129537
2041 1215243 81492 51869 133381
2012 1130491 84752 48610 133361
C20L3 1042350 88142 45220 133361
2014 950683 91667 41694 133361
2013 857369 93313 328027 131341
2016 762344 93025 34295 129320
2047 665539 96806 30494 127299
2018 585377 80162 26622 106783
2018 520927 54451 23415 87866
2020 465879 943848 20837 73785
2021 416713 49266 18639 67905
2022 365476 51236 16669 67905
2023 312194 53286 14619 67903
2024 256773 55417 12488 67305
2025 199139 57634 1027 67905
2026 139200 59939 7366 B'7903
2027 16863 B2337 5568 67905
2028 31589 452735 3075 48350
2029 8056 23533 1264 24796
2030 o 8056 322 8379
2031 0 0 ' 0 0
2032 0 0 0 Q
2033 0 0 0 0
2034 0 0 0 0
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Table 10.11.7 AMORTIZATION SCHEDULE (H=55M, P.C BRIDGE)
Year | Loan Total Loan Loan Total Maintenan~ |Total :
Reajdval |Redemption | Interest pmortization|ce Cost Expenditure

1985 7300 0 ] L] o] 0
1888 14600 o 584 584 Q S84
1987 33549 8] 1168 1168 o] 1168
i9as 108898 O 2684 2684 0 2684
1969 173336 0 8712 8712 0 8712
1990 214383 160 13867 14026 o] 14026
1991 248872 332 17131 17482 0 17482
1992 248089 772 19750 20522 3471 23993
1993 243613 2481 19688 22189 3471 25640
1994 239831 4087 19489 23577 3471 27048
1995 | 234218 §315 19162 24477 34714 Tz794e
1996 227759 6457 18737 25194 3471 29665
1997 240685 5974 18224 25194 3471 26665
1998 307320 - 7532 19255 267686 3471 30257
1999 379373 8134 24586 32720 3471 36191
2000 426532 8785 30350 39133 3471 42606
2001 453830 9488 34123 43610 3471 47081
2002 443157 10682 36307 45989 7153 54142
2003 430000 131537 35433 48609 7153 55763
2004 414038 15962 34400 20362 7153 575185
2005 - 395577 18461 33123 51584 7153 58737
2006 374835 20742 31646 52388 7153 59541
2007 352434 22401 29587 52388 7153 59541
2008 328241 24193 28195 52308 7153 59541
2009 302112 26129 262459 nz3es 7153 59541
2010 274636 274776 24169 51645 7153 56798
2014 245706 28930 21971 S0901 TLE3 58054
2012 216392 28315 19687 48971 7153 56124
2013 1924086 23983 17311 41287 7153 484350
2014 173065 19341 15393 34733 7153 41887
2015 156374 16691 13845 30536 Ti53 37690
2016 141690 14604 12510 27194 7153 34347
2017 125832 156568 11335 27194 7153 34347
2018 108705 17127 10067 27194 7153 34347
2019 30208 19487 BEIE 27194 7453 34347
2020 70231 19977 7217 27194 7153 34347
2021 48655 21579 5618 27194 7133 34347
2022 27381 21274 3892 25167 7153 32320
2023 11959 15422 2190 17613 7153 24766
2024 3470 8489 as7 9446 7153 15399
2025 0 3470 278 3748 7453 10901
2026 ] 0 0 0 7153 7153
2027 0 o] 0 [¢] 7153 7153
2028 0 0 Q Q 7153 7153
2029 Q o] Q o] 7153 7153
2030 [s] 0 [¢] 0 7153 7153
20314 2] 0 0 0 7153 7153
2032 o] 0 [¢] 0 7153 7153
2033 Q 0 0 0 7153 7153
2034 [+] 0 0 0 7153 7433
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BRTHEBR7e —F+— b M1 LLIKTR LA,

634 6.3.6
Alternptive Alternative
Alignment Access Study
Study of on Mombasa
6.3.1 6.3.2 6.3.3 Bridge Crossing Island Chapter 7
Alternative—| Future Trunk [ Comparative . Prelitninary
Crossing Road Route on Study of " 163.5 6.3.7 . Design
Study Mombasa Island| | Bridge (B,) Alternative  Alternative
and Tunnel (T, ) Navigation Main Bridge
Clearance Study
Study ;

Note:  The figures in the boxes indicats paragraph number in the Report,
Fig. 11.1.1 ALTERNATIVE STUDY PROCESS
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Table 11.2.1 ALTERNATIVE PROJECT COSTS

{Unit: 1,000 K.Shs.)

