Appendix X-10.

Ref. No. 11 JICA 87.
7th January, 1988.

Permanent Secretary

Ministry of Transport and Communlcatlons
P.0. Box 52692

Na1rob1

ATTENTION: CHIEF ENGINEER (ROADS AND AERODROMES)
Thro'

Resident Representative
JIca |

P.0. Box 50572

Nairobi

Dear Sir,

RE: THE DRAFT FINAL REPORT FOR FEASIBILITY STUDY ON THE NATROBI
BY-PASS ROAD PROJECT

I am in receipt of your letter Ref. No. R 7305/P.124 dated’
18th November, 1987 in which you have mentioned your comments on the
Draft Final Report.

We studied your comments and prepared the reply to them after
discu531on on the draft reply to your comments. at JICA advisory
committee meeting held on 7th December 1987 which Me. Wanyoike
(Ag Chief Superintending Engineer, 9931gn, M.0.T.C. } attended.

1 am pleased to forwarding our reply to your comments herewith.

- Yours faithfully,

H. Ito
Project Manager

JICA Study Team

C.C. Ag. Chief Superintending Engineer, Design, M.0.T.C.

€.C. Chairman to JICA Advisory Committee.

A-X-40



REPLY TO COMMENT

Contents
Page

Reply to Comment I T eaeeaeen . 1

" 2 {(3a) e eiiiaaan 1 - 7

n . (b) (1) Ceesaea 2

" {b) (ii)  ........ s 2 - 7

L O T 8 -~ 1t

" _ (d) e viaeeaen 12

. (e) 13

" (f) P aeean 14 - 18
The ‘Summary of the Processes
and results of traffic forcast ..... eaes 19
Appendix 1. VI-4-7 |
Converted Traffic = ......n.nn A-1 - A-10

A-X-41



Comment

Reply

Comment

Reply

1.

2.

The report still needs editing. It seems that Revised Interim
Report was not edited as requested at the Steering Committee
meeting on l4th Qctober, 1987. In this regard, there is little
difference between the Draft Final Report and the Revised Interim
Report. It is hoped that more editing will be done for the Final

Report.

Adequate editing and correcting will be given to the Final

Report.

It was quite apparent at the said meeting that the outstanding
issues in the report concerns traffic and economic anmalysis. 1In

this connection, the following points were noted:-

(a) On page IV-11 of the Draft Final Report {(Summary), there is a
table showing future AADT on the various alternatives of the
by-pass. Howeber, there is no mention of the alternative
chosen. Furthermore, there appears Lo 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,

Table on page IV-11 of the Summary Report (Draft Final
Report), showing futuré traffic of the bypass, has a
tﬁpographical error. The figures in this table ought
to be indentical with tiose in Table on IV-12 of the

Summary Report.

As for the selection of alternative plan based on
estimated future traffic, the sentences on pages IV- 19 and

IV-11 of the Summary Report will be changed as follows.
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"The decrease of traffic congestion attributable to the
bypass is shown in Table TV-3-Z as bottleneck link numbers.
This suggests that alternative plan A-1-4 is most effective.
It would Be most advisable, therefore, to establish a 4-lane

bypass on the shortest route by 2,000 year."

Comment (b} It is not explicitly stated in the report the total traffic
used in thé calcﬁlation of benefits. However, it was said
that the traffic on page IV-12 is the one that was used in
the calculation of benefits. Two questions arise from

this:-
(i) Why was the traffic on page IV-11 not used?

Reply The reason why the traffic on page IV-11 of the Summary.

Report was not used in the calculation of benefits is

as follows:-

The future traffic of the Bypass in the table on page
IV-1l of the Summary Report has some typographical
error. The figures in this table ought to be identical
with those in table on page IV-12 of the Summary

Report.

Therefore the future traffic of the bypass shown on
page IV-12 of the Summary Report and. on pageVI-27 of the

Main Report are used for the calculation of benefit.

Comment :(ii) Why is there so much of a discrepancy between the
traffic on page 1IV-12 of the Summary Report and the
IV-13 of the main report? Through traffic plus the
diverted traffic from Zomes inside Nairobi comprise
only a small portion of the traffic used in the
calculation. It was obvious that traffic induced from
other roads other than Al04 has been considered, This

traffic is far in excess of the traffic diverted from
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Reply

Reply

Al04. It was not explained why this is so. Further-
more, what are the results of the.traffic survey with
respect to the proportion of traffic expected to be

induced from these other roads?

