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Table A.VI-5(6) Aggrepgated Zone

Aggregated Original
Zone No. Zone No.
1 1 b
2 2
3 3
4 4
5 5
6 6
7 7
-8 8 >
9 9 o
10 10 -
11 i1 g
12 12 Bat
13 13 2
14 14
15 15
16 16
17 17
18 18
19 19
20 20
21 21
22 22
23 23
24 24 o
25 . 25 2
26 26 o
28 101-106, =
112,113 g
29 123 -
30 119,121,122, g
124,126-128, o
130-141
31 107-111,
114-118,120,
125,129

A-VI-37






Appendix VII.5

'Geological, S0il ‘and Material Survey.
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Appendix VIII. Preliminary Design






Appendix VIIL.1

Principle of Junction Design

1.1

Road Classification and Control of Access

Road classification of the Bypass is A class.

According to the Road Pesign Manual of Kenyd, the level of
Access control for A class road is recomended Full access
control as desirable case and Partial access control as
reduced case. The detail description of Access control is

shown as in below:

Full access control -~ means that the authority te control

access is exercised to give preference to through traffic
by providing access connections with selected public roads

only and by prohibiting direct private access connections.

Partial access control - means that the authority to

control access is exercised to give preference to through
traffic to a degree in that, in addition to access con-

nections with selected public roads, there may be (some)

‘private access connections.

For giving preference to through traffic on the Bypass,
Selected public roads ‘which are the classified roads are
considered to provide access connection with the Bypass

by Junctions. (see Table VIII-1-1)

A-VITII-1
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2

Principle of Junction Type

At-grade Junction

The basic layout for at-grade ]unction ig the T—gunctlon with
the major road trafflc having priority over the minor road
traffic. _Crossroads, although not recommended, may also be
used but.only on singlercarriageway roads where traffic flows
are very low and where site conditions will not permit the
use of staggered T-junctions. ]

Therefore staggered T-junctions will be recommendable for the
minor junctions which is a junction with minor classified road.
The minimum distance between consecutive junctions shall
préferably be equal:to (10-x VD)“meters whefé VD is the major
road design speed in Km/h. Thus the VD‘of the Bypass is

70 to 100 km/h, the calculated distance is 700 m to 1,000 m
length.

Roundabout Junction

Generally, roundabouts should not be introduced on rural roads.
However, close to bu11t-up areas where the through road may
crossed by local roads carry1ng heavy traffic, the use of
roundabouts may be considered. For traffic safety, Roundabouts
should not be introduced on rﬁral roads where the design speeds
of adjacent sections are.80 km/h or greater.

Thus Roundabouts may be introduced if the design speeds of

the adjacent sections are:-
a) less than 60 km/h, or

b) less than 80 km/h and the roundabout and approach

roads are provided with overhead lighting.

A-VIII-2



The capacity calculation formula is referred from the Road
Design Manual of Kenya for each weaving sections on Conventional
Roundabout.

The formula is:-

(1+e/w)
QP = 240 W —————
1+w/L

where QP ; Weavihg'capacity (vehicles/hrs)
e : Average Width of entries to weaving sections
in meters.
w ! Width of weaving section in meters

L : Length of weaving section in meters
and 0.85QP: Weaving Traffic Volume (W.T.V.)
Therefore

wx W.T.V.
L >

0.85 x 2400 (1 + efw) - W.T.V.

For the estimation of W.T.V., the estimated future AADT should
be transferred by the peak hour traffic rate as 107 and by
- the increasing rate of traffic'as 4% par annum from year

2000 to 2006,

The calculation of the peak flow rate are ossumed that peak
flows are greater than 1.5 times the average daytime hourly flows

and the 24 hr/12 hr flow rates are 1.25.

Peak flow 1.5 x AADT/1.25%x 12
= = 10 %
AADT AADT

The peak flow rate

AADT at weaving section x 10% x 1.046

Therefore W.T.V.
AADT at weaving section x 0.1265

it
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Grade Separated Junction

Conditions where the use of grade separation is warranted

are usually as follows:-

a)
b)

c)

d)
e)

An at-grade junction has insufficient capacity.

The scheme is justified economically from the saving

in delay to traffic and accidents.

Grade separation is Cheaper on account of topogréphy

or on grounds that expénéive_éites can be avoided by it.
For'operational reasbns.‘ .

Where roads cross motorways.

The design speed for the through traffic movement shall never

‘be less than 20 km/h lower than the average design speed for

the Bypass and crossing road. The recommended design speed

for slip roads is 50 km/h.

The types of grade separated junctions for the Bypass can

be classified into two categories as follows.

a)

Junctions with wminor roads _

Diamond junction and half-cloverleaf junction are_the
mést popular junction with minor roads and both transfer
the major traffic conflicts to the minor road.

Diamond junction is the most basical type and requires

the least land acquisition.

An alternative design is the half-cloverleaf junction.
The half-cloverleaf junction has the advantage that it
can often meet difficult site conditions. The slip
roads can be placed on the opposite hand if it is
necessary to minimise right turn cutting movements on

the minor road.

A-VIII-4



b)

Junction- with major roads

"Cloverleaf junction and Directional junction are suitable.

Cloverleaf junction requires only one bridge but occupies

a large area., Directional junction requires more than two
bridges usually.

The selection of junction type should be carefully considered

of traffic movement, site conditions and construction cost.
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Appendix
VII1L.2.

(L)

Rough Estimate of Additional Construction Cost of

Mombasa Junction Layout.

Additional construction costs for construction of ramps are

estimated as follows.

Layout A

a)

b)

c)

d)

Site Clearing and

Top Soil Stripping

Removal of top soil

Sub-Total

Earthwork

Excavation, Pnsuitable
Soil

Sub-grade Preparation
Slope Protection
Borrow Filling
Sub~Total

Pavement work

Crusher—-run Sub-base

Course

Cement Stabilized base
Course

Bitument Emulsion Prime
Coat

Asphalt Concrete
Sub-Teotal

Road Furmniture

Guardrails
Concrete Kerb

Sub-Total

Total

A~VITI-7

634.0

2,000

3,170
2,163

4,118

472.5

540.0

3,240

270

450
1,150

Quantity Unit Price

(K.Shs}

15.00

15.00

2.90
11.20

64,060

377.60

462.20

9.6

680,
4404

K.Shs

Amount
(K.Shsg)

9,510
9,510

40,500

9,193
25,307
266,023

341,023

178,416

249,588

31,104

405,000
864,108

273,600
51,060
324,660

1,539,301



(2) Layout B

a)

b)

d)

e)

Site Clearing and

Top ' Soil Stripping

Removal of top soil

Sub-Total
Earthwork

Excavation, Unsuitable
So0il

Sub-grade Preparation
Slope Protection
Borrow Filling

Sub-Total

Pavement work

Crusher-run Sub-base

Cement Stabilized Material m

Bitumen Emulsion Prime
Coat

Asphalt Concrete

Sub~Total

Road Furniture

Guard rails

Concrete Kerb

Sub~Total

Bridge construction

Unit

Quantity

3,072

15,600

13,121
11,444
31,079

1,491
1,704
8,519

852

2,165
2,490

Unit Price

(K.Shs)

15.00

15,00

2.90

11.70
65.60

377.6
462.2
9.6

1,500

680.
44.4

Amoﬁnﬁ
(K.Shs)

46,080
46,080

234,000

38,051
133,895
2,020,135

2,426,081

563,001
787,589
81,782

1,278,000
2,710,372

1,316,320
110,556

1,426,876

Bridge Construction Cost was roughly estimated by multiplying

unit price per square meter with additional bridge area.

8,302,387 K.Shs x 22 % 72.0 -
25,2 x 72.0

Sub-Total =

Total K.Shs

A-VIiI-8

111531109 K.ShSo

1,153,109 K.Shs.
7,762,518 K.Shs.
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AUTHORITY:  DATA OF RAINFALL

Table A-VIII~-3 (5) CLIMATE SECTTON

METECROLOGICAL DEPARTHEMNT

Precipitation . e

(1) . WILSON AlRPORT - OF M.0.7.¢
\‘\ I 1974 . 1977 1978 1079 1380 1981 19832 1983 [ 1984 1925 1986] AvER-

S _ AGE
Jen. [ 3.3 22.4 - - - 3.4 2.5 1.7 ] 70 o 1791 .2
Fen. [ 17,4 35,7 - - o 2.0l 1an v o] el o | oses