Py A RO 2R, ABRPRLIE!, BRE(H=45

hase & Currency Phase—I Phase~II
- Portion Total
Alternatives L.C F.C Sub-tatal L.C FC Sub-total
P.C Main Bridge
732 M 370,533 1,440,138 1,810,671 306,757 1,065,541 1,372,298 | 3,182,969
58 234,359 842,599 1,076,958 278,995 969,824 1,248,819 | 2,325,777
45 . 203,123 722,390 925,513 229,361 827,611 1,056,972 | 1,982,485
Steel Main Bridge ' i
730 M 380,371 1,464,339 1,844,710 306,757 1,065,541 1,372,298 | 3,217,008
55 265,628 965,505 1,231,133 310,235 1,092,698 1,402,933 | 2,634,066
45 236,070 ‘851,995 1,088,065 262,275 957,187 1,219,462 2,307,527
Tunnel :
(Immersed Tube 607,684 2,179,936 2,787,620 | 521,510 2,086,040 2,607,550 | 5,395,170
Tunnel)
Table 11.2,2 MAINTENANCE COSTS
(Unit: 1,000 Shs, 1983 Price)
hase Phase—I Phase Il
Alternative Value Financial Cost | Economic Cost | Financial Cost | Economic Cost
73.2M P.C 3,452 3,176 8,272 7,610
© Steel 4,782 4,399 9,602 8,834
L¥
Eng 55M P.C 3,205 2,949 6,797 6,253
& 8 Steel 4275 3,933 8,937 8,222
&}
45M P.C 3,085 2,838 6,186 5,691
Steel 4,154 3,822 8,326 7,660
Tunnel 10,500 9,660 16,000 14,720

Note: The conversion factor of 0.92 (SCF) to be used,
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Table 11,23 ECONOMIC INTERNAL RATE OF RETURN

{Economic IRR)

Bridge Clearance
Alternative g Tunnel
H=45M H=55M H=7321M
Non-staged
Construction 0.1025 0.0887 0.0585 0.06536
Staged
Constriction 0.1190 0,1055 0.0600 0.0561
Note : IRR of bridge alternatives are estimated for the cases of P.C main bridge.
Table 11.2.4 SENSITIVITY ANALYSIS FOR BEM
CLEARANCE, P.C MAIN BRIDGE
Case Cost +10% Benefit —10% %L’?;’é‘c?“"“ + 9 Years EIRR
A (e} - - 0.098
B (o) o] - 0,088
C - - 0 D112
D o] - o) 0.104

Note: 0™ means the cuse condducted for sensitivity analysis,
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Table 11,25 TOTAL EVALUATION

Iternative Bridge Alternative . lm'rl‘nft;?d

Item H=73.2M H=55M H=d5M Tunnel
1} Regional Development A A A

2) Traffic Distribution B A A C

3) Navigation.Clearance A B C A

4) Cost Cc B A D

5) Operation C B A D

6) Economic Evaluation D B A b

Note:  Mark A" is evaluated as the highest value, and *D" the lowest,

FEMOEE, MRE(HMWB2Z IV T2 6nllTF )2, EEHUCFELVWER
ERLA, BHL, BREOhTHE, PCERERI/MARELERL T, BF, B2,
TWVWAH300, TOEFBRENEZLOTE AW,
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1) Ministry of Transport and Communications

I. Mr. WP. WAMBURA Permanent Secretary
2, Mr. I1.K. KIRIKA Engineer-in-Chief
3. Mr..S.M. KIGURU . Chief Engineer (Roads & Aerodromes)
4. Mr.S. ASFAW Chief Engineer (Planning}
5. Mr. DM, MWASI Chief Executive Engineer
6. Mr. G. WABUKE Chief Superintending Engineer (Construction)
7. Mr. S.N. OTONGLO Chief Superintending Engineer (Design)
8 Mr, CM. KAMAU . Provincial Engineer, Coast Province
(<9, Mr, T. KAI Senior Superintending Engineer (Bridges)
10. Mr. T. KNOTTEN Senior Superintending Engineer (Bridges)
11. Mr. L. BLOM-BAKKE Senior Superintendilfg Engineer (Bridges)
12, Mr. 1.M. WANYOIKE Senior Superintending Engineer {Design)
)13, Mr. Y. MAEKAWA Superintending Engineer (Bridges)
14, Mr. O, MOKRID ‘ Superintending Engineer (Design)
15, Mr. P.M. WAKORI : Superintending Engineer (Planning)
16. Mr. M.E. AGALOCHIENG Ofic Traffic Engineering Unit
17, Mr. J.P. MURAGURI Assistant Engineer (Counterpart Staff) (Bridges)
18, Mr.F.D. KARANJA Assistant Engineer (Planning)
19. Mr.P.M, OJWAKA Assistant Engineer (Bridges)
20. Mr. V.B. OCHIENG Assistant Engineer (Planning)
21, Mr, KLEM Material Branch
2) o =7 Egk
. Mr. IKAMBA Traffic Section
2, Mr.M. ARSHAD District Civil Engineer
3) r=T7HER
1. Mr.B.A.QO, ONGOLA Chief Planning Officer
2. Mr., AO. ROGO Chief Engineer
3. Mr. AP, BURNARD Chief Engineer (Special duties)
4. Mr, E-T. WAIYAKI Secretary & Leagal Officer
5. Mr. A.C. MUMBA Principal Planning Officer
6. Mr. EA. KARANGA Operations Manager
7.

