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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:
*Roadway
Facilities

principles) Alternatives *NMT
*Fleet alternatives *|TS etc.
*Operational Hours etc.

Operational Alternatives:

*Patronage/Demand
(Scenarios)

*Route and Service (Design

Implementation Strategies

(Balance cost and available Funding
through implementation strategies):

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

*Capital .
*Operational/business *Operational
*Revenue *Industry

e |nfrastructure

*Funding etc. :
*Business etc.

Business Model (Quantify/Evaluate Alternative
Implementation Strategies):

*Alternative 1 - Concept Operational Plan
*Alternative 2 - Concept Operational Plan etc.

*Compare and select Optimum alternative or
combination thereoff

Implementation Plan
(Public Transport Improvement

Program):

* City-wide and

*Per 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.

Table 13-1: Patronage Scenariol (Including Subsidised Bus Demand) per Corridor 2017, 2035, 2036

2017 - 2017 - Daily Distributed in 2025 - Distribute in 2036 - Distribute in
Bloemfontein Daily Bloemfontein Daily Pax Bloemfontein

Daily Pax Distribute in

Daily Pax Bloemfontein Pax (High)

The estimation of patronage for a public transport system is key to the system design, sizing and can influence Dr Belcher 39,303 51,650 47,527 47,527
the selection of the type of system and components to facilitate the estimated demand. Furthermore, to evaluate Maphisa 13,350 13,790 14,209 16,528
the sensitivity of the system, to change and accuracy of estimated patronage, two patronage scenarios were OR Tambo 14,520 14,520 15,455 17,977
developed with subsets that represent a conservative and optimistic approach respectively for the base year CBD 6,121 57,678 9,657 90,992 9,926 93,530 9,949 93,742
and two future year scenarios. The two patronage scenarios are: Botshabelo 21,414 22,179 23,654 25,362

IPTN patronage comprises of existing subsidised bus services demand and existing minibus taxi demand; H;ﬂza 8,541 28,032 23,942 24,200

and 103,249 57678 139,827 90,992 134,715 93,530 141,543 093,742

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

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

2017 -
Daily
Pax

Distribute in

Bloemfontein Daily Pax rl?loemfontel

Distributed in 2017 - Daily Distributed in 2025 -
Bloemfontein Pax (High)

2036 - Distribute in
Daily Pax Bloemfontein

Daily Pax

scenarios and subsets are: Dr Belcher 30,116 30,801 30,994 33,683

Patronage Scenariol — Including subsidised bus service demand): Maphisa 8,732 8,798 9,294 9,766

- 2017 Low (70% PT matrix); OR Tambo 9,497 11,758 10,109 10,622

- 2017 high (full PT matrix); CBD 6,121 35,760 5,987 56,415 6,154 57,989 6,168 58,120

- 2025 high; Botshabelo 8,345 8,641 8,491 9,334

- 2036 high. Thaba Nchu 10,973 13,555 11,701 12,273

Patronage Scenario - 2 Excluding Subsidised bus demand: 73,784 35,760 79,540 56,415 76,742 157,989 81,845 158,120

- 2017 Low (70% PT matrix);

- 2017 high (full PT matrix); Diagram 13-1: Patronage Scenario Compared

- 2025 high;

- 2036 high. 50,000 40,000
The estimated daily patronage per functional public transport inclusive of subsidised bus demand is presented 45,000 . 35,000
in Table 13-1, and Table 13-2 presents demand per scenario excluding subsidised bus service demand. The 40,000
total demand for the city-wide system is 30% less when the subsidised bus service demand for the local 35,000 30,000
corridors are excluded. The rural corridor and cross-border demand are not included in these scenarios. The 25 000
patronage associated with these corridors represent 4% of the total demand and will be accommodated as 30,000 I ’
separated contracts and evaluated when contracts are up for renewal. Diagram 13-1 presents the comparison 25,000 20,000
of the patronage scenarios. The inclusion of the subsidised bus service demand is notable in the Botshabelo 20.000
and Thaba Nchu corridors. 15'000 I 15,000
The patronage growth factor is derived from the macro-economic study and land-use scenarios developed for 10.000 10,000
the project. The land-use scenarios aligned with the BEPP and approved SDF. The population growth and ’ - & 000
economic growth is estimated to be marginal for the 10- and 20-year horizon. The selection of a system option 5,000 . ’
needs to accommodate this marginal increase in population and allow for the system to be expanded when 0 0
demand realises rather than designing for the ultimate population estimated. Dr Belcher Maphisa CBD Botsabelo Thaba Nchu
The patronage estimation was utilised for the route design to determine patronage per route and service of the 2017 S1 2025S1 m2036S1 m2017 S2 2025 S2 2036 S2

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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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

INTEGRATED
PUBLIC
TRANSPORT
NETWORK

4

MANGAUNG

AT THE HEART OF IT ALL

L Peak Hour Distance

Non-motorised

<50

1-3km

Mini-bus Taxi - Mixed
Traffic

<500

<5km

Bus —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
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) = O T = ) = 3} =
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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 —conventional - Mixed Traffic (kerb-side loading)

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

13.3 System Design

To include 85% of the metro’s population into the IPTN system is one of the objectives of the system as well as
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;
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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-destination pairs and demand between OD’s after subdivision into sub-corridors utilising
public transport matrix;

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.
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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 2 — Ipopeng, Mafora Central, Mafora East operational areas

Dr Belcher:
- Sub-corridor 1 — Turflaagte, Freedom Square, Namibia, Ooseinde;
- Sub-corridor 2 — Heidedal; Grassland.

CBD:

- Sub-corridor 1- Brandwag,

- Sub-corridor 2- Universitas,

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

- Sub-corridor 5 — 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 — 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.

- Inthe 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 — 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.

INTEGRATED
PUBLIC \lL
TRANSPORT
NETwork MANGAUNG

AT THE HEART OF IT ALL

Direct Routes — 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 — 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 — 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 13-12: Percentage Peak Hour Trips Distribution per Destination Area (2017)
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Figure 13-13: Operational Areas
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Figure 13-15: Complementary route design OR Tambo
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Table 13-5: OR Tambo Route and Service Designh Options Summary
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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 05:00 — 20:00 15-minute frequency peak hours
3 routes will alternate
30-minutes Off-peak hours

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

Sunday/Public Holidays 06:00 — 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 1 — 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
PUBLIC JL
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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 2 — 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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Table 13-9: Operational Hours and Service Frequency Guideline

Alternative 1 - High Demand Alternative 2 - Existing Service
operational hours

05:00 — 20:00 05:00 — 20:00
05:00 — 16:00
Sunday/Public Holidays 06:00 — 15:00

Diagram 13-2: Percentage of Total Boarding per Hour — Full On-board taxi Survey
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13.7 Vehicle Capacity
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Diagram 13-3: Trunk Only Route Design - Vehicle Fleet Requirement per design year
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This section pertains to vehicle capacity only and determines the vehicle seat capacity per route to provide
services per route design alternatives given the set maximum of a 20-minutes service frequency in the peak
hours of the day.

The minimum level of service for the IPTN system relating to service frequency is 20-minutes. In order to provide
services at this frequency, the number of seats per vehicles will be optimised/adjusted to ensure that services
are provided at the selected frequency.

The vehicle fleet considered for implementation as part of the IPTN system will be universal accessible vehicles
(refer to vehicle specification in Annexure U).

The vehicle fleet comprises of a variety of vehicle capacity to align with demand per route and will comply with
all standards per grant requirement. The transformation/replacement of existing public transport vehicles with
vehicles that comply with universal accessibility standards, AFC and APTMS requirements form part of the
incremental approach associated with the implementation of the system and the impact of this replacement on
cost will be addressed as part of the impact of implementation strategies.

Vehicles considered as part of the fleet are:

- Articulated bus — 120 passenger capacity;

- Rigid bus - 80 passenger capacity;

- Smaller vehicle for feeders and direct/diagonal routes and services — 22 passenger capacity. The detalil
specification of these vehicles needs to be finalised. These vehicles will comply with standards and
requirements per IPTN grant conditions and will be universally accessible;

The vehicle fleet that will be required for the implementation of trunk only routes is presented in Diagram 13-3,
trunk-feeder route design is presented in Diagram 13-4 and trunk-feeder with selected complementary routes
are presented in Diagram 13-5. These diagrams per route design present the fleet per design year patronage
for Patronage Scenario 1 with subsidised bus demand included. The trunk route design requires the least
vehicles for all design years; however, it needs to be noted that fewer passengers will be transported with this
option and the revenue can thus be lower. It can, however, be the first increment of implementation to be
followed by implementing feeder services with the ultimate system where trunks are extended to complementary
routes. The fleet requirement for trunk-feeder and complementary routes are between the trunk only and trunk-
feeder only option. Thus, a hybrid approach to suit the specific corridor will be required.

The impact on the passenger experience in the provision of services needs to be acknowledged in conjunction
with financial considerations. This comparison of the alternatives in terms of financial impact will be addressed
on the options analysis.

