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Abbreviation
ACSA
ADN
ADP
AFC
AFCA
APTMS
ATC
BATHA
BEPP
BOC
BRT
CBD
CBO
CcCC
CCTV
CITP
CM
CNG
COGTA
CPI
CPTR
CRM
DETEA

ECE
EM
EMF
EMV
FINMOD
GBTA
GIS
GPRS
GPS
ha

HC
HHS
HOD
HR
ICE
IDP
IEM
IMC
IPTN
IRPTN
ITP
ITS
VT
JoC
JSC
km
LAN
LED
LIM
MFMA

Full Description

Airports Company South Africa

Airport Development Node

Airport Development Plan

Automated Fare Collection

Automated Fare Collection Agent
Advanced Public Transport Management System
Adaptive Traffic Control

Botshabelo Amalgamated Taxi Association
Built Environment Performance Plan

Bus Operating Company

Bus Rapid Transit

Central Business District
Community-based Organization
Centralized Control Centre

Closed-circuit Television

Comprehensive Integrated Transport Plan
Carbon Monoxide

Compressed Natural Gas

Cooperative Governance and Traditional Affairs
Consumer Price Index

Current Public Transport Record
Customer Relationship Management

Department of Environmental Tourism Economic
Affairs

Economic Commission of Europe
Executive Mayor

Environmental Management Framework
Euro-Mastercard-VISA

Financial Model

Greater Bloemfontein Taxi Association
Geographic Information System
General Packet Radio Service

Global Positioning System

Hectare

Hydrocarbons

Household Survey

Head of Department

Human Resources

Internal Combustion Engine

Integrated Development Plan

Integrated Environmental Management
Integrated Marketing and Communication
Integrated Public Transport Network
Integrated Rapid Public Transport Network
Integrated Transport Plan

Intelligent Transport System

In-Vehicle Time (IVT) (in Minutes)

Joint Organizing Committee

Joint Steering Committee

Kilometre

Local Area Network

Light Emitting Diode

Linear Induction Motor

Municipal Financial Management Act

Abbreviation
MITP
MMC
MMM
MOU
MRE
MSA
NATMAP
NDOT
NDP
NEMA
NGO
NLTA
NLTTA
NMT
NOX
NT
OCR
oD
oLs
OO0OP
PDM
PDOT
PDP
PLTF
PM
PMU
POS
PRASA
PT
PTIG
PTIS
PTNOG
PTOG
PTZ
PvT
PWCSN
RoW
RTPI
SABS
SAC
SANRAL
SANS
SANTACO
SDA
SDF
SIP
SMME
SP
SVMS
SWOT
THALSDTA

TIMS
TIS

Full Description Abbreviation
Mangaung Integrated Transport Plans TOM
Member of Mayoral Committee TSP
Mangaung Metropolitan Municipality UA
Memorandum of Understanding ub
Municipal Regulatory Entity UDAP
Municipal Systems Act ULSD
National Transport Master Plan uTC
National Department of Transport VDM
National Development Plan VMS
National Environmental Management Act VOC
Non-governmental Organization VOIP
National Land Transport Act VTTS
National Land Transport Transition Act VWTS
Non-Motorised Transport WAN
Nitrogen Oxide WP
Number of Transfers (NT) WT
Optical Character Recognition WULA

Origin-Destination

Operating Licenses Strategy

Office of the Premier

Patronage Demand Model

Provincial Department of Transport
Professional Driver Permit

Provincial Land Transport Framework
Particulate Matter

Project Management Unit

Point of Sale

Passenger Rail Agency of South Africa
Public Transport

Public Transport Infrastructure Grant

Public Transport Infrastructure and Systems Grant
Public Transport Network Operational Grant
Public Transport Operational Grant
Pan-Tilt-Zoom

Private Transport

PWCSN: Person with category of special need
Right of Way

Real-time Passenger Information

South African Bureau of Standards
Schedule Adherence and Controlling

South African National Road Agency Limited
South African National Standards

South Africa National Taxi Council

Service Delivery Agreement

Spatial Development Framework

Strategic Integrated Projects

Small Medium and Micro Enterprise

Stated Preference

Strategic Variable Message Signs

Strength Weakness Opportunity Threat

Thaba Nchu Long and Short Distance Taxi
Association

Traffic Management and Information System
Traveller Information System
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Full Description

Ticket Operating Machines

Traffic Signal Priority

Universal Access

Universal Design

Universal Design Access Plan

Ultra Low Sulphur Diesel

Urban Traffic Control

Vehicle Docking Manager

Variable Message Sign

Vehicle Operating Company

Voice Over Internet Protocol

Value of Travel Time Savings (VTTS) (in Rand/hour)
Value of Waiting Time Savings (VWTS) (Rand/hour)
Wide Area Network

Work Package

Waiting Time (WT) (in Minutes)

Water Use License Application
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Given the unique customer profile, land use mix, road network, existing operator and the identified minor,
secondary and primary movements it is evident that to implement an integrated, sustainable and financially
viable public transport system is not a one size fit all solution. To this end, a public transport system alternative
analysis is required to determine the optimum system scenario to be implemented citywide and per individual
corridor. The alternative analysis process sets out to define alternatives in order to determine the most likely
design that will be suitable in a corridor and enable integration between corridors in a sustainable and feasible
manner. The development of alternatives and selecting the optimum system scenario for implementation need
to realise the vision, goals, objectives and level of service that the city envisaged for the citywide IPTN and
associated systems.