It is reasonable that there is diécrepancy between the
traffics because the table in the page VI-13 of the
main repoft Sﬁbws_the c0hverted traffic volume from
A104 to the Bypass, while the table in the page TV-12
of the Sﬁmmary Report shows the total traffic volume at

the'Bypass.

Converted traffic (VI-3-4) on page VI-13 of the Main
Report are giQen by aﬁ.analysis of "VIi.4. Traffic
Assignment' in the Main Report, and a new clause titled
"VI.4.7 Converted Traffic" will be provided additiohally.
This Clause of VI.4.7 will-inciude the conversion rate
of the Traffic pertaining to each 0D pair and the OD
pair of bypass utilization. it will also clarify the
cpnverted'traffic from Al04 throughout the bypass'as

well as other roads for the calculation of benefits.

The results of the traffic survey with respect to the
proportion of traffic expected to be converted from

these other roads are as follows (1.-6):

1. The future generated graffic'in Nairobi is estimated
1.95 times greater than current traffic. This
estimation is based on various factors including the
economic development plan of Kenya, future popula-
tion planning of Nairobi, and the.increase of traffie

volume classified by car type.

2. Future generated traffic based on the future popula-
tion by each zone in accordance with the land use
plan of Nairobi city will increase sharply in the
districts where industrial and housing development

projects are being scheduled, that is, the south-
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western (Zones 8, 16, 17, and 18) and southeastern
(Zones 9 and 10) parts of Nairobi City.

The bypass is just intended for linking these

-districts together.

. According to the analysis of future traffic

distribution, the traffic passing through Nairobi
from Mombasa toward Kisumu is estimated at 1,210
V.P.D. in the future, that is, 1.73 times greater

than at the present time (700 V.P.D.).

According to the analysis of a desired line in
aggregate zones, the desired line that runs near

the proposed bypass route is supposed to form a

‘trip capable of being diverted to the bypass.

Including the“fhrough traffic mentioned above, it is
foreseeable that the volume of this trip will
increase radically to 31,800 VPD in the future, 2.61
times greater than at the present time (12,200 VPD).
This is because the bypass route is so effectively
located at the points that link together the
districts where a conspicuous population increase is
anticipated.

According to the results of a traffic assignment

analysis, a 4-lane bypass on the shortest route is

considered most effective in order to eliminate

‘traffic congestion occurring in the future. The

following points have been confirmed as a result of

the 0.D. analysis of the converted traffic on the

bypass.

The thréugh Eréffic in Nairobi incoming from Mombasa
and outgoing to Kisumu will be almost totally
dependent on the bypass since the running conditions
on the bypass are better than on Al04. Its volume is
expected to reach 1,210 VPD in the future as compared

to 700 VPD at the present time.

A-X~-45



Trips whose OD (origin/destination) is at either the

. beginning or ending point of the bypass and whose DO

is beyond either the ending or beginning point of the
bypass will be almost totally dependent on the Bypass.
Without the bypass, these trips would be_dependent'on
AlQ4, and their traffic volume is estimated at 5,070 vPD
in the future, 2.30 times heavier than at the present

time (2,200 vPD).

The volume of converted traffic other than from AlO4 to.
the bypass is expected to reach 10,040't0 17,030 vPD
(depending on different bypass linksj by 2,000 year,
These trips most often originate in Nairdbi.City. In
the case of closer direction of their OD pairs to that
of the bypass route, the highér conversion rate to the
bypass was assigned. AIn addition, there are OD pairs
with high growth potentiél, Iinking the increasing
populous districts to ufban.qenters and industrial areas.
The direction of these OD pairs is close bo that of the
bypass route and therefore the high conversion rates was

assigned in these pairs.

Based on the results of the traffic assignment in the

case of without bypass in 2,000 yeér, Future traffic volume
on C6l1 was forecasted about 45,800 AADT in PCU and the
congeétion rate on C6l was estimated over 1.0 (see Fig.
A-VI-3(2)). But in:the case of with bypaés in 2,000 year,
Future traffic volume on C6l was forecasted as about

28,600 AADT in PCU and the congestion rate on Cbl was
decreased as under 1.0 by the results of reasonable

amount of converted traffic from the roads other than

Al04 to the bypass. (see Fig. A-VI-3(5))

Due to the reasons decribed above, it was forecasted
that much of the traffic from roads other thaan AlO4 will

be converted to the bypass..
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Comment

Reply

(c)

The report siaées that traffic on AlO4 that has its origin or
destination outside Nairobi is considered as through traffic.
This was pointed out at the meeting thét it is 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 to-unity should have been

established to convert through traffic to bypass traffic.

