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All.l ANALYSIS OF BRT CAPACITY AND OPERATION
All.l1 BRT CAPACITY AND FUTURE BRT EXPANSION

Based on present and future travel demand estimated by the BRT study, the present and future
total travel time savings by each BRT route have been summarized as shown in Table A11.1.1.

The result shows that the first implementation projects in Jinja Road, Bombo Road and Gayaza
Road have the highest effects among nine routes. Gaba Road and Port Bell Road are classified as
second priority routes.

Table A11.1.1 Evaluation of Transport Demand and Project Effects

20273

L. Existing 2023 Daily

Existing E_I>_<|st|ng Travel _— Existing . Future 2013 Daily two— Travel

ravel ) Travel | Existing ) Existing | Travel | Future |two—way )
Travel Time N Time . Travel way Time
Route " Speed Speed Time . Speed | Speed | Speed daily N " X
Time by by X Saving Time daily Saving
Route Length - by by BRT| Saving Inproved by Inproved| demand X
Minibus | ,,. . BRT ((A- e Saving |demand| Ex(A—
(L) km) Minibus (D) (A-B) (D/C) | Minibus| (D/F) | (E) (000
(A%) B) - B)/A) o . (A-B)*E [(G) (000 2*L/F)
: © >/ | (Km/hr)|  (min) (%) except (%) |pass'gers y
(min) (mini) (%) (000hr.ma|pass’ger| (000hr*
(Km/hr) BRT F) )
n/day) s) man/day
)

Bombo Rd 11 103 13 54 24 49 48% 191% 6 381% 80.7 65.9 140.0 232.3
Gayaza Rd 9 92 12 45 24 47 51% 204% 6 409% 58.2 45.6 110.0 163.0
Hoima Rd 11 101 13 54 24 47 47% 187%, 6 407% 55.4 43.4 110.0 178.4
Kira Rd 7 84 10 40 21 44 52% 210% 6 350% 37.5 215 70.0 95.3
Jinja Rd 22 131 20 106 25 25 19% 124% 6 415% 133.3 55.5 330.0 680.2
Entebbe Rd 14 86 20 69 24 17 2094 125% 6 406% 105.5 29.9 230.0 311.8
Masaka Rd 19 106 22 93 25 13 12% 114% 9 272% 82.6 17.9 150.0 254.4
Gaba Rd 11 70 19 58 23 12 17% 121% 9 241% 33.1 6.6 60.0 67.7
Port Bell Rd 11 69 19 60 22 9 13% 115%] 9 244% 19.8 3.0 30.0 33.3

Source: BRT Pre—feasibility study report
*: Existing two—way travel times

Source: JICA Study Team

The table also shows that the highest daily demand on Jinja Route will become 330,000
passengers for both directions in 2023. Peak hour traffic in one direction will be about 10-20% of
half of the daily demand. Therefore, peak hour demand will reach 16,500-33,000 passengers per
hour per direction in 2023.

Table A11.1.2 shows the comparison of BRT operations in the world. The highest capacity of
BRT is in Bogota with more than 40,000 passengers per hour per direction. Second is in
Guanzhou City with 25,000 passengers per hour per direction. Meanwhile, most BRT in other
cities show less than 10,000 passengers per hour per direction. The main reasons for capacity
limit are the following:

® Percentage of stations having overtaking lanes,
® Percentage of high capacity bus, and
® Number of buses going to the city center per hour per direction.
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Table A11.1.2 Comparison of Bus Rapid Transit (BRT) in the World
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In Bogota’s case, a high capacity of 45,000 passengers per hour per direction is enabled by the
complete overtaking lanes and high percentage of high capacity buses. And if BRT has less than
100% of overtaking lanes and less than 100% of high capacity buses, peak hour passengers will
decrease to less than 10,000.

It is clear that if road space is sufficient for the installation of BRT overtaking lanes and if high
capacity buses are provided, the BRT’s capacity reaches maximum. In the Pre-Feasibility Study
of BRT, 12.0 m rigid buses with maximum capacity of 105 passengers were proposed and also
overtaking lanes were not installed at every station. The expected capacity of BRT will be less
than 10,000 passengers per hour per direction. The calculation is shown in the following table.