Mr. A.J. KENTOYO Senior Harbour Master

1) ® iR

I. Mr.EN. NYARANGI Airport Manager
2. Mr.P.B, YATICHI Airport Assistant Manager
3. Mr. §, MAGALASIA Senior Meteorological Officer
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MINUTES OF DISCUSSIONS BETWEEN MINISTRY OF TRANSPORT AND COMMUNICATIONS
STAFF AND JARANESE PRELIMINARY SURVEY TEAM CONCERNING THE PROPOSED

KILIFT BRIDGE AND LIKONI CROSSING S2=22s IN KENYA T T
STUDIES :
1. PREAMSLE

2.

i)  The Jaznanese Government, on the request of Kerryan Goverrmant
dispatched a p'-elimmazy su:-vey team to Kenya from October 3lst
to 12th November, 1982 Jxrough programne ar'-angﬂd by Je:aan
International. Cooperation Agency (JICA): in order to carry out
preliminary survey for the planned,study of KILIFT HRIDGE and
LIXONT Cross=ing.

1i) * The team carried out field surveys and had a series of
discussions with the Xenyan Ar.lthov-r-a.es conzerned during theipr
stzy in the country. The main items onfwhich understandings
were reached by both sides were shown in the following paragraphs:

TTEMS COMCERNING THE SCOPE OF WORK:

i) Draft Scope of Work proposed by the Tezm was discussed in detail
and agresd upan as aftas‘lnd herewith..

ii) The Jepanese Goverrment will dispatch two teams for' the full
scale studies. One team is for KILIFI Bridge and the other one is

* for LIKONL Cressing. '

iii) Concum__tg article VI.3 of the attached scope of wark, offices
with te lepho*'va will be provided for each Study Team in NATROBI and
mms.a during the Teams' stay in Kenya.

iv)  The Kenyzn Teazm asked the Japansese Team to considexw two
alternatives for the Likoni Crossing feesibility study namaly;

a high level bridge with a clearance of 76.2m above hign vater tide
and a tunnel.  Both sides agreed upcn this issue.

v) Kenyan Team and Jepanese Te.;:n agresd that as the sh..dy progresses
more attention will be fomcused on the altemnative which appears 6
o be technically and finencially more feesible. Ty

TRATNING OF ENGINEZRS
Ctn thz request of the Ken yan Team the Japansse Team agreed to

convey to the Japanese Authorities concemed to accept Kenyan
counterparts in Jepan for training scheolarships on related courses.



4.- LIST Or PARTICIPANTS

Jepanese Taam

1. Mr, Takeshi NAKAYAMA

2. Mr. Koichiro KUMAGAT

M

3. Mo, Kéngi WRAKA (B

e

"4, Mr. Kimiakd YAMAGICHL

5. Mr. Takeyoshi HAGIO

‘6. Mr, Toshikazu NAGASHTMA

Kenyan Team
. CMr. WP WAMBURA

2.7 Mr. S.N. OTONGLO

3. Mr. T. KNOTI:EN

A.._ M. T. KAT
5, Mr. §, ASFaW

5. ADOPTION OF MINUTES

Leader-

Director of the Second Engineari-
Division

First Engineering. Department
Honshmi Shikolaa Bridge Authority

Road Plamner

Deputy Director of the Local
Road Division

Road Bureau

Ministry of Construction

Bridge Plamer
Denuty Head of the Tokyo Crossing

. Bridge & Tumel Planning Section

Plzming & Research Depariment
Japan Highway Puhlic Corporaticon

Coordinator ]
Japan International Cooperation
Agency (JICA)

First Secretary 'of Japanese
Embassy

Dernuty Resident Repressntaizive
JICA NATROBI QFriCE

Chief’ Engineer (Roads and Aerodrc
Chief Superintending Engineer
(Design)

Senior Superintending Inginesr
(Bridges)

Senior Superintending Engineer
(Bridges)

Chief Engineer (Planning)

fme mimtes were reviewed thoroughly after whiczh they were. adepted
25 reflecting the true record of the understandings reached by both sidas.

TAKESHL NAKAYAMA
LeadeP_Of Japanesa
Prelinminary Survey Team
pate. MOV 1, 2982

_Date...Nsw. ..