1. The original OD-investigation sheet was attached to the
inception report. Prior to the traffic survey, some changes
were made through consultation with the MOTC staff, and
then the surbéy started. In accordance with the OD sheet
after survey, we have reviewed various points on the route
regafding_passenger cars and light goods vehicles involved
in the through traffic mentioned above, but we could not

determine whether these automobiles drop into city centers.

2. According to the 1986 OD table surveyed, the volume of
through traffic in Nairébi totaled 930 (150 + 700 + 80) VPD
on the north-west cordon line and 1,180 (430 + 700 + 50) VPD
on the south-east cordon line, as illustrated in Figure VI-
3-1 of the Main Report (page VI-10). The corresponding data
obtained in 1983 are nearly equal to the above values, i.e.
903 and 1,204 VPD respectively, as shown in the diagram of
Nairobi Bypass gi&en in the Summary and Recommendations
Report (page 63) of "the National Transport Plan" 1984 by
JICA. Therefore, the voiuﬁe of through traffic based on the

results of this survey seems to be correct.

As evident from Figure VI-3-1 of the Main Report (page
VI-10), the total traffic on the south-east cordon line
amounts to 6,310 (1{180‘+ 53130) VPD. Here, the through
traffic (1,180 VPD) accounts for 19% of the total traffic.
This suggests that most.(81%) of the drivers seem to have
answered Nairobi as the origin or destination of their trip

in the case of dropping into Nairobi.
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Nairobi Bypass: Location and Traffic Demand
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3. The converted tréffic from Al04 throughout the bypass which
is anticipated through traffic of Nairobi in 2,000 year will
reach about 1,210 VPD, as described in VI.4.7 (Converted
Traffic) of the Main Report. The traffic of passenger cars

and light goods vehicles amounts to about 580 VPD.

Nairobi City Commission is planning to build a truck
terminal near the starting point of the bypass and also
planning the prohibitation of the truck parking in the
city center. As a result of these public estabiishments,
the traffic of freight vehicles will most certainly be
converted to the bypass rather than passing through the

city center.

‘Let us assume, nonetheless, that all passenger cars and
.light goods vehicles (580 VPD) or half of the whole traffic
(600 VPD) may go by way of the city center instead of
being converted to the'bypass, although it is an unrealistic
assumption. Even if this becomes realistic, only a decrease
of 600 VPD out of the calculated 6,282 VPD which is only

9.5%7 reduction of the traffic.

The decrease of 600 VPD which is mere 2.6 to 3.7% of the
total bypass traffic (ranging from 16,318 to 23,308 VPD)
is eguivalent to a decrease by about 3% of the whole
benefits. This is covered within tne range of 207 benefit

cutdown in the sensitivity amalysis.

4. It is true that Nairobi is well situated for accommodation,
shopping, and other purposes. Therefore it may be
considered that some of the through traffic may not select
the bypass. The numerical values given above have been
estimated on the basis of a traffic assignment model which
applied the practical aésignment method in order to estimate
the traffic figures. These figures are not precisely

identical with the real values.
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In this respect, it is probable that a few passenger
car and light goods vehicle driving through Naifobi
City may drop into the:city center, not diverting
their course to the bypass. ‘It is difficult, howvever,
to determine the exact percentage. In addition, the
probability would produce very little, or rather
negligible, effect on the future traffic of the bypass
and the economic evaluation of the project. Therefore,
‘we believe that the estimated values based on the
traffic assignment -model  are applicable, without any

modification, for the ealculation of benefits.

. The foregoing statements will be summarized and incorpo-
rated into Clause VI—&-?_("Converted Tfaffic") of the
' Main Report (contained in the Final Report), which is

attached herewith for reference.
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Comment: (d) The Interim Report. rightly considered the benfits due to
induced traffic at 50% of the benefits due to normal traffic.
However, in the Draft Final Report the benefits has been

escalated to 100Z without indicating any reasons thereof.

Reply In general, traffic is classified into normal traffic
converted traffic and induced traffic. The definition of
normal traffic, converted traffic and induced traffic are as

follows:

(i) Normal traffic . ... Existing traffic and normal

growth traffic.