Table A11.1.3 Assumptions of Capacity Calculation of BRT

BRT Capacity (Route Operation with Fare collection 6,000pass/ way/hour 10,000pass/way/hour 20,000pass/way/hour 30,000pass/way/ hour
33%1.5°50 A "
Crush | Boarding Arrival . length of numbers Arrival . length of numbers Arrival . length of numbers Arrival length of numbers
B vehicle ~ capacity Whight/B times N“mhe.'s Frequenc Boardng Vehicles Lengthof station  of BRT Numbgrs Frequenc By Vehicles Le"f'm di station  of BRT Numm.rs Frequenc B.deg Vehicles e station  of BRT [z Frequenc ﬁuardmg Vehicles Length d station  of BRT
us type oarding +_ |of Vehicle time station of Vehicle time ion of Vehicle time station of Vehicle time ation
length (m) (passenge( assenge oS/l o ieg Y (minutes) on Stop m less than lane at equired ! (minutes) on Stop m less than lane at. required ! (minutes) on Stop m less than lane at euired ! (i) on Stop ) less than  lane at
res) PISSENES s (sec) [ (minutes) 80  stastion |0 (minutes) 8  stastion [ (minutes) 80 stastion | (minutes) 80m  stastion
minibus 5 14 1 3] 429 62 0 3/4 T4 89 3/4 1429 134 3/4 2143 197 3/4
icorch 1 2% 125 50) 240 61 0 3/4 400 92 3/4 800 133 3/4 1200 194 3/4
standard 10 60 30 90) 100 06 15 4 0 0 3/4 167 103 3/4 383 131 34 500 189 3/4
[2door_bug 12 100 50 75 80 10 13 2 %4 0 3/4 100 06 13 3 #_0 3/4 200 8 3/4 116 3/4
Strengthed BRT Capacity (Area Operation and Close 6,000pass/ way/hour 10,000pass/way/hour 20,000pass/way/hour 30,000pass/way/hour
50% . n 5
Crush Boarding Arrival . length of numbers Arrival length of numbers Arrival . length of numbers Arrival " length of numbers
etice capacty AEVBO g g [VbEs £ BOSOTE s Lol i orBRT [0S Frogene BOITE yepiges LN O ion ogpRT [T prqueng BOSITE g Lenethof gy ey [MUNOCIS propueng BOSAME vy Lenethof s R
Bus type arding - of Vehicle time station of Vehicle time station of Vehicle time station of Vehicle time jon
length (m) (passenge( assonge /75 |required ¥ (minates) " Stop ™ lessthan laneat | oY (minates) ™" Stop ™ less than laneat | Lo "y (minstes) ™" Stop (m) less than lane at eauired ! (mindtes) " Stop = less than lane at
res) r:) % (sec) : (minutes) 100m  stastion | (minutes) 100m  stastion [0 (minutes) 100m  stastion | (minutes) 100m  stastion
{2door bus| 12 100 50 2 60 10 04 1 % 0 2 100 08 04 2 8 0 3/4 200 2 2 0 3/4
(Articurate]
12-3door 18 150 75 2 40 15 04 1 % O 2 61 09 04 1 ¥ O 2 133 2 4 0 34
lbus
j"‘i“;'e %0 10 5| % 20 04 1 # 0 2 00 12 04 1 8 0 2 0 06 04 2 % 0
flowtd 5w w s om0 o T 0 2 W18 04 T 0 2 o 09 04 T 0 2
IAruGura
d LRT 8 400 200 2% 15 40 04 1 % O 2 2% 24 04 1 % O 2 50 12 04 1 2 0 2 75 08 04 2 0 0 3/4

Souce: JICA Study Team

Source: JICA Study Team

The calculation is based on the assumption that the arriving period of BRT is less than 30
seconds and the number of stopping buses is over four at the same time. In this case, the
necessary length of the station is 80 m. Also, it is difficult for the aged or young passengers to
ride the buses promptly. Therefore, the capacity of BRT decreases due to delay of bus departure
or reduction of bus frequency.

Table A11.1.3 also shows that if the bus for BRT is changed to 18.0 m articulated buses with
maximum capacity of 195 passengers (which the BRT report recommends), then the capacity of
BRT will increase to about 20,000 passengers per hour per direction. Change of the operation
system for closed routes and closed stations are also necessary. Based on the proposed network
of BRT, all routes are concentrated in the city center and take the same track to the three roads
(Kampala Road, Entebbe Road and Ben Kiwanuka Street). Therefore, the limitation of BRT
system’s capacity will be at those roads. Moreover, if passenger demand will exceed the capacity
of those roads, the recommended system above shall be considered for the future.

All1.2 BRT OPERATION

Based on passenger demand, priority routes, and the proposed BRT system in the Draft Final
Report of the BRT Project, the operational plan of each priority route has been assumed as shown
in Table A11.1.4.
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Table A11.1.4 Assumption of BRT Operational Plan

Future/plan 2018 BRT Operational Plan 2023 BRT Operational Plan
Future|
BRT 2018 2018 | 2018 2023 2023 | 2023
BRT BRT 2018 2018 2018 2023 2023 2023
c s |Rout Route :Alfti';e th;.lr.e ;ravec: Bus Bus | ™% | Peak Eeak Eeak Number | Number| Y° | Peak l;’eak ieak Number | Number
8 3 Route Name length |04 €Al passen|Passen| 2 [Deman| YT U | of BRT | of BRT| ‘%Y | Deman| "2\ [ " | of BRT |of BRT.
£ | > |eNo. (km) s | Travel|] 2 daily 4 (000 Bus | Bus B B daily 4(000 Bus | Bus Bus B
Travel| Speed | (expre c ger 881 1 demand Head | Head us US 1 jeman Head [ Head( u us
apacit|Capacit| men/hr| L . required|required| men/hr . "\ |required|required|
Speed| 1 |ssbus 1 2 (000 Jdirec) (mini) | (min) (ous1) | (bus2) d (000 /direc) (min) [ min) (bus) || (bus2)
includ| ¥ v men) 7% (bust) | (bus2) | *°U° S men) "¢ (bus )| (bus2)| “°4° Hs
ed)
A2 Gayaza 838 6 24 40 100 200 82 41 15 29 25 12 110 55| 1.1 22 27 13
Al Jinja 21.9 6 25 40 100 200 2203 11.0 1.1 163 82 330 16.5 0.7 199 99
. B4  |Port Bell 11 9 22 100 200 263 13 9.1 15 7 30 1.5 80 17 8
® B3 |Gaba 11.2 9 23 100 200 45.7 23 2.6 53 24 12 60| 3L 20 4.0 32 16
% B1 Entebbe 14.1 6 20| 40 100 200 160.4 8.0 15 83 41 230 11.5 1.0 89 45
K B2 |Masaka 19.1 9 22 100 200 114.2 5.7 1.1 21 109 55 150 75| 08 16 143 72
o A4 |Hoima 10.7 6 24 100 200 79.6 40 15 30 39 20 110] 55| 1.1 2.2 54 27
Al Bombo 10.9 [ 24 40 100 200 110.1 55 1.1 22 41 21 140| 7| 09 1.7 42 21
A3 Kira 7.4 6 21 40 100 200 51.9 2.6 23 46 14 7 70 35| 17 3.4 14 7
Total 115.2 312 156 371 185
S o |A1+A}Jinja-Bombo-Gayaza 41.6 6 25 40 100 200 1921 9.6 0.6 12 135
o | g|a1+B|Jinja—Entebbe 36 6 23] 40| 100] 200] 1604| g0 [NENOWM 15 101
‘% Total 77.6 6 24 40 100 200] 3525| 176 236
§ [ [A#Aluna-Bombo-gavaza | 416] 6| 25| 40| 100 200 250] 125 - 10 143
<] g A1+B]Jinja—Entebbe 36 6 23 40 100 200 230 115 1.0 114
E NIA3 Kira 7.4 6 21 40 100] 200 70 3.5 1.7 3.4 14
o Total 85 6 23 40 100 200 236 550] 275 14 257
- A1+B|Jinja-Entebe 36 6 23| 40| 100] 200] 160.4] 80 [MOM 15 101 264
2 elAt Jinja-Bombo 32.8 6 25 40 100 2001 1101 55 1.1 22 122
g K|A2 Gayaza 8.8 6 24 40 100 200 82 4.1 15 2.9 25
Sc Total 68.8 6 24/ 40 100 200] 270.5] 135 122 101
o g A1+B|Jinja-Entebe 36 6 23] 40| 100] _ 200 230|115 [DBOBN 1.0 14
k= oAl Jinja—Bombo 328 6 25 40 100 200 140| 7.0 0.9 1.7 126
g § A2 Gayaza 8.8 6 24 40 100 200 110] 55 1.1 2.2 27
g A3 Kira 7.4 [ 21 40 100 200 70 3.5 1.7 3.4 14
Total 85 550] 275 167 114
162 197