The approach to the design and selection of alternatives for the implementation of the Mangaung IPTN is to
incrementally develop an integrated public transport system where road and rail based modes has a specific
role and function, and where existing public transport operations can transform from informal operations
(unscheduled, without specific route) to formalised (scheduled, route based) operations or variations thereof.
A scheduled, route-based system provides an environment where public transport can be regulated and
optimised to implement a sustainable, safe, reliable and affordable public transport system.

The purpose of the alternative analysis is thus to compare alternatives and select one or a combination of these
alternatives that will be sustainable in the long term and accessible to all categories of users.

The IPTN derived in preceding sections is presented in Figure 13-1 and represent the geographical extent of
the network considered in the alternative analysis process.

The methodology applied for the alternative analysis process is presented in Diagram 12-1 and comprise of:

Define operational alternatives (Section 13):

- Alternative patronage scenarios to accommodate rationalisation of the system taking cognisance of
industry transformation,

- Route and service alternatives that will allow an incremental transformation-, rationalisation of existing
operations and implementation of a citywide integrated transport network and systems.

Determine the infrastructure and systems requirements to facilitate the defined operational alternatives, and
determine how the infrastructure can be the incremental implementation to align with the operational
alternatives(Section 14),

Determine the operational and capital cost of the above alternatives for the base-,10- and 20-year horizon
(Section 15),

Define Implementation Strategies to roll-out the IPT network and system to align the capital and operational
requirement with the available funding (Section 16). In the development of these strategies, the impact on
customer experience, financial aspects and business aspects are considered and the advantages and
disadvantages compared.

These implementation strategies and the combination of strategies need to be evaluated in terms of financial
sustainability and practical implement ability thereof. This evaluation is done through an iterative process
where conceptual operational plans(routes, services, infrastructure, systems, compensation, etc.) and roll-
out programs are defined and financially compared to each other. This comparison is made through the
development of a business model that quantifies the cost, revenue and available funding per conceptual
operational alternative and implementation program for a 25-year period. The result of the process is the
recommendation of the optimum IPTN (routes), operational model, systems, infrastructure and strategies to
develop and implement. These recommendations underpin the public transport improvement program
(implementation program/roll-out) for the 5-, 10- and 20-year horizon and individual implementation
programs per functional public transport corridor (Section 18).
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Infrastructure Design Principles and
Requirements per Alternatives:
ARoadway
AFacilities

principles) Alternatives ANMT
AFleet alternatives ATS etc.
AOperational Hours etc.

Operational Alternatives:

Apatronage/Demand
(Scenarios)

ARoute and Service (Design

Implementation Strategies

(Balance cost and available Funding
through implementation strategies):

Cost, Revenue and Funding per
Alternatives (Financial Impact):

ACapital _
AOperational/business ROperational
ARevenue Andustry
AFunding etc. Anfrastructure

ABusiness etc.

Business Model (Quantify/Evaluate Alternative
Implementation Strategies):

AAlternative 1 - Concept Operational Plan
AAlternative 2 - Concept Operational Plan etc.

ACompare and select Optimum alternative or
combination thereoff

Implementation Plan
(Public Transport Improvement

Program):
§ ACity-wide and

APer corridor

Diagram 12-1: Alternative Analysis Process and Components

Operational aspect of an IPTN system includes estimation of patronage, routes, service types, service
frequency, operational hours and the vehicle capacity deployment per route. To realise the goals and objectives
of the IPTN system, design guidelines and principles were developed to guide the selection of alternatives for
the mentioned elements. Alternatives are developed and compared to the guidelines to determine the design
that meets these and in return, realises the goals and objectives set for the IPTN system. The financial impact
of the alternatives is evaluated through the application of the business model.

Operational alternatives were developed for the following operational aspects:

Patronage (demand);
Transport Mode;
Route design;
Services frequency;
Vehicle capacity.
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13.1 Patronage Scenarios

The patronage estimation per functional public transport corridor was based on the objective that 85% of the
population will be within 500m of a scheduled public transport service. The scenarios align with the land use
model and public transport matrix estimation, that reflect the base year scenario, 10-year horizon and a 20-year
horizon.

The estimation of patronage for a public transport system is key to the system design, sizing and can influence
the selection of the type of system and components to facilitate the estimated demand. Furthermore, to evaluate
the sensitivity of the system, to change and accuracy of estimated patronage, two patronage scenarios were
developed with subsets that represent a conservative and optimistic approach respectively for the base year
and two future year scenarios. The two patronage scenarios are:

IPTN patronage comprises of existing subsidised bus services demand and existing minibus taxi demand;
and
IPTN demand comprise of only exiting minibus taxi demand.