(ii). Converted traffic ... Present traffic that is
attracted to the new highway
from other highway routes to
see advantages therecen over

the former routings.

{(iii) Induced traffic ... Generated traffic, only
because a new highway facility

is avairable.

Converted traffic from other roads discussed in "VI.&.7.
Converted Traffic" is clearly explained as the normal
trffic, therefore 100%Z of the benefit based on normal

traffic is adopted.

it was just.misunderstanding that the study team had used
the term of induced traffic for converted traffic applying

5% of benefit at the stage of the Interim Report.
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Comment

Reply

(e) In the economic analysis, it is appavent that- time savings were

consideféd. Time savings usually become important if they
exceed 30 minutes. It is, however, difficult to see how
differentials in time between the bypass and AlO4 can be of this
magnitude given the differentials in lengths. In fact
differentials in time as shown on Table IX-2-4 on page I1X-23

of main report appear negligible in view of the fact that the

saved time cannot be put into any significant use.

Time saving has been selected for the bemnefit calculation as

mentioned in TX.2.1, page IX-6.

It is the generally admitted methodology to consider time saving

for the economic evaluation of urban road.

It is the case of rural road project, mainly in the developing
countries to neglect the time saving, but not the case of urban
transportation.

However, the differentials of time in each link are samll, the
aggregation of total, considering more than 20,000AADT, can not

be negligible.

It should be noted that the time saving related to commodity
vehicles has not been calculated in the Study, considering

neglingible stand-by, which can not be utilized for additional

value.

Please refer to the table IX-2-4, page 1X-23 in the Main Report.
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Comment

Reply

(f) In general, the traffic assingnmént approach and the resultant

economic analysis needs to be re-examined.

Based on the comments before mentioned, the traffic assignment

approach is reviewed. Then the team have understood that the

traffic assignment method and results are quite reasonable.

The processes and results of traffic forecast are summarized

and attached hereinafter.

As an over-estimation jin benefit calcalation has been

come out in the last review of the Draft Final Report,

they are revised as follows.

It was misunderstood that the converted traffic

from Al}04 to the Bypass would be increased and then

time benefit of Al104 should be increased based on the
decrease of its traffic contrary to the traffic forcast.
Therefore this misunderstanding should be corrected.
This misunderstanding was taken place due to

that only the threugh traffic from Monbasa to kisumu
(from kisumu to Monbasa) was considered as converted
traffic in the Revised Interim Report and in

the Draft Final Report stage the volume of the converted

traffiec was corrected as it was.

Correction of a double count of the converted traffic.
In a calculation of the benefit of the coverted
traffic from the roads other than Al104, the coverted

traffic (5,069AA§T 2,000Y) from Al04 was also included

by mistake, so this should be corrected.
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(iii) Other minor corrections arve as follows..

Based on the implémeﬁtation schedule, the benefit

- of opening year was calculated for five months.
Because the Bypass would be opened. at five months
before the end of the fiscal year.. However, it had been

three months in the draft final report.
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In consideration of above mentioned corrections,
Figures listed in the Final Report are ammended
as follows.

Benefit (unit:103 kshs)

D/F Report Final Report

Time Benefit at AlQ4 524,855 361,714

Benefit of Comverted Traffic 781,065 625,821
At the Bypass from A104

Benefit of Corverted Traffic at the 932,860 788,441

Bypass from other roads

Economic evaluation figures are given in the Final

Report as follows.

D/F Report Final Report
I.R.R. : o 23.75 18.26
B/C Ratio o 2,03 1.52
N.P.v. (10° kshs) | 287,108 145,751
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The Summary of the processes and results of traffic forecast

1.

Traffic Survey

Based on the Kenyan draft for the original Nairobi bypass route,
the traffic survey was conducted in order to analyze the future
traffic volume of roads that compete with or compensate for the

bypass.

The results of this survey were transformed into AADT after being
checked in the light of traffic data compiled By MOTC. Using the
AADT, we prepared up-to-date OD table classified by type of vehicle,
which were assigned to the existing road network through traffic
assignment method. Then, we confirmed that the survey results

were almost identical with the actually measured values. This
demonstrates that the accuracy of the current OD table and the

traffic assignment method are satisfactory.

