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1.
FOREWORD 

Over recent years, transport in Cape Town has been characterised by a growing dependence on roads and cars. It has become apparent that car dependency must be curbed, in order to tackle congestion and reduce environmental problems. Public transport priority (Bus and Taxi) and restriction of road space for private cars are of fundamental importance in a successful strategy.

Recent action of PAWC and City of Cape Town who initiated Restructuring process of public transport via Corridors in Cape Town is actually the cheapest way for re-allocation of road space in favour of public transport and to protect those vehicles from the potential hazards of general traffic. This is a precondition for public transport efficiency and appeal in the face of competition from the private car using the existing quite considerable potential for improving journey speed, save energy, operator productivity and therefore effectiveness of public money invested

The latest European project for prioritisation of public transport  (CAPTURE) in 11 cities (Transport RTD Program: Projects results: 31.10.2001) has published detailed findings on the performance and different measures. Major elements of these packages included dedicated bus lanes, public transport prioritisation, improvements on intersections and interchanges, area access restrictions and controls on central area parking.

The project found that physical measures do not in themselves have a major short –term impact on modal split, unless they are on a large scale. Nevertheless the project identified positive effects on the performance of public transport (such as lower journey times and better time keeping) This means that the smaller schemes may encourage a change in behaviour when people periodically re-assess their travel decisions either due to changing circumstances (such as a job or house) or due to other policy changes.

In Cape Town we still have not conducted a study, which evaluate the annual cost of traffic jams-delays for public transport passengers and operators. In Europe the average costs are 18% of total service production costs. Analysis of the data compiled by UITP in a 100 world cities shows that there is a direct link between the ratio of public transport average speed/automobile average speed and public transport’s journey share.

2.
INTRODUCTION

The purpose of this report is to analyse the potential for  “congestion free public transport network“ on a particular corridor in Cape Town, analyse the cost of delays and investigate possibilities for savings of energy.

To get practical results one part of Klipfontein Road  (8.5 km) has been chosen for investigation because of the high number of public transport vehicles, high number of passenger trips and importance of the routes for the Metro area. This corridor connects residential areas with a high density of population and low income, with one of the central interchanges in the town (Guguletu northern part with Mowbray). The Klipfontein corridor has a dedicated lane for PT but all traffic uses this capacity due to lack of enforcement.  

3.
METHODOLOGY

The methodology utilized in this report to calculate particular results is divided into four sections:

3.1 
Constants

3.2 
Travel Delays

3.3 
Surplus vehicle delays

3.4 
Delay on signalised intersections
3.1 
Constants

The cost estimate calculations utilize the constant values shown in 

Table 1

Constant
Value

Number of vehicles
Table 2

Number of trips
Table 2

Working days
250 days per year

Vehicle operating costs bus
R 336 000 per annum    or R 5.64/km

Vehicle kilometres /ann.
Bus 60 000 km/ annum   

Vehicle speed
Table 3

Fuel prices
R 3.5 for Diesel

*Annexure F, Unit Costs 2001 Guideline for conducting the economic evaluation of urban transport projects-third edition (May 2002)

Table 2 shows the total number of buses, offered capacity, total number of passenger trips and utilisation in AM peak hour.

Table
2

Klipfontein Road (Milner-NY1)

22 signalised intersection L=8.5 km

Time
Buses
Pass trips
Ave.

Pass.tr/bus
Taxis
Capacity
Pass trips
Usability %
PT vehicles
Sec/

vehicles

Westbound










6-7
51
2975
58
128
1920
1275
66
161
22

7-8
46
2367
51
194
2910
2404
83
219
16

8-9
23
854
37
178
2670
1939
73
227
15

Total
120
6196
51*
500
7500
5618
75*
606
18*

East bound










6-7
23
515
22
54
810
78
10
76
47

7-8
23
491
21
127
1905
315
17
149
24

8-9
11
142
12
128
1920
300
16
142
25

Total
57
1148
20*
309
4635
693
15*
367
32*

*Average value

 Values in the table 2 have been obtained and calculated from CPTR survey 2000-2001. 
The trips are mainly home –work.

Interval (headway) of public transport vehicles on Klipfontein road is very high and average is 18 sec. 

Table 3 shows average speed for buses and taxis: 20 km/h in peak direction and 27 km/h in non-peak direction on Klipfontein road. 

Table 3

Klipfontein Road                                                     


Bus speed Km/h
Difference Km/h
%
Journey time min
Diff min
%

AM-peak





Peak direc.
20

26


Non peak
26
7
26
19
7           26







INT.peak
27

20








PM peak





Peak direc.     
22

23


Non peak
28
6                   21
18
5           21

The value in Table 3 has come from direct observations.

Average journey time for a bus on Klipfontein road is 26 min in peak direction and in the non-peak direction it is 19 min. 

 3.2 
Travel Delays

“(Journey) time is (public) money”

Most of the basic performance measures in this report are developed as part of calculating travel delay- the amount of extra time spent travelling due to congestion in the peak hour. Travel delay has been calculated from PT vehicle traffic per direction, number of passenger and PT vehicle trips and traffic speed factor.

The calculation is based on the following steps:

· Calculate daily and annual kilometres travelled

· Reduce the travel kilometres to only on the peak period 

· Each road has been considered with traffic in peak direction and non peak direction 

· Delays calculated per each road based on amount of trips, vehicles and     consumption of characteristically public transport vehicle (bus and taxi)

More detailed analysis can divide each road into segments with its own characteristics.

Isolate Peak – Period Travel

The times of the day outside of peak-period are typically uncongested and are not included in the analysis.

The report only examines the peak-periods, estimated as: 6.00-8.30 a.m. and 16.00-18.30 p.m.