A i
Mar, | 2605 6.7] - - 29.6| 106.0) 27,6 | 42.9 | s.8F ©i1.3| 4£7.7f 4s.0
Apr.  [ao6.1] ar6la| - - 97.9) xza.a| 195.6 |116.2 1 87,6 | 1vi.s| 2av.al tawe
Maw. HES e S N R - - 448.1] 148.8] 164.4 [ 15,5 7.9 75.9) pks. vyl ryrog
Jun. | 3s.d ed.7| - - 18.8) 32.0f 10.5 | 29.5| s.o] 16.3) s8] ose
;
July | 9. 34.3) - sl sl 132 | 2asbizial so7| og| 170
awg. i 1.7l 923 - - 8.0 30.8] 2.7 29.41 22.9 2.9 1.3b 22,4
Scp. sz.of 17.9| - - 5.7 es.aaf 1s.s | o2sfasiaf zaa| 10| 19.9
oct., | 8. 1803 - - 17.6] a3.0f 178.7 | £1,2 40,2 a.cl sl stlo
) 3 : ¥
Nov, | B84.8 - - - 200.3}  39.2( 198.1 | 15.6§129.0 | £7.8] 164.7] 1120
pee. [ 97.8) - - - 6.1 s6.1| 209.9 _223.85 90.9 | 1wca.3| - 116.6
TOTAL  §532.1] 1046,4 - - 675.6| 837.9] 1033.0;737.6} s20.5| viv.s| wye.4] a3y«
voutuEs [ 12 10 13} 12 12 f 1z 12 12 11 1z
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AUTHORITY:
Table A-VIII-3 (6) CLIMATE SECTION

METEOROLOG1CAL DEPARTMERT

(11) DAGORETTI Piecipitation: OF M.0.T.¢

1976 o 1977 1978 1979 1980 1981 1982 1903 1984 194% .1986 HVE

RAGE
Jan. 23.0] 28,3 139,6| 59.8 | 79,1} 14.5] © 5.2 %.2 | o 12,5 33.4
Feb. az.1| 74.8 | 33.1 162,86 | 26.1 5.7] 16.8 |187.9| 0.5 | 93.0 O] 58,7
Mar. 30.4| 34.7 | 273.0 1 144,10 | 37.5 {117.5] 60.5 |72.1 |- 6.3 {133.7 | ve.4| 89.9
Apr. o= 485,9 | 195.7 | 128.0 [105.1 fs5a1.2(219.5 |178.9 | 81,5 |212.7 loss.¢ f238.2
May. - 314.8 | 91.6 | 180.5 {413.7 | 244.91211.5 | 38.2 ) 3.4 | 93.0 1251.3 |184. 3

: | _ 1
June 34.4] 41.4 7.4 1 27.8 | 2606 | 11.3] 38,4 | 13| 5.7 |eie joule 228

July 17.7 50.8 10.4 | 42,4

1.7 9.9t27.3 | 6.3 6.5 {27.1.] 0.8 | 19.0

Aug, 17.7) 50.6 | 63.4 | 10.8 | 16,2 | 40.4| 6.2 | 28.7 ] 7.0} s.2 |21 | osp

Sep. 60.7| 23.7 | 5.1 | 52.4 | 24.8 | 37.9(34.7 | 2.7 [30.3 {15.9 | 0.5 | 27.2

oct, 13,1 44057 1134.0 | 19.7. | 30,1 | 42.2 {150,0] 53.7 |126.7 | 34.4 |21.0 | co.9

Hov. 135.6 4 76.9 |101.1 | 93.8 |249.8 | 17.9 |221.3] 24.6 {135.4 | 106.7}189.9 {123,

1

Dec. 86.41113,5 1112.1 | 73.6 | 31.3 | 33.3 {167.41 329.5| 77.6 | go.3 10.5

TOTAL 461.3 } 1339.9 |1176.5} 996.5 01047.0(1116.7|1152.6 951.3 | 486.20 £25.5 816.2|991.1
HMONTHS ~ || " 10 12 12 |12 12 12 12 L 12 12 15_1 11 12
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Table A-VIII-6 Detailed Construction Cost
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Appeﬁdix IX

Economic Assessment






Appendix IV-1 Calculation of Vehicle Operation Cost

(1) Fuel Cost
a) Passenger Vehicle

Fl = 0.1773 S + 51.03

whereas, Cl ! by cc/km
8 - : speed by sec./km
0.1773 and 51.03 : the structural parameters,
calculated by Japan's
Science/Police Research
Institute, and adopted in

the Study.

Cl = economic cost of fuel [ litre x ¥l
1,000

b} Light passenger/ commodity vehicle

F2 = 0.2441 S + 80.32

economic cost of fuel [/ litrex F?
1,000

€2 =

¢) Bus

'
g

F3 1.0065 + 176.90

c3 = economic cost of fuel / litre x ¥3
1,000

d) Medium commodity‘uehicle

F4

i

1.006 8 + 176.90

C4 = economic cost of fuel / litre x F4
1,000

A-TX~-1



(2)

e) Heavy commodity

F5

Fuel Cost per Km by Speed

vehicle

1.0833 8 + 179.49

economic cost of fuel / litre x F5

Table A-IX-1

1,000

Unit: Cent
. . Em/hr
Type of

Vehicle 10 20 30 40 50 60 70 80
Passenger 39 28 24 23 22 21 20 20
Vehicle Fi
Light _ B
Commodity - 57 42 - 37 35 33 32 31 31
Vehicle F2
Bus F3 144 96 79 71 67 63 61 59
Medium
Commodity 144 96 79 71. 67 63 61 59
Vehicles F4
Heavy - _ . .
Commodity 152 100 83 74 69 65 63 61
Vehicle F5
Remarks :. Fuel Cost 3.3746 Shill./1000 CC, Regular for F1, F2

Fuel Cost 2.6675 Shill./1000 CC, Diesel for F3,F4,F5

Lubricating 0il

Lubricating oil cost, C? is calculated with the fuel. lubricating .

oil cost ratios, based on the figures of Japan's Ministry of

Transport, Automobile Department,.1979.

a) Passenger vehicle _ 0.046
b) Light commodity vehicle 0.063
c) Bus 0.069

A-TX=-2



d) Medium commodity vehicle 0.052

e) Heavy . commodity vehicle 0.052

Table A~IX~2
Lubricating 0il Cost

Unit : Cent

Type of Km/hr

Vehicle 10 20 30 40 50 60 70 80
Passenger 2 1 1 1 1 1 1 1
Vehicle
L.P.&,C.V 3 2 2 2 2 2 1 1
Bus 10 7 6 5 5 5 4 4
M.C.V. . 8 5 4 4 4 3 3 3
H.C.V, | 8 5 4 & 4 3 3 3

(3) Tyre Cost

c3 = economic cost of tyre x number of tyres

average mileage/tyre x adjustment factor

A-IX-3
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(4) Maintenance Cost

Maintenance Cost is calculated as follow in general.

C4 = az
al x -~
whereas; “al : periodical check
a2 : repalxr cost

b s+ adjustment factor

Although, periodical check is not compulsory in Kenya, thus

ay is not assessible.

Therefore, following maintenance costs were estimated through

the interviews in the Study.

a) Passenger vehicle

by Toyota Automobile Corporation, Kenya, date

average repair times : 10 times
average repair cost : 1500 shilling
average mileage of surveyed vehicle : 10,000 km

Then, 10 x 1500 + 10,000 = 1.5 Shill/Km

b) Light commodity vehicle
adopted the figure of (a)

¢) Bus
by the Kenya Bus Service data, estimated by labour cost
for repair and spare parts cost, dividing by number of

buses and average mileage

d} Medium commodity vehicle and

e) Heévy -commodity -vehicle
by the data.of Truck +Forwarder Association calculated,
based on total running cost 18.2 Shill. using the ratio
2,34 $hill/Km

A-IX-5



Fable A~-IX-4

Mailntenance Cost

Unit: Cent

Passenger  Light P.C. Bus Medium C. Heavy C.
Vehicle Vehicle Vehicle Vehilce
150 - 150 165 234 234

(5) Depreciation Cost

Formula to calculate is as follow in general.

c5 = 0.9 ( economic cost of vehicle - economic cost of tyre)

lifetime mileage x adjustment factor

whereas, 0.9 : depreciation ratio
adjustment factdr, adopted 0.76

See Remarks of tyre cost.
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(6)

Personnel Cost

The cost of driver, attendant and turn boy for transport

business, not included in V.0.C, of passenger vehicle

Based on Government Law

62.60 Shill. per driver
29.90 Shill. per turn boy

a) Light passenger and commodity vehicle and

b) Bus

62.6 + 8 hours + 60 km/hr = 13.04 5 13

¢) Medium commodity vehiele and

d) Heavy commodity wehicle
(62.60 + 29.90) = (8 x 0.8 x 50) = 28.9 = 29 Cent

whereas, 8 : working hours
0.8 : working ratio

50 : average running speed

Table A-TX-6

V.0.C. by Type of Vehicle and by Speed

Unit: Cent
Km/hr

Ttem 10 20 30 40 50 60 70 80
Passenger 284 273 269 267 266 266 265 265
Vehicle
Light P.&.C 304 303 268 295 294 292 292 291
Vehicle : :
Bus 516 465 468 439 434 430 428 426
Medium C. 606 555 539 530 524 521 519 517
Vehicle ) ‘ : .
Heavy C. 636 582 563 554 549 545 542 541
Vehicle
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Table A~TX--7

Adjustment Factor by Slope

Unit %
Degree

Km/hr 1° 2° 3° 4° 5°

10 2.5 9.6 15.0 20.6 26.4
20 2.5 9.6 15.0 20.6 2.4
30 5.6 3.6 18.0 24.7 31.8
40 5.6 13.6 18.0 24.7 31.8
50 5.0 11.3 17.0 23.2 29.8
60 4.4 10.7 16.0 21.9 28.2
70 4.5 11.2 15.7 21.4 27.4
80 4.5 11.2 15.7 21.4 27.4

Remarks : calculated, based on the Table of AASHTO, with

passenger vehicle extraporation for 4° and 5°,

Table will be used for all type of vehicles in
the Study, confirming viabiiity by

"Vehicle Operating Cost, fuel consumption
and pavement type and factors", U.S. Natiomal

Technical Information source, 1982.