Source: BRT Draft Final Report

The points of the operation plan are as follows:

o What type of vehicle to be used?
o How many vehicles required for the operation of each route?
o How frequently the buses operate (vehicle head)?
o How many bus routes are in operation?
(1) Type of Vehicles

In order to minimize the initial investment cost, buses with 12 m length are supposed to operate
for the pilot route. But due to rapid increase of passenger demand which the BRT Pre-Feasibility
Study estimated, bus operation frequency will become 30 seconds on Jinja Route and 42 seconds
on Entebbe Route in 2018. The frequency will become higher in 2023. This frequency will
exceed the capacity of the operation of 12 m length buses as shown in the previous section.
Therefore, articulated buses with 18 m length will be necessary soon after the operation of the
pilot route has commenced, as shown in Table A11.1.4.

(2) Route, Frequency and Number of Vehicles Required for Each Route

The column on basic data in Table A11.1.4 shows the information of each bus route including the
necessary number of buses. The total number of BRT buses in the column of basic data is the
sum of each bus route. Space available in the city center is insufficient for the increasing number
of buses coming into the center. This will bring the same situation as that of the existing traffic
congestion in the center.

®  Original Operation Plan

The pilot route in the BRT Pre-FS plan consists of Jinja Route, Bombo Route and Gayaza Route,
and Entebbe Route in the next stage. Comparing the required numbers of Jinja, Bombo and
Gayaza Routes, the demand of Jinja Route is much higher than the other two (Bombo and
Gayaza Routes). Therefore it will be better to pass from Jinja Route to Entebbe Route because
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demand in Entebbe Route is in equilibrium with Jinja Route. Based on the results of analysis on
the bus operation plan of each route, the required number of articulated buses will become more
than 200 in 2018. Also, the required number of articulated buses will become more than 250 in
2023.

o Proposed Alternative Operation

Observing passenger demand in the network of BRT in 2018, the highest passenger demand is
estimated to be at the Jinja and Entebbe routes. Therefore, the route from Jinja to Entebbe will
provide consistent service level for both routes. Moreover, the route from Jinja to Bombo will be
evaluated by passenger demand on both routes. Gayaza Route will be evaluated further. From the
results of trial calculation of the bus operation plan, the required number of buses is about 120 of
12 m length and 100 articulated. In 2023, the required number of 12 m length buses and
articulated buses is about 170 and 110, respectively. The capacity will almost be the same as 200
articulated buses, and the total cost will be cheaper than the BRT Pre-FS plan.

The trial calculation and its results are one of the proposals for the feasibility study and detailed
design of BRT. What is pointed out here is that even if BRT is introduced, traffic concentration to
the city center is still a crucial issue in GKMA.
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All?2 BREAKDOWN OF FINANCIAL ANALYSIS

(1) Income

> Fare: Considering the result of the traffic survey, large bus fare per kilometer is

presumed at UShs 120 and the base fare is presumed at UShs 500. The fare to the
terminal of each large bus route is as follows.

Table A11.2.1 Bus Fare to the Terminal

Route Bus Fare to the
No. Name Terminal (UGX)
D1 Natete Route 1,000
D2 Munyonyo Route (A) 900
D3 Munyonyo Route (B) 1,300
D4 Sentema Route 900
D5 Kiwatule Route 1,400
D6 Kigowa Route 1,300

Source: JICA Study Team

Since not all the passengers go to the terminal, the average fare is the mean value of
fares along the route as shown in the next table.