These two scenarios were defined given the process that needs to be followed to incorporate existing provincial
subsidised bus services into the jurisdiction of the municipal.

For these two main scenarios, two sub scenarios were developed for the base year. A conservative where only
70% of the estimated passenger demand realise and optimistic where 1005 of demand realises. The passenger
demand was estimated through the passenger demand matrix estimation process presented in Volume 3A. The
scenarios and subsets are:

Patronage Scenariol i Including subsidised bus service demand):
- 2017 Low (70% PT matrix);

- 2017 high (full PT matrix);

- 2025 high;

- 2036 high.

Patronage Scenario - 2 Excluding Subsidised bus demand:
- 2017 Low (70% PT matrix);

- 2017 high (full PT matrix);

- 2025 high;

- 2036 high.

The estimated daily patronage per functional public transport inclusive of subsidised bus demand is presented
in Table 13-1, and Table 13-2 presents demand per scenario excluding subsidised bus service demand. The
total demand for the city-wide system is 30% less when the subsidised bus service demand for the local
corridors are excluded. The rural corridor and cross-border demand are not included in these scenarios. The
patronage associated with these corridors represent 4% of the total demand and will be accommodated as
separated contracts and evaluated when contracts are up for renewal. Diagram 13-1 presents the comparison
of the patronage scenarios. The inclusion of the subsidised bus service demand is notable in the Botshabelo
and Thaba Nchu corridors.

The patronage growth factor is derived from the macro-economic study and land-use scenarios developed for
the project. The land-use scenarios aligned with the BEPP and approved SDF. The population growth and
economic growth is estimated to be marginal for the 10- and 20-year horizon. The selection of a system option
needs to accommodate this marginal increase in population and allow for the system to be expanded when
demand realises rather than designing for the ultimate population estimated.

The patronage estimation was utilised for the route design to determine patronage per route and service of the
city-wide network and system. The impact of the two patronage scenarios on vehicle fleet and affordability is
provided as part of each component in subsequent sections.
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Table 13-1: Patronage Scenariol (Including Subsidised Bus Demand) per Corridor 2017, 2035, 2036

Daily Pax 2017 -

Distribute in

Daily Pax Bloemfontein Pax (High)

2017 - Daily Distributed in 2025 -
Bloemfontein Daily

Distribute in
Bloemfontein

2036 -

Distribute in

Daily Pax Bloemfontein

Dr Belcher 39,303 51,650 47,527 47,527
Maphisa 13,350 13,790 14,209 16,528
OR Tambo 14,520 14,520 15,455 17,977
CBD 6,121 57,678 9,657 90,992 0,926 93,530 0,949 93,742
Botshabelo 21,414 22,179 23,654 25,362
Thaba 8,541 28,032 23,942 24,200
Nchu
103,249 57678 139,827 90,992 134,715 93,530 141,543 93,742

Table 13-2: : Patronage Scenario 2 (Subsidised Bus Demand Excluded) per Corridor 2017, 2035, 2036

Dailv Pax ZD%:iLI7 " Distributed in 2017 - Daily Distributed in 2025 - g:igrir?fli)tr?tier; 2036 - Distribute in
y Paxy Bloemfontein Pax (High) Bloemfontein Daily Pax n Daily Pax Bloemfontein
Dr Belcher 30,116 30,801 30,994 33,683
Maphisa 8,732 8,798 9,294 9,766
OR Tambo 9,497 11,758 10,109 10,622
CBD 6,121 35,760 5,987 56,415 6,154 57,989 6,168 58,120
Botshabelo 8,345 8,641 8,491 9,334
Thaba Nchu 10,973 13,555 11,701 12,273
73,784 35,760 79,540 56,415 76,742 57,989 81,845 58,120
Diagram 13-1: Patronage Scenario Compared
50,000 40,000
45,000 . 35,000
40,000
30,000
35,000
30,000 I 25,000
25,000 20,000
20,000 I 15,000
15,000
10,000
10,000 .
5,000 . 5,000
0 0
Dr Belcher Maphisa CBD Botsabelo Thaba Nchu
2017 S1 202551 w2036 S1 m2017 S2 2025 S2 2036 S2
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Figure 13-1: IPTN City-wide Network
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13.2 Mode

Mangaung is known as the walking city given the compact nature of certain parts of the metro, the distance that
people, in general, is willing to walk and the topography of the area. The mode strategy is based on the selection
of the optimum mode taking into consideration distance and number of passengers along a defined route. The
mode selection relies on the route design and the identification of primary and secondary movements. Where
more than 50 passengers in the peak hour will travel for more than 3 km, a motorised mode will be implemented
and was the principle for selecting the primary and secondary corridors. The mode strategy and catchment area
per mode is presented in Figure 13-2.