W.P. WAMBURA ! |
Cnief Engineer (Roads and Aerodros
Ministry of Transpor:i& Communicat:
Republic of Kenya.
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SCOPE OF WORK
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THE FEASIBILITY STUDY ON
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CONSTRUCTION PROJECT
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THE REPUBLIC OF KENYA
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DAVED . NOVEMBER 1982
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1. INTRODUCTION

In response to the request of the Governmant of the Republic
of Kenya, the Government of Japan has decided to copduct feasibility
studies cn the KILIFI BRIDGE AND LIKDNI-CROSSING CONSTRUCTION PROJECTS
{(hereinafter referred to as "the Studies"), in accordance with laws -and
reguiations in force in Japan and Kenya. The Jepan International
Cooperation Agency (hereinafter referred to as "JICA") the official
agency responsible for the implementation of the technical cooperation
programs of the Government of Japan, will carry out the Studies in
close cooperation with the Ministry of Transport and Communications

(hereinafier referred to 2s MOTC) of the Republic of Kenya.

This Scope of Work was set forth in accordance with the results

of the JICA's preliminary studies on the captioned projects in November

I1. OBJECTIVE

The objective of the Studies are

To carry.out feasibility studies for the construction of
KILIFI BRIDGE and LIKONI CROSSING including their approaches and

connecting roads.

ITI. SCOPE OF THE STUDIES

In order to achieve the above objective the JICA will carry

-out following studies taking alternatives inte consideration.

1. Traffic and Socio-Economic Studies
(a) Traffic data collection, traffic survey and analysis

(b) Socio-economic data. collection and analysis
__6._.



(c) Review of population and socio-economic conditions

(d) Forecast of future traffic demand

Enginearing Studies
(a) Topographic map tollection
(b) Engineering data collection and analysis
b-1 soil and geologica]Idata
b-2 hydrological and hydrographic data
' b-3 materials data
b~-4 meteorological data
(c) Surveying
c-1 soil and geological surveying including dr{lling & testing.
c-2 Hydrographic-surveying (cross-sectiona]l surveying, etc.)
(d) Design criteria
d-1 geometric design standards
d~2 " structural design standards
(e} Zngineering works
e-1 design works
e-2 quantity estimation
(f) Construction Program
f-1 construction method
f-2 construction schedule
(g) Cost estimates
g~1 right-of-way aquisition cost
g-2 construction cost
g-3 maintenance cost
Economic Evaluation
(2) Estimates of benefit
(b) Estimates of NPV, IRR, and B/C

(c) Sensitivity analysis



. Budg=tal and Financial Studies

Implementation Program

wm
.

An implementation program will be prepared based on
the construction program and the study of budgetal

and financial aspect.

V. STUDY SCHEDULE
The survey will be conducted according ta the tentative

schedule attached hereto as Appendix I, 11.

7. REPORTS

JICA will prepare 2.d submit to the Government of Kenya the
following reports in English.
1. Inception Report (3b copies)

within one month after the outset of the study in Kenya

ny

Progress Report {3Q copies) every thres months during
course of the study in Kenya

3. Interim Report (30 copies) at the end of the study in Kenya
4. Draft Final Report (30 copies)

- within four months after presentation of Interim Report

Final Report (100 copies)

Uy

within twe months aftisr receiving comments by the

Government of Kenya on the said Draft Final Report.

Y. UNDERTAKINRS BY THE GOVERNMENT NF KENYA.

1. To furnish the Study Team with available relevant data,
information, mdterials and conveniences of availing data

processing devices for execution of the Studies.



2. To exempt the Study Team from any taxation or duty on-the
income and any other emoluments as well as equipment, materials
and personal effects which are to be brought into Kenya in

connection with the Studies.

3. To provide the Study Team with appropriate office space, office
equipment and clerical services for the Studies.
4, To appoint counterpart personnel for execution of the Studies
wall as effective transfer of expertise.
3. To secure the seturity of the Study Team when and as it is required.
6. To assist the Study Team in securing other facilities and
conveniences which are desmed necessary for the accomplishment
of the Studies.
7. To provide identification card to the members of the Japanese

Study Team for the execution of their activities.

i. UNDERTAKINES OF THE GOVERNMENT OF JAPAN

1. To delegate a full-scale Study Team to Kenya to conduct
the Studies- and to bear all expenses for the Studies.

2. To bear travel expenses and fares between Japan and Kenya
and those necessary for moving in Kenya as well as charges of
accomnmodation and living expanditure for the members of the
Study Team.

3. To bear expenses necessary for the telecommunications between
Japan and Kenya which stem—%;om the Studies.

4. Ta transfer to Kenya counterpart personnel the technology and
expertise related to the Studies.

5. Yo provide the Study Team with transport (vehicles & drivers).
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