Table A11.2.2 Average Bus Fare

Route Average Bus
No. Name Fare (UGX)
D1 Natete Route 740
D2 Munyonyo Route (A) 680
D3 Munyonyo Route (B) 920
D4 Sentema Route 680
D5 Kiwatule Route 930
D6 Kigowa Route 890

Source: JICA Study Team

» Operation receipts: Annual operation receipts are estimated by the average bus fare, and
leakage of 10% is deducted. The following table shows the annual operation receipts.

Table A11.2.3 Annual Operation Receipts

Route Annual Operation
No. Name R(ij:seg))ts
D1 Natete Route 1,382,600
D2 Munyonyo Route (A) 8,303,100
D3 Munyonyo Route (B) 1,465,500
D4 Sentema Route 390,700
D5 Kiwatule Route 7,288,100
D6 Kigowa Route 5,413,600

Source: JICA Study Team
(2) Expenses

Unit cost of items is acquired from BRT Pre-feasibility study “Operating Cost and Commercial
Viability” and from records of bus operating institutions of neighboring Rwanda and Burundi.

1) Variable costs

» Total travel distance: Total annual travel distance of large buses in each route is shown
in the next table.

Table A11.2.4 Annual Travel Distance by Route

Route Year Annual Travel
No. Name Distance (‘000 km)
D1 Natete Route 2018 923
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D2 Munyonyo Route (A) 2018 5,291
D3 Munyonyo Route (B) 2018 1,080
D4 Sentema Route 2023 249
D5 Kiwatule Route 2023 5,397
D6 Kigowa Route 2023 3,904

Source: JICA Study Team

» Fuel: As the result of calculation of the average fuel consumption per travel of 0.35 I/km
and by fuel cost of 1 USD/I, annual fuel cost is shown in the next table.

Table A11.2.5 Annual Fuel Cost

Route Annual Fuel Cost

No. Name (USD)

D1 Natete Route 323,100
D2 Munyonyo Route (A) 1,852,000
D3 Munyonyo Route (B) 378,100
D4 Sentema Route 87,200
D5 Kiwatule Route 1,889,100
D6 Kigowa Route 1,379,100

Source: JICA Study Team
» Tire: Tire cost is calculated by the tyre cost of 0.04 USD/km as the following table.

Table A11.2.6 Annual Tire Cost

Route Annual Tire Cost

No. Name (USD)

D1 Natete Route 36,900
D2 Munyonyo Route (A) 211,700
D3 Munyonyo Route (B) 43,200
D4 Sentema Route 97,000
D5 Kiwatule Route 215,900
D6 Kigowa Route 157,600

Source: JICA Study Team

» Spare parts cost: Spare parts consumption cost is acquired by the unit cost of 0.125
uUSD/km.

Table A11.2.7 Annual Spare Parts Cost

Route Annual Spare
No. Name Parts Cost (USD)
D1 Natete Route 115,400
D2 Munyonyo Route (A) 661,400
D3 Munyonyo Route (B) 135,000
D4 Sentema Route 31,100
D5 Kiwatule Route 674,700
D6 Kigowa Route 492,500

Source: JICA Study Team

» License and insurance cost: 2,400 USD per year per vehicle including KCC trading
license, TLB PSV license and comprehensive insurance.

Table A11.2.8 Annual License and Insurance Cost

Route Annual License
No. Name and Insurance
Cost (USD)
D1 Natete Route 31,200
D2 Munyonyo Route (A) 175,200
D3 Munyonyo Route (B) 33,600
D4 Sentema Route 96,000
D5 Kiwatule Route 165,600
D6 Kigowa Route 122,400

Source: JICA Study Team
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> Total variable costs:

TableA11.2.9 Total Variable Cost

Route Year Total Variable Cost

No. Name (USD)

D1 Natete Route 2018 506,700
D2 Munyonyo Route (A) 2018 2,900,300
D3 Munyonyo Route (B) 2018 589,900
D4 Sentema Route 2023 137,800
D5 Kiwatule Route 2023 2,945,300
D6 Kigowa Route 2023 2,151,600

Source: JICA Study Team
2) Fixed Costs

» Number of staff
- Driver: The operation time of buses is set to be 16 hours from 6:00 to 22:00, and the

necessary number of drivers is calculated in consideration of two shifts and change
for rests.

- Service staff: Equivalent to the number of drivers.
- Maintenance staff: necessary number is set to be 0.3 persons per vehicle.
- Office staff: Necessary number is set to be 0.6 persons per vehicle including manager.

The total number of staff is shown in the below table.

TableA11.2.10 Number of Staff

Route . Service Maintenance Office
No. Name Driver staff staff staff Total
D1 Natete Route 37 37 4 9 87
D2 Munyonyo Route (A) 214 214 22 45 495
D3 Munyonyo Route (B) 37 37 4 9 87
D4 Sentema Route 10 10 1 3 24
D5 Kiwatule Route 178 178 21 42 419
D6 Kigowa Route 132 132 15 32 311

Source: JICA Study Team

> Wage: Monthly salary of bus operating company staff is set as shown in the following
table.

Table A11.2.11 Monthly Salary of Staff

Driver UShs 500,000
Service Staff UShs 250,000
Maintenance Staff UShs 400,000
Office Staff UShs 350,000

Manager UShs 750,000
Source: JICA Study Team

Based on the table above, the total annual wage is estimated as shown in the following

table.
Table A11.2.12 Annual Staff Cost
Route Annual Staff Cost
No. Name Thousand UShs UsD
D1 Natete Route 394,800 173,700
D2 Munyonyo Route (A) 2,225,400 979,100
D3 Munyonyo Route (B) 394,800 173,700
D4 Sentema Route 112,200 49,400
D5 Kiwatule Route 1,884,000 828,900
D6 Kigowa Route 1,399,200 615,600

Source: JICA Study Team

Al1-8



Final Report
The Study on Greater Kampala Road Network and Transport Improvement
in the Republic of Uganda November 2010

> Rent for bus depot and office: Necessary area for bus depot is set at 105 m? per bus. The
necessary area for office is set to be 10 m? per office staff. The annual rent for bus depot
and office is shown in the following table.