2.5 means that V.0.C, is
2.5% higher than the V.0.C. of flat road.

In order to calculate the above V,0,C., characteristics of
representative vehicle and economic cost of transport materials

were surveyed beforehand.

Characteristics of representative vehicle were tabulated, hased
on the informétion through the interviews, specifications of
selected vehicle and statistical data after having selected
representative vehicles, considering the best seller among the

types of vehicle.
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Economic cost of transport materials was prepared, based
on financial cost through the interview with makers and

personnels concerned .

It is the official taxation in Kenya, related to the matters
concerned that 177 of sdles tax and 35% of import custom
duty on imported components, due to knock down assembling

togetherwith domestic parts are legalized

A-TX-10
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Appendix 1X-2 Detailed Procedure of Benefit Calculation

(1) The benefit of required time differential oo Al04.
a) 1991 year
- P.V.j99; = 59.09 cent x 1.8 x 365 3 T ;j-dpg
~ Bus;gg] = 12.71 cent x 55.8 x 365 » Ty dpy

- Matatujggy = 12.71 cent x 22.5 x 365 2 Tyi-dyy

whereas, Tpi’ Togs Tog {AADT)

Link No.. P.V. Bus Matatu
2 S.—~N.W. 9,547 174 638
N.W.~S5S. 9,562 205 638
3 S.>N.W. 11,134 570 638
N.W.—S. 11,530 407 638

dpi’ dbi' d[ﬂi (min.)

Link No. P.V. Bus Matatu
2 S.~N.W. 0.3 0.4 0.4
N.W.—~S. 0.2 0.3 0.3
3 S.—N.W. 0.7 1.1 I.1
N.W.—™8. 0.7 1.1 1.1
Therefore,
P.V.1991 = 59,09 cent x 1.8 x 365 % (9,547 x 0.3 + 9,562 x
0.2 + 11,134 x 0.7 + 11,530 x 0.7) = 8,018,392 Shill.
Busjgg) = 12.71 cent x 55.8 x 365 X (174 x 0.4 + 205 x 0.3

+570 x 1.1 + 407 x 1.1) = 3,121,389 Shill.

Matatu1991 = 12,71 cent x 22.5 x 365 X (638 x 0.4 + 638 x 0.3
+ 638 x 1.1 + 638 x 1.1) = 1,724,581 Shill.
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b) 2000 year

~ P.V.2000

- Busy000

- Matatupgpp = 12.71 cent x 22.5 x 3653 T

whereas,

Link No.

1

Link No.

1

= 59.09 cent x 1.8 x 365 3, Tpi‘dpi

= 12.71 cent x 55.8 x 365) T,y-dpg

Tpis This Tmi

5.—= N.W.

N.W. = S5.

S.—=N.UW.

pi dbir dmi

N.W. =>5.

N.W. 5.
S. = N.W.

N.W. — 8.

Therefore,

P-Vozooo

(AADT)

P.V.
5,620
6,571
8,328
a,ila

11,838

11,274

(win.)

0.7
0.4
0.3

c.1

mi'dmi

Bus

313

299
181
222
553

524

Bus
2.9
1.8
1.4
0.7

0.6

Matatu

808
538
638
638
638

638

Matatu
2.0
1.8
1.4
0.7

0.6

0.2

= 59,09 cent ¥ 1.8 x 365 X {5,620 x 1.8 + 6,571 x
1.2 + 8,328 x 0.7 + 8,714 x 0.4 + 11,838 x 0.3

+ 11,274 x 0.1)

- 12,421,063 Shill.
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Busygpp = 12.71 cent x 55.8 + 365 x (313 x 2.9 + 299

' x 1.8 + 181 x 1.4 + 222 x 0.7 + 553 x 0.6 + 524
X 0.2)

6,700,192 Shill.

]

Matatuggng = 12.7] cent x 22.5 x 365 x (808 x 2.9 + 538
x 1.8 + 638 x 1.4 4+ 638 x 0.7 + 638 x 0.6 + 638 x 0.2)
5,387,932 shill,

(2) The Benefit of Converted Traffic from AlO4
a) 1991 year

ATO4 _
= V.0.€. 09y = 365 F Ty57djV.0.C.y

whereas, T;

1]

P.V. L.V, Bus M. V. H.V. (8ADT)

S..—= N.W. 623 743 15 269 406
N.W.— 5.

, Total V.0.C. (1 link -=~ 9 Tink)

P.Vv. L.V. Bus M.V H.V. (cent)

5.— N.W. 7,908 9,808 14,172 17,678 18,563

N.W. - §. 7,498 9,218 13,169 16,507 17,261
Therefore
v.o.c.ﬁégi = 365 - x (623 x 7,908 + 743 x 9,808 + 15 x
(5.~ ..y 16172+ 269 x 17,678 + 406 x 18,563)
~ 90,230,154 Shill.
AL04
V.0.C. g0 = 365 X (623 x 7,498 + 743 x 9,218 + 15 x 13,169 +

(N.W.-~S.) 269 x 16,507 + 406 x 17,261)
= 84,513,560 Shill.
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Bypass

ey = 365 3 W45.d;.V.0.C.y

vV.0.C.
whereas, Total V.0.C.

P.V. (70k/m) 29.22 km x 265 cent

= 7,849

L.V. (60k/m) " x 292 = 8,649

S. — N.W. Bus ( " ) " x 430 = 12,737
MV, (") x 521 - 15,432

BV, (") " x 545 = 16,143

P.V. (80k/m) - 29.22 km x 265 cent = 7,849

L.V. (70k/m) " x 292 = 8,649

N.W,—=§. Bus ( " ) v x 428 = 12,677
My, (" )y ¢ x 519 = 15,373

H.V. (" ) " x 562 = 16,054

Therefore,

v.0.C.50P4%% = 365 x (623 x 7,849 + 743 x 8,649 + 15 x
(5. .y 12,737 4 269 x 15,432 + 406 x 16,143)

= 81,074,202 Shill.
V-O-C~§gg?55 =365 X (623 x 7,849 + 743 x 8,649 + 15 x
(N.W. = S.) 12,677 + 269 x 15,373 + 406 x 16,054)

80,878,635 Shill
Time Benefitl991
P.V. 1997 = 59.09 cent x 1.8 x 365 ;_ T .d

PP

whereas, d
P
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AlQ4 - Bypass

oy S, - N.W. 29.8 min. - 95.39 = 4.41
N.W. =~ §. 23.3 - 22.22 = 1.08
AlD4 - Bypass
: S. ~> N.W. 36.7 min. - 29.62 = 7.08
Bus
N.W. > g, 27.6 - 25.39 - 2.21

Therefore,

H]

P.V.1991 = 59.09 x 1.8 x 365 x 4.41 x 623 1,066,710 Shill.

($. —N.W.)

P.V.199] = 59.09 x 1.8 x 365 x 1.08 x 623 = 261,050 Shill.
(N.W.=—8.)

Bus;gg; = 12.71 x 55.8 x 365 x 7.08 x 15 = 274,955 Shill.
(S.~N.W.)

]

Busjggyp = 12.71 x 55.8 X 365 = 2.21 x 15 : -85,848'Shi11.

(N.W.=-35.)

b} 2000 year

AlC4

V.0.C.h000 =

365 ) Ty;+di-V.0.C.

whereas, T..
1]

P.V. L.V, Bus M.V, H.V. (AADT)

S. —— N.W. 1,065%e0t 1 266 16 296 499
N.W.~8.

,» Total v.0.C. (link 1 -~ 9)
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P.V. L.V. Bus M.V. H.V.

S, —= N.W. 10,206 ©ent g 743 14,304 17,802 18,802
N.W. —~§. 7,497 9,187 13,213 16,581 17,338
Therefore,
A104 .
Vi0.Conng = 365 X (1,065 x 10,206 + 1,266 x 9,743 + 16 x
14,304 + 296 x 17,802 + 499 x 18,802)
(5.™N.W.)
= 139,004,045 Shill.
- AlQ4
V.0.Co000 = 365 X (1,065 x 7,494 + 1,266 x 9,187 + 16 x
13,213 + 296 81 + 8
(NoW o~ 5.) , 96 x 16,581 + 499 x 17,338)

= 121,886,640 Shill.

Bypass_ S o .4, ‘
V'D'C'ZOOO 365 4 le di+v.0.C.;
whereas, total V.0.C. at Bypass in 2000 year

as same as 1991 year, listed in papge 17.

Therefore,

Bypass

2000 =365 X% (7,849 x 1,065 + 8,649 x 1,266 + 12,737 x 16

+ 15,432 x 296 + 16,143 x 499)
= 109,997,276 Shill.