These times are estimated to include 70 % of daily PT vehicle travel.

The basic assumption (very conservative) in the report is that a public vehicle in a strictly dedicated lane can achieve in peak hour and in the peak direction, the same speed as in the off peak on the not dedicated lane (uncongested regime).

In the existing situation the difference between speeds (peak and off peak) is 7 km/h. 

Rather than use theoretical travel time as the basis (schedules or algorithm) using of the figures corresponding to times actually measured has been favoured.

Main formula for delays:

Estimated travel delay (hours)= {Distance/Average speed (peak direction)}  -- {Distance/Average speed (non peak direction)}

The average difference between journey times for buses is 7 min. The smaller difference between speeds and journey time (peak and non-peak direction) on Klipfontein road has been caused by better conditions (one part of dedicated lane exists).

Delays and savings for corridor have been calculated for peak periods and peak directions only.

Saving on the Buses

Number of the buses in peak period 102

Saving minutes 1320 (22 hours)

Fuel consumption per hour /veh 0.270*180 (KW)= 48.6 lit

Fuel consumption per day, two peaks 2138 lit

Per ann  (250 days) 534.600 lit.

This result is for engine on the “full gas” and don’t show real operational consumption. To make calculation more realistic only 20% of calculated consumption will be taken for further consideration.

*Consumption for Diesel Bus engine has been calculated on the base of technical standards, 271 gr./kW.

Power of typical Bus engine was assumed as 147 kW

Technical characteristics of the engine for Bus have been taken as one average bus from Golden Arrow.

3.3 
Surplus vehicle delays 

At the same average headway, a lower journey speed will force an operator to put more vehicles into service. This increases his operational budget, which is dependent on the costs of kilometres travelled by vehicle and labour costs. This two positions apply as a major share of the operating budget. Public transport operations, on a typical urban arterial, are subject to several types of delays that reduces the bus-operating speed. 

Uncongested moving or free flow operating time

On these two corridors non-congestion occurs during inter peak, off peak and in non-peak direction in peak hour.  This component can only be reduced if speed limits are raised.

Delay (operational costs) during general congestion

These components can be reduced if a public transport vehicle is given preferential treatment through creation of a reserved lane. One very important part of congestion delays could be savings on the number of vehicles. For the same level of service (interval and capacity) we need a smaller number of buses on a dedicated lane because of higher speed and shorter journey time than on a lane without prioritisation of public transport vehicles.   

Quantification of the delay:

For this calculation model, which takes in account all relevant details to define number of buses accordingly to existing volume, has been developed but not presented in this report.

· In view of the desired peak time headway the operator must have 110 Buses   and 166  Taxi vehicles.

· Without delays the operator will only have to deploy 90 Buses.

· The surplus for Klipfontein road is 20 Buses.  

· Annual consumption for surplus of  the Buses  is 400.000 lit

 3.4.
 Delay on signalised intersections 

In Cape Town we have optimisation for car traffic flow but until now no prioritisation for public transport vehicles have been considered.

Klipfontein corridor has a high number of signalised intersections - 22. The average distance between two signalised intersections is 380 m.

With the high probability of 75%   {1-(0.5*0,5)} -stop on every second intersection} a public transport vehicle should be stopped almost every two minutes on its trip. The average delay time on intersection with deceleration, stop and acceleration has been estimated at 30 sec. per public transport vehicle. For 10 intersections total delay time is  (30*10/60) which means  5 minutes per vehicle per whole trip in one direction. This theoretical value has not been properly confirmed and in the absence of any official figures this value was tested with site observation.  For buses the delay was not less than 3 minutes per vehicle and for taxi vehicles not less than 2 minutes as average delay on corridors per direction.

Quantification of the delay:

For 120 Buses per peak daily consumption of fuel for delays on intersections is 583 litres. Annual consumption is 145 800 litres. 

4. 
RESULTS

The intention of this analyse was to highlight delays caused by road traffic congestion and has great implications for public transport users, operators and saving of energy. A conservative approach has applied with the result that real savings of energy will not be less than 20% of those calculated. 

Two types of public transport delays have been considered: 

· Delays, which is a result of congestion (using the same lane by other vehicles),

· Delays caused by traffic signals at intersections. 

· Surplus of the vehicle comes as result of decrease of above mentioned delays

The calculated and estimated energy spent on delays   (congestion, surplus of the vehicles and traffic lights) on the corridor for 120 Buses is 300.00 litres which is between 10-15% of all operational consumption.

Annually spending of fuel for 770 Golden Arrow buses is 17 000 000 litres (official GAB statistics).

The quantity of delays has been estimated with a degree of accuracy based on objective operational data.

The delays dependent on integrated transport, scheduling, boarding, alighting, ticketing system and drivers behaviour has not been taken into account in this report.

The practical results are:

For passengers:

· Less time spent on board (in the vehicle)

· Less waiting time on the stops (keeping the same number of vehicles on the route and make interval shorter) 

· Reliable service

· No overloading

For operator:

· Surplus of the vehicles (which could be used on another route or make smaller intervals on the same route and increase attractiveness)

· Operational costs

· Keeping scheduled time 

· Bus movement characteristics (speed, acceleration and deceleration rate) are held constant. Result is better working regime for engine, lower consumption and lower pollutant products.

· Better internal organisation 

5.
CONCLUSIONS

This report clearly shows that providing exclusive dedicated lanes on corridors for public transport gave great possibilities to improve journey time.  It is also necessary to manage traffic signals and keep clear intersections. Use of dedicated lanes in peak hour must be exclusively for bus insured by enforcement. 

The  main conclusions is: Reducing delay =saving of  energy
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