Table A11.2.13 Annual Rent for Bus Depot and Office

Route Bus Depot Office

No. Name Area () Rent USD Area () Rent USD

D1 Natete Route 1,365 1,800 90 21,600
D2 Munyonyo Route (A) 7,665 10,100 450 108,000
D3 Munyonyo Route (B) 1,470 1,900 90 21,600
D4 Sentema Route 420 600 30 7,200
D5 Kiwatule Route 7,245 9,600 420 100,800
D6 Kigowa Route 5,355 7,100 320 76,800

Source: JICA Study Team
» Layout plan for bus depot

Each bus association will prepare bus depots for bus parking out of the road, bus maintenance
and inspection for safe daily operation. The size of each bus depot shall be determined by the
total number of bus fleet.

Table A11.2.14 shows the number of bus fleet required and the typical size of bus depot for each
bus route consisting of 1,600 m? area (type 1) for 10 buses, 2,600 m? area (type 2) for 20 buses,
8,000 m? (type 3) for 60 buses and 10,000 m area (type 4) for 80 buses. Figure A.11.2.1 shows
the typical layout plan for each of the four types of bus depots.

Table A11.2.14 Typical Size of Bus Depots

Route Name Necessary Fleet at | Typical number of | Depot Area
Openning Operation | garaged vehicles (m2)
Natete Route 13 20 (type 2) 2,600
Munyonyo Route A 73 80 (type 4) 10,000
Munyonyo Route B 14 20 (type 2) 2,600
Sentema Route 4 10 (type 1) 1,600
Kiwatre Route 69 80 (type 4) 10,000
Kigowa Route 51 60 (type 3) 8,000

Figure A11.2.1 Typical Layout Plan of Bus Depot

3) Administrative Cost

Through the analysis of bus institutions of neighboring countries, administrative cost is
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considered to be equivalent to the total cost of fixed cost.

4) Refund

» Refund of bus body:

Import Tax: Common external tariff, EAC, 2007.
Import Duty — 25%
COMESA Duty — 6%

VAT - 18%
Lending interest rate: Commercial bank rates for January 2010: 21.90%, Bank of
Uganda
TableAl11.2.14 Refund of Large Bus
Item Price
Vehicle body USD 66,000 | 55 seats diesel bus, 2009 Model
Transport USD 1,700 | Mombasa — Kampala
Import Tax USD 32,340 | 49%
Vehicle cost total 100,040
Lending interest rate 22% | Commercial bank rates for January
2010: 21.90%
Operation life 8 years
Annual refind 27,641

Source: JICA Study Team
Total refund for each bus route is as follows:
Table A11.2.15 Annual Refund of Bus Body

Route Annual refund

No. Name (USD)

D1 Natete Route 359,300
D2 Munyonyo Route (A) 2,017,800
D3 Munyonyo Route (B) 387,000
D4 Sentema Route 110,600
D5 Kiwatule Route 1,907,200
D6 Kigowa Route 1,409,700

Source: JICA Study Team
(3) Tax: 30%, Income Tax Guide — Uganda, Based on the Income Tax Act, July 1, 1997.

Interest paid on money borrowed and utilized wholly, and exclusively for the purpose of
business is excluded as allowable expenses.
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ANNEX 12 CONDITIONS OF EXISTING TRAFFIC SIGNALS

Al12.1 LOCATION AND OUTLINE OF SUBLECTED TRAFFIC SIGNALS

The location of subjected traffic signals is as follows. These traffic signals were installed by the
grant aid of EOJ.

Figure A12.1.1 Location Map of Traffic Signals by Japanese Grant Aid Projects

Table A12.1.1  Outline of Existing Conditions of Traffic Signals

No. Jct. Name Year Operation Lamp |Power Voltage UPS
1 | Wandegeya 1998 Operating Bulb AC240V No
2 | Port Bell 1998 Operating Bulb AC240V No
3 | Natete 1998 Resumed Bulb AC240V No
4 | Bakuli 2002 Operating LED AC100V No
5 | Kibuli 2002 |Nonoperating LED AC100V No
6 | Clock Tower 2005 Operating LED AC100V Yes
7 | Shoprite 2005 Operating LED AC100V Yes
8 |[Jinja 2005 Operating LED AC100V Yes
9 | Kampala/Entebbe | 2005 Operating LED AC100V Yes
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TYPE A TYPE B TYPE C TYPE D
DISTRIBUTION BOARD DISTRIBUTION BOARD DISTRIBUTION BOARD DISTRIBUTION BOARD
High or Low Voltege cut
AC240V | Acaaov | Ac2aov AC240V
Transfromer Transfromer
change voltage AC240V to 100V change voltage AC240V to 100V
High Voltege cut
AC100V AC100V
AVR
Automatic VVoltege Regulator
change voltage AC240V to 100V
Acioov |
AEG
Automatic Engine Generator
acioov |
UPS
Uninterruptible Power System
acioov |
|TRAFFIC SIGNAL CONTROLLER | |TRAFFIC SIGNAL CONTROLLER | |TRAFFIC SIGNAL CONTROLLER | |TRAFFIC SIGNAL CONTROLLER
| Aczov  acioov | acoov | acioov |
TRAFFIC SIGNAL LIGHT TRAFFIC SIGNAL LIGHT TRAFFIC SIGNAL LIGHT TRAFFIC SIGNAL LIGHT
(Bulb) (LED-projector type) (LED) (LED)
1998:Wandegeya 2002: Bakuli 2002:Kibuli 2005:ClockTower
1998:PortBell 2005:Shoprite
1998:Natete 2005:Jinja
2005:Kampala/Entebbe

Figure A12.1.2 Type of System Component
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Al12.2 EXISTING CONDITION OF TRAFFIC SIGNALS

(1) Wandegeya Jct.