' V.0.C.

v.o.c.ggggss= 365 X (7,849 x 1,065 + 8,649 x 1,266 + 12,677
x 16 + 15,373 x 296 + 16,054 x 499)
= 109,764,917 Shill.

~ Time Benefit200O

~ P.V.pp0p = 59.09 x 1.8 x 365) T -d

- Bus,ggp = 12.71 x 55.8 x 365 T,.d
Y2000 T H4-/E X 228 X 09/ Ihedp

whereas, d
P
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S,
d .
p N.W.
s
dy,
N.W.

Therefore,

P.V-zOOO = 50,

(S.— N.W.)

P.V-ZOOO = 59-

(N.¥.—8.)

Bus 5500
(S,~N.W.}

Busgppo ~
(N.W.~8.)

= 12.

12.

—— N.W.

e G

o - MW

_nn.S

A104

33.5 min.

25,5

43.1
31.0

Bypass

25.39 = 8,11
22.22 = 3,28
29.62 = 13.48
25.39 = 5.61

09 x 1.8 x 365 x 8.11 x 1,065

09 x 1.8 x 365 x 3.28 x 1,065

71 % 55.8 x 365 x 13.48 x 16

71 x 55.8 x 365 x 5.61 x 16
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3,343,035 Shill.

1,360,538 Shill.

558,304 Shill

232,432 Shill,
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I. INTRODUCTION

the resuest of the Government of the Republic of
nafter referred to as "Kenya"), the Government of c¢apan
duct the rFeasibility Stud ¥ oon Nairobil Bypass Cons-

truczion Froject in the Republic of Kenya (hereinafter referrec o

as "the Study") in accordance with the relevant laws and regulz-

tions in force in Japan.

Accordingly, the Japen International C cperation Agéncy (hareinzfter
ferred o as "JICA™), the official agency responsible for the

impleme:ta:ibn'of the tecnnlcal'cooperat'on programme of the

Government of Japan, will undertake the Study, -in close cooperaticn

with the authorities concerned of the Government of Kenya.

The present document sets forth the scope of work with regard to the

Study.

II. OJBJSECTIVE OF THE STUDY

Thé Objective of the Study is to carry out a feas;blllty study on-

Nalrool Bypass Constructlon Project in Kenya.

The Szudy zarea will cover the c¢ity of Nairobi and its environs.
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Iv. SCOPE OF THE STUDY

In order to achieve the objectives mentioned above the Study shall

cover the following items.

1. Socio-Economic Surveys

(1). Data Collection and interview with Gevernment Department

Fal

Q

oncerning azgenclies for necessary ltens

[ -
1

o
4]
><

[AY]

C
i21d survey of existing land-use nlznning,

y planni:g, existing road facilities, existi

j
<t

ci
transport network, present state of traffic con
So

clo-economic aciivities forecast.

}. Traffic counts on selected roads
;. Origin-destination surveys on selected roads
3). Determining the existing, diverted, generated,

devnlopmenbal traffic

the
ting

ng pu

E'l.
e
cF
;_.n

and

Study

O

etc.

(4). Other traffic studies to determine the existing trafffic

patterns and to establish traffic desire lines

(5). Future traffic demand forecast.

3. Engineering Studys

(1). TIdentification of a most preferred zlignment
(2). Soil and geologiecal survey

(3). Hydrological Survey

(4). Materials survey

(5). Ground Survey

(6). Meteorologicai infarmation

(7). Preiiminary design

(8). Estimation of bills of quantities

(9). Estimation of Land acquisition cost, construction cost,

and maintenance cost over the roads design life

(10). Possibilities of pnased stage construction.
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Economic Analysis

(1). Estimation of benefits ‘

(2). Net Present value for the project
(3). Internal Rate of Return '
(4). Benefiz/Cost Ratio

N

(5. Sensitivity analysis

Project Evalvartion and Recommendation

{1). Project evaluation
(2). Recocmencation

A-K-4



V. STUDY SCHEDULE

The Study will generally be carried out in accordance with the

attached tentztive schedule,

Vi. REPORTS

JICA will preczre and sutmit the following rectorzs In Englist

tc the Gevernmant of Kenva.

1. Inception Repcort
Twenty (20) copies at the beginning of field survey.

2. Erogress Zegort
Twenty (29) copies within six (§) months after commencement
¢ the Stucdr.

3. Interim Rebnart
Twenty (20) copies within ten(i0) months after commencement
of the Study.

k., Draft Finzl Report
Twenty (20) copies within thirteen (13) months after
commencemens of the Study.

5. Final Fepor:
Fifty (30 copies within twe (2} months zftar receiving the
Written ceomsants on the Draft Finzl Repors fren the
Government ¢’ Kenva. The commenis made ty the guthorities
concernaed of Kenyz, s£hzll be submitted Lo JICA within three
Wweaks after sxplanaticn of the Draft Final Fenors.

A-¥-5
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VII. UNDERTAKING OF THE GOVERNMENT OF KENYA

1. To facilitate smooth conduct of the Study, the Government
of Kenya shall take necessary measures;

(1) to secure the safety of the Study team,

(2) to permit the members of the Japanese Study team
to enter, leave and sojourn in Kenya for the
duration of their assignment therein, and exempt
them from alien registration requirement (and
conéular fees), - _

(3) to exempt the members of the Japanese Study tezan
from taxes, duties and che: charges on surveving
and office equipment, machinery such as level,
transit, typewriter, photo-copying machine, perscnal
computer etc. and other macerials brought into
Kenya for the implementation of the study,

(4) to exempt the members of the Japanese Study team
from income tax and other charges of any kind
imposed on or in connection with any emolument
or allowance paid to the members of the Japanese
Study team for their services in connection with
the implementation of the study,

(5) to provide necessary facilities to the Japanese
Study team for remittance as well as utilization
of the funds introduced into Kenya from Japan
in connection with the implementation of the
Study,

(6) to secure permission for entry into private properties
or restricred areas for the conduct of the Study,

{7) to secure permission for the Japanese Study
team to take all data and documents (including
photographs) to Japan, for analysis during the
implementation of the Study,

(8) to provide medical services as needed. Its expenses

will be chargeable on the members of the Japanese

Study team.

A~-X~-6



The Government of Kenya shall bear claims, if any arises
against members of the Japanese Study team resulting
from, occurring in the course of, or otherwise connected
with the discharge of their duties in the implementation
cf the Study, except when suth claims arise from grbss

misconduct

Cean.

vy
ii

the part of the members

Ministry of Transport & Communications, (hereinafter

as "MOTC"), shall act as counterpart agency

to the Japznese Study team and also as coordinating body

in relaztion with other governmencal and non-governmental

crzanizations concerned for the smooth implementation

cZ the Studr.

MITC shall, at its own expense, provide the Japanese
study team with the followings, in cooperation with cther

organizations concerned;

(1).
(2). counterpart pesonnel,
(3).
Nairobi,
(4)

A-X~T7
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suitable office space with necessary equipment in
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VIII. UNDERTAKING OF JICA

For the implementation of the Study, JICA'shéll;
take the following measures;

1. <o dispatch, at its own expense, study team to
Kenva, ' '

2. to pursue technology transfer to the Kenya
counterpart personnel in the course of the Study,

3. to provide the equipment and machlnery for the
_mnlementatlon of the Study, which will remain
the property of JICA unless otherwise agheod

 upon.

IX. JICA and MOTC shall consult with each other in respect
of any matter that 1s not agreed upon in this ‘document

and may arise from or in connection with the Study.

A-X-8
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Appendix X-2
HINUTESVOF MEETING
oo
SCOPE COF WQRK
FOR
THE FEASIBILITY STUDY
ON
THE NAIROBI BYPASS CONSTRUCTION PROJECT
F
THE REPUBLIC OF KENYA

RAIRC3I, JULY 4, 1586

= R R,

MR. W. P. WANBURA MR. TOSHIAKI TACHIMORI
Permanent Secretary : Leader of Japanese
Preliminary Study Team,
Ministry of Transport and The Japan International
Comuunications (MOTC) - -~ - Cooperation Agency (JICA)

/%//&

?{R AXIRA TAKAHASEHT
Resicent Represenrtative:
JICaA, Naizobi 0Zfice
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MINUTES OF MEETING

The Japanese Preliminary Survey Team (hereinafter referred
to as "the Team") sent by the Japan International Cooperation

Agency headed by Mr. T. Tachimori visited the Republic of

Kenya from June 24 to July 7, 1986 for the purpose of getting

mutial agreement cn the Scope of Work for the Feagibilit
£ ty
Presject in the city

rred to as

Study on the Naizobi Bvpass Constructicn
of Nairobi and its environs (hereina ter refer

“the Study").

resentatives

8]

The Team had a series of d*SC388¢018 wizh e
‘rcn-theini:is:ry ¢ Traaspers and Communicstions (hereinafrer

e e et

TO as "HDTC") and the Minigtries ccancerned, &ndéd

~ -
<
arerTed

ar-ied outr field inspection in the study area.

H

[¢]

Through those discussions, both sides agreec on the Scope

£ Werk attached in Annex I.

Members' attendance lists of both sides sare attached in Annex

II.

The main items of mutual understanding in addition to the
Scope of Work are as follows:~-
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II.