Primary Node(CBD)
1-3 km surrounding transport links — Walk/Cycle Main Mode
3-5 km from primary transport link — Vehicular mode
>5 km from primary transport link — Vehicular mode

& Secondary Node(Rocklands, Freedom Square)
N Service Area 1-3 km - Walk/Cycle
Service Area 3-5km — Taxi or Bus

= —
A or Depended on
e m passenger volume

r
m Depended on
o" passenger volume

Local Node (in suburb, to schools, to
stops or stations of IPTN system)
Service Area - 1-3 km
Main Mode — Walk/Cycle

Figure 13-2: Node hierarchy and associated mode strategy

However, to start the design process the total passenger volumes generated by each corridor, traffic volume
per lane along the trunk routes within the corridor and length of corridor were compared to the guidelines in
terms of passengers volume per hour and the recommended mode, vehicle capacity and right-of-way presented
in Table 13-3. Table 13-4 present the right-of-way, mode and vehicle capacity per corridor per design year for
Patronage Scenario 1 (full public transport matrix). The detail data summarised in Table 13-4 is presented in
Annexure S.

Two of the functional public transport corridors trigger the implementation of dedicated lanes during the peak
hours of the day. The implementation of dedicated lanes during the peak hours are subjected to detail capacity
analysis and will be confirmed in subsequent sections. This first-order mode selection is the departure point for
the selection of vehicle capacity per route and right-of-way.

Table 13-3: Mode Capacities
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TRANSPORT

4

neTwork MANGAUNG
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L Peak Hour Distance

Non-motorised

<50

1-3km

Mini-bus Taxi - Mixed
Traffic

<500

<5km

Bus 1 conventional -
Mixed Traffic (kerb-
side loading)

500 to 1,500

<50 km

Quality Bus Service -
With signal priority
measures

2,500 to 6,000

< 50 km

BRT - Exclusive Right
of Way kerb lane

3,000 to 6,000

< 35 km

BRT - Exclusive Right
of Way
Median/Separate Bus
Way Express service
(one lane)

8,000 to 15,000

< 35 km

1 BRT - Mixed traffic
with exclusive lane use
in peak hours (one
lane)

2,000 to 6,000

<35 km

Heavy Rail - Exclusive
Right of way

20,000 to 80,000

>15 km
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Table 13-4: First Order Mode Strategy City-wide

~ g p—y T |2 | § |2
5' o 5' o o S o 8 o
N = N § = & % Q) =

Daily Pax g g § 3 § § % § g
T o TV | o T ) T o)
X +— ~ < +— X — X +—
< ) c O 17) < 7 © 73
) = O T = ) = 3} =
o iC o = T o i o I

Dr Belcher 14 km 2836 3726 3429 3429

Dr Belcher Meadows | 11 km 1946 2557 2353 2353

Dr Belcher Direct

routes 10-16 km | 778 1023 941 941

Maphisa 11 km 1869 1672 1989 2314

OR Tambo 14 km 2033 2033 2164 2517

CBD (Nelson Mandel,
Zastron, Harvey and

Hanger Streets) 6 -18 km | 857 1352 1390 1393
Botshabelo 55 km 2998 3105 3312 3551
Thaba Nchu 68 km 3488 3924 3352 3388

*Trunk of corridor to CBD Hoffman Square/Intermodal Facility at Rail station
Mini-bus Taxi - Mixed Traffic

Quality Bus Service - With signal priority measures

Bus i conventional - Mixed Traffic (kerb-side loading)

Quality bus Service - Mixed traffic with exclusive lane use in peak hours (one lane)

13.3 System Design

Toinclude85 % of the metrobés population into the | PTN
designing a system that is financially sustainable. With these objectives in mind, the approach to the design of
the system is to provide services for the identified primary and secondary movements in the city. These
movements allow for between 70-80% of origin-destination pairs to be accommodated by main routes of the
system and thus represent the financial lucrative routes in the city.

However, the remainder of OD pairs, minor movements, also need to be accommodated within the IPTN system
to ensure an inclusive system. These minor movements will be accommodated through the provision of
voluntary transfer points in the system. A voluntary transfer point is where a passenger can transfer between
routes if no main route is provided between origin and destination or at identified main transfer points in the
system. Thus, as part of the design of the system, the route design will be evaluated to ensure that transfers
are provided to allow for directional change in the system between main routes and thus accommodate minor
movements. The network of routes and the main and voluntary transfers are presented in Figure 13-1. The
detail of routes that will operate along the network is defined and alternatives tested in the route design and
service section.

13.4 Routes

To ensure long term sustainability in the IPTN system, routes and service will be provided where 50 or more
passengers travel between origin-destination pairs or a combination of these. These represent the primary and
secondary movements in the city. The process followed to design alternative route options to accommodate the
primary and secondary movements per corridor are:

1. Define route types and concepts for design;

2. Primary and secondary movements identified per corridor provide the demand, main destinations and
origins;

system
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3. Divide demand corridors into sub-corridors given existing public transport operational areas if different
from the primary and secondary movements identified. This approach will allow for the incremental
transformation of exiting operators and rationalisation of existing services;

4. Refine origin-destinati on
public transport matrix;

pairs and demand

a. Use identified IPTNetwork (roads) to determine where route alignment can be implemented to
facilitate the demand between identified OD pairs;

b. Refine route alignment based on land use and existing public transport service providers on-
board surveys;

c. Validate the inclusion of minor OD pairs.