Wandegeya JCT
Multi-plan Operation Time Table

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 g 18 19 20 21 2 23 24 | Cycle
P1 2 10 6 4 20 4 3 13 8 4 4 15 4 3 120
P2 2 10 6 4 25 4 3 20 8 4 4 18 4 3 140
P3 15 10 6 4 15 4 3 10 8 4 4 10 4 3 100

Phase Data

15 16 g 18 19 20 21 2 23 24

\ehicle or Pedestrian Green-light
Vehicle Yellow-light

Vehicle or Pedestrian Red-light

Vehicle Arrow-light
|__[Il_]Pedestrian Green-light winking

Pattern Changing Time Table

No. | Hour [MinutefPattern *Phasing data was derived from docment prepared by KCC.
1 7 0 P2 *Controller made in Uganda is using.
2 9 0 Pl
3 17 0 P2
4 21 0 P1
5
6
7 ®
8
9 ® —
10

® At least one signs| bulb is not functioned.

Figure A12.2.1 Survey Results of Wandegeya Jct.
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(2) PortBell Jct.

PortBell JCT
Multi-plan Operation Time Table
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 | Cycle
P1 40 5 4 4 25 5 3 25 5 3 4 3 126
P2 35 5 4 4 15 5 3 15 5 3 4 3 101
P3 49 5 4 4 8 5 3 8 5 3 4 3 101
Phase Data

13 14 15 16 17 18 19 20 21 22 23 24

_—> A . . "
i ¢ —> E \ehicle or Pedestrian Green-light
DA > AR | v v | AR Vehicle Yellow-light
Vehicle or Pedestrian Red-light

Vehicle Arrow-light
||l |Pedestrian Green-light winking

Pattern Changing Time Table

No. | Hour [Minute|Pattern
1 6 0 P1
2 7 30 P2
3 9 30 P1
4 16 30 P2
5 18 30 P1
6 21 0 P3
7
8
9
10

® Signal for pedestrian was disappeared due to the accident.

® At least one signs| bulb is not functioned.

Figure A12.2.2 Survey Results of Port Bell Jct.
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(3) Natete Jct.

Natete JCT
Multi-plan Operation Time Table
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 | Cycle
P1 15 5 4 4 8 4 3 29 5 4 8 4 3 100
P2 25 5 4 4 1 4 3 42 5 8 4 8 4 3 130
P3 10 5 4 4 4 3 11 5 4 4 8 4 3 75

15 16 17 18 19 20 21 2 23 24

ehicle or Pedestrian Green-light

J
I%
I

AR AR Vehicle Yellow-light
< W > v \ehicle or Pedestrian Red-light
Vehicle Arrow-light

|__lll_]Pedestrian Green-light winking

Pattern Changing Time Table
No. | Hour [Minute|Pattern

1 6 0 P1

7 30 P2

9 30 P1

16 30 P2

18 30 P1

0 P3 ® ®

©o|o|~]|o|a|s]|w|n
N
=

.
S

® At least one signs!bulb is not functioned.

Figure A12.2.3 Survey Results of Natete Jct.
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(4) Bakuli Jct.

Bakuli JCT
Multi-plan Operation Time Table

1 2 3 4 5 6 7 8 9 10 [ 11 [ 12 [ 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 [ 23 [ 24 [Cycle
P1 ]| 30 9 3 4 25 3 3 26 7 3 3 20 3 3 142
P2 | 28 9 3 4 20 3 3 28 7 3 3 15 3 3 132
P3 | 32 9 3 4 12 3 3 32 7 3 3 10 3 3 127
Phase Data

15 16 17 18 | 19 20 ] 21 2 | 23] 24

Vehicle or Pedestrian Green-light
Vehicle Yellow-light
Vehicle or Pedestrian Red-light
Vehicle Arrow-light
.Tﬂ. Pedestrian Green-light winking

Pattern Changing Time Table

No. Hour | Minute | Pattern
1 *Controller was not operated.

2

3

4

5

6

7

8

9

10

Figure A12.2.4 Survey Results of Wandegeya Jct.
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(5)  Kibuli Jct.

Kibuli JCT
Multi-plan Operation Time Table
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 | Cycle

PO 18 4 4 2 28 4 4 2 1 4 4 2 87
P1 11 4 4 2 28 4 4 2 11 4 4 2 80
P2 18 4 4 2 29 4 4 2 15 4 4 2 92
P3 29 4 4 2 49 4 4 2 12 4 4 2 120
P4 0
P5 0
P6 0
P7 0
P8 0
P9 0
P10 0

Phase Data

13 14 15 16 17 18 19 20 21 22 23 24

\ehicle or Pedestrian Green-light
Vehicle Yellow-light

\ehicle or Pedestrian Red-light
Vehicle Arrow-light

-m. Pedestrian Green-light winking

Pattern Changing Time Table
Weekday
No. | Hour [Minute|Pattern
1 0 0 P1

2 7 0 P3
3 9 0 P2
4 17 0 P3
5 19 30 P1
6

7

8

9
10

Saturday
No. Hour |Minute|Pattern

1 0 0 P1
2 8 0 P2
3 19 0 P1
4

5

6

7

8

9

10

Sunday, Holida

No. | Hour [Minute|Pattern
1 0 0 P1
8 | 0 | P2 B

19 0 P1

©|o|~lo|a|s]w

® Signal for pedestrian was disappeared due to the accident.