NAIROBI BYPASS
Nairobi Bypass in the Study refers to the route passing
through the southern part of the city of Nairobi.

UNDERTAKING OF THE GOVERNMENT OF KENYA

To facilitate smooth conduct of the Study, the Governmen:z
of Kenya shall take the following necessary measures;

{1} Topog=avhicsel Maps

- to provide topographical maps in the .scale 1:2,500

by the middle ¢f Qcucber, 1986.

(2) During the T-zZfic Survev

-~ to provide approximately 20 members of Traffi
Survey Team organized by MOTC and arrange vehicles
to ‘transport the traffic surveyors to survey
points within the city of Nairobi and its environs

- to make special arrangements with Police Department
and . appropriate Departments .for the smooth
implementation of the Traffic Survey including
notification to thE'pﬁbliC‘

(3) During.:the Field Technical Survey

- to recommend the Japanese Study Team a local
consulting engineer who can conduct survey works

at reasonable cost
- t¢ make arrangements for soil and material tescs
in the Materials Department of MOTC or approved

comnerciagl materiesls laboratories.
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(4) Office of the Study Team

- to provide one office by the middle of October
in the building of MOTC with the following
equiﬁment and service:

- tables and chairs

- 1 secretary

[ =]

telephone

(5) Councerper: Personnel

-

- to act as counterpart agency to the Japanese
Study Team and organize a steering commitee which
consists ol gove::neh:al and non-governmental

organizaricns related to the Study, such as

}inist:y oZ Finance, the City Council c¢f Naircbi

te. .

1]

(6) Referring to VII. I. (3) in the Scone of Work

The said equipment etq. are foreseen necessary

.-by ‘the Team for the implementation of the Study.
dowever, these may be'changed owing to circumstances
of the Japanese Study Team. Final list of the

said equipment etc. shall be submitted to the Ministry
‘of Finance through MOTC at the time when the

Japanese Study Team presents the Incepzicn Repor:

o the Government of Xenya.

A~X-13



A NNEJZX II

MEMBER'S ATTENDANCE LIST

KENYAN SIDE

W P Wambura Permanent Secretary, MOT&C

J X Kirike Enginser-In-Chiel, McTil

Kiguru Chief Engineer{Rcads & Aexcdrones)
HeTacC _
S N O=onglo Chief Superintenéing EZngineer (D)
HeTsC
J M Wanyoike - Senior Superintending Engineex (D)
weo : McT&C
G N Muthigani . Superintending Zngineexr (D), XeTil
Taca , - . Bridces Engineer, McTsC

wAPANEZSE SID

T Tachimori Leadesr, Preliminaxy "Study Teamn

Japan International Cooperation

Agency (JICA)

H Ikeda ' " -Menbér of Team, JICA

T <Tsuchishig : ‘Mémber of Team, JICA

Y Kawamura Member of Team, JICA

H Mochizuki - ' " Member of Team, JICA

O HNakano First Secretary, Embassy of Japan
- Hairebi

4 Taxahashi Resicdent Represgsentative
JICA, NHeirobi OZfice

S KXainho Assistant Resident Representative
JICA, Nairobi 0OZfice
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Appendix X-3

MINUTES OF MEETING
ON
THE INCEPTION REPORT
FOR |
FEASIBILITY STUDY
ON
THE NAIROBI BY-PASS CONSTRUCTION PROJECT
IN

THE REPUBLIC OF KENYA

7TH NOVEMBER, 1986

S.N. OTONGLO HIgO%éZﬁ gmﬁH =

Ag. Chief Engineer Project Manager

(Road & Aerodromes) Feasibility Study Team
Ministry of Transport for the Nairobi By-pass
and Communication (MOTC) Construction Project, JICA

/2\ 7@ C% 6(4//%%

TOSHIAKI TACHIMORI

Leader

Advisory Committec

for the Nairobi By-pass
Construction Project, JICA
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The J1ca- study Team for Nairobi By-pass Construction
Project together with the members of the JICA Advisory committee
had some discussion with representatives from the Ministry of
Transport and Communications (hereinafter referred to as "MOTC")
on the Inception Report on November 4, 1986 at the office of
MOTC. :

The main items that were agreed upon by both sides are
as follows:

a) Based on the results of the above discussion,; the
contents of the Inception Report are accepted
by the Steering Committee.

b} The contents of the "Undertaking of the Government of
Kenya" as described in Annex II are agreed by the Steering
Committee,

The attendance list at.the meeting is as in Annex I, and

the Undertaking of the Government of Kenya is as in Annex II
and the Steering Committee is as in Annex III.
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Annex I

ATTENDANCE LIST

Kenyan Side

Ministry of Transport & Communication

1. S.N. Otonglo Ag. Chief Engineer
{(Roads & Aerodromes), MOTC

2. J.M. Wanyoike Senior Superintending Engineer,
MOTC

3. G.M, Muthigani Superintending Engineexr, MOTC

4, K. Tada Bridges Engineer, MOTC

Japanese Side

J I CA Advisory Committee

1. Toshiaki Tachimori Advisory Committee (Leader)
2. Hidenori Yoshikane Advisory Committee
3. Hidetsugu Mochizuki Coodinator
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Nairobi By-pass Study Team (NBST)

Horokazu Itoh
Katsunobu Furukawa
Tsuyoshi Takahashi
Hisashi Mutoh

Shoichiro Hiraki

JICA Nairobi Office

Akiira Takahashi

Seiji Kaiho

NBST {(Project Manager)

NBST

NBST
NBST

NBST

ReBident Reptesentativé

Assistant Resident Representative
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Annex II

UNUERTAKING OF GOVERNMENT OF KENYA

To facilitate smooth conduct of the Study, the Government of

Kenya shall take the following necessary measures:

(1}

S (2)

(3)

Topographical Maps

- to provide topogrpahical maps in the scale of 1:2,500
(to inform the date of delivery by 15th November)

During the Traffic Survey

- to provide 20 members of traffic survey team organized

by MOTC

to make arrangement 10 members of assistant surveyor of

traffic suryey team (with JICA's own expense).

to make arrangement 1 Landrover by MOTC and 2 light ban
by JICA to transport the traffic surveyors to survey

points within the city of Nairobi and its environs.

to make special arrangement with Police Department and
appropriate Departments for the smooth implementation
of the Trafffic Survey including notification to the

pubiic.

Durihg Field Technical Survey
- to recommend the'study team a local consulting engineer

who can conduct topographical survey in detail at bridges,

culverts and intersections sites with road and railway.
- to make arrangements for soil and material tests in the

Material Department of MOTC or approved commercial

materials laboratories.
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(4)

(5)

{6)

‘Office of the Study Team
-~ to provide one office by the early November in the

building of MOTC with the following eguipment and

service:

a. b5-tablés and chairs

b. 1i1-secretary

¢. 1-telephone

d. One office with furniture for 10 meémbers of -
traffic surveyor to make calculation of the
traffic data. :

Counterpart persdnnél'

To give the names of counterpart, nominated assistant
engineer, by the 15th November to work with the Study

Team.

Contact officer

To neminate the following personnels of MOTC to act as
Study Team's . .gapntact officers.

a. Cbodinating ehgiﬁeef . G;N;-Muthigani
b. Traffic technical egpért ' Ochieng

c. Economic expert .Wakofi :

d. Highway technical expert Gitonga

e. Structure technical expert 'Mafaguri‘

f. Soil & material techhidal_expeft

Mugambi
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Annex

STEERING COMMITTEE

Mihistry of Transport and Communications
Minisﬁry of Finance

City Council of Nairobi

Embassy of Japan, Kenva

Japan International Cooperation Agency
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Appendix X4

MINUTES OF MEETING
" ON

THE PROGRESS REPORT
FOR

THE FEASIBILITY STUDY
‘ON

THE NATROBI BYPASS CONSTRUCTION PROJECT

I

THE REPUBLIC OF KENYA

NAIROBI 20TH MARCH, 1987

S.N. OTONGLO HIROKAZU TTOH

Chief Engineer Project Manager

{(Roads & Aerodromes)  Feasibility Study Team
Ministry of Transport and for the Nairobi By-pass
Communications (M.0.T. & C.) Construction Project

The Japan International
Cooperation Agency (JICA)

YUSO KAWAMURA

Member

Advisory Committee

for the Feasibility Study

on the Nairobi By-pass Construction
Project (JICA)
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FEASIBILITY STUDY ON THE
NAIROBI BYPASS CONSTRUCTION PROJECT

The JICA Feasibility Study Team for the Nairobi By-pass Construction

Project together with the members of the JICA Advisory Committee held a
series of discussions with members of the steering committee, from M.0.7T.& C.
and the Nairobi City Commission,?’ <, on the Progress Report of the above

subject on 19th March, 1987 at the offices of M.O.T. & C.

The following items were agreed upoh by both sides:-

a) The various chapters in the progress report were highlighted by
Mr. Ttoh and it was agreed that after the members have read through the
report and made their comments, the comments will be forwarded to JICA
by middle of May, 1987.

b) Chapter 8 of the progress report had been revised but the revised
version was not available in the meeting. This revised version of
chapter 8 will be bound in the report by Monday 23/3/1987.

c) Questions were raised on the present traffic congestion rates, and the
PCU convefsion rates for Matatus. Committee members were of the opinion
that the congestion rates should be related to the hourly neak traffic
volume which is more relevant to the urban set up rather than on AADT.