Traffic Generation and Attraction

The growth rate of control total for each type of vehicle was deter-
mined not only by analyzing the growth rates in the past but also in
correlation with the growth of GDP achieved through the Kenyan
economic programs. The traffic generation and attraction in

each zone were estimated in view of the growth rate of zonal
population and labor force, which had been determined on the basis

of Nairobi City's land-use plan.

As a result, the future traffic generation and attraction in
Nairobi City as a whole have been estimated at 1.95 times gréater
than that of the present.time. This growing tendency would become
still greater in the southwestern and southeastern parts of Nairobi

where industrial and housing development projects are under

planning.
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Traffic Distribution

The future OD tables classified by type of vehicle have been
estimated by the pfeseht pattern method (the Frater method)
using the future generation/attraction traffic by each type of
vehicle in each zone and the present OD table by each type of
vehicle. In Nairobi City, there are several developing areas,
but it is not considered to arise the fundamental change in
traffic patterns, and this is the reason why the above method

has been applied.

The traffic patterns in the developed districts area based on
the distribution pattern of the adjacent zones where land uses

‘are similarly in progress.:

According to the analysis of the future traffic distribution,
the traffic passing through Nairobi from Mombasa toward Kisumu
is estimated at 1,210 VPD in the future, this is 1.73 times

greater than that of the present (700 VPD).

According to the analysis of the desired line in the éggregate

zones, the desired line traffic running near the propesed bypass

route are suppesed to form the trips being diverted to the bypass.
Including the through traffic mentioned above, the trips will increase
to 31,800 VPD in ZOUOIyear? 2.61 times greatef thén that of the
present (12,200 VPD). This is because thé bypass route is

located effectively at the.site where linking together the

districts where a conspicuous population is anticipated.
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1)

Traffic Assignment
Assignment method

The traffic assignment have been carried out according to the
Practical Assignmént Method (PAM). Basically, the traffic volume
of each 0-D pair shall be assigned to each link of the route so as
to make the required travel time shortest; but in the case of the
practical assignment method, the t:éffic volume of all 0-D pairs
were partitioned into n parts and assigned n times iteratively.
Since the travelling speed on each link of each assignment is
determined by the aggregate volume of traffic assignéd up to the
previous time by referring to the K-V curve formula, the phenomenon
of traffic jam or detouring of vehicles that take place with the

traffic congestion are reproduced.

In forecasting traffic demand fbr urban-roadse P.A.M. allows
route selection which takes infq'account the grade of road and
congéstion, and at-the same time it can select the shortest
distance routes at the initial stage of assignment; resultingu

in realistic and reliable forecast.

Tt should be noted that K-V curves, a basic component of P.A.M.,
have been preparéd on the basis of the road inventory survey and
vehicle running speed survey conducted in Nairobi area, and

tﬁey serve as a model showing relationship between actual degree
of congestion and running speeds on major roads of class 4, B

and C.

Iin the estimation procedure, the number of time of partitioning
was five time, and the method of partitioning into five equal

part was adopted in each OD table by type of vehicle.
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2)

3)

Alternative Network

Alternative A-0, without the scenario, consists of the present
trunk roads, the roads under construction and the fellowing

planning roads.

— Al04 widening (Upper Parkland Estate - Orthopaedic Hospital
Section)
- AlO4 widening (Kabete-~Lumuru Section)

~ Ngong Road widening (Uhuru Highway-Dagoretti Corner Section)

- Lahgata Road widening (Uhuru Highway-Animal Orphanage Section)

~ New Link Road (Between Ngong Road and Langata)

For with the scenario, three alternative routes were prepared as
for the bypass starting from the neighborhood of Wilson Aerodronme
and taking the same route until the eastern end of the Dagoretti
Forest and from here to the Al104, each élternative took the
shortest, the longest and the intermediate route respectively.
The traffic assignment were made on the shortest route and the
longest route. '(Functiohally, the intermediate route was assumed
as the same as the longest route). Further, both four-lane and

two-lane roads were assigned for each plan.

Evaluation of Alternmative Network

& macroscopic comparison of the results of the traffic assignment
was made for each Alternative Network using the indexes of a
total Vehicle-Km, a total Vehicle hours, Mean Travelling Speed,
Mean Congestion Rate, Mean Trip Length and Number of Bottleneck
Links. Aftef the comparison, the Alternative network of the
shortest Bypass with four-lane was selected as the most effective

plan for the mitigation of the future traffic congestion.
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&) Converted Traffic

According to the results of the traffic assignment analysis,

a 4-lane bypass on the shortest youte is comsidered to be

the most effective for eliminating the future traffic congestion,
The following points have been confirmed based on the 0.D. analysis
pertaining to the instance where the bypass is actually

utilized. ‘

The through traffic in Nairobi incoming from Mombasa and outgoing
'to Kisumu will be almost totally dependent on the bypass since

the running conditions on the bypass are better than on Al04.