Figure A12.25 Survey Results of Kibuli Jct.
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(6) Clock Tower Jct.

ClockTower JCT

Multi-plan Operation Time Tabl
1 2 3 4 5 [ 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 | Cycle
PO 22 4 4 2 10 4 4 2 18 4 4 2 80
P1 25 3 3 5 56 3 3 5 66 3 3 5 180
P2 20 3 3 5 52 3 3 5 75 3 3 5 180
P3 25 3 3 5 72 3 3 5 50 3 3 5 180
P4 25 3 3 5 70 3 3 5 45 3 3 5 173
P5 25 3 3 5 50 3 3 5 50 3 3 5 158
P6 20 3 3 5 45 3 3 5 35 3 3 5 133
P7 25 3 3 5 5 3 3 5 47 3 3 5 180
P8 25 3 3 5 80 3 3 5 42 3 3 5 180
P9 20 3 3 5 75 3 3 5 45 3 3 5 173
P10 15 3 3 2 15 3 3 2 15 3 3 2 69

Phase Data

13 14 15 16 17 18 19 20 21 22 23 24

Vehicle or Pedestrian Green-light
Vehicle Yellow-light

Vehicle or Pedestrian Red-light
Vehicle Arrow-light
|__lIL_|Pedestrian Green-light winking

<> <> Ve-->

Pattern Changing Time Table

Weekday
No. | Hour |Minute[Pattern f
1 16 0 P7
2 8 0 P2
3 9 0 P3
4 11 0 P4
5 14 0 P5
6 15 0 P6
7 16 0 P7
8 17 0 P8
9 19 0 P9 H
10 21 0 P10

Saturday

No. Hour [Minute|Pattern
1 6 0 P1
2 9 0 P3
3 12 0 P5
4 15 0 P8
5 18 0 p7
6 21 0 P1
7
8
9
10

Sunday, Holida

No. Hour [Minute|Pattern
1 6 0 P1
2 12 0 P6
3 17 0 P5
4 5 0 P4
5
6
7
8
9 ® Signal for pedestrian was disappeared due to the accident.
10

Figure A12.2.6 Survey Results of Clock Tower Jct.
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(7) Shoprite Jct.

Shoprite JCT

Multi-plan Operation Time Table
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 | Cycle

PO 22 4 4 2 10 4 4 2 18 4 4 2 80
P1 25 3 3 5 56 3 3 5 66 3 3 5 180
P2 20 3 3 5 52 3 3 5 75 3 3 5 180
P3 25 3 3 5 72 3 3 5 50 3 3 5 180
P4 25 3 3 5 70 3 3 5 45 3 3 5 173
P5 25 3 3 5 50 3 3 5 50 3 3 5 158
P6 20 3 3 5 45 3 3 5 35 3 3 5 133
P7 25 3 3 5 75 3 3 5 47 3 3 5 180
P8 25 3 3 5 80 3 3 5 42 3 3 5 180
P9 20 3 3 5 75 3 3 5 45 3 3 5 173
P10 15 3 3 2 15 3 3 2 15 3 3 2 69

Phase Data

f\\‘ —1\ 3 /:\ T \ehicle or Pedestrian Green-light
1/ N AR " AR \E, K AR Vehicle Yellowlight .
€-=-> \Vehicle or Pedestrian Red-light
ehicle Arrow-light
|l |Pedestrian Green-light winking
Pattern Changing Time Table §
Weekday
No. | Hour |Minute| Pattern
1 6 0 P2 F
2 8 0 P2
3 9 0 P3 ®
4 11 0 P4 H
5 14 0 P5
6 15 0 P6
7 16 0 P7
8 | 17 [ o [P ®
9 19 0 P9
10 21 0 P10
Saturda)
No. Hour |Minute| Pattern
1 6 0 P1
2 9 0 P3
3 12 0 P5
4 15 0 P8
5 18 0 pP7
6 21 0 P1
: .
8
9
10
Sunday, Holida
No. Hour |Minute| Pattern
1 6 0 P1
2 12 0 P6
3 17 0 P5
4 5 0 P4
5
6
7
8 ® Signal for pedestrian was disappeared due to the accident.
9
10 ® At least one signsl bulb is not functioned.

Figure A12.2.7 Survey Results of Shoprite Jct.
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(8) JinjaJct.

injaJCT
Multi-plan Operation Time Table
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 | Cycle

PO 20 3 3 2 2 6 2 2 16 7 3 2 2 6 2 2 80
P1 60 6 4 3 2 37 3 4 30 6 4 3 2 45 3 4 216
P2 63 6 4 3 2 42 3 4 35 6 4 3 2 50 3 4 234
P3 37 6 4 3 2 30 3 4 20 6 4 3 2 30 3 4 161
P4 74 6 4 3 2 50 3 4 38 6 4 3 2 43 3 4 249
P5 53 6 4 3 2 37 3 4 28 6 4 3 2 42 3 4 204
P6 51 6 4 4 2 34 4 4 33 6 4 4 2 73 4 4 239
P7 47 3 2 3 2 27 3 2 27 3 2 3 2 30 3 2 161
P8 56 6 4 4 2 38 4 4 33 6 4 4 2 56 4 4 231
P9 35 2 2 3 2 25 3 2 23 2 2 3 2 25 3 2 136
P10 67 6 4 4 2 45 4 4 31 6 4 4 2 51 4 4 242