2036

Dr Belcher = Botshabelo Thaba Nchu  Maphisa OR Tambo CBD Dr Belcher = Botshabelo ' Thaba Nchu

22 m80 m120
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Diagram 13-4- Feeder and Trunk Route Design - Vehicle Fleet Requirement per design year
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Diagram 13-5: Feeder, Trunk and Complementary Route Design - Vehicle Fleet Requirement per design year
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The selection of a specific mode for a demand corridor is furthermore influenced by the distance of the
demand corridor and the selection of a ROW. In Figure 14-1, a comparison is made between vehicle
capacity and a range of right of way per vehicle. It is apparent that the right of way and the priority settings
at intersections influence the capacity of the system. When selecting a specific mode for a corridor, the
capacity and thus, the ROW and intersection configuration need to be specified carefully.

MMM — City Wide Integrated Public Transport Plan

The purpose of the “Infrastructure Design, Characteristics and Sizing” chapter is to quantify the facilities,
roadways, and systems required to implement the Hauweng system per the alternative route design presented
in the preceding sections.

The design and sizing approach are to incrementally implement the infrastructure that complies with geometric
design standards and universal access design standards. The size or capacity provided will be increased
incrementally when demand trigger increase in capacity.

The first-order mode selecting in Section 13.2 indicated that the hourly volume call for a system where public
transport operators in mixed-traffic with intersection priority for public transport vehicles like queue jump lanes.
Table 14-1 summarise the public transport demand per corridor, adjacent mixed traffic volumes, distance per
corridor and the recommended ROW. These guidelines are applied in selection of ROW and road infrastructure
upgrades required to implement the IPTN per design years (2017, 2025, 2036).

Table 14-1: Right-of-way

The design principles for roadways, stops, stations, depot and other elements indicate the implementation
modules per element and the demand that trigger an increase in capacity.

The design principles are provided per element of the system, and the infrastructure is quantified per route
design options for the 2017,2025 and 2036 design years. One Direction

Corridor

Hourly Passenger

Adjacent traffic

ROW Demand per volume per lane per

The size of the system per route design option defined is quantified citywide to indicate the difference between

route design options and the infrastructure required. The design principles per element of infrastructure are

provided, and the outcome per element is summarised on a corridor level. Non-motorised Facilities | 0 50 < 3km N.A.
Road Based | Mixed Traffic 0 450 3-10 km <550
. . Mixed Traffic (kerb-side
, , Infrastructure Design Principles Cost, Revenue and Funding loadi 500 1500 10 - 50 km <550
Operatlonal Alternatives and Requirements per per Alternatives (Financial Oa. |ng) _—
Patronage/Demand AL Impact) With signal priority 1500 6000  10-50km >750
(Scenarios) «Roadway -Capital measures
*Route and Service «Facilities -Opzrationallbusiness Mixed traffic with
Principles and Design *NMT “Revenue exclusive lane use in 2500 6000 | 10-35km >850
*ITS etc. -Funding etc. peak hours (one lane)
Exclusive Right of Way ' 500 | 6000 | 10-35km >1000
kerb lane
Road based | Exclusive Right of Way
Implementation Strategies Business Model (Quantify/Evaluate) modes or Median/Separate Bus 8 000 15000 | 10 - 35 km >1000
(Balance cost and available «Alternative 1 - Concept Implementation Plan light rail Way Express service
Funding through implementation Operational Plan (Public Transport (one lane)
strategies) «Alternative 2 - Concept Improvement Program) Rail Exclusive Right of way 20 000 80000 | >15km >2500

Operational Plan etc.

*Compare and select Optimum
alternative or combination thereoff

*Operational
*Industry

e Infrastructure
*Business etc.

*Citywide and
*Per corridor

Diagram 14-1: Alternative Analysis Process and Components

Right-of-Way
14.1.1 Design Principles

A right of way is defined as a strip of land with pavement or rail tracks on which public transport units operate.
The public transport units/vehicles that form part of the city’s strategy were defined in Section 13.2.

The right of way that will be implemented as part of the IPTN will be ROW A to C. The right-of-way needs to be
selected based on the demand and mode required within the specific corridor.

The hierarchy of ROW’s are:

ROW A — fully separated and controlled by specific agency;

ROW B - partially separated with painted or physical demarcated lanes operating in the median or on the
kerbside; and

ROW C — common streets with general traffic.

A transport system comprises a range of demand corridors that vary from minor to major demand
corridors. In the MMM context, the demand corridors vary from 500 to 10 000 passengers per hour. To
effectively service this range of demand corridors, a range of mode capacities and ROW are required.

Direction

Distance

hour

Heawvy Rail: Moving Block Signals
Heawvy Rail: Fixed Block Signals
Light Rail Exclusive ROW, MB Signals

Light Rail: Exclusive ROW, FB Signals —
Light Rail: On-Street Section N EE—
Commuter Rail: Owned ROW I

Commuter Rail: Leased ROW
Streetcar

Bus: Shared HOV Lane, No Stops
Busway: Local/Express

Busway: All Stops

Bus: Dual Bus Lane, CBD

Bus: Bus Lane, CBD

N mmm Typical Capacity Range

Bus: Mixed Traff .CBD _ . _
{1E: el Iralie, nen Highest observed in Morth America

n

Bus: Mixed Traffic, CBD | ™

S T e T L L L L L O O L B B B L L

20,000 30,000 40,000 50,000 &0,000
Person Capacity (peak direction passengers/hour)

MB = Moving Block FE = Fixed Block ROW = Rights-of Way HOV = High Occupancy Vehicle CBD = Central Business District

Figure 14-1: Comparison of Mode Capacity Based on Right of Way

MMM — City Wide Integrated Public Transport Plan 14-1|Page



MMM - City Wide Integrated Public Transport Plan

Mixed traffic operations imply that no dedicated lane is provided or constructed for public transport operations
only. A typical mixed-traffic public transport environment is presented in Figure 14-3. Mixed-traffic operating in
general traffic lanes is suitable for operation with relatively low congestion but may still result in buses being
subjected to delays caused by private traffic. Where congestion impact journey time significantly kerbside
dedicated lanes can be implemented during peak periods of the day. Figure 14-2 show options for the
implementation of dedicated lanes during peak hours of the day.

The typical station and stop configurations that can be implemented as part of the mixed traffic operational
model are presented for different intersection and road classes:

Figure 14-4 - Far-Side Large Stations -Bus Stop in Lane;

Figure 14-5 - Far-Side-Uncontrolled Station-Bus layby;

Figure 14-6 - Near-Side Uncontrolled Station —Bus Stop in Lane; and
Figure 14-7 - Near side — Uncontrolled Station (Queue Jump).

ml hr----'—\nn--w-w--

St A= e L e N B R eI S
- g . + PSS ,G = } X

Figure 14-2: Temporary demarcation of exclusive public transport lanes
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Bus Stop - Né:ar-si-(ié, Bus stop in trafﬁc lane
No shelter/seating, Rubbish bin, Way finding information.

Uncontrolled Station - Near-side, Bus stop in traffic lane
Shelter and seating, Rubbish bin, Way finding information.

Uncontrolled Station - Far-side, Bus stop in traffic lane
Shelter and seating, Rubbish bin, Way finding information.

@ Loading

Figure 14-3: Typical Mixed Traffic Environment for Quality Public Transport Service
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Figure 14-4: Far-Side Large Stations -Bus Stop in Lane
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Figure 14-7: Near side — Uncontrolled Station (Queue Jump)

14.1.2 Right of Way Requirement

The full public transport matrix assignment for the three design years are presented in Figure 14-8, Figure 14-9,
Figure 14-10. Table 14-2 presents the recommended ROW per corridor per design year. The implementation
of the ROW is subjected to detail analysis through a traffic and transport study for the specific corridor. The
ROW recommended per year can be required earlier or later given the growth rate of private and heavy vehicle
volumes in the corridor. The recommended ROW, however, provide a long term horizon and the development
of roadmaster plans can take these recommendations into account. Comparing the assigned volumes with the
private and heavy vehicle traffic along the corridors (refer to Annexure J) the recommended ROW per corridor
and the intersections that potentially will required queue jump lanes are presented in Figure 14-11.

Table 14-2: Right-of-Way per Corridor (Patronage Scenario 1) per Design Year

Veh Volume Peak Direction
Peak Hour (Private and
Heavy Exclude PT)

Peak Hour Passenger per direction

Mixed With signal priority measures

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

MMM - City Wide Integrated Public Transport Plan

N < S| @
N N S| K N
Dr Belcher 2836 3726 3429 3429 2 900 | 1054 1311
Figure 14-6: Far-Side-Uncontrolled Station-Bus Pull-Out Dr Belcher
Meadows 1946 2557 2353 2353 2 900 | 1054 1311
Dr Belcher Direct <20
routes 778 1023 941 941 0 250 250
Maphisa 1869 1672 1989 2314 800 | 937 1165
OR Tambo 2033 2033 2164 2517 2 | 1200 | 1406 1748
CBD 857 1352 1390 1393 700 | 820 1020
Represent 8
distribution
corridors 8075 12739 13094 13124
Botshabelo 2998 3105 3312 3551 250 | 293 364
Thaba Nchu 3488 3924 3352 3388 300 | 351 437
Mixed Traffic
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14.1.3 Road Master Plan

Several roadmaster plans were developed for sections of the city. The proposed roads and road classification
are presented in Figure 14-12. Given the mixed traffic operations and implementation of dedicated lanes during
peak hours given the outcome of detailed traffic impact studies per implementation phase of the IPTN the
capacity within the network will be enhanced by the implementation of the IPTN and rationalisation and
formalisation of existing public transport providers.

14.1.4 Roadway Requirement

A desktop assessment of the IPTN network was done. The roads were categorised based on the existing road
surface and the jurisdiction that the road resides in. The roads that form part of the IPTN were categorised as
follow:

Gravel roads that need to be surfaced or links required to be constructed,;

Roads that are foreseen to be maintained as part of the city road maintenance program
Roads under the jurisdiction of Free State province

Rehabilitation and maintenance that will be funded by Public Transport Network Grant
Future road links

Roads under the jurisdiction of SANRAL

Table 14-3: Estimated Roadway Upgrades and Maintenance

The desktop study resulted in:

All roads part of the IPTN within the Bloemfontein area was allocated to the city maintenance and
rehabilitation category.

Class 3 and Class 4 roads part of the IPTN in the South Eastern Quadrant was allocated to the IPTN
rehabilitation and maintenance category.

All roads in Botshabelo and Thaba Nchu that will be utilised by the PTN were allocated to the IPTN
maintenance and rehabilitation program.

Roads that require surfacing (existing gravel roads) were allocated to IPTN infrastructure required.

The classified roads are presented in Figure 14-13. To determine the quantities per category, the length of
roads per category was determined from the cities road network centrelines. The existing number of lanes and
lane widths were obtained from the 2014 MMM aerial photos. The extent of road upgrade, maintenance or
surfacing are presented in Table 14-3, and the details are provided in Annexure Y.

No dedicated lane will be required in the next 12-years although in some areas(CBD corridor) partially dedicated
lanes will be required. The cost of implementation of this arrangement and the date of implementation need to
be quantified in the detail operational plan for the corridor.

Corridor Additional Lane |[Resurfacing/ rehab road sections Resurfacing/ rehab section Resurfacing/ rehab section Resurfacing /rehab section Future Links
m? (Part of city maintenance program) m? |[(PTNG) m? (Provincial) m? (SANRAL) m? m?

Botshabelo 83,721 - 564,873 - - -
CBD 19,369 1,486,068 40,696 - - 40,617
Dr Belcher 109,977 320,393 157,168 76,590 - -
Maphisa 37,193 132,905 195,036 - - -
OR Tambo - 156,067 73,306 45,770 - -
Ring Road (M10) - 193,402 - - - -
SANRAL - 31,681 - - 977,821 -
Thaba Nchu 55,043 - 422,226 - - -
Future Links

(Vista Park ) ) i ) ) 30,907

*m? length of road X number of lanes. Lane width=existing lane width
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14.2.1 Design Principles

Public transport stops, stations, and terminals come in many sizes, with differing levels of activity and passenger
amenities, but all serve as points where public transport passengers begin, end, or continue their trips. The
quality of the passenger environment at stops, stations, and transfers are important elements of a public
transport system and the perception of passengers of a public transport system.

Stops, stations, and transfers can include a number of elements, like, waiting areas, walkways, doors, stairs,
escalators, elevators, fare gates, ticket machines, information displays, and bicycle storage facilities. Station
and stop element design involve a combination of estimating passenger flows and providing sufficient space for
passengers, as determined by a selected design level of service.

Station and stop design must accommodate passengers with categories of special needs, but attention should
be given to designs that are convenient to passengers with categories of special needs (e.g., elevators co-
located with stairways), rather than merely Universal Accessible compliant (e.g., an elevator provided in a
remote location).

The selection of a stop or station type depends on the route design and whether the facility will be an end
destination or a transfer point. The function of a facility is determined by the number of routes that pass the
facility or pass near to the facility. To this end, facilities are planned to allow passengers to have choices to
transfer voluntarily between routes or are forced to transfer due to the design of the system. The forced transfer
provided access to routes to varies destinations in the city and can thus be convenient if a passenger missed
the first bus of the day but are aware that access can be gained at a main transfer to several routes that pass
close or near to the final destination.

To allow for options within the system where passengers can transfer and allow for loading and offloading near
main points of interest such as hospitals, retail, universities and other a hierarch if facilities form part of the
IPTN. A six-tire hierarchy was developed for the IPTN and comprise of:

Controlled Access Stations;

Uncontrolled Access Stations (Stop with Shelters);
Transfers (Main);

High capacity public transport stops

Stops;

Low Capacity Transfer (Voluntary Transfer).

The selection of the type of facility design that needs to be used per stop point along routes was derived from:

Estimated number of passengers that will board/alight at the point;

Land-use in the direct vicinity of the station;

First or the last station along trunk routes are controlled access station to function as a gateway to the
system; and

Only stops will be provided along feeder, direct, diagonal and complementary routes.

Design principles for:

Controlled access stations are provided in Table 14-5,

Uncontrolled access stations and stops design principles are listed in Table 14-6;

Stop design principles are detailed in Table 14-7;

Main transfers design principles and implementation scenarios are presented in Table 14-13;

High capacity public transport stop design principles are presented in

Table 14-8;

Low Capacity Transfer (Voluntary Transfer) design principles are provided in Table 14-9.
The design level of service for each element of the station or stop are provided per facility type and the LOS
needs to be determined per station through applying evaluation methodologies provided in “Transit Capacity
and Quality of Service Manual—2nd Edition “when patronage estimation per station is available during the
development of Operational Plans per implementation phase.

14.2.2 Design Approach

The approach to the design of stops and stations are that all of the facilities will be implemented modularly, and
when demand realises and trigger a capacity upgrade, the upgrade will be implemented. To quantify the size

of facilities and increments of implementation, the facilities were sized for the base year, 2025 and 2035 for
patronage scenario 1, including subsidised bus demand.

14.2.3 Levels of Service for Queuing and Waiting Areas at Facilities

An illustration of the Level of Service (LOS) concept for passenger queuing and waiting area is reflected in
Table 14-4. The thresholds were developed based on average pedestrian space, personal comfort, and
degrees of internal mobility. LOS is presented in terms of average area per person and average interpersonal
space (distance between people). It needs to be noted that it is assumed that a dedicated area for wheelchair
users will form part of all facilities. Note the design principles pertaining to cross-cutting elements such as
universal accessibility, design standards for geometric design and environmental aspects.

The LOS required for waiting within a facility is a function of time spent waiting, the number of people waiting,
and a desired level of comfort. Typically, the longer the wait, the greater the space per person required. A
person’s tolerance of a level of crowding will vary with time. People will accept being tightly packed on an
elevator for 30 seconds, but not in a waiting area for 15 minutes.

A person’s acceptance of limited personal spacing will also depend on the characteristics of the population, the
weather conditions, and the type of facility. For example, commuters may be willing to accept higher levels or
longer periods of crowding than inner-city and recreational travellers. The guidelines for the design of waiting
areas for the IPTN is attached in Annexure Z .

Table 14-4: Levels of Service for Queuing Areas

(m2/p) (m)

A 1.2 >=1.2 éﬁ % Standing and free circulation through

ﬁ the queuing area possible without

disturbing others within the queue.

g g
B 0.9-1.2 1.1-1.2 Standing and partially restricted
5 & %& circulation to avoid disturbing others
@ z& within the queue is possible.
<
C 0.7-0.9 0.9-1.1 ﬁ i%ﬂ % Standing and restricted circulation
& through the queuing area by disturbing

others is possible; this density is within

@% & % the range of personal comfort.
&

circulation is severely restricted within

& 5@ the queue and

<> forward movement is only possible as a
% 4@4’ Q%G group; long-term waiting at this
density impacts on personal comfort.

E 0.2-0.3 <0.6 g? 95 ﬁ Standing in physical contact with others
5 %@ R% is unavoidable; circulation within the

gueue is not possible; queuing at this
density can only be sustained for a

D> @:@ﬁ short period without serious discomfort.
F <0.2 Variable ﬁqp% gﬁg Virtually all persons within the queue

é are standing in direct physical contact
ﬁ % with others; this density is extremely
W% discomforting; no movement is possible

D 0.3-0.7 0.6-0.9 ‘ﬁ%% ﬁ % Standing without touching is impossible;

within the queue; the potential for
pushing and panic exists.

Source: Part 7/STOP, STATION, AND TERMINAL CAPACITY- Transit Capacity and Quality of Service Manual—2nd Edition
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Table 14-5: Design Principles for Controlled Access Stations

L INTEGRATED
PUBLIC

MANGAUNG | TRANSPORT

NETWORK

Seating Shelter Bicycle Refuse removal Fare Collection
parking Equipment
P?‘SSG”QGr Volumes per peak 15 e Seating rails e Enclosed no direct e Yes e Local collection; e Fare gates - 3
minutes: >400 per hour o Lockers under seating rails access. e Bins to be gates per
The station capacity/passenger waiting o 4 fold-down seats attached to a seating provided in station - One of
area can be increased modularly. The full rail in paid area station 3 for wheelchair
module and the half module extension o Guardrails to facilitate correct
are shown below. passenger flow
E10m5510m551°m5
”E’I Jlrose | wou | wee | Electricity Sewerage & water Lighting Safety Signage and
Refer to Annexure AA for detail Information
pertaining to incremental implementation e Connected to grid with backup as e Sewerage required e LED e Fire fighting ¢ Static
and sizing of infrastructure. above for access controlled equipment under passenger
e Electricity backup: Generator at each stations seating rails travel
station to run light, doors and ITS, or o Water required for e First Aid information only
cavity under floor at cubicle to house access controlled equipment
backup batteries stations
e Two CCTV cameras per station — at fare gates and from other end - preference
for initial WiFi

o Automated door openers on buses and in stations

¢ Sleeves for optic cable provided for all stations, not for stops off trunk - cabling to
follow when demand requires

e Communication and fare collection equipment to be supplied to vendors around
stations,

¢ City pay points and customer care facility

¢ PA System in box in cubicle with IP phone

Take note of compliance on:

e Tactile requirements at access through to boarding doors

e Level entry to buses

e Slope limit of 1:15 at access ramp

Controlled Access Station

Uncontrolled Access Station

Facility Influence area

- Bus bay/lay-by
Pedestrian and Cycle Facility

Table 14-6: Design Principles for Uncontrolled Access Stations

e Pedestrian waiting area: ¢ LOS D-F

e Pedestrian Walkways: ¢ LOS C-D

e Staircase: e LOSC-D

e Station Access Points/Gates: ¢ LOS C-D

¢ 35 Metre long station x 5 metres deep in

e Stations to be manufactured in 10-metre modules to cater for varied demand at
different locations

¢ 45 x 3-metre kerbside layby

e Situated right-up to layby roadway with Kassel Kerb docking

Passenger Volumes
per peak 15 minutes:
100><400

¢ Station floor needs to be raised to match low-entry bus. Low entry bus, entry level . ‘H}m;
is 340mm; Tl |

e Comply with Universal Access requirements '

e Station can be increased in modules of 10metre to allow for increase in passenger
demand. , 1 : ‘

. 'tl)'wo automated doors to align with left front door and middle door on left side of A - LT I ‘m ViR

us, 3 d

¢ Usually, 1100 mm wide with 30mm clearance for door handles each side when = \
door is open. Height is 1900mm. -

¢ One lockable manual roller door at entrance

e One emergency exit at other end of station

¢ 1 Metre for electricity

e 1 Metre for ITS

¢ 1 Toilet and washbasin

¢ Closable recess in wall for comms, e.g. microphone & IP phone

¢ 500 mm for cleaning equipment

¢ Pedestrian phase required at signals nearest to controlled access station or
pedestrian crossing at priority controlled intersections

e Signalling to be upgraded at relevant intersections to include voice and visual
signalling in the long term after detailed universal surveys completed

¢ Median to facilitate crossing on trunk, where more than 4-lanes need to be
crossed

# fad

Note designs presented are illustrative
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Station Placement and Intersection Configuration:
Class 4 Roads — Bus lay-by — Uncontrolled Access

100m

100m

N

N

35m

10m 10m’
—>

Controlled Access Station
Uncontrolled Access Static
Facility Influence area

- Bus bay/lay-by

Pedestrian and Cycle Facili
i
3

-

Incremental Implementation
The capacity/passenger waiting area can be increased modularly. The full module and the half module
extension are shown below.

10m

P> 10m >€

Module

3m
Ramp

Level of Services:

Station Sizing:

Station Doors

Cubicles
Signalling and
signage

. Bus shelter

Facility Influence area{paved)

- Bus bay

Poractrian and Cunla Fanilitv

L INTEGRATED
PUBLIC

>

Module

Ramp

e Pedestrian waiting area: ¢ LOS C-D
o Pedestrian Walkways: ¢ LOS C-D
* No controlled station access points/gates ¢ LOS C-D

» Dedicated bay for wheelchair

¢ 10 Metre long x 3 metres deep open station in 35 x 3-metre layby. Average configuration should
require + 2 modules

o Stations to be manufactured in 10-metre modules to cater for varied demand at different locations

o Station set back + 1 metre from Kassel kerb to facilitate quick boarding only through left front door

e No doors - largely enclosed with open doorways through which to board

e Open doorways to be at least 1 100 mm wide

¢ No cubicles

» Pedestrian phase required at signals nearest to controlled access station or pedestrian crossing at
priority controlled intersections,

» Signalling to be upgraded at relevant intersections to voice and lit signals

* Median to facilitate crossing

Amenities and Support hardware

Seating

e Seating rail at back
o Guardrails to facilitate
correct passenger flow

Shelter Bicycle Refuse Fare Collection Equipment
parking removal
e Direct e Yes, at e Local e No equipment - fare control when boarding
access selected collection; bus only through left front door
e Only roof stations e Bins to be
with limited provided in
side station
panelling

MANGAUNG | TRANSPORT
. ) NETWORK
Municipal Services
Electricity Sewerage Lighting Safety Signage and Information
& Water
o LED preferred at stops, o No water ¢ LED if possible e Fire o Room for advertising
to illuminate static or fighting e Room for static passenger information, e.g.
passenger info. Not sewerage equipment service map and timetables
required-nice to have required under bum
item. Solar system rails
prone to be stolen e First Aid
o Electricity backup: No equipment
APTMS equipment: o No APTMS equipment (Need to update according to David revised spec to make UA compliant)
» Sleeves for optic cable required for all stations when roadways are constructed, even for open
stations - later cable supply if demand warrants)
o Provision for Limited ICT Equipment at stations
e Comms to be supplied to AFC vendors around stations, City pay points and customer care facility
Universal access: o Take note of compliance on:
o Tactile requirements at access through to boarding doors
e Level entry to buses
o Slope limit of 1:15 at access ramp
Table 14-7: Stop Design Principles
Passenger Volumes per peak 15
minutes: <100
Provided along all routes depending
on demand at stop.
Stop can have a shelter depending
on location along route and space
availability
Where no dedicated sidewalk is
provided before implementation
side-walks will be provided along
the identified non-motorised
network leading to the stop.
Note design presented is illustrative
Station Placement and Intersection Configuration:
Class 5 Roads — Bulb out (kerb extension) Station
o
(8)
d d d - d d
. Bus shelter
Facility Influence area(pa
- Bus bay
Pedestrian and Cycle Fac
MMM — City Wide Integrated Public Transport Plan 14-13|Page



MMM - City Wide Integrated Public Transport Plan

Class 5 Roads — Next to Road

o

s

- Bus shelter

Facility Influence area(paved)

- Bus bay

Pedestrian and Cycle Facility

Stop Sizing - Incremantal implementation
e 7,5 x 3 metre stop area set back £ 1 metre from Kassel kerb to facilitate quick boarding only through left front door

Passenger landing with
pole and NMT

Passenger land bulb with pole or
shelter depending on space

Ty Figure 3-24 Example of Bus Stop at Curb Extension

—

Note designs presented are illustrative
o Stop:
Basic requirement for implementation along routes, provides access to the system
Landing area for passenger UA compliant
NMT facilities along the road
Stop with pole, moveable
o Bus stop in the traffic lane, no bay unless traffic flow or other road safety aspect call for bay
o Stops with Shelters implement at:
o Locations identified with potentially high demand like - Shopping centres, Educational facilities, Offices parks
or other commercial and residential areas that attract a high number of people,
o To demarcate the IPTN corridor, start/end points. Provide basic information about the system.
e Design parameters:
o 7,5mX3m paved area for waiting area, part of NMT infrastructure
o Where not possible at least 3m wide walkway need to be provided
o Moveable — allow for infrastructure built and operate scenario

O O O O

Level of Services: e Pedestrian waiting area: e LOS C-D
o Pedestrian Walkways: ¢ LOS C-D
Amenities
Seating - Yes Shelter - Yes Bicycle Refuse Fare
parking - No removal - Yes Collection
Equipment -
No

Table 14-8: High Capacity Public Transport Stop

e Provide transfer between routes
in the network.

¢ Size depending on the number of
feeder routes and vehicle fleet
servicing the feeder routes.

A

N

AL i

Forced transfer from trunk to
feeder route.

12 hicl
mvenicie Other vehicles, pick-up drop-off only,

Kiss and Ride

e Implemented where short term | Shelter |
route design is trunk-feeder and
long term route strategy will be a
complementary route and
selective feeder route
implementation model.

St Albans City Station bus stop islands, pedestrian walkways, taxi rank,
‘Kiss & Drop’ point and bicylce parking

e In each corridor, an allowance was made for several high capacity public transport stops. At these stops allowance is made for

integration between feeder and trunk services and to allow for:
o holding of smaller vehicles and
o trunk and complementary service vehicle lay-overs.

¢ Several of these stops were included in the system design; this decreases the need for only one large transfer facility in a
corridor and provides transfer opportunities at main points of interest in the city.

¢ to increase capacity and become transfer facilities where holding for vehicles, long-distance, trading and other services will be
allowed.

¢ Furthermore, the approach allows that a corridor can be operationalised while a formal transfer facility is constructed or till
demand trigger a main transfer facility in a corridor. Other for feeder trunk operations, integration at main trip generators and
attractors, hospitals, shopping centres etc.

°

Placement and Intersection Configuration:

e The placement and configuration to be determined based on site selected, patronage, number routes to be accommodated
and a number of feeder vehicles.

Level of Services: e Pedestrian waiting area: ¢ LOS C-D

o Pedestrian Walkways: e LOS C-D

Sizing: e Shelter set back + 1 metre from Kassel kerb to facilitate quick boarding only

through left front door
e The number of shelters will vary depending on the number of passengers,
routes and feeder vehicles that need to be accommodated at the facility.
Amenities
Seating Shelter Bicycle Refuse

parking removal

Fare Collection
Equipment

e Seating rail at back ¢ Direct access e Yes, at e Local collection; * No equipment - fare control
e Guardrails to facilitate ¢ Only roof with selected e Bins to be when boarding bus only through
correct passenger flow limited side stations provided in left front door
panelling station
Municipal Services
Electricity Sewerage & Water Lighting Safety Signage and
Information

LED preferred at stops, = No water or sewerage LED if possible Fire fighting

to illuminate static required equipment under  Room for static
passenger info. bum rails passenger
Solar system prone to First Aid information, e.g.
be stolen equipment service map and

Electricity backup: No timetables

INTEGRATED
PUBLIC
TRANSPORT
NETWORK

Room for advertising

Add tactile signage at

stops
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Table 14-9: Low Capacity Transfer — Voluntary Transfer

e Provide transfer opportunities to passengers within system.
These transfers are positioned where main corridors or
routes intersect.

e The number of transfers between these corridors or routes
needs to be determined once the system is operational. ‘

Low Capacity Transfer/Voluntary Transfer

e However, implementation of these facilities allows t
passengers that travel between origin and destination where i
less than 50 people were modelled the opportunity to &

transfer between main routes to reach the final destination. ! ‘
¢ These transfer geographically positions where corridors and ) i
routes intersect or cross diagonally. .
‘?’ s

Level of Services: e Pedestrian waiting area: e LOS C-D
¢ Pedestrian Walkways: ¢ LOS C-D
Station Sizing: » No shelters initially, shelters can be provided at later stages.
Amenities
Seating - No Shelter - No Bicycle parking Refuse removal Fare Collection
- No - Yes Equipment -

No

14.2.4 Waiting Area at Stops Sizing and Characterising per corridor

The route design selected for the implementation impact on the facility type and size. The three alternatives
defined in the preceding sections are:

Trunk Only routes and services
Trunk-Feeder Routes and Services;
Trunk-feeder and complementary routes and services.

14.2.4.1 Trunk Only Routes and Services

Concept of Operations:

- Scheduled trunk routes and services with unscheduled feeder services. 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.

Transfers:

- The main transfer can also be replaced by a high capacity public transport stop along the trunk route. This
optimises the size of the main transfer and land requirement for implementation.

- Layover facility - Where a main transfer is replaced with several high capacity public transport stops an
additional area needs to be provided where feeder vehicles can refuel, drivers can rest and maintain
feeder vehicles. This facility can be a shared facility where the feeder vehicles can utilise the facility during
the day, whiles the facility is utilised as a sleeping grounds for the trunk service fleet.

Stops:

— Wil be implemented along the trunk routes to provide direct access to the services thus not required to
use a feeder service. The size of the stops is determined on the number of passengers that will gain
access to the services at the particular stop. The stop can also be an uncontrolled access station
depending on the number of passengers and other criteria presented in the design principles.

- Will NOT be implemented along feeder routes and integration with trunk routes and services will only be
at the main transfer or high capacity public transport stops. Refer to the design principles of a high capacity
public transport stop above.

Advantages:

- The corridor can operationalise when main transfer and stops/stations along trunk are available. Given
that one transfer is replaced by several high capacity public transport stops, the land requirement can be
minimised, and implementation optimise.

Disadvantage;

- Access to the trunk services relies on feeder services to bring passengers to the trunk. If information and
access to feeder services are not convenient and known to passengers, it can impact on the number of
passengers and the passenger experience of the system.

14.2.4.2 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.

- 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.

Transfer:

- One transfer is not required; feeder vehicles can integrate at several high capacity public transport stops.
This allows for flexibility in the system and the high capacity public transport stops do not require
significant land availability in one location.

- A lay-over or sleeping ground where ablution facilities will be available for feeder services is however
required. This facility can be divided into several smaller facilities and assist in the implementation and
land requirement.

Stops will be implemented:

- Along feeder routes and integration with trunk routes and services will only be at the main transfer or high
capacity public transport stops. Refer to the design principles of a high capacity public transport stop
above.

- Along the trunk routes to provide direct access to the services thus not required to use a feeder service.
The size of the stops is determined on the number of passengers that will gain access to the services.
The stop can also be an uncontrolled access station depending on the number of passengers and other
criteria presented in the design principles.

Advantages:

- The corridor can operationalise when main transfer and stops/stations along trunk are available. Given
that one transfer is replaced by several high capacity public transport stops, the land requirement can be
minimised, and implementation optimise.

- Access to the system along feeder routes increases the quality of service and information relating to the
service can be within the suburbs.

Disadvantage;
- The implementation of stops along feeder services increases the capital cost.

- Access to the trunk services relies on feeder services to bring passengers to the trunk. If information and
access to feeder services are not convenient and known to passengers, it can impact on the number of
passengers and the passenger experience of the system.

14.2.4.3 Feeder Trunk and Complementary

Concept of Operations:

MMM - City Wide Integrated Public Transport Plan 14-15|Page
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- Trunk and feeder routes are scheduled, and route alignment fixed. Feeder services are designed
according to the same design principles as trunk only services.

- Where rationalisation of a trunk-feeder route into complementary routes, 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.

Transfer:

- One transfer is not required; feeder vehicles can integrate at several high capacity public transport stops.
This allows for flexibility in the system and the high capacity public transport stops do not require
significant land availability in one location.

- A lay-over or sleeping ground where ablution facilities will be available for feeder services is however
required. This facility can be divided into several smaller facilities and assist in the implementation and
land requirement.

Stops will be implemented:

- Along feeder routes and integration with trunk routes and services will only be at the main transfer or high
capacity public transport stops. Refer to the design principles of a high capacity public transport stop
above.

- Along the trunk routes to provide direct access to the services thus not required to use a feeder service.
The size of the stops is determined on the number of passengers that will gain access to the services.
The stop can also be an uncontrolled access station depending on the number of passengers and other
criteria presented in the design principles.

Advantages:

- The corridor can operationalise when main transfer and stops/stations along trunk are available. Given
that one transfer is replaced by several high capacity public transport stops the land requirement can be
minimised, and implementation optimise.

- Access to the system along feeder routes increases the quality of service and information relating to the
service can be within the suburbs.

Disadvantage;
- The implementation of stops along feeder services increases the capital cost.

- Access to the trunk services relies on feeder services to bring passengers to the trunk. If information and
access to feeder services are not convenient and known to passengers, it can impact on the number of
passengers and the passenger experience of the system.

Given the above description, the facility requirement does not differ significantly between trunk only and the
other two alternatives, feeder-trunk and complementary. The main difference will be that stops along the feeders
will not be implemented for the trunk only service option. The sizing of the stations was based on patronage
Scenario 1 where subsidised bus service demand was included given that this is the model that the city in the
long term would like to implement.

The position of the transfers, stops and stations as part of the network design and route design principles are
presented in Figure 14-14. The number of passengers during the highest 15-minutes of the peak hour per
station along the routes in each phase was determined per route design alternative. The detailed number of
passengers per route is presented in Annexure W. The assumption was made that passengers, will be evenly
distributed between stops and stations along routes. However, to determine the effect if passengers were not
evenly distributed is was modelled for the 2036 horizon year when 4 times the passenger volume will gain
access to the system at a particular station, thus inflating the passenger volumes. This allows for stations/stops
that will be located at retail centres, education facilities or other high demand points, but caution that not ALL
stops can be designed to this capacity along the routes in the corridor. This will be an over design. These
calculations do not reflect the capacity that will be required at the main transfers in the CBD of Bloemfontein,
Botshabelo or Thaba Nchu, capacity calculations to this end are provided in Section 14.3.

Table 14-10 provides the number of stops and waiting area modules per corridor and route design alternative.
These are required to accommodate the highest number of passengers in 15-minutes at a Level of Service C
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(refer to waiting area design principles in Section 14.2.3). The design guidelines reflecting the S|z'|r'1g of modules
per LOS and associated dimensions are presented in Annexure Z.

Note that the majority of route designs will require one or two modules for the base and 2036 design years.
Along Phase 2 trunk routes, stops with more than 2 modules will be required to accommodate passengers. The
high scenario (2036, 4 X estimated passengers) trigger the implementation of full-size controlled access
stations, 45m station with pre-boarding validation. Table 14-11 reflect the number and type of facility that is
required to be implemented for the feeder-trunk and complementary route design scenario and Table14-12 for
a trunk only route design, no stops provided along feeders. Note that given the kerb-side operations that a stop
per travel direction is required, thus on the map, only one position will be reflected, but two stops will be indicated

in the mentioned table to reflect quantities.

Table 14-10: Summary of city-wide network facilities — Trunk and Feeder Route Design

Botshabelo 70 0 70 0
Circular Routes 12 0 12 0
OR Tambo 26 0 26 0
Phase 1 Maphisa 24 6 24 6
Phase 2 47 10 47 10
Thaba Nchu 0 0
Botshabelo 0 0
Circular Routes 12 0 12 0
OR Tambo 26 0 26 0
Phase 1 Maphisa 30 0 30 0
Phase 2 48 9 48 9
Thaba Nchu 32 7 32 7

2036 5m 3m
Botshabelo 70 0 70 0
Circular Routes 12 0 12 0
OR Tambo 26 0 26 0
Phase 1 Maphisa 30 0 30 0
Phase 2 48 9 48 9 57
Thaba Nchu 7 7
Botshabelo
Circular Routes 12 12
OR Tambo 20 6 20 6
Phase 1 _Maphisa 20 4 6 20 4 6
Phase 2 15 27 12 15| 27 12 3
Thaba Nchu 25 9 5 25 9 5

*refer to design criteria for length of modules per width (Annexure Z)

Table 14-11: Summary of city-wide network facilities — Trunk- Feeder and Complementary Route Design

Facility Type Maphisa | OR Dr Botshabelo | Thaba
Tambo Belcher Nchu

Stops

Controlled Access
Stations

Uncontrolled Access
Stations (Stop with

Shelters) 10 10 22 16 16 14
Transfers High Capacity | 6 6 11 10 4 6
Transfers Low Capacity
(Voluntary Transfer) 8 8 6 4 0 0
MMM - City Wide Integrated Public Transport Plan 14-16|Page
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Table 14-12: Summary of city-wide network facilities — Trunk Only Route Design

Facility Type OR Tambo

Stops

BD Dr Belcher | Botshabelo
Nchu
170

Controlled Access
Stations

Uncontrolled Access
Stations (Stop with

Shelters) 10 10 22 16 16 14
Transfers High Capacity | 6 6 11 10 4 6
Transfers Low Capacity

(Voluntary Transfer) 8 8 6 4 0 0

MMM - City Wide Integrated Public Transport Plan
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Transfer Facilities

The route design alternatives all require a transfer facility in the CBD of Bloemfontein, Botshabelo and Thaba
Nchu. These facilities will be the main integration points between modes and services in the areas and to other TT
areas. Long-distance- and cross border public transport services will integrate with the local corridors at these
points. The capacity for the four design years was determined to compare the capacity that can be provided at
these facilities can accommodate the demand associated full development stage of the system. T e P —
Placement and Intersection Configuration:

e The placement and configuration to be determined based on a site selected, patronage, number routes to be
accommodated and number of feeder vehicles. Concept and detail design id required per site when patronage is

Passenger experience of the new system will depend on the knowledge of the new system and the alignment
of the new system operations with the existing system while the system is implemented year on year. With this

in mind, it is to the advantage of the implementation of the transformed system to have reference points that confirmed through detailed market surveys
coin side between the existing system and new system. The main transfers will be these points and will be « The convenience of passengers at these facilities is critical, thus in calculating the capacity it needs to be noted that the
upgraded and built environment improves to indicate transformation. facility cannot be upgraded constantly or year-on-year. This will be inconvenient to users. For this purpose, the platforms
will be designed and constructed to enable the implementation of structure such as shelters and queue lane without
The transfer facilities selected for the system comprise of: major disruption of operations and users.
. o . o -
The intermodal facility, next to Bloemfontein rail station; LEvE B SerlEes. . ﬁﬁﬂﬁzﬁﬁgﬁ uifma?,r:a' . tgg E_B
Hoffman Square in the CBD; Sizing: « Station set back + 1 metre from Kassel kerb to facilitate quick boarding
Blue Rank in Blotshabelo; and only through left front door
Thaba Nchu main taxi and bus rank (Van Riebeeck Street). e The number of stations and shelters will vary depending on the number of
passengers and the routes and feeder vehicles that need to be
The transfer facilities will facilitate the transfers from Trunk to Trunk (Intermodal and Hoffman Square) or from accommodated at the facility.
feeders to trunk to/from Botshabelo and Thaba Nchu and Bloemfontein. e The initial shelters will be upgraded to controlled access station when
. o o . . . passenger demand require pre-boarding validation.
The intention is that these facilities need to be developed per phase of the system that will be operationalised. « The facility will allow for holding area for feeder vehicles, ablution and other
To construct these facilities to full capacity per the full development stage design will lead to extensive capital facilities for feeder vehicle operations.
cost and low utilisation. The approach to the design and development of these facilities are to provide Amenities
infrastructure and systems per the estimated demand per phase to be operationalised. The triggers set in the Seating Shelter Bicycle Refuse removal Fare Collection
design principles below indicate the stage when capacity increase needs to be considered. parking Equipment
. . - e Seating rail at back ¢ Direct access e Yes, at e Local collection; e No equipment - fare
Table 14-13: Main Transfer Fac”'ty e Guardrails to facilitate e Only roof with selected e Bins to be control when boarding bus
correct passenger flow limited side stations provided in only through left front door
e Facilitate transfer from feeders to trunk and trunk to Transfer - Main panelling station e Where demand trigger,
feeders. o hand held validators will
be used to ensure that
boarding time is optimised
. . L Municipal Services
¢ Where the long-term implementation model within a . L. .
corridor is a trunk-feeder route design, a transfer facility Electricity Sewerage & Water Lighting Safety Slgnage_and
is implemented. Information
e The size, layout and configuration of a transfer facility - L e LED preferred at stops, o Water and sewerage e LED if possible e Fire fighting e Room for
will depend on the demand in the corridor; the number g - e Mt AL e g il to illuminate static required equipment under advertising
of routes that integrate at the facility and the function of . Seace avlizble foriransfer fadilty ; 7 passenger info. bum rails e Room for static
the facility according to the land-use planning for the ' . ’ e Solar system prone to be e First Aid passenger
area. stolen equipment information, e.g.
o Transfer facilities will be implemented in an incremental e Electricity backup: No service map
manner where capacity is triggered by demand. LN S o ey Hing, i (T — and timetables

Initial implementation:
- Open stop with shelter concept,

- Allow for queue lanes/areas, informal queueing,
- When loading of vehicles >5 minutes per vehicle,
trigger the implementation of dedicated queue

lanes/area
Queue lanes/areas:
- Demarcated queue lane
- Hand held validators for pre-boarding validation required at these facilities.
- Marshals required to facilitate and minimise fare
evasion

Table 14-14: Transfer Facilities
- With this approach the area required for a facility

0 0 2 0 1 1

- Note if demand increase to >400 in peak 15 Transfers (Main)
minutes, upgrade to closed station is triggered -
Controlled Access Stations

at transfer facilities or in
corridor 1 1 3 3 1 1

14.3.1 Sizing and Characterising

The capacity required at these facilities were derived from the number of routes and services that will integrate
at these facilities at full development stage. It is envisaged that due to demand and routes integrating at these
facilities, controlled access stations will be required at full development stage. The number of access controlled
stations and the number of transfers per corridor is presented in Table 14-14.Total of four transfer facilities are
required, and it is estimated that at full development stage 2036 demand 10 controlled access stations will be
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The concept design and capacity required per main transfer facility are detailed below to assist in costing and
to indicate the capacity required associated per phase that will be operationalised.

Table 14-15: Passenger Service Time (s/p) - Boarding

Service
Time

Payment
method

Alighting —
One door
Channel

Alighting —
two-door
Channel

Total Boarding
and Alighting
per Vehicle

Total Boarding
and Alighting
per Vehicle

14.3.1.1 Hoffman Square Main Transfer Facility

(second per

Hoffman Square is situated in the CBD 500m walking distance from the Intermodal Facility and Central Park
are existing transfer points between bus and taxi service in the city. It provides an urban space with several

passenger)

One Door
Channel

two Door
Channel

amenities and retail development. Hoffman Square integrates with the predestination of Floreat Avenue where P_re-pay_ment 2.5 2.5 1.5 5 4
informal trading facilities are provided and a direct pedestrian link to Wes Burger and Charles Streets. Figure Single ticketor | 5 o 2.5 1.5 6 5
14-15 present the environment surrounding Hoffman Square and related aspects. For the space to be utilised token

as a transfer facility, the on-street parking along the square will be required for the provision of public transport Exact change 4 2.5 15 6.5 5.5
bays. On-street parking will remain along the rest of St Andrews and Charlotte Maxeke Road. Given the ITP Swipe or dip 4.2 2.5 15 6.7 57
2008 objective to promote public transport in the city the reduction in on-street parking is supported by this card : ' :
objective of the city. Smart card 35 2.5 1.5 6 5

The capacity that needs to be provided at the Fransfer relates to the_passenge_r_ waiting time, stop and station Table 14-16: Routes Integrating at Hoffman Square
type based on demand and the number of public transport bays required to facilitate route integration.

Vehicle 2036
Type Service

Freq(min)

Route Description

Hoffman Square extends 185m along St Andrew and Charlotte Maxeke Street and 56m between the mentioned Route Type

roads. Applying the design guideline of 24mX 3m required per public transport bay a total of 20 bays can be
implemented on the perimeter of the square.

Dr.Belcher/Meadows | Namibia to CBD Complementary Rigid 3.1
The public transport bay capacity required at Hoffman Square is derived through determining the dwell time of Dr.Belcher/Meadows | Freedom Square Complementary Rigid 5.8
a vehicle to load and off-load passengers. This is called the vehicle dwell time and depend on the payment Dr.Belcher/Meadows | Heidedal Complementary Rigid 105
method implemented as part of the system and the number of doors or channels part of the vehicle design. The Dr.Belcher/Meadows | Phase 2 Complementary Rigid 9.8
time assumed for boarding and alighting per passenger per payment method and the number of channels is Dr.Belcher/Meadows | Meadows Trunk Articulated | 8.9
presented in Table 14-5. The time savings incurred for pre-payment (pre-validation) are significant and can Dr.Belcher/Meadows | Dr Belcher Trunk Articulated | 5.0
minimise the number of bays required. Dr.Belcher/Meadows | Turflaagte Complementary | Rigid 6.8
The design approach was to allocate at least one bay per functional public transport corridor of the city. The Maphisa/Moshoeshoe | Dr Rantlai Stadium Complementary Midi-bus 5.4
number of bays required was derived through determining the vehicle dwell time per route per service frequency Maphisa/Moshoeshoe | Dr Rantlai Stadium Makoena St | Complementary Midi-bus 4.9
for the 2017,2025 and 2036 years. Some routes required more than one bay given that the service frequency Maphisa/Moshoeshoe | Maphisa/Moshoeshoe Trunk Rigid 2.6
is less than the dwell time. Where service frequency was significantly more than the dwell time, the bay was OR Tambo OR Tambo Trunk Rigid 4.1
allocated to another route to operate from the bay. This optimises the number of bays required. OR Tambo Ipopeng Complementary Rigid 9.4
The routes that will integrate at Hoffman Square from Bloemfontein south-eastern suburbs, Botshabelo and OR Tambo Bloemanda Complementary | Rigid 16.0
Thaba Nchu are presented in Table 14-16, and the routes that will distribute these passengers into the CBD of OR Tambo VTEF college Complementary | Rigid 9.4
Bloemfontein are listed in Table 14-17. The detail pertaining to route service and dwell time are presented in OR Tambo Elrich Park Complementary | Midi-bus | 4.2
Annexure BB. The routes and required bays per payment method and the number of doors per vehicle are Thaba Nchu Thaba Nchu to Bloemfontein Trunk Articulated | 10.3

presented in Table 14-18. The highest number of bays required is 27 and the lowest 21 to facilitate transfers Botshabelo Botshabelo H Complementary Articulated | 11.8
between 37 routes. The maximum number of bays that can be provided at the square is 20. Thus, the minimum Botshabelo Botshabelo C Complementary Articulated | 9.1
cannot be accommodated at the facility, and additional transfer stations will be required to facilitate transfers Botshabelo Botshabelo R,U,S Complementary Rigid 7.7
between routes. It is envisaged that 5 bays will be provided at the intermodal facility approximately 500m from Botshabelo Blue Rank Trunk Articulated | 6.0
Hoffman Square. With this addition, the sufficient number of bays can be provided for transfer in the city. Utilising Botshabelo Botshabelo K,F Trunk Rigid 6.7

the design principles presented the bay layout is presented in Figure 14-16.

. L . . . - . Table 14-17: CBD Distribution Routes
For the long-term full implementation, it is foreseen that long-distance taxi and bus services will integrate with

the system at the intermodal facility. Furthermore, the route design allows for integration between the facilities

Vehicle 2036

in such that the majority of routes from suburbs pass via the intermodal and Hoffman Square. Some express Route Description Type Service Freq(min)
services might only link to one of the two transfer facilities but will be indicated as part of route descriptions and Rtl Rt1 HofSq_Uitsig Hyperama Articulated 4.0
route numbering. A CBD circulation route can be implemented when demand and passenger surveys trigger Rt10 Rt10HofS UniverHospital Rigid 3.9
the implementation thereof. The alignment of the BD circulation route is presented in Figure 14-17. Rt11 Rt11 HofSq_Estiore Midi-bus 11.2
Rt12 Rt12 HofSq_Airport Midi-bus 4.3
Rt13 Rt13 HofSq_Tempe Rigid 5.0
Rt14 Rt14 HofSq_Heuwelsig Rigid 4.8
Rt15 Rt15 HofSq_Bays Valley Midi-bus 4.3
Rt16 Rt16 HofSq_Northridge Mall Rigid 4.9
Rt17 Rt17 HofSq_Bayswater Articulated 4.5
Rt2 Rt2_HofSq_LourierPark Articulated 4.2
Rt3 Rt3 HofSq_LangenhPark via Mimosa Rigid 6.9
Rt4 Rt4 HofSq_LangenhPark via Universitas Hospital | Rigid 5.6
MMM — City Wide Integrated Public Transport Plan 14-20|Page
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Vehicle 2036

Route No  Route Description Type Service Freq(min)
Rt5 Rt5 HofSq_Pelissier Rigid 12.3
Rt6 Rt6 HofSq_UFS Articulated 2.7
Rt7 Rt7 HofSq_Makro Dist Rigid 4.2
Rt9 Rt9HofSq_UniversitasArea_Dist003 Rigid 12.9

Table 14-18: Public Transport Bays Required per design year Hoffman Square

Number of [One Door Channel

Corridors Routes/
Dol

Maphisa/

Moshoeshoe 3 2 1 2 1 2 1 2 1 2 2 2 2

OR Tambo 5 2 2 2 2 2 2 2 2 2 2 2 2

Dr Belcher 7 7 5 7 5 6 5 7 5 7 5 7 5

Botshabelo 5 3 3 3 3 3 3 3 3 3 3 3 3

Thaba Nchu 1 1 1 1 1 1 1 1 1 1 1 1 1

CBD Distribution |16 14 |9 12 |10 |12 |10 |12 (10 (12 |10 |12 |10
37 29 21 |27 |22 (26 (22 |27 |22 |27 |23 (27 |23

Figure 14-15:Hoffman Square
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Figure 14-16: Hoffman Square Concept Design
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Figure 14-17: Long-term CBD Circulation Route (Hoffman Square and Intermodal Facility)

MMM - City Wide Integrated Public Transport Plan 14-21|Page



MMM — City Wide Integrated Public Transport Plan JL :,,:J lul.l (ll;[k: -
MANGAUNG | TRANSPORT

NETWORK

The functions which will be performed by the Hoffman Square facility will consist of the following, namely:

Serves as distribution and collection hub for incoming and distribution services, both taxi and bus (local
services only)

Allows easy access to top-ups and the resolution of fare collection, concession procurement, and service
problems

Stations/stops will be constructed along the edges of the square, and the size and type will be initial stop
with shelters to be upgraded to full controlled access stations when demand triggers the implementation of

These two stations will both face south due to the flow of traffic around the semi-integralltéd multimodal
loading areas. Two stations will be required to make provision for trunk arrivals and departures, as well as
other collection and distribution services required to make access to the various destinations beyond this
facility possible within the IPTN service network

The stations will be designed to also allow for docking by all categories of buses in the IPTN contracted
service environment

The planned redesigned traffic flow will facilitate quick boarding, transfers and disembarking for other
connection services and modes. Refer to the detailed traffic impact study for the area attached in

The successful integration of the Intermodal Transport facility with other existing modes of transport should

these. It is foreseen that this will be required when more than half of the system is transformed from the new form part of a more strategic approach by the MMM. The facilitation of negotiations with IBL, the taxi industry
system. and other role players form an integral part of the successful use and integration of the facility.
14.3.1.2 Multimodal Facility Furthermore, the integration of passenger rail should be discussed on a provincial level with Praza and

Intersite. The viability to introduce a passenger rail service should be investigated between Thaba Nchu and

The intermodal is situated between the rail station and the main transfer facility of subsidised bus service, Botshabelo as an alternative service to the currently subsidised service delivered.

Central Park. Central Park is privately owned, and service integration between the multimodal facility and
Central Park is via a pedestrian bridge.

The functions which will be performed by the Multi-modal facility will consist of the following, namely:

Serves as distribution and collection hub for incoming and distribution services, both taxi and bus

Allows easy access to other integrated modes of public transport such as rail, subsidised bus services, Long
Distance taxi services, and taxi services not yet integrated into the IPTN

Allows easy access to Customer Care Centre for the purchase of fare smartcards, top-ups and the resolution
of fare collection, concession procurement, and service problems

Stations/stops will be constructed on the ground floor to allow integration between modes at the facility. The
size of the stops and stations depend on the passenger demand and the number of phases of the IPTN that
is operational.

The intermodal facility comprises of three floors that include: ERR

The stations are adjacent to IPTN Customer Care Centre that is also situated in the Multimodal Facility, ' 7
making access to travel assistance user-friendly — ﬂ Y

Ground floor, street level, access to the facility designed to accommodate buses. I
Existing through lanes forms part of the urban access roads which needs to provide continuous access to

the city from the South to the North and vice versa. These access roads will at the same time provide access

to the inter-modal facility for the use by private vehicles, Buses and Taxi’s alike.

Offices, ablution facilities and spaces suitable for retail activity is taken up by the balance of the ground floor =
space. ‘
Additional office space is also available on the first floor.

The remainder of the first floor is earmarked for the loading and off-loading of taxi passengers and informal
trade spaces )
The top floor is designed to be used for washing taxis and serve as a vehicle stacking area. Ablution facilities

and vendor storage are also available on this floor |
Lifts are available to carry passengers with special needs between floors .
The facility is linked to the Central City bus station and railway station. A dedicated pedestrian bridge links

the Central City bus station with the intermodal facility. The link from the intermodal facility to the rail station ‘ e
concourse still needs to be constructed but provision was made in the layout of the facility to construct the : T e LT OF
required pedestrian overpass. ' Bl
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Figure 14-18: Concept Lay-out Intermodal Facility
The capacity required at the intermodal facility:
Two Controlled Access Stations will be constructed in this area when demand triggers the implantation of a
controlled access station. The initial deployment will be, stops with shelters and related amenities associated

with uncontrolled access station. The concept layout and allocation of routes per bay are presented in Figure
14-19.
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Figure 14-19: Intermodal Facility Concept Layout

14.3.2 Botshabelo and Thaba Nchu Transfer Facilities

The main transfer facility in Botshabelo is envisaged to be at the existing Blue Rank. The rank is an existing
integration point between bus and taxi services and is presented in Figure 14-20. These modes integrate at the
rank and a detailed precinct plan needs to be developed to ensure that integration will be achieved between
existing public transport services and service already incorporated into the IPTN system. A detailed analysis

Figure 14-20: Blue Rank Botshabelo

The Thaba Nchu rejuvenation project allowed for the provision of dedicated lanes through the CBD of Thaba
Nchu. Given the incremental approach of implementation and the change from dedicated lanes to mixed-use
operations it is the intention to allow integration between local services and IPTN services at the proposed rank
part of the rejuvenation proposals. Figure 14-21 presents the strategic design of Thaba Nchu CBD. The
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integration between existing services and the IPTN services is proposed to be at the proposed new rank. If the

IPTN is implemented before the rejuvenation of the CNB project is implemented the rank will be required to be
upgraded to accommodate the IPTN services. A detailed assessment of the existing facilities will be required
before the operationalisation of the Thaba Nchu corridor.

Figure 14-21: Thaba Nchu Rejuvenation Project

14.4 Depot and Sleeping Ground

14.4.1 Concepts and Approach

Before continuing with the explanation of the approach followed, it is important to define depots and sleeping
grounds as concepts for further discussion.

14.4.2 Depot

A depot is defined as a facility which houses the full fleet function, inclusive of the administrative, financial,
human resource, technical/maintenance and operational disciplines. Depending on the exact circumstances of
the particular public transport service, there might be more than one depot for a single operation, in which case
there will be a hierarchy of depots. The headquarter functions will typically be fulfilled by one such depot, while
the others will fulfil more regional-type functions.

In order to determine the size, extent and possible layout of depots, it is important to have an in-depth look at
the various functions that take place within a depot and for which provision needs to be made. The activities
which a vehicle goes through, from the point of entering the depot gate, till departure from the depot, can be
described in the process flow diagram in Figure 14-22 below.

Figure 14-22: Vehicle Flow Diagram

Wash Light Read
Security))Dispatc Re-Fuel )Repairs )Worksho ¥ DDispatch) Security
Bay & Maint. Yard

A sleeping ground can be defined as a secure area where buses are kept, when not needed for operation. Such
facilities are usually strategically located near the trunk and main routes, to reduce operating hours and
minimise dead and empty kilometres. The term sleeping ground traditionally refers to the staging of vehicles,
properly surrounded with a secure electric fence, is well lit with high mast lighting and guarded by security
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personnel, mainly overnight, with the main purpose of positioning vehicles so that they are located close or near
operational starting points. It is very seldom that facilities are provided at sleeping grounds for drivers to sleep
over or rest, i.e. the “sleeping” thus refers solely to the vehicles and not the drivers. The only building needed
is a guardhouse building, with toilet facilities. Given the feeder trunk operations and the optimisation of transfer
facilities the function of the sleeping ground can be adapted to provide limited facilities for feeder service
vehicles during day times.

The functioning of a sleeping ground is based on the principle that bus drivers book-off at night at the sleeping
ground, leave the buses over-night, and resume duties in the early morning, on the following day, again.
Dispatchers dispatch buses in the morning and receive buses back in the afternoons or evenings. Facilities
needed for dispatching is dispatching office, which can be housed next to the security guard office, at the gate
to the sleeping ground. Dispatching occurs on a shift basis and no full-time occupation of the office is required.
Bus cleaning after hours is required.

Coupled to the purpose of the positioning of buses, the added exclusive advantage is that of the saving of dead
kilometres between staging facility and route starting points. These facilities are necessary to maximize
operational efficiencies by reducing, amongst others, dead- and empty kilometres, as well as driver pay hours,
which in turn minimises the operating expenses.

The working of a sleeping ground is also furthermore based on purely practical considerations, i.e. because of
most bus drivers normally residing within the vicinity of the origin-end of the route or within the hinterland,
feeding the origin-side of the bus route. Security is of the essence and for this reason proper lighting and security
fencing is of the utmost importance.

The South African history of the past Apartheid System prior to 1994 brought about the phenomenon of
residential townships being located quite some distance away from work opportunities. This system is at present
being perpetuated on pure economic principles due to both the availability and the cost of land for residential
purposes, being much more favourable further away from job opportunities in CBDs. Very little work
opportunities exist in the traditional township residential areas and likewise, very little residential settlements
are located in an “in-filled fashion” in the vicinity of work opportunities in CBDs.

Different types of facilities at end/start points within the IPTN, serve different purposes and thus fulfils different
functions. Under scrutiny will be the full depot function on the destination-end (as per the AM-peak) of the IPTN
route network and secondly, the sleeping ground function at the origin-side (as per the AM-peak) of the IPTN
routes.

Bus Depot at Destination-end

Due to the above, the demand for services is largely one-directional in the AM peak and just the opposite
during the PM peak. Given the current settlement patterns, this “tidal movement” of an approximate 1 to 2-
hour AM peak period and an approximate 2 to 3-hour PM peak period, with very little or no passenger
demand during the off-peak, is not foreseen to change overnight. Even during the off-peak, only single-
directional demand is foreseen to exist. In order to save operational expenses, as well as from a practical
consideration point of view, it might be preferred to locate the main bus depot(s) on the destination-side of
the IPTN main and trunk route(s) or —service(s). Here is where the majority of buses will be stationary during
the largest portion in the middle of the day.

This depot will comprise of facilities and amenities to enable the washing, refuelling and servicing of buses,
all services which can more effectively be executed during normal working hours, without incurring
unnecessary overtime expenses. Fully equipped workshop facilities, driver rest area and management
offices are usually also provided.

Sleeping Ground at Origin

Following from the functional discussion of sleeping grounds above, as well as the reasoning in favour of
locating bus depots on the destination-side of the trip (AM), it is evident that sleeping grounds for buses are
more suitably placed at the origin-end (AM) of IPTN routes and services and where possible within a feeder
route service area that can service several feeder route service areas.

Apart from the primary “sleeping” function of buses, the sleeping ground at the origin-end of the IPTN routes
can also have all other facilities and amenities such as offices, workshops, wash bays, refuelling facilities,
etc. Due to the ad-hoc nature of maintenance requirements at sleeping grounds, mobile workshop units on
an as-and-when required basis could serve this and to facilitate feeder vehicle requirements.

14.4.3 Sizing and Characteristics

The total number of vehicles that will be required to be hosted at the depots per design year and route design
option is presented in Table 14-19. The total number of vehicles differ from year to year given the optimisation
of the vehicle capacity per route and route design. The above approach and the extent of the full network and
to minimise dead kilometres the position for depots and sleeping grounds presented in Figure 14-23.

The depots and sleeping grounds need to accommodate at least 400 to 600 vehicles at full development stage.
An incremental approach that aligns with the implementation plan needs to be followed given that the highest
number of vehicles presented in the table below relates to the full development stage in 2036 with a feeder
trunk route design throughout the city. This might not be financially feasible to implement. Note that these
alternatives are for comparison purpose in order to develop an implementation plan where the existing system
will be transformed incrementally.

These facilities required for full implementation stage are:

One depot in Bloemfontein that can accommodate 300 vehicles — Main depot
Additional depot required when Botshabelo and Thaba Nchu is incorporated into the system.
Sleeping grounds required close to the starting point in Mangaung Botshabelo and Thaba Nchu

Table 14-19: Fleet Size per Route Design Option and Implementation Year

2017 522 664 424
2025 629 714 516
2036 576 853 443

Ne

Ng
&,
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Figure 14-23: Depot and Sleeping Ground Sites
14.4.4 Design principles

Design principles of the Depot and Holding areas will consider the following, hamely:

The depot design will consist of:

- A hard water-resistant surface for the parking of buses whilst the parking area will be equipped for data
downloads and electrical charging of batteries, if required (Bitumen surface is subject to damage by diesel
and at bus turning points surface damage appear, re-enforced concrete is the proven method for bus
depot surfaces)

- Fuelling bays will be integrated with internal depot flow to facilitate ease of access to fuelling points.

- Vehicle wash bay with green reticulation and water storage integrated into the depot traffic flow
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A workshop with service and checking pits, body and paint shop, tyre bay and store, spares and

specialised equipment store, bulk oil dispensing and oil waste storage, technical admin offices, bus

dispatching, staff canteen, admin offices, driver restroom, ITS backup facility for MMM systems and

equipment, gate security, staff parking

- The construction of the depot will be phased to alleviate further pressure on the already limited funding.
The phased constructed will be designed in two phases to match the growth of the IPTN services

- Green issues such as water collection and reticulation, natural airflow and lighting, judicious use of
materials will be addressed

- Depot buildings will be universal accessibility compliant

- The first phase of implementation will not require the provision of holding areas as routes are short with
limited positioning kilometres

- It may however be necessary to create minimum temporary facilities on a portion of the site while building

of the first phase is in progress, depending on the final go-live decision.

The Depot will incorporate the following functions in its operations, namely:

All structured contracted IPTN services will operate from the depot

Functions will include:

- Bus servicing and maintenance would probably be contracted to the Original Equipment supplier for an
initial period to allow for training of the Vehicle Operating Company (VOC) staff. Maintenance includes
both the bus chassis and body which will not be supplied by the same supplier

- Bus washing and cleaning to ensure clean buses always

- Operational functions such as driver recruitment, allocation of drivers