Its volume is expected to reach 1,210 VPD in the future as compared

to 700 VPD at the present time.

Trips whose 0D (origin/destinatioﬁ) is at either the beginning or
ending point of the bypass and whose 0D is beyond either the ending
or beginning point of the bypass will be almost totally dependent
on the bypass. Withouf the bypass, these trips would be dependent
on AiOé, and tﬁeir traffic volume is estimated at 5,070 VPD in

the future, 2.30 times heavier than at the present time (2,200 VPD).

The volume of conﬁerted traffic otﬁer fhan from Al104 to the bypass
is expected to reach 10,040 ﬁ0'17,030 VPD (depeﬁding on different
bypass links) by 2,000 year. These trips most often originate
in Nairobi City. In the case of closer direction of their OD
pairs to that of the bypass route, the higher conversion rate to
the bypass was forecasted. But in the case of rather different
direction from that of the bypass route, the lower couversiou
rate to the bypass was forecasted. In addition, there

are 0D pairs with high growth potenitial linking the increasing
populous districts to urban centers ‘and industrial areas. The
direction of these OD pairs is closer to the bypass route, the

higher the convertion rate will become.
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Appendix 1.

VI-4-7.

(1

(2)

Converted Traffic

Objectives of analysis

When measuring an effects of improvement on ordinary urban
roads, the shortening of driving time and vehicle running

distance in an entire road network constitute a benefits

thereof,

The counstruction of the bypass, however, has two major purposes
which are converting the through traffic of ‘Nairobi from A104
to the bypass so that eliﬁinating traffic congestions on the
roads in the city. Accordingly it is necessary to divide the
bypass traffic iﬁ accordance with the purposes of their
utilizdtions so that the benefit pertaining to each division

may show the effects of the improvement.

Furthermore, the benefité accfuing from this project were
calculated conservatively basically in terms of the items
capable of being quantified. There is something what 1s
numerically uncertain and small amount on the urban road network
with both the development traffiec and induced traffic expecting
incidentally at the completion of the bypass. Because, most

of development schems are inciuding in the future Land use plan
and most of existing roads are already paved. Excluding these,
therefore, the future traffic assigoned to the bypass should

include only the normal traffic converted from the existing roads.
Results of the analysis

Standpoints in the aﬁalysis

There are three main different éténdpoints 1n.the analysis, as
describing béiow, concerﬁing theﬁbypass traffic in A.D. 2000,
The conditions in utilization of.the bypass and the character-
istics of the traffic will be analyzed in the following

standpoints.
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Trend of the utilization of bypass categorized in types of

traffic as internal, external, and through traffic.

The rate of traffic conversion into the bypass (the traffic

utilizing the bypass/the total traffic of 0D pairs utilizing

the bypass x 100).

The traffic converted from AlO4 to the bypass utilizing
throughout the bypass.

Results of the analysis

Table VI-4-5 ShOWS the dlstrlbutlon ratlo and conver51on rate

of the traffic utlllzlng the bypass c1a581f1ed by Bypass link

and itemized by traffic category. Using both of the table

VI-4-5 and the converted OD'ﬁrip table (given in the appendix),

the trends of bypass utilization and the characteristics of

bypass traffic were analyzed and the volume of traffic converted

from AlO4 into the bypass was calculated.

The results of the analysis are summarized as.followings.

a)

b)

c)

Regarding the bypass's traffic volume itemized by traffic
category, the internal plus external traffics represents
more than 90% in every section, Qhereas the through traffic
ranges approximately ffom’l,ZOO'to 1,300 vehicle/day, or less
than 10% of the total traffic. (see table VI-4-5)

The conversion rate becomes the higher-as the direction of
the desired line between zones the closer fo that of the

bypass route.

The through traffic has its trlp ‘end on the extensions of
both beginning and endlng points of the bypass. The through
trafflc shows a very h;gh conversion rate of over 954.