Phase Data

g 18 19 20 21 22 23 24

< A > S '?\ A \ehicle or Pedestrian Green-light
<—_‘\17_ AR j AR i 4 : AR AR Vehicle Yellow-light
R A A > v v Vehicle or Pedestrian Red-light

Vehicle Arrow-light
|__[I__|Pedestrian Green-light winking

Pattern Changing Time Table

Weekday
No. | Hour [Minute|Pattern

ST —3

0
7 0 P4
10 0 P1
0 P2
16 10 P8

17 12 P6
18 26 P2 Q
20 0 P5

10 2 0 P9

1
2
3
4
5 13
6
7
8
9

Saturday

No. | Hour |Minute|Pattern
1 5 0 P9
2 6 0 P7
3 7 0 P5
4 9 0 P1
5 14 0 P2
6 18 0 P1
7 20 0 P7
8 22 0 P9
9

10

Sunday, Holida
No. | Hour [Minute|Pattern

1 5 0 9

2 10 0

3 15 0

4 18 0

5 20 0

6

7

8

9

©o|~|o|w

Figure A12.2.8 Survey Results of Jinja Jct.
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(9) Kampala/Entebbe Jct.

Kampala/Entebbe JCT

Multi-plan Operation Time Tabl
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 | Cycle
PO 15 4 2 5 4 2 20 4 2 16 4 2 80
P1 30 5 2 40 5 2 35 5 2 15 10 2 153
P2 45 5 2 30 5 2 35 5 2 1 6 2 150
P3 40 5 2 25 5 2 40 5 2 10 6 2 144
P4 50 5 2 30 5 2 35 5 2 10 10 2 158
P5 0
P6 0
P7 0
P8 0
P9 0
P10 0

Phase Data

13 14 15 16 by 18 19 20 21 2 23 24

Vehicle or Pedestrian Green-light

Vehicle Yellow-light
Vehicle or Pedestrian Red-light
Vehicle Arrow-light

|__1ll__|Pedestrian Green-light winking

Pattern Changing Time Table
Weekday
No. | Hour [Minute[Pattern

1 5 0 P1 ——
2 7 0o [ p3 /
3 9 0 P4

4 17 0 P2

5 19 30 Pl

6

7

8

9

10

Saturday

No. | Hour [Minute|Pattern
1 9 0 P2

2 8 0 P2
3 19 0 P1
4

5

6

7

8

9

10

Sunday, Holida
No. | Hour |Minute|Pattern

T [ 14 [ o [P
8 | 0 | 2 <:I

19 0 P1 / ~__

o|o|~]|o|o|s]w|r

Figure A12.2.9 Survey Results of Kampala/Entebbe Jct.
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ANNEX 13 PARTICIPANTS AND SCHEDULE OF THE STUDY TOUR

IN JAPA

Participants

N ON TRAFFIC SAFETY

1 | Mr.Rwego Francis Xavier

Assistant Inspector General of Police, Director, Interpol & Peace
Support Operations

2 | Mr.Mugabi Micheal

Commander Integrated Highway Police

3 | Mr.Mugisha Bazil

Commissioner Traffic & Road Safety

Schedule

No Date Contents Lecturer Venue

1 23-Oct—10] Sat Entebbe—Dubai —

2 | 24-Oct-10 | Sun Dubai-Narita —
AM JICA Briefing JICA

3 | 25-Oct-10 [Mon
14:00 | ~ [ 15:00 |Program Orientation JICA

Outline of Traffic Safety Measures in Japan Mr. Sato, Former | Traffic Safet

9:30 ~ | 12:30 [(Objectives, Organization, Institution, Finance, Counsellor, Metropolitan Japan lratic salely

etc.) Police Department Education Association

4 | 26-Oct-10 | Tue
13:30 | ~ [ 15:30

Mr. Akiyama, Former
Officer, Metropolitan Police
Department

1) Practical Situation of Traffic Management in
Japan

Japan Traffic Safety
Education Association

15:30 | ~ [ 17:30

Mr. Hoshi, President,
Institute of Traffic Safety
Education

2) Practical Situation of Traffic Safety Education in
Japan

Japan Traffic Safety
Education Association

9:30 | ~ | 12:30

Manager, Ogu Driving

) I S ~at, P ': AT 3
Drivers Education and Lisencing System School

Ogu Driving School

5 | 27-Oct-10 |Wed

Mr. Akiyama, Former Japan Traffic Safety

14:00 | ~ | 17:00 [Site Survey for Practice of Traffic Management Officer, Metropolitan Police . S
Education Association
Department
10:00| ~ | 12:00 Outline of Metropolitan Expressway, Visit to Metropolitan Expressway Metropolitan Expressway
: : Traffic Management Center, Exchange of Opinions Co., Ltd. Co., Ltd.

6 | 28-Oct-10 | Thu

14:00 | ~ | 16:00

Mr. Nishi, Director, Japan
Traffic Safety Education
Association

Pracitical Situation of Traffic Safety Activities for
Citizens, Exchange of Opinions

Japan Traffic Safety
Education Association

10:00 | ~ | 13:00

Site Survey for Traffic Management and Monitoring| Mr. Akiyama, Sato, Nishi |Institute of Traffic Operation

7 | 29-Oct-10 | Fri Facilities and Hoshi LLP.
PM ~ Evaluation Meeting JICA
8 | 30-Oct-10 | Sat Narita—Dubai —

9 | 31-Oct-10 | Sun

Dubai-Entebbe —
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