The PCU conversion rate for Mafatus should be higher than the one used

in the analysis taking into consideration the Matatu driving patterns.
This rate has been agreed with M.0.T. & C. Traffic Engineering Unit as

1.5 instead of 1.0.

Full explanation on the congestion rates will be given during the next
meeting.

d} The section of road linking Nairobi's Industrial Area with Mombasa road
s an important component of the Bypass. The meeting affirmed that the
Kenya Government will take up the construction of the link at the time

the Bypass is constructed.

The attendance list for both sides is as attached in Annex 1.

A-X~23



ATTENDANCE LIST

Armmeyx T

Kenyan Side

11,
12.

13.

14

W00 N~ Y N

S.

o

AT R

= T P2 O R

. Mindri

M. Otonglo

. M. Wanyoike

N. Muthigani

Chief Engineer (Roads & Aerodromes)’
M.0.T. & C.

Ag.. Chief Superintending Engineer (Desig
M.0.T. & C.

Superintending Engineer (Design)

M.0.T. &C.

Tada

P. MUraguri

. W. Mugambi

Gitonga _
M. K. Kiiyukia
E. Agaiochieng'

w,_Njora

. Gichohi

. 0. Moranga

0. O0loo

Japanese Side

JICA Advisory Committee

1.
2.

Yuso Kawamura

Hidenori Yoshikane

JICA Nairobi Office

1.

Seiji Kaiho

Bridges Engineer ~ M.0.T. & C.
Bridges Engineer  M.0.T. & C.
Engineer {Materials Branch) M.0.T7. & C.

Engineer (Design) M.0.T. & C,

Survey Section ~ M.0.T. & C.

Senior Superintendent Traffic Unit
M.O.T.& C.

Denuty City Engineer N.C.C.

City £&ngineer's N.C.C.

. Asst. Engineer {Design) M.0.T. & C.

Counter part

Asst. Engineer (Design) M.0.T. & C.
Counter part :

Asst.Engineer  (Design) M.O.T. & C.
Counter part.

Assistant Resident Representdtive

Feasibility Study Team for the Nairobi By-pass Censtruction Project

1.
2.

Hirokazu Itoh

Ko Kuwata

Project Manager
Highway Engineer - Member
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Appendix X-5-

MINUTES OF STEERING COMMITTEE MEETINGS
ON
THE INTERIM REPORT
| FOR
THE FEASIBILITY STUDY

ON

THE NAIROBI BYPASS CUNSTRUCTION PROJECT

IN

THE REPUBLIC OF KENYA

NAIROBI 318T AUGUST, 1987

_____ =

HIROXAZU ITOH

Chipf Engineer Project Manager
(Roads & Aerodromes) Feasipilaity study Team
Ministry of Transport and for the Nairobi Bypass
Communications (M.0.T. & C.) Construction Project

The Japan international

Cooperation Agency (JICA)

_IMM_KWW

YUSO KAWAMURA

Member

Advisory Committee

for the Feagibility Study

on the Nairobi Bypass Construction
Project (JICA)
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The JICA Feasibility Study Team for the Nairobi Bypass Construction
Project with the members of the JICA Advisory Committee held a

meeting with the members of the Steering Committee from M.0.T&C.

and the Nairobi City Commission, during the presentation of the

Ifiterim Report on the above project by the Study Team on 27th August,1987
at the office s of M.0.T.&C.

1. The meeting was opened with an address from the Cha‘irman express1ng
deep appreciation by the Kenya side for the cooperation
extended by the Japanese Government in undertaking the Feasibility
 Study for the Nairobi Bypass Construction Project. He also
welcomed members of the JICA Advisory Committee.

2. Mr. Kawamura, on behalf of the JICA Advisory Committee, expressed
" sincere gratitude to the Kenya side for the close cooperation
extended to the Study Team and .hoped.that the study findings,
resuits and recommendations would ‘be helpful in the implementation
of the Proaect

3. Twenty cop1es of the Interim Report were submitted and presented
by the Study Team. The leader of the Study Team pointed out that
the submisssion schedule. for the reports had been. changed.
The Draft Final Report would be submitted by middle of November, 1987
and the Final Report would be submitted by middie of February, 1988
instead of December, 1987.

4. The Chairman pointed out that the reports should have been forwarded
to the steering committee at least 2 weeks prior to the meeting
to give the steering committee members enough time to study the
documents. In this case, the documents were being circulated
to the members during the meeting. It was therefore agreed that
detailed comments would be forwarded in 2 weeks t}me, by the
members of the Steering Commiitee.

5. The studv team leader presented the report to the committee .
highligh-ting the various topics co ntained in it. During the
presentation the members of the committee raised comments on
some agpects of the report. ‘

These included the traffic ana]ys1s, materials investigation:
alignment soil testing, and pavement design.

Several omission:were also noted. These were :
(a) The priced bill of quantities
(b} Calculation of direct and indirect benefits and

{c) The maintenance cost

The Study Team in cons‘%ation with the JICA Advisory Committee
presented .a memorandum to the steering committee meeting

28th August, 1987 (see Annex 1). The committee accepted the measures.
proposed in the memorandum.

. An attendance list for the meeting on 27th August, 1987 is shown
on Annex II.
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Anpnex 1

Memorandun on the Presentation of Interim Report on Feasibility
study for Nairobi Bypass.

" The study team proposes to undertake the following measures to
facilitate. the feasibility study:~

1. Preparation of a Revised Interim Report to be submitted at
the end of September, 1987, The revised report shall include
among others:- _

{a) Items which were to be 1ncorporated in the Interim Report
such as

(i) Priced bill of quantities
(i1) Maintenance cost
(i11) Calculation of direct and indirect benefits
"(b) " Items whi-ch'wer'e to be included in the draft Final Report
(i) Estimation of Economic cost

(ii) Analysis of economic evaluation (B/C, H.P.V, IRR
-and sensitivity Analysis)

{c) - Future study schedule,

2, Relevant comments on the Interim Report shall be submitted
by M.0.T7&C to the Study Team within two weeks from
27th August, 1987 and shall be incorporated either in the
Revised Interim Report or the Draft Final Report where
appropriate.

3. A meeting of the steéring Committee shall -be held to discuss the
Revised Interim Report at the beginning of October, 1987,
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ATTENDANCE “LIST

ANNEX 11

Kenyan Side

1. J. M. Wanyoike
(Chairman)

2. 6. N, Muthigani

3. K. Tada

4. P. M. Wakori

5. M. E. Agalochieng

6. S. M. Ngare
7. D. M. Mugambi

8. B. M, Njoroge
9, E. R. Waithaka
10.  S. Gichohi
1. P. K. Kiiyukia

Japanese Side
JICA Advisory Committee

1. Y. Kawamura.
2.. M. Tkeda

3. T. Nakano
JICA Nairébi Office

1. A.Takahashi
2. S, Kaiho

JICA Feasibility Study Team

1. H. Itoh
2. K. Kuwata

3. Y. Higashi

4. K. Furukawa

5. T. Kozawa

A-X-28

Ag. Chief Superintending Engineer
{Design), M.0.T.&C

Superintending Engineer (Design)
M.0.T&C.

Bridges Engineer, M.0.T.5C

SUperinteﬁding Engineer (Planning
M.0.T.&C _

Officer-in&Charge

Traffic Engineer Unit {Planning)

- M.0.T.&C

‘Superintending Engineer

{Design) M.0.7.&C

‘Engineer (Materials 8ranch)

M.0.T.&C.
éfidges'Engineér, M.0.T.&C.
Nairobi City Commission

Nairobi City Commission

" Senior Suﬁt. Surveyor

Resident Representative

Assistant Resident Representatin

Project Manager
Highway Engineer

Structure Engineer

Economist

Construction Planning and Cost
Estimate



Appendix X-6 SHVSUSUOF 00 Leda E AND ENIMANL GO ATIONS

]A‘.(:‘.'\DS ANLD ALRODROMES DEPARTMENT
PO, Hax 52692

7 PRI, NAROB

When renlying e aoy _ TR o 15th  October 87

et o, o4 /P }?4 R R oo,

.uul l.l it

The Chief Enginecr (Planiing)}
M.0.T. & C. .
Nairohi.

Attpnt1on My, Ualor'

The Chief Materials Lngineer
P.0. Box 11873,

Nairoti.

Attention Mr. Bikeri

The ity Engineer
Nairobi City Commission
P.0. Box 30075

Nairobi.

Attention tr. Waithaka

The Senior Supt. Engincer (Bridaes)
#.0.T. & C. Ha.,
Hairgbi

The Sznicr Suptl, Engineer (Survey)
1.06.7.C. Hg.,
Noirobi. '
~Tha Study Team Leasler o,
Haioti Bv-Pass Rozd Feasibility Study Project
ha1|ggl, ' '
M. Koilo
JICA
P0G Box 50;/f
Nairopi.