(shown in table VI-4- 5)
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d)

e)

£)

The conversioﬁ rates of the external and the internal traffics
are about 80% and 50Z respectively. It is the suggestive
tendency that the bypass conversion rate becomes lower as

the gap between the direction of the bypass route and that

of the desired line becomes greater. Such a tendency seems

to reflect the effect of The Traffic Assignment Method capable

of selecting the shortest time route. (shown in table VI-4-5)

The traffic running through the bypass as converted from Al104
to the bypass is considered to include both the through
traffic and the external traffic which has its origin near
by the beginning point of the bypass (in or around the
airport, industrial area, and other districts) and its
destination beyong the ending point of the bypass. The
results of an apalysis of converted O;D. trips on the Bypass
show that the volume of converted-throughout traffic amounts
to a total of 6,282 vehicle/day, consisting of 1,213 through
and 5,069 external trips {(as shown in table VI-4-6). The

bypass conversion rates of these cars are nearly 100%,

The couverted traffic from Al04 to the hypass throughout,
which is anticipated Nairobi's through traffic in 2,000 year,
will reach about 1,210 VPD, as shown in Table VI~4-6. The
tréffic of passenger cars and light good vehicles will

amount to about 570 VPD.

Nairdbi.City Commission is planning to build a truck terminal
near the starting point of the bypass and also planning the
prohibitation of the truck parking in the city center. As a
result of these public establishments, the traffic of freight

vehicles will most certainly be converted to the bypass rather

than passing through the city center.

Let us assume, nonetheless, that all passenger cars and
Light goods vehicles (570 VPD) or half of the whole traffic
(600 VPD) may go by way of the city center instead of being
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z)

converted to the bypass, although it is an unrealistic
assumption, Even if this becomes realistiec, a decrease
of 600 VPD out of the calculated 6,282 VPD is only a 9.5%

reduction of the traffic.

The decrease. of 600 VPD which is mere from 2.6 to 3.7% of
the total bypass traffic which ave ranging from 16,318 to
23,308 VPD or equivalent to a decrease of 3% of the whole
benefits. This is within the range of 20% benefit cuidown

in the sensitivity analysis.

Nairobi is obviously well situated for accommodation,
shobping; and other purposes. Therefore it may be considered
that some of the through traffic may not take the bypass.

The numerical values due to above have been estimated on the
basis of a traffic assigiment ﬁodel being applied the
practical assignment method. These figures have not been

identical as the real values.

In this respect, it will be probable to consider that a few
passenger car and light good vehicle dfiving through Naircbi
City may drop into the city center, instead of divertiang to
the bypass. It is however difficult for us to determine the
exact percentage of the traffic., Further, the traffic

would be very little, or rather be negligible in an economic
evaluation of the project. Accordingly, we bhelieve that the
estimated values based on the traffic dassignment model are

fully applicable, without any modification.

Therefore, the traffic volume excluding 6,282 vehicle/day
constitutes the volume of other converted traffic as shown

in Table VI-4-6.
The volume of converted traffic other than from.A104 to the

bypass is expected to reach 10,040 to 17,030 VPD in depending
on different bypass links by 2,000 year. These trips
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mostly originate in Nairobi City. In the case of closer
direction of their OD pairs to that of the bypass route,
the higher conversion.rate to the bypass was assigned,

In addition, there are OD pairs with high growth potential
linking the increasing populous districfs to urban centers
and industrial areas as southwest and southeast development

area of Nairobi.

Based of the results of the traffic aésignment in the case

of without bypass in 2,000 year, Future traffic wvelume on

C6] was forecasted abéut 45,800 AADT in PCU and the

congestion rate on €6l was estimated over 1.0 (shown in
Appendix Fip. A-VI-3(2)). But in the case of with bypass
in.2;000 year, Future traffic volume on C61 was forecasted

as about 28,600 AADT in PCU and the congestion rate on C6l

was esteemed  to decrease under 1.0 as the results of estimat-
ing converted traffie frowm the roads other than Al04 to the

bypass. (shown in Appendix Fig. A-VI-3(5)

Based on the many reasons described above, it was forecasted
that much of the traffic from roads other than AlO4 would be

assipned to the bypass.

Concerning the bypass traffic in A.D. 2,000, the volume of
bypass traffic in 1991 is translated as shown in Table VI-4-6

which was required for the benefit calculation in this study.
The traffic volume in 1991 has been determined by means of
the interpolation between the traffic volumes in 1986 and

2000.

The Future traffic volume on Al04 by type of car were used

for the benefit calculation as shown in Table VI-4-7.
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