5. Design route alternatives per corridor or sub-corridor per route design principles and route options under
considered.

13.4.1 Route Types

The route types that will be considered during the design process are trunk routes, complementary routes, direct
routes and feeder routes (refer to Figure 13-3). The purpose of feeder routes is to collect passengers from an
area surrounding a specific node and bring passengers to the nearest stop or station where passengers then
transfer to services operating along complementary or trunk routes.

Figure 13-3: Route Types

The selection of alternatives needs to be considered carefully given the impact of a specific design on the
passenger journey time. Therefore, thou a feeder trunk service can be the optimum solution from a financial
point the impact on the passenger journey time, and the number of transfers needs to be considered.

Therefore, the main objective in a feeder-trunk system is to collect/distribute passengers from the main trunks
to final destination with feeder vehicles and through this improve the vehicle utilisation rate per vehicle in the
fleet. Figure 13-4 indicates that the maximum advantage will be gained when several feeders feed into a trunk,
but of importance is the time that will be spend on the feeder route versus the time spends on the trunk. If the
origin-destination travel time of a passenger is divided into half, the advantages can be limited to implement a
feeder-trunk design.

A guiding principle is that a third of travel time needs to be spend on the feeder versus two thirds on the trunk
portion of the route. Thus, if the trunk portion of the route is 10km the feeder preferably must not be longer than
3-3.5km one direction travel distance, given that the travel speed is the same along both portions of the route.
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This principle was applied in the design of alternative design for the system and acknowledge travel speed
along feeders and trunks where applicable.

o @\\y
e S}_/———/
]: —FH\

Higher Potential Benefit from Trunk-Feeder Service

Less Potential Benefit from Trunk-Feeder Service

Figure 13-4: Optimum Scenario for Implementation of Feeder -Trunk Route Configuration

13.4.2 Service Types

Two types of services will be utilised during the design, and these include express and local services. Figure
13-5 illustrates service concepts. The services in relation to route types and transfer points are presented in
Figure 13-6.

Complementary
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N Feeder Trunk Complementary Direct
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Figure 13-6: Route Design Options/Alternatives

13.4.3 Primary and Secondary Movement per Corridor

Refer to Annexure R for detail pertaining to primary and secondary movement per corridor. These are
summarised in Figure 13-7.

13.4.4 Functional Public Transport Corridors and Sub-corridors

The functional public transport corridors extend across several mini-bus taxi operational areas and subsidised
bus route operational areas. To streamline the industry transition process, the approach of clear the corridor
was adopted, and the IPTN operational areas were defined based on mini-bus operating licenses (operational
areas). These IPTN operational areas were used to subdivide the functional public corridors. The mini-bus
operational areas are detailed in the transport register and summarised in Figure 13-8. Subsidised bus service
contracts and associated routes transverse the identified functional public transport corridors in such a manner
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that the rationalisation of all contracts will be required, and it is not possible to rationalise these services on a
contract by contract manner. The subsidised bus contract operational areas were omitted in the delineation of
sub-corridors.

The functional local corridors were divided as follows:

Maphisa/Moshoeshoe/OR Tambo:
- Sub-corridor 1- Mafora West operational areas
- Sub-corridor 27 Ipopeng, Mafora Central, Mafora East operational areas

Dr Belcher:
- Sub-corridor 17 Turflaagte, Freedom Square, Namibia, Ooseinde;
- Sub-corridor 27 Heidedal; Grassland.

CBD:

- Sub-corridor 1- Brandwag,

- Sub-corridor 2- Universitas,

- Sub-corridor 3- Langenhoven Park,
- Sub-corridor 4- Hyperama;

- Sub-corridor 57 Estiore, Airport.

Botshabelo: No, sub-corridors. Based on CPTR data, 5 routes are operated within Botshabelo, one to Thaba
Nchu and one to Bloemfontein. Detailed market research and analysis of operating licenses are required to
define sub-corridors for the area.

Thaba Nchu i No sub-corridors. Based on CPTR data several (8) long-distance and cross border routes
operate from Thaba Nchu and at least 4 routes to nearby villages, one to Bloemfontein, one to Botshabelo
and 3 local distribution services in Thaba Nchu. Detailed market research and analysis of operational
licenses are required to define sub-corridors.

The option analysis was geographically divided according to the functional corridors defined as part of the public
transport demand estimation process. The geographic area per corridor is presented in Figure 13-9.

13.4.5 Refinement of OD-Pairs and Demand Per Functional Public Transport Corridor

The 10 functional corridors, sub-corridors and first-order mode selection were the departure point for the
definition of alternative route design per corridor and sub-corridor. For each of these sub-corridors, the primary,
secondary and minor movements were validated and refined through the following methodology:

MMM was divided into 250 Traffic Analysis Zone( TAZ) during the development of the public transport matrix
estimation process. Each of these zones represents an origin or/and destination these and were used in the
refinement of the origin-destination pairs and volumes.

Origin-Destination (OD) pairs with 50 or more passengers per hour in AM peak hour was included in the
design as a dedicated origin-destination pair.

- 50 or more person trips per hour between a specific origin-destination is equal to 3 (three) 15 passenger
capacity vehicle trips in an hour. Three trips provide a service frequency of 18 minutes. The selected level
of service for the IPTN is at least a 20-minute service frequency per peak hour and thus origin-destination
pairs with at least 50 passengers per hour need to be incorporated in the IPTN system.

If an OD pair yield less than 50 passengers, the following process was triggered to provide services to the
specific origin or destination:

- Determine if a route that service an OD pair with 50 or more trips, transverse the origin zone and this
route ends after or at the destination of the OD pair with less than 50 passenger trips per hour. If this
principle is met, the passenger trips are added to the patronage of this route. Figure 13-10 illustrate the
principle.

- In the instance where peak period demand between a specific OD pair is more than 150, a direct route or
route with one transfer was opted as an alternative design.

Long-distance and cross border corridors (excluding Botshabelo and Thaba Nchu) was not considered in
this process, and the rationalisation and incorporation of these origin-destination pairs will be addressed as
part of non-contracted non-scheduled services.
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- Figure 13-11 and Figure 13-12 present the percentage of trips ending and originate per area group. 4%
of trips generated in the metro originate from rural zones, and 11% of trips generated in the metro ends
in rural zones. Providing scheduled routes to these areas per demand and not on a fixed schedule is
deemed to be a sustainable solution. A detailed financial assessment will be required to determine the
rationalisation of these services and the optimum schedule and mode.

Each of the selected OD pairs or grouping of pairs were assigned to a specific route. The route alignment
was selected based on roads identified as part of the IPT network and validated through comparing with
existing public transport operator routes. The route start- and end point were determined to align with
main transfer points identified in the system and points of interest, for example, hospitals, shopping
centres, clinic and others.

13.4.6 Route Alternatives Per Corridor
The route options defined to guide the development of alternative route designs are:

Scheduled Trunk routes, with direct routes;

Scheduled Feeder-Trunk,

Scheduled Feeder-Trunk and Complementary

Scheduled Direct routes 7 Direct scheduled service between origin and destinations.

13.4.6.1 Trunk Only Routes and Services

Concept of Operations:
- Scheduled trunk routes and services with unscheduled feeder services are provided.

- Feeder services are provided by Hauweng branded feeder vehicles collecting passengers in the suburbs
and provide access to the trunk routes and services at one or two main transfer facilities. The feeder
routes are designed to be maximum of 7km given that the trunk route is between 20 -30 km round trip
distance. The position and size of the main transfer depend on the number of feeder routes and vehicles
that integrate with the trunk services at the particular transfer.

- Direct/Diagonal routes from one corridor to the other corridor will be provided. These will operate between
identified stops, main transfer or high capacity public transport stops.

13.4.6.2 Feeder-Trunk Route Design

Concept of Operations:
- Trunk and feeder routes are scheduled, and route alignment fixed. Feeder services are designed
according to the same design principles as trunk only services pertaining.

- Direct/Diagonal routes from one corridor to the other corridor will be provided. These will operate between
identified stops, main transfer or high capacity public transport stops.

13.4.6.3 Feeder-Trunk and Complementary

Concept of Operations:

- Trunk and feeder routes are scheduled, and route alignment fixed. Feeder services are designed
according to the same design principles as trunk only services pertaining.

- Where rationalisation of trunk feeder route into complementary, where patronage along feeder is more
than 450 passengers per hour. This rationalisation will enhance passenger experience and omit one
transfer in the full journey of a passenger. This rationalisation, however, needs to be financially feasible
and sustainable.

- Direct/Diagonal routes from one corridor to the other corridor will be provided. These will operate between
identified stops, main transfer or high capacity public transport stops.
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Direct Routes i The selected origin-destination pair was linked with a route when more than 150 trips or a
combination of origins and destination resulted in more than 150 trips in the peak hour. Figure 13-14 present
the direct route design option for the OR Tambo sub-corridor. From a commuter point of view, this route
design is ideal given that the origin and destination are linked without any transfers. However, the cost and
fleet implication need to be addressed of all options to have a sustainable and financial solution. Subsequent
sections consider these aspects of routes and services design.

Feeder-Trunk route design 7 Feeder routes feed from the suburbs to a transfer point in the suburban area.
From this transfer point, the trunk service/route facilitate movement to a transfer point in the CBD.
Passengers are forced to transfer in the CBD to distribution/feeder routes to the final destination. The trunk
portion within a corridor is derived based on several principles on time spend on feeder versus time spend
on the trunk and the number of feeders to a transfer point that will be integrating/feeding to the trunk services.
The Feeder-Trunk Route design is presented in Figure 13-16. The existing public transport operations force
passengers to transfer in the CBD. Thus, with this route design, an additional transfer is added to the current
experience or operational model in the city. Sustainability and financial impact will be considered
subsequently.

Feeder-trunk and Complementary route design i Where the patronage along a feeder route is more than
450 per hour a complementary route opted. The principle is that where more than 450 passengers per hour
are collected in a service area, the bus (80 seat capacity) will most like be fully occupied when it reaches the
trunk route. Thus, express service can be provided for these passengers from the point where the service
joins the trunk route to the destination in the CBD. The complementary route design is presented in Figure
13-15. This route design nearly mimics the existing operational model of existing public transport operators,
and thus passengers will be familiar with this operational model. However, operational cost and journey time
needs to be considered before complementary routes are implemented.

The route length, operating speed, service frequency and other parameters and results are presented in Table
13-5 for OR Tambo corridor. Annexure T provides a summary of route design parameters and maps for the
remainder of the defined corridors. These route designs are the basis for selecting an alternative to be
implemented.

The route design per defined alternative for the OR Tambo are discussed to illustrate design principles and
outcomes of the process:
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Figure 13-7: Primary and Secondary Movement Bloemfontein
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Figure 13-8: Mini-taxi Operator Operational Areas
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Figure 13-13: Operational Areas
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Table 13-5: OR Tambo Route and Service Designh Options Summary

AT THE HEART OF IT ALL

Blomanda Oranjesig/Waaihoek, Old Zoo/Willows, University of
Direct Route the Free State 315 19.0 22 3.8 24 16 14.3 53 92
Direct Route Blomanda Bayswater,Buitesig,Navalsig 278 19.0 22 4.3 21 14 14.3 52 920
Direct Route Blomanda Westdene,CBD,Brandwag - Densification 251 19.0 22 4.7 19 13 14.3 51 90
Direct Route Blomanda Hospitaalpark,Wilgehof 228 19.0 22 5.2 14 12 14.3 43 75
Direct Route Blomanda Hospitaalpark,Wilgehof 280 19.0 22 4.2 19 14 14.3 47 82
Direct Route Hillside View x35 Bayswater,Buitesig,Navalsig 96 19.0 22 12.3 8 5 14.3 60 105
Direct Route Hillside View x35 Westdene,CBD,Brandwag - Densification 69 19.0 22 17.2 5 3 14.3 53 92
Hillside View x35 Oranjesig/Waaihoek,Old Zoo/Willows,University of the
Direct Route Free State 109 19.0 22 10.9 8 6 14.3 47 82
Direct Route Hillside View x35 Hospitaalpark,Wilgehof 176 19.0 22 6.8 12 9 14.3 48 83
Direct Route Ehrlich Park Bayswater,Buitesig,Navalsig 64 19.0 22 18.5 3 3 14.3 35 60
Direct Route Ehrlich Park Westdene,CBD,Brandwag - Densification 67 19.0 22 17.7 3 3 14.3 34 59
Direct Route Ehrlich Park Hospitaalpark,Wilgehof 53 19.0 15.4 3 4 14.3 25 44
Direct Route Ehrlich Park Hospitaalpark,Wilgehof 65 19.0 22 18.4 2 3 14.3 25 44
ompleme 433 20.0 10.0 8 6 14.3 45 79
ompleme 433 20.0 10.0 8 6 14.3 45 79
ompleme 433 20.0 10.0 7 6 14.3 42 74
ompleme 450 20.0 9.6 8 6 14.3 42 74
ompleme 300 20.0 14.4 4 4 14.3 32 55
Blomanda,Hillside View Trunk Feeder Option
x35,Ehrlich Park 2050 20.0 3.2 15 19 14.3 27
Blomanda Feeder to Trunk 347 19.0 125 3 5 14.3 22 39
Blomanda Feeder to Trunk 347 19.0 125 2 5 14.3 13 22
Blomanda Feeder to Trunk 347 19.0 12.5 2 5 14.3 13 22
Hillside View x35 Feeder to Trunk 360 19.0 12.0 2 5 14.3 13 23
Ehrlich Park Feeder to Trunk 240 19.0 18.0 1 3 14.3 8 15
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13.5 Service Frequency

The design principle for service frequency is to provide services at a maximum of 20-minute frequency or less
if demand along a route required more frequent service. The 20-minute service frequency was selected as the
minimum service level for the system and is provided as one of the measures of effectiveness for the IPTN.
Vehicle capacity will be optimised during the design process to ensure that the frequencies presented in Table
13-6 are adhered to. The assumed operational hours to align with existing public transport operational hours is
presented in Table 13-6. The introduction of a new system with operational hours less than the existing system
will negatively impact on the utilisation of the system and will open the door for unregulated operations. The
feasibility of these hours will be determined as part of the operational cost where a decision will be made on the
feasibility and sustainability to implement the system, without impact on the utilisation of the system.

Table 13-6: Operational Hours and Service Frequency Guideline

Operational Hours Service Fregquenc

Weekdays 05:007 20:00 15-minute frequency peak hours
3 routes will alternate
30-minutes Off-peak hours

SEW e VA 05:007 16:00 30 minutes - all day

Sunday/Public Holidays 06:007 15:00 60 minutes - all day

Given the route design options and patronage scenarios, the service frequency per route was determined.
Where the minimum frequency could not be achieved the vehicle, capacity was adapted to reach the selected
service frequency. The detail pertaining to the route design, vehicle capacity per route are presented per route
design option in Annexure T.

Given the detail, in Annexure T the percentage of routes with less or equal to 20-minute service frequencies for
Patronage Scenario 1 is presented in Table 13-7, and for Patronage Scenario 2 is presented in Table 10-8. The
implementation of trunk route services only with optimised vehicle capacity yield service frequencies of 20-
minutes or less along all trunk routes for both patronage scenarios.

The implementation of scheduled feeder routes or complementary routes did not yield the same result for
several of the corridors. Patronage Scenario 2, without subsidised bus services patronage, with lower patronage
than Patronage Scenario 1, yield a large number of routes that will not be provided at the minimum frequency
for the feeder-trunk or feeder-trunk, complementary route design options.

The results yield for the service frequency options analysis emphasises the importance of the selection of route
design that fit the demand and the importance to incrementally rationalise and transform routes from
unscheduled to scheduled services at a set frequency.

From a service design perspective and given the results yield the implementation of trunk only services flowed
by incremental rationalisation and transformation of routes to scheduled feeder or complementary routes when
demand materialises is recommended for the development of the implementation plan.

Table 13-7: Patronage Scenario 117 Percentage of routes with 20-minute or less peak frequency

Percentage of routes with <= 20 min service Frequency

Feeder-Trunk, Complementary

Total Routes 2017 Low 2017 High 2025 2036

Botshabelo 17 94% 94% 100% 100%
Thaba Nchu 9 67% 67% 100% 100%
OR Tambo 11 91% 100% 100% 100%
Phase 1 _Maphisa 16 75% 81% 81% 88%
Phase 2 18 100% 100% 100% 100%
CBD 16 100% 100% 100% 100%
Feeder-Trunk Total Routes 2017 Low | 2017 High
Botshabelo 17 94% 94% 100% 100%
Thaba Nchu 9 67% 67% 67% 67%
OR Tambo 11 91% 100% 100% 100%
Phase 1 Maphisa 16 75% 81% 81% 88%
Phase 2 18 100% 100% 100% 100%
CBD 16 100% 100% 100% 100%

INTEGRATED
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Trunk Only Services ~ Total Routes 2017 Low | 2017 High =~ 2025 | 2036 |
Botshabelo 2 100% 100% 100% 100%
Thaba Nchu 1 100% 100% 100% 100%

OR Tambo 1 100% 100% 100% 100%

Phase 1 Maphisa 1 100% 100% 100% 100%

Phase 2 2 100% 100% 100% 100%
‘DirectRoutes ~ TotalRoutes 12017 High

OR Tambo 13 92%

Phase 1 Maphisa 28 43%

Phase 2 78 56%

Table 13-8: Patronage Scenario 21 Percentage of routes with 20-minute or less peak frequency

Percentage of routes with <= 20 min service Frequency

Feeder-Trunk,

Complementary Total Routes 2017 Low | 2017 High | 2025 2036 |
Botshabelo 17 24% 29% 29% 29%
Thaba Nchu 9 44% 44% 44% 44%
OR Tambo 11 55% 64% 64% 82%
Phase 1 Maphisa 16 69% 69% 69% 75%
Phase 2 18 100% 100% 100% 100%
CBD 16 100% 100% 100% 100%
Feeder-Trunk Total Routes 2017 Low \ 2017 High \ 2025 2036 \
Botshabelo 17 24% 29% 29% 29%
Thaba Nchu 9 44% 44% 44% 44%
OR Tambo 11 55% 64% 64% 82%
Phase 1 Maphisa 16 69% 69% 69% 75%
Phase 2 18 100% 100% 100% 100%
CBD 16 100% 100% 100% 100%
Trunk Only Services Total Routes 2017 Low @ 2017 High
Botshabelo 2 100% 100% 100% 100%
Thaba Nchu 1 100% 100% 100% 100%
OR Tambo 1 100% 100% 100% 100%
Phase 1 _Maphisa 1 100% 100% 100% 100%
Phase 2 2 100% 100% 100% 100%

13.6 Operational Hours

The operational hours impact directly on the operational cost of services but also on the quality of the system.
Table 13-9 present the hours that the Hauweng services will be provided. Diagram 13-2 presents the
percentage of mini-bus passengers boarding per hour for all days surveyed in Bloemfontein. The majority (99%)
of passenger boarding occurs between 04:00 and 20:00; thus, the proposed operating hours are near to the
existing mini-bus services. However, subsidised bus services are provided according to specific timetable per
route after 20:00 to 04:00.

Service between 20:00 and 24:00 will be considered based on the demand, and these services will not
necessarily be operated to minimum service frequencies that apply for the rest of the day. The financial viability
and sustainability of these services need to be determined before a decision is taken to implement. The impact
of these alternatives will be considered in the alternative analysis.
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