MINUTES OF STEERING COMMITTEE MELTING ON REVISED IPTERIM
REPORT (il FEASIBILITY STUDY FOR MAIROBI BY-PASS ROAD HELD
ON 14TH OCTOBER, 1987 IN FhGINLEQ§ REGISTRATION BOARDROOM,
#.0.T.C. K4, ’ :

+ ]

Please find enclosed the minutes of the above referrved meeting for your
perusal and retention,

b
/, L ,7;;-';.;,. fF,

{Eng. 5. ﬁ. OLnnqlo)
CHIEF pruntls (ROADS & AEROD) .

—rmem——
"

Fricl.
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MINUTES OF THE STEERING COMMETTEE MEETING ON
REVISED INTERIM REPORT ON FEASIBILITY STUDY
FOR NAIROBI BY-PASS ROAD HELD ON 14TH 1987
IN ENGINEERS REGISTRATION BOARDROOM MOTC, HQ.

PRESENT
1. J.M. Wanyoike - M.0.T.C. - Chairman
2. H. Ito ~ o~ 7 Study Team
-3, - K. Kuwata - * "
4. K. Furukawa - " "
5. R. Tamaishi - OECF, - Nairobi
6. K. Tada - M.0.T.C.
7. H. Bikeri - M.0.T.C.
8. S$. Kaiho - JICA, Kenya
9. B. M. Njoroge - M.0.T.C.
10. P.K. Kiiyukia .- M.0.T.C.
11, P.M. Wakori _ - M.0.T.C. _
12. E.R. Waithaka - Nairobi City Commission
13. S. M. Ngare - M.0.T.C~Taking Minutes.
INTRODUCT ION

The Chairman opened the meeting at 9.07 a.m. and started by
welcoming the participants and outiining the purpose of the meeting.
The participants were then requested to introduce themselves.

After introduction, the Chairman highlighted in detail the comments

on Revised Interim Report and in particular thanked the Study Team

for producing a definetely better report than the previous one.
However, he pointed out that there is scope for further editing before
the Draft Final Report is presented. He also pointed out that the
traffic assignment has been done using shortest travel distance

method as requested in the previous meeting but has been included in
the Appendix instead of the main report. He hoped that this will be
done in Draft Final.Report. He then called upon the Study Team

Leader to present the Interim Report.

The Study Team Leader outlined the report and especially highlighted
on the economic assessment of the feasibility study. He indicated
that the econcmic analysis might not be carried out exhaustively

because of time constraints.

The Chairman then invited comments from participants and there vere
dealt as follows: - '
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ECONOMIC ANALYSIS

It was noted that the Study Team has used 10% as the opportunity
cost of capital in Kenya whereas this Ministry has adopted 12%.

It is quite apparent that. lowering the opportunlty cost will have
the effect of making the project V]&b]e

The Study Team has assessed_the economic costs at 65%_of Financia1
costs, and they consider this figure to be conservative since such
items as shadow pricing was not taken into account. Mr. Wakori .
indicated that this Ministry uses approx1mate1y 80% of financial
costs and can show the Study Team how they arrive at such figure.

The Study Team wanted the discussion on economic analysis to be
deferred until at Draft Final Stage since thege are-revising it.
The JICA representative indicated that there are some streams of
benefits which were not included in the report. The Chairman
p01nted out all those benefits should have been indicated earlier
sincé the documents have been circulated for all members to comment,
and therefore the part1c1pants do not expect an unusual new changes
in the evaluation.of economic analysis:

_After d1scu5510n, it was resolved that the Study Team wf?i undertake
the following measures:- :

(i)  Discount the streams of cost and benefits at 12% in addition
to the discounting of the same at their calculated opportunity
- cost of capital of 10%. :

{i1)  Indicate the three -decision criteria, namely, the Internal
- Rate of Return, the Benefit/cost ratio and the Net Present Value.

(1ii) 1Include the economic analysis in the Draft Final.

MATERIAL INVESTIGATIONS

" The -Materials Engineer said that the traffic analysis for pavement
~design has now been amended. However, the soil site investigations
should have been carried out exhaustively especially on the first -
6 km. The Study Team assumed that from Mombasa Junction to Uhuru
Monument Junction, the alignment soil consists of black cotton for
about 1.0 metre depth whereas this should be supported by Facts.

The JICA representative indicated that the work requested by Materials
Branch to be done is extra work. However, the Chairman pointed out
that -this was not extra work since the inception report did not
explicitly indicate where the trial p1ts should' be dug.

It was resolved that the Study Team will incorporate all the comments

from Material Branch as indicated through our letter Ref, No. R5054/P124
of 14th September, 1987 in the Draft Final Report.
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MOMBASA ROAD LAYOUT JUNCTION

It was noted that the proposed Junct1on at Mombasa Road does not
prov1de for all mancuvresirequired by vehicleS This was pointed

out in the Report but has not been incorporated in the Revised
Interim Report. The Study Team indicated that traffic demand
fordcasts did not warrant ramps for the mancurvres indicated.

The City Commission representative observed that the area to the
North of Mombasa Road has been earmarked for residential development
and construction of 80 medium ¢lass estates has already comwenced and
are due for cccupation .in early next year.  Therefore: the traff1c
demand forecast cannot be- assessed at nearly zero._

The Study Team in consultation with City Conmission undertook to
~ consider the junction layout so that a]] manouvres requ1red by the
. vehicles are taken into account :

The City Commass1on representat1ve 1nformed the meet1ng “that a
‘junction has been proposed at around:South.C.to ‘the By-pass by -
Physical Planners: to take care of traffic to be generated by South C
estate. After discussion, it was decided that it should not be -
included in the By-Pass project but can be looked on its own mer1t
when the development of South C takes place fu11y '

ANY OTHER BUSINESS

The schedule allows for-about 12 days between this meeting and

- submission of Draft Final and Mr. Ngare wanted to know if this per1od
is adequate for the Study Team to incorporate all the comments in the
Draft Final. The Study Team tindicated that the schedule should:remain
the same since they will be able to do all the work requesteéd within
the t1me Timit. : :

The Chairman stressed the 1mportance of punctuality and hoped that
the participants will observe the times set for the meetings StP]Gt]y

There being no other bus1ness, the meeting ended at 11. OO a.m.
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Appendix X-7
19th 0cfober,l987.

Ref: No, JICA 87-8

Eng. S. N. Otonglo,

Chief Engineer (Road & Aerodrome},
M,0.T.C. Hq., '

NAIROBI.

MEMORANDUM FOR THE STEERING COMMITTEE MEETING ON REVISED INTERIM
REPORT ON FEASIBILITY STUDY FOR NAIROBI BY-PASS ROAD HELD ON 14TH
QCTOBER 1987 IN ENGINEERS REGISTRATION BOARDROOM MOTC, HQ..

In connection with the discussion of the captioned Steering
Committee Meeting, I am pleased to mention ocur way for dis-
posal of the comments by the members of the committee as
follows:-

ECONOMIC ANALYSIS.

1). As for the comment of the ratio between financial cost
dnd economic cost. About 807 in Kenya should be com-
pared with the rate of 76.6%, which can be given as
follows.

Economic initial capital investment cost, 395,596 x 103
Shill. in the Table IX-1-~1, page IX-5 / financial capital
investment cost, 516,463 x 10% Shill. = 76.6%.

395,596 x 103 Shill. is used for economic evaluation.
Additional minor difference is supposed to come out
by the deduction of Tax and Duty.

Besides, 65.5% is calculated, based on the assumption
described in (4) Exemption of Price Escalation in page
IX-3.

2). As for the counversion rate from financial to economic
term of maintenance cost

Economist for the Study team has followed the conven-
tional methodology, which is fully admitted in trans-
port economics.

Differential of strictly calculated fipure to that of
conventional way is neglible difference and/for admit-
table error.

3). The Study Team will undertake the following measures:-—

(1). Discount the streams of cost and benefits at 123
in addition to the discounting of the same at
their calculated opportunity cost of capital of
10Z. :
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( 1i). Indicate the three decision criteria, namely, the
Internal Rate of Return, the Benefit/Cost. Ratio -
and the Net Present Value,

{(iii). Include the economic analysis in the Draft Final,

MATERIAL INVESTIGATION.

With two numbers of mechanical boring made at- Mombasa Junction
beginning site on the first 6 km, and with reference material
as a geological map it is acceptable in general to estimate

the formation of the ground. However, over the 6 km long auger
boring would be made with adequate intervals in order to con-
firm the layers of the ground, of which results would be refered
to MOTC. C o ‘ :

MOMBASA ROAD LAYOUT JUNGTION.

In accordance w1th‘the-resﬂlté“of’the traffic study by the Study
Team, it is presented that’ very. small number of traffic will move
by the junction between Nairobi City and the Industrail Area.

However, as Nairobi City Commission strongly requested another
layout. of the junction to serve traffics of full direction,
after discussion with M.0.T.C., N C.C. and the consultants

two layouts {(shown in Fig. VII-1-4 A and Flg. VIII-1-4 B) were
planned as reference. And addltlonal construction costs of
them were roughly estimated and are shown in Appendix VIII.1.

LLgted

R.ITO

The Study Team Leader

Nairobi By-pass Road Fea51b111ty Studv PrOJECt
Nairobi.

c.c. Mr. J.M. Wanyoike
Chief Supt: Engineer (Design) MOTC.

Mr. Wakori
The Chief Engineer (Planning) MOTC.

Mr. Bikeri
The Chlef Materials Englneer, P 0. Box 11873, Nairobi.

Mx. Waichaka
The City Engineer (Nairobi City Commission) P.0O.Box 30075 NRB.

Mr. Tada & Mr. Njoroge .
The Senior Supt. Engineer (Bridges)MOTC Hq..

The Senior Supt. Engineer (Survey)
MOTC Hg.,

The Resident Representative JICA Nairobi

File,
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Appendix X-8

MINUTES OF STEERING COMMITTEE MEETING
ON
THE DRAFT FINAL REPORT
FOR
THE FEASIBILITY STUDY
ON
THE NA;ROBI BYPASS CONSTRUCTION PROJECT
| IN

THE REPUBLIC OF KENYA

ENG. J. M. WANYOIKE HIROKAZU ITOH
Ag: Chief Supt. Efnigineer Project Manager

for: ENG. S. ﬁ. OTONGLO _ Feasibjlity Study Team for
(Roads & Aerodromes) the Nairobi Bypass Construction
Ministry of Transport-and - Project
Communications (M.O0.T. & C.) The Japan International

Cooperation Agency (JICA)

TOSHIAKI TACHIMORI

Leader

Advisory Committee

for the Feasibility Study

on the Nairobi Bypass Construction
Project JICA

NAIROBI 10TH NbVEMBER, 1987
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FEASIBILITY STUDY ON THE NAIROBI BYPASS

CONSTRUCTION PROJECT

The JICA Feasibility Study Team for the Nairobi Bypass Construction
Project with the members of the JICA Advisory Committee held a
meeting with the members of the Steering Committee from M.0.T. & C.
and the Nairobi City Commission 'during the presentation of the Draft
Final Report on the above refered subject by the Study Team on 9th
November, 1987 at the offices of M.0.T. & C The Minutes of the
meeting are as follows:-

1. The meeting was opened with an address from the Chairman ex-
pressing deep appreciation. by the Kenya side for the cooperation
extended by the Japanese Government in undertaking the Feasibili-
ty Study for the MNairobi Bypass Construction Project. He also
welcomed members of the JICA Advisory Committee.

2. Mr. Tachimori, on behalf of the JICA Advisory Committee, express-—
ed sincere gratitude to the Kenya side for the close cooperation
extended to the Study Team and hoped that the Study findings,
results and recommendations would be helpful in the iwplementa-
tion of the Project.

3. The Projéét Hénéger of the Study Team pfeéented the Report to
the :Steering Committee highlighting the salient points gqntaiﬁed
therein,

4. During the meetlng, a varlety of comments and opinions were ra13~
ed for which magor points were summarised as follows:-

( i} Although the Report has been accepted in prlnc1ple, a
further clarificéation on the details of traffic assign-
ment and resultant economic analysis shall. be uecessary.
The clarlflcatlons shall bhe channelled through JICA Kenya
Office.

( ii) The present layout of Mombasa Junction propesed by the
Study Team was accepted. Additional construction costs
of alternatives of the Mombasa Juncation as requested by
the Nairobi City Commission which have already been shown
in Appendix of the Draft Final Report shall be indicated
in the Final Main Report but shall not be included in
total construction cost and in the economic assessment of
the project. This point will be stated in the Final
Main Report. S

(iii) 0fficial comments on the Draft Final Report from the
Government of Kenya should-be zubmitted to JICA within
three weeks from 9th November, 1987 (by the end of
Novemper) as stipulated in the Scope of Work for the
Project. The comments shall be incorporated in the
Final Report to be submitted in Fehruary, 1988.

An attendance list for the méeting is shown on Annex I.
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- ATTENDANCE LIST

ANNEX I.

Kenyan Side

1. J. M. Wanyoilke
(Chairman)

‘2. 5. M. Ngare

3. K. Tada

4. M. E. Agalochieng

5. D, M. Mugambi

6. A, Gitonga
7. B. M. Njoroge

8. P. K. Kiiyukia
9, E. R. Waithaka

Japanese Side

JICA Advisory Committee

1. T. Tachimori
2. Y. Kawamura

3. N. Horiguchi

JICA Kenya Office

1. 8. Kaiho

JICA Feasibility Study Team
1. H. Itoh
2. K. Kuwa;é

3. K. Furukawa

OFCF Nairobi Office

I. '‘R. Tamaishi

Ag. Chief Superintending Engineer
{Design), M.0.T. & C.

Superintending Engineer
{Design), M.,0.T. & C.

Bridges Engineer,.M.O.T. & C.
Officer-In-Charge
Traffic Engineer Unit (Planning)

M.0.T. & C.

Senior Superintending Engineer
(Materials Branch) M.0. T. & C.

Superintending Engineer, M.0.T. & C.
Bridges Engineer, M.0.T. & C.

Senior Superintending Sufveyor
M.0.T. & C.

Nairobi City Commissian

Leader
 Member

JICA HDQ.

Assistant Resident Representative

Project Manager
Righway Engineer

Economist

Representative
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Appendix X-9  pyNISTRY OF TRANSPORT AND COMMUNICATIONS

Leiepnone: MHanvla 721002
Telegraphic Address: “Roabs”
i caliing o telepluming ask for

U ROADS AND ABKULROMES BEPARTMONT
' P.O. Box 52692

v D) NAIRORI
Win repigng olease woare T 18th Noveriber . 1o.87
et no. R 7305/P 124 -
and dite ) .
SO £29s %G

The Study Team Leader,
Nairobi By-Pass Feasibility Study Project

Thro!

Resident Representative
JICA

P.0. Box 50572

Nairobi.

Naar Sir,_ _ _ _
DRAFT FINAL REPORT FOR FEASIBILITY

STUDY ON THE NAIROBI BY-PASS ROAD
PROJECT.

I refer to a meeting held on 9th November, 1987 at M.0.T.C. Hgs. for
the discussion of the above referred report. The following are our
comments: -

1. The report stiil needs editing. It seems that Revised Intcr1m Renort
was not edited as.requested at the Sieering Committee meeting on 14th
October, 1987. In this regard, there is 1ittle diffarence between the
Draft Final Report and the Revised Interim Repert. It is hoped that
more editing will be done for the Final Report. ’

2. It was quite apparent at the safd meeting that the outstanding issues
in the report concerns trafflic and econvmic analysis. In thizs conneetion,
the following points were noted:-

{a) On page 1V-11 of the Oraft Final Report (Summary), there is a
table showing future AADT on the various alterpatives of the
by-pass. However, there is no mention of the alternative chosen.
Furthermore, there appears to be no correlation between this
Table and Table IV-3-3 on page IV-12 which shows future traffic
of the bypass by link. While future traffic on page IV-11 ranges
from 9,000 to 22,000, future traffic on page IV-12 ranges from
9,433 to 25,594.

{b) It is not explicitly stated in the report the total traffic used
in the calculation of benefits. However, it was said that the
traffic on page 1V¥-12 is the one that was used in the calculation of
benefits. Two questions arise from this:-
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(<)

(&)

(f)

(9)

(1)  Why was the traffic on page IV-11 not used?

(1) HWhy 1> thers 38 mueh of a diccropancy betwean the
traffic on page IV-12 of the Summary report and
Lhe IV-13 of the main weport? Through traffic plus
the diverted traffic from Zones inside Nairobi
comprise only a small portion of the traffic used
4n the calculation. It was ogbvious that traffic
induced from other roads other than A104 has been
considerad, This traffic is far in excess of the
traffic diverted from A104, It was not explained
why this is so. Furthermore, what are the results
of the traffic survey with respect to the proportion
of traffic expected to be induced from these other

. roads?

The report states that traffic on A104 that has its origin or
destination outside Nairobi 1s considerad as through traffic.

This was pointed out at the meeting that it 1s not practical at
all. Trip purpose should be considered before such trips are
considered to be through traffic. Nairobi as such is well placed
for accommodation, shopping etc. and cannot ‘be easily by-passed

A factor not equal te unity should have been established to convert

through traffic to bypass traffic,

TheIntethReport-r1gnt1y considervd Lhe Lenelits dus to induced
traffic at 50% of the benefits due to normal traffic. However,
in the Draft Final Report the hensfits has been escalated to 100%

without indicating any reasons thereof,

I the econcmie analyais, it ic apparant that time savings were
considered. Time savings usually become important if they exceed

30 minutes, It is, however, difficult to see how differentials

in time between the bypass and A104 can be of this magnitude given
the differgntiale in lengthe. In fact differentials 1n time As
shown on Table IX-2-~4 on page IX-22 of main report appear negligible
in view of the fact that the saved time cannot be put into any

significant use.

In general, the traffic assigmmentapproach and the resultant economic
analysis needs to be re-examined.

It is hoped that the comments will be incorporated in the Final
Report.

Yours faithfully,

L&
(Eng. S. M. thng!c}

CHIEF ENGINEER (ROADS & AERD.)
for: PERMANENT SECRETARY.
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