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Abbreviation
ACSA

ADN

ADP

AFC

AFCA
APTMS

ATC
BATHA
BEPP
BOC
BRT
CBD
CBO
CCC
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

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
Centralised 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

Abbreviation
IMC
IPTN
IRPTN
ITP
ITS
VT
JoC
JSC
km
LAN
LED
LIM
MFMA
MITP
MMC
MMM
MOU
MRE
MSA
NATMAP
NDOT
NDP
NEMA
NGO
NLTA
NLTTA
NMT
NOX
NT
OCR
oD
OoLS
OOP
PDM
PDOT
PDP
PLTF
PM
PMU
POS
PRASA
PT

Full Description

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
Mangaung Integrated Transport Plans
Member of Mayoral Committee
Mangaung Metropolitan Municipality
Memorandum of Understanding
Municipal Regulatory Entity

Municipal Systems Act

National Transport Master Plan
National Department of Transport
National Development Plan

National Environmental Management Act
Non-governmental Organization
National Land Transport Act

National Land Transport Transition Act
Non-Motorised Transport

Nitrogen Oxide

Number of Transfers (NT)

Optical Character Recognition
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

Abbreviation
PTIG
PTIS

PTNOG
PTOG
PTZ

PvT
RowW
RTPI
SABS
SAC
SANRAL

SANS
SANTACO
SDA

SDF

SIP

SMME

SP

SVMS
SWOT
THALSDTA

TIMS

TIS
TOM
TSP
ULSD
uTC
VDM
VMS
VOC
VOIP
VTTS

VWTS

WAN
WP
WT
WULA

INTEGRATED
PUBLIC
TRANSPORT
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MWhGANG

Full Description
Public Transport Infrastructure Grant

Public Transport Infrastructure and Systems
Grant

Public Transport Network Operational Grant
Public Transport Operational Grant
Pan-Tilt-Zoom

Private Transport

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
Ticket Operating Machines
Traffic Signal Priority

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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The Draft First Order Operational Plan 2014(Ops. Plan-2014) applied a full network design
methodology developed from various international best practices. The outline of the methodology is
presented in Figure 1-1. The methodology represents an integrated approach between land use, public
transport passenger movement, infrastructure provision and passenger convenience.

This Section of the citywide IPTN Plan is structured according to the design-methodology and provides
detail of the Vision, Goals and Objectives for the IPTN. These provide the guiding principles for the
design of the system, data used presented in the transport register, the result of data analysis and
estimate future demand of the IPTN and culminate into the geographical extent of the IPTN for MMM.

The Vision, Goal s and
Goals and Obijectives for public transport was refined to set the guiding principles for the development
of an integrated public transport system where rail- and road-based modes are integrated with non-
motorised transport and provide access to all categories of public transport user, exiting and future.

1.1 IPTN Design Mythology

The design methodology applied for the development of the citywide IPTN is:
Cross-cutting elements that were incorporated into each element and design process are:
0 Sustainability Action Plan
0 Universal Accessible
Contextualise the spatial orientation of the city,i ncl udi ng t he Cityods
density, income levels, car ownership, passengers with categories of special needs, etc.).
Land Use Model (2015, 2025, 2036), stemming from the latest SDF, BEPP and IDP;
Define primary and secondary demand corridors (movement networks);
Develop geographic extent of citywide IPT Network;
Select appropriate road links to service the identified network, based on existing public transport
operatorsodé services areas and routes;
Evaluate the full IPTN defined in terms of:

- network coverage,;

- transfer between routes and services;

- the directness of routes and services; and
- corridor and route spacing.

Where necessary, the network is adjusted to comply with minimum design principles.

The full network is divided into functional public transport corridors based on primary and secondary
demand corridors and spatial coverage. For each of these c o r r iralites; ser@ices and patronage
per route are derived through the development of a public transport matrix for the base and horizon
years and the assignment of these trips to the selected IPTN.

The selection of the optimum system scenario for the IPTN is derived through an alternative analysis
process where operational (route design, fleet, operational hours etc.) alternatives are defined,
infrastructure sized cost, and operational cost derived for the operational alternatives.

The implementation of these alternatives is quantified through the development of implementation
strategies, where implementation options are defined, and the impact of implementation strategies
or variation in strategies are compared and evaluated in terms of the impact on passenger
experience, capital cost, operational cost and the impact on the timeline of citywide implementation.
These combinations of alternatives and implementation strategies are combined into system
scenarios and through the application of a business model compared, and the optimum system

Objectives for the I PTN stem from.l_hig

demogr
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scenario selected. This optimum system scenario reflects specific network-, system design and
implementation strategy that® financial constraint to the available budget.
The output of the above processes is:

- 20-year IPTN citywide implementation plan is developed on a strategic level for the optimum
system selected through the option analysis process and reflect the selected system
performance in terms of the high-level key performance indicators set in the PTNG guidelines.

- 10-year Public Transport Improvement Program is developed to guide the implementation of

the system,

- 10-year implementation plan per project identified in PTIP.
&esﬁgn r%éthtodolgﬁ/ gtem;‘.r flof thé \Hs%r%, éoal%l and dbj%crt‘iv'es d'é%iﬁe\g forthe Mrm IIB'I]N %nd
related systems.
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Figure 1-1: City-wide IPTN and System Development Methodology
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The transportation vision defined for the city is:

ABy 2036 Mangaung i s recognised
work and invest, is served by an effective, efficient, reliable, safe, affordable and convenient transport
system with a public transport focus, providing high levels of mobility and accessibility for the
movement of people and goods, with a focus on integrated strategic planning between spatial
development, transportation systems and economic development to enhance the quality of life in the
area with minimum negative iIimpact on the envi

This vision will be the basis of the design principles for the IPTN system.

Goals and policy guidelines enable the Hauweng Unit to plan services and allocate available resources
in a consistent, rational, and systematic manner.
These also provide a context for developing detailed
service standards and planning criteria, and for
establishing performance measures. When service
policies conflict with economic limitations brought
about by fare policies and available public funding,
resources should be administered most cost-
effectively.

The primary goal of the IPTN is to develop a public
transport network and related systems that provide
the best possible service to the greatest number of
people at the least total cost and which is in the long
term sustainable (environment, social, financial). The goals are:

To establish and maintain a network of high-quality urban and rural public transport services for
residents and visitors.

To provide access to places of residence, work, school, business, shopping, and recreation with
the amount and type of service appropriate to each. This implies a minimum level of service on
routes where minimum acceptable levels of ridership and revenues cannot be realised.

To decrease private vehicle, use by attracting new customers (i.e., choice riders), thereby helping
to reduce traffic congestion, air pollution, and energy consumption.

To provide and ensure reasonable service for the elderly, passengers with categories of special
needs, young, and low-income people.

To operate public transport vehicles safely and comfortably.

Bearable Equitable
Sustainable

The overarching objective derived from the goals of the integrated public transport system is to design,
manage, operate, and maintain the system so that it will be attractive enough for patrons to ensure its
continued use. Furthermore, the designed route structure and services offered will provide access to
major trip generators, setout to be simple and clear to users, and will be economically efficient in the
longterm.

The objectives identified stemming from the goals for the system for the planning of new services or
adjusting existing ones include:
2.3.1 Objective 1 - Provide Accessible Services

Scheduled public transport services should meet the travel needs of most residents in the service
area. Service should be placed to provide all segments of the population with access to areas of
employment and essential services. This approach should apply especially to low- and middle-income

n a t dttraative pldce to levey d

families, the elderly and passengers with categories of special needs, and others who do not or cannot
operate a private motorised vehicle.

The system design should focus transit service to major land uses and major trip generators, such as
employment, shopping, medical, education, and recreation centres. Special concern should be
directed to proyiding service to those grougs who d]ppend on pgbllc transport to satisfy their local and

i cﬁs{aﬁcg t\{ahsgo?ta%(fn nekds 2

Measures of Effectiveness/Design Guidelines to achieve these objectives are:

- Service Area and Route Coverage

r o n me fi £rgvide public transport services and routes within 500m of 80% of the population.

Serve major employment concentrations, schools, hospitals, other education institutions.

Serve social housing and high density residential mixed-use developments as primary origin
and destination.

2.3.2 Objective 21 Ensure Route and System Coordination

Routes and services should be as simple and direct as possible. Transfers, duplication of services,
and indirect routings should be avoided. Road-based public transport services should complement
rather than compete with rail lines so that each mode is used to its best advantage. Where rail lines
exist, they should provide the line-haul function and bus or mini-, or midi-bus taxi services should feed
to the rail service. In areas with-out rail transit, buses should continue to perform both line-haul
functions and bus or midi-bus can provide feeder services. Park-and-ride areas may be appropriate to
reinforce ridership, especially at high capacity transfer facilities.

Measures of Effectiveness/Design Guidelines to achieve these objectives are:

- Route Structure and Spacing

Fit routes to major streets and land use patterns. Provide a basic grid system where streets
form grid; provide radial or radial-circumferential system where irregular or radial street
patterns exist.

Space routes at about 1.5km in urban areas, 2km in low-density suburban areas, per
community position in rural areas and closer where terrain inhibits walking.
- Route Directness-Simplicity

Routes should be direct and avoid circuitous routings. Routes should be not more than 20
percent longer in distance than comparative trips by car.

Route deviation shall not exceed 8 min per round trip, based on at least ten customers per
round trip.

Generally, there should be no more than two branches per trunk-line route.
2.3.3 Objective 3 - Coordination with Provincial, Metropolitan and Local Development

Service planning should permit expansion of public transport services, as warranted, into newly
developing areas. This calls for continued surveillance of (a) new residential, industrial, commercial,
and institutional development; (b) new road alignments and designs; and (c) traffic control measures
and devices. This allows ongoing adjustments to designs and measures so that public transport
service is not difficult or unduly expensive. Service expansion should disrupt existing services as little
as possible.

2.3.4 Objective 41 Provide convenient services

These can be provided through:

Public transport service should be perceived as convenient. If door-to-door travel times for present
and potential riders can not be minimised, the highest quality facility available must be used.
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Better routings between principal passenger origins and destinations and efficient spacing of routes 2.3.5 Objective 51 Provide a system and service that is safe

and stops should minimise transfers, walking distances, and service changes.

Easily remembered schedules can be provided where public transport service headways exceed
10 min (for example, "clockface" schedules).

Passenger shelters should be provided at major boarding and transfer points and at key locations
where service is infrequent.

Measures of Effectiveness/Design Guidelines to achieve these objectives are:

Route Length

Routes should be as short as possible to serve their markets; excessively long routes should
be avoided. Long routes require more liberal travel times-because of the difficulty in
maintaining reliable schedules.

Route length generally shall not exceed 25 km round-trip or 2 hours.
- Route Duplication

There should be one route per arterial except on approaches to the CBD or a major transit
terminal. A maximum of two routes per street (or two branches per route) is desirable. -

Express service should utilise freeways or expressways to the maximum extent possible.

Express and local services should be provided on separate roadways, except where frequent
local service is provided.

- Passenger Shelters

Provide at all CBD stops.

Provide at major inbound stops in residential neighbourhoods.

At stops that serve >100 or more boarding and transferring passengers per hour.
- Bus Route and Destination Signs

Provide front and. side-mounted signs.

The front sign should give at least route number and general destination; side sign should give
route number and name (front sign may give all three types of information).

- Passenger Information Service

Provide telephone information service for the period that the system operates.
Ninety-five percent of all calls should be answered in 5 min.

- Route Maps and Schedules
Provide dated route maps annually.
Provide printed schedules every quarter or when service is changed.
Schedules should provide route map (for route and corridor).

- Bus Stops:
Stop frequency: Urban areas at least 1km apart (500m walking distance).

Stop location: Depends upon convenience and safety; no parking in curb lane all day or peak-
hrs, far side; parking in the curb lane, near side (except where conflicting with right turns).
- Passenger Access Criteria (Optional)

Waiting areas to be designed to LOS C with a dedicated area for passenger with categories
of special needs.

Public transport service should continue to be safer than other urban transport modes and should
be located, designed, and operated to promote the safety of public transport passengers, -
employees, and the general public. All elements of the system should be designed to minimise
accident exposure.

Measures of Effectiveness/Design Guidelines to achieve these objectives are:

- Passenger and Revenue Security System
Exact fare procedures-generally usable.
Provide radio communication for the driver with a secret emergency alarm.

Arrange enforcement through existing entities.

2.3.6 Objective 61 Provide Quality Equipment

New concepts and improvements in public transport vehicle designs should be used within the limits
of financial policy. Vehicles should be mechanically reliable, smooth-riding, quiet, easy to get in and
out of, well-lighted, attractive and appealing to passengers, and thoroughly cleaned regularly.

Bus service should minimise air and noise pollution by establishing rigid maintenance standards.
Measures of Effectiveness/Design Guidelines to achieve these objectives are:

- Bus Maintenance

Spares should not exceed 10 to 12 percent of the scheduled fleet.
Ensure that each five thousand-km' preventative maintenance inspection is done.

2.3.7 Objective 71 Dedicated Personnel

Personnel policies encourage safe, dependable, and comfortable public transport services.
Consistently improvements in methods of recruiting and training operating personnel to ensure safe,
efficient operations by helpful, competent, courteous, and neat operators. Street supervisors should
monitor schedule performance and control emergency situations.

Measures of Effectiveness/Design Guidelines to achieve these objectives are:

- Driver Courtesy, Efficiency, Appearance monitoring and enhancement trough training

- Carefully select, supervisors, and discipline drivers.

- Avoid extremes in personal appearances.

- Provide driver incentive programs.

2.3.8 Objective 81 Ensure service efficiency

Peak-hour and off-peak service should optimise the use of human resources, vehicles, and other
resources and encourage maximum use of the entire public transport system. Under- used services
drain resources. Service efficiency can also be increased by (a) maximising average operating
speeds,(b) minimising ratio of recovery time to revenue-producing time, and (c) minimising
operation of redundant or competitive services.

Measures of Effectiveness/Design Guidelines to achieve these objectives are:

- Service Period

Regular service: 05:00 to 20:00, Mon.-Fri.

Priority Hours: weekday commuter, 6:00-09:00 and 15:00-18;00; Saturday - 07:00-08:00;
Sundays, 08:00-09:00;
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Suburban feeder service: weekdays, 6:00-9:00 am, 4:00-7:00 pm (Some services 05:00-
20:00)

Provide Saturday and Sunday service over principal routes except in rural/agricultural areas
(Where Sunday service is optional and need needs to be determined based on demand).

- Policy Headways Desirable-Minimum Service Frequency:
Peak Hour: minimum 15-20 min,
Midday: 30 min in an urban area,;
Early Morning, Evening: 60 minutes for urban areas otherwise per demand.
- Loading Standards (Policy headways may result in considerably lower load factors.):
Peak period: 100-115 percent.
Early Morning/Midday/evening: 75-100 percent.
Express services: 100-125 percent.
Suburban: 85-100 percent.
- Route Speeds:

Central area: minimum 16 km.
- Service Reliability

Peak: 80 percent of buses 0 to 5 min late.
Off-peak: 90-95 percent of buses 0 to 5 min late.
2.3.9 Objective 9 - Service Monitoring and Responsiveness

Operations planning and research staff, continually monitoring services for opportunities to increase
ridership and efficiency can adjust services to reflect changes in travel patterns and make public
transport competitive with the car.

Ongoing efforts will shorten journey times, enhance passenger comfort and convenience; and
maintain fares perceived to be comparable to private car costs.

Service changes should be developed cooperatively with the communities and neighbourhoods
involved.

Measures of Effectiveness/Design Guidelines to achieve these objectives are:

Service Evaluation
Examine physical constraints/street patterns for reliability.
Estimate ridership and costs.

Compare with existing route performance.
- Service Criteria

Twenty to 25 passengers per bus per hour weekdays; 15 - Saturday; 10 - Sundays and
holidays. Fewer riders if route impairs continuity or transfers.

Fares should cover 40 to 50 percent of the direct costs of service.
- Frequency of Change

Major changes not more than 2 or 3 times per year. Other changes may be at other times.
- Length of Trial Period

Minimum 6 months of experimental service.
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The needs assessment determines the status quo of public transport in the city and the potential 3.2.1 Customer Profile
demand that will be required to be accommodated in the IPTN. The status quo provides insight into The customer profile provides insight into the people that
the passenger experience of the existing system and the public transport system level of service the system needs to accommodate. This section il
provided. The chapter capture transport-r e | at ed i ssues and probl ems a nsdmmarses@rd quantifies thecpoppiatian; cliaragiesistigs,t Structure
residents. The chapter will focus on public transport with selected private vehicle analysis. people with categories of special needs and public at the Ity
The implementation of a city-wide integrated public transport network requires an understanding of: transport experience.
Existing public transport usersé —profiles (age'l"hedesignquestionsthatguidedtheanalysisare:
income sources, employment etc.); - Who is the customer/user that the city needs to // integrated i
Public transport level of service provided to these Publiﬁ lg;ﬁsporf accommodate and provide for? Characteristic || PuslieTianseort || - And
users; Community - What is the current experience of public transport Corridors
Operational and business characteristics of users? Why did the customer select a specific mode?
existing public transport operators/service - Where will implementation impact businesses and
providers, Public MMM other economic activities? i‘r‘abr:‘;port
Existing and future demand corridors in the city; TTO”SD_OFT £ Provincial - Where did the city observe these customers? Along Supply
Existing public transport facility infrastructure B e = ﬁ;ﬁ;g:? ' which routes, the volume of passengers/users, to
and roadways and rail infrastructure operating where, how did they transfer and utilise the existing
along; and system?

Institutional structures that plan and govern

L _ _ 3.2.2 Public Transport Supply
existing public transport operations.

Determine the public transport supply and the level of service in terms of waiting time, journey time,
operational hours, fares, service areas and other identified aspects of supply.

The status quo attained from the above compared
to requirements for an integrated public transport
system provides the elements that need to be

3.2.3 City Spatial Structure and Demand Corridors
The approach and data incorporated in the development of the City Spatial Structure and to derive the

improved within the current public transport Care T Demand corridors are:

system. The minimum requirements for an - Contextualise the spatial orientation through the development of a Land Use Model for the base
integrated public transport system are based on year 2015, and through applying the SDF and macroeconomic forecasting develop land-use
best practice and standards set by the National e scenarios for 2025 and 2036:

Department of Transport for public transport

systems in South Africa. - DerivetheCitst demographic pr ofile.(_populatéth.n d e
Public transport best practice set out to establish a The prpflle was obtained for the base y_ear 2015 and through the appl_lcatlon of the future year

system that provides a safe and efficient system to scenarios of the land-use model determine the 2025 and the 2036 profile.

all public transport user categories, that is Demand Corridors are derived through:

environmental, economic ~ and financially - Obtaining regional and local travel patterns and mode use from Mangaung Metropolitan
sustainable, and which is effectively managed and > o g. 9 P 9 9 P

operated through well-established institutional and = s Municipality (MMM) Household Travel,

business structures. - Determine existing public transportation demand to identify main travel corridors (classified public

The planning and implementation of an integrated transport link counts, public transport facility surveys and bus and taxi on-board surveys). Align

public transport network and system thus require a
balanced approach to provide services that
accommodate the needs of residents, incorporate
existing operators, infrastructure provision and the
revenue that can be earned.

these corridors with the origins and destinations as defined from the spatial structure and
MMM HTS 2017(once available),

- Develop public transport matrix for the base and future year to define functional public transport
corridors ( refer to Section ),

- Define existing primary and secondary demand corridors (movement networks) from the above
data. Corridors are categorised as follows:

- Primary Corridor:
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Two or more public transport modes operate along the corridor;

Combination of origin and destination pair demand more than 1000 peak hour passengers
- Secondary Corridor:

A public transport mode operates along the corridor
Combination of origin and destination pair demand range between 501 to 1000 peak hour
passengers

- Minor Corridor:

A public transport mode operates along the corridor

Combination of origin and destination pair range between 30 to 500 peak hour passengers
Develop citywide IPTN based on demand corridors, existing public transport supply and land use.

3.3.1.1 Network Validation Criteria
The principles that were selected to validate the citywide network to meet the objectives set for the
system pertaining to the geographic extent are:
Area coverage of the network (Access to Public Transport);
Transfer between routes and services (Mobility);
The directness of routes and service (Mobility); and
Spacing between routes and corridors (Economic Feasibility, Frequency of Service versus
Accessibility).

3.3.1.2 Area Coverage

One of the first factors to consider in transit system design is the extent of the network and the area it
covers/serves. A transit network should ideally cover to the greatest extent possible while balancing
what is economically reasonable and socially desirable/equitable.

Areas within a 5-minute walking distance from transit stations are the primary service areas; the
highest number of potential passengers living in this area can be expected to make use of the available
service, provided it is of satisfactory quality.

Areas with a 5 to 10-minute walking distance from a public transport stop represent the secondary
service area; in this area, the percentage of people willing to use the transit service reduces rapidly,
the further they are from a public transport stop.

The unwillingness of people to walk long distances is illustrated in Figure 3-1. The figure illustrates
that people living or working in an area that requires more than 10 minutes of walking to a public
transport stop, will require some form of feeder system in conjunction with the primary transport
service.

d

MWhGANG
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120
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100 —

== == Simplified for planning

80

60

40

% of potential customers

20

0 5 10 15

Access time by walking(min)

Figure 3-1: Potential Transit Passengers using Transit as a Function of Walking Access Time

3.3.1.3 Transfer between Routes and Services

Once the area coverage has been determined, various operational factors should be examined, such
as possible transfers between routes and different modes. Passengers always prefer a direct ride as
opposed to one that requires a transfer. Passengers exhibit a reluctance to transfer primarily due to
the conditions under which transfer takes place. Public transport users are not likely to transfer or
switch mode if the total journey length is less than 10 km. A passenger will transfer mode within the
first 5km of the journey given that the next and possible final leg of the journey is more than 10km.
This rule will be used to determine if transfers can be allowed on primary demand corridors.

3.3.1.4 Directness of Routes

The directness of a route can be defined as the ratio between the actual travel distance between two
points when using the transit system, and the straight-line distance between the two points. This ratio
should preferably be minimised, although this can prove to be quite difficult in some cases because
transit routes are constrained by street patterns and topography. The best way to minimise the
ADines$ of route ratioo is to create routes
routes along the highest passenger desire lines, while serving populated areas in between as much
as possible.

Optimising the directness of the route is often in direct conflict with an attempt to maximise coverage.
The best coverage is often obtained by using circuitous routes, rather than direct routes. Direct routes
are justified in areas where transit demand is high, but in areas with low demand, service would be
too infrequent if direct routes where used.

3.3.1.5 Spacing Between Corridors and Routes

The spacing between routes should consider the distance between parallel routes determined by the
density of travel demand along parallel corridors. As mentioned before, a person is well served by a
transit system if he/she resides within a 5-minute walking distance of the transit line (approximately
400m if a person walks at a speed of 1,3m/s).

For a given transit demand in one direction, there is an option of either supplying a few routes with
frequent service or many routes with infrequent services. In general, it is preferable to have fewer lines
with while service rather than many lines with infrequent services.

If there is sufficient demand, the line spacing of 800m is advised (which means the maximum walking
distance from transit service will be 400m). However, if demand is not substantial enough to support
lines so close to each other, spacing can be increased to 1,6km, which will result in a maximum walking
distance of 800m (10 minutes), which is also still acceptable. Spacing larger than this will typically
result in poor coverage.
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N8 Corridor from Botshabelo up to Thaba Nchu;

Brand Street in Thaba Nchu linking into the core of Thaba Nchu; and

Possible integration of surrounding land uses with the Thaba Nchu railway station.

As part of a major intervention to stimulate economic development in the eastern parts of

The main statutory document which guides and directs development towards achieving the future Bloemfontein, the proposed Airport Development Node has been identified as a key secondary
spatial vision of Mangaung is the Mangaung Spatial Development Framework (2016) (see Figure 4-1 node to be developed. The proposal is to develop it in two distinct phases. Phase 1 comprises
and Figure 4-2). land (700 ha) to the south of route N8 and covers the areas of Shannon and Bloemspruit. The
The MSDF aims to address the spatial and socio-economic inefficiencies of the metropolitan area and area to the north of route N8 (1100 ha) is intended to be developed as Phase 2 and will cover the
to achieve a spatial structure which complies with the norms and principles of the Spatial Planning and area east of the Bram Fisher National Airport up to the alignment of the proposed eastern bypass

Land Use Management Act (SPLUMA), including Spatial Justice, Spatial Efficiency, Spatial
Sustainability, Spatial Resilience and Good Governance.

In order to achieve this, the MSDF suggests an integrated approach comprising several significant
interventions summarised as follow:
Improving the functional integration and relationship between Bloemfontein, Botshabelo and
Thaba Nchu by enhancing development along the N8 corridor and/or the railway line running
parallel to it;
Stimulating economic growth and mixed-use development in the eastern and south-eastern parts
of Bloemfontein which would create a more balanced city structure for the town (refer to Figure
4-4), and benefit communities in Mangaung Township, Botshabelo and Thaba Nchu;
Strengthening the city core through CBD regeneration and consolidating the urban structure by
way of an Urban Edge;
Enhancing local economic development in Bothsabelo and Thaba Nchu and between these two
areas by way of corridor development (refer to Figure 4-5). This includes the establishment of a
labour based manufacturing hub/IDZ at Botshabelo, and reinforcing Thaba Nchu to become a

route, as well as land to the north and north-west of the airport. A critical factor to the successful
development of this node would be the construction of the eastern bypass route through
Bloemfontein which links to the N1 freeway to the north and south of the town. This route will
provide regional access to the Airport Node for north-south moving national and local traffic, and
will enhance the total viability of the proposal as the local economy of Bloemfontein will not be
sufficient to sustain development of this magnitude.

The Mangaung Built Environment Performance Plan also identified a number of underserved
townships earmarked for upgrading, consolidation and infill development. As illustrated on Figure
4-3 these include the Grasslands area to the east; Bloemside Phase 1, 2 and 3 to the south
thereof; a number of underserved townships representing the southern parts of Mangaung
(including Batho, Bochabela, Phahameng, Namibia, Freedom Square, Rocklands, JF Mafora and
Kopanong); and Lourierpark to the south-west. Development in these areas includes the
upgrading of infrastructure and amenities, promotion of local economic development, and the
upgrading/formalisation of informal settlements.

Several mixed-income and mixed housing typology project areas were identified 7 theso-c al | ed 7
rural market town; and L : . . . :
| _ ¢ h gi | N h Land Parcelso initiative, including Brandkop 70
mproving access rorT] the surroun .|ng rura communme.s to these areas. _ north thereof adjacent to the south of route N8 west, Cecilia directly to the north of N8 west,
The MSDF states that this approach will reduce the competing pressures between the different areas, Pellissier infill development, Vista Park Phase 2 and Phase 3 which are located to the west of

reinforce the soundness and inherent strengths and efficiency of the compact basic city structure, and
optimise the use of limited public and private sector resources.

The Mangaung Development Concept and Approach as noted above is confirmed in the Mangaung
Urban Network and Integration Zone Plan (Figure 4-3) which was submitted to National Treasury as
part of the Mangaung Built Environment Performance Plan (BEPP) report. The following key findings

Church Street, and Hillside View located to the east of Church Street (see Figure 4-4).

The Mangaung Built Environment Performance Pl an
earmarked to consolidate mixed economic activities. In the western parts of the City, it includes

the areas surrounding route N8 in Schoemanpark immediately west of the N1-N8 intersection, as

and proposals, as illustrated in Figure 4-3 are important to note: well as the area surrounding route R64 north of Langenhovenpark and west of the Nelson
The N8 corridor linking three secondary nodes (Airport Node, Botshabelo and Thaba Nchu) is Mandela Road/R64-N1 interchange. The remaining two urban hubs reflected in the Built
identified as an activity corridor focused on integrating these secondary nodes through several Environment Performance Plan are the Mangaung Township to the east of the Hamilton-Vista
development initiatives. This corridor consists of road (National Route N8) and rail infrastructure economic activity area and the Schoemanpark (Ooseinde-Transwerk Industrial cluster) located to
and is earmarked as a strategic corridor initiative in the National Development Plan (NDP) as part the east of the CBD along N8 East.
of the Strategic Integrated Projects (SIP) group 7. Figure 4-4 also indicates five Integration Zones intended to enhance the functional integration and
Thaba Nchu CBD, consisting of the following links: Zone is between Botshabelo and Thaba Nchu i see Figure 4-5).

Botshabelo main road linking the Botshabelo CBD to the N8 Corridor;
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Mangaung Spatial Development Framework
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Figure 4-1: Mangaung Spatial Development Framework
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Figure 4-5: Botshabelo-Thaba Nchu Restructuring Interventions

The observed demand provides the existing public transport and private vehicle movement within the
transport system. This demand is influenced by the supply of public transport services, i.e. routes and
the services that public transport operators provide to passengers. These routes and services provided
are based on where operators can earn the highest revenue and not necessarily serving the origins
and destinations between which passengers prefer to travel.

To attain where people move and where they most likely would travel was obtained through:

Development conceptual origin-destination matrix based on land-use (SDF and existing land uses);
and

Determining the origin-destination pairs from the household travel survey for Mangaung specific.

The primary, secondary and minor origins and destinations were determined from the land-use model
for 2015. The land-use model provides a zoning system for the city and the number of people living in
each zone and the number of job opportunities provided in each zone. For the identification of primary,
secondary and minor origins and destinations, the population density per zone is used to rank origin
zones, and the total number of formal and informal jobs per zone is used to rank destination zones.
Zones were classified into primary, secondary and minor origins based on the following criteria:

Primary origin i population density of more than 5 500 people per square kilometre;
Secondary origin i population density of 3 000-5 499 people per square kilometre.
The criteria used for destination zone classification are:
Primary destination i more than 10% of total jobs are provided in a specific zone;
Secondary destination i between 5% and 10% of total jobs are provided in the zone.
The result of the ranking of the zones from an origin and destination point is presented in Figure 4-6

present the primary origins and destinations, and Figure 4-7 present the secondary origins and
destinations.

The Mangaung household travel survey was analysed, and the total number of public transport person
trips generated or attracted per zone were determined for the AM peak period ( 3hours). The traffic
zones were categorised based on the 3-hour trips generated (origins) or attracted (destination) for
work purpose and education purpose trips. Figure 4-8 presents the zones that attract the highest
number of work trips and Figure 4-9 indicate the zones generated the highest number of work-related
person trips. Figure 4-10 presents the zones that attract the highest number of education-related
purpose person trips and Figure 4-11 present the zones that generate the highest number of
education-related person trips. The main origins and destination identified, through both these
processes, correlated in terms of main education- and work destinations and origins.

Figure 4-12, Figure 4-13 and Figure 4-14 conceptually show the movement patterns between the
identified main origins and destinations for work- and education-related trips. Local movement in
Bloemfontein, Botshabelo and Thaba Nchu are evident and movement from Botshabelo and Thaba
Nchu to Bloemfontein and the inverse thereof. The quantification and volume were derived from the
household travel survey origin-destination matrix and is presented as part of the demand modelling

results.
Primary movements: \

0 South-eastern areas of Bloemfontein (highest density residential) to
Bloemfontein CBD (30% of MMM jobs provided in CBD)
0 Botshabelo and Thaba Nchu to Bloemfontein CBD
1 Secondary Movements:
o From/to Bloemfontein CBD to Bloemfontein Suburbs
o From/to Botshabelo suburbs to Botshabelo CBD and industrial area
o From/to Thaba Nchu suburbs to Thaba Nchu CBD and industrial area
1 Minor movements:
o Within suburbs of areas towards primary and secondary movements
and diagonal to primary and secondary movements. Direct movement

o
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Figure 4-6: Primary Origins-Destinations
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Figure 4-8: Work Trips Destinations
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Figure 4-10: Education Trips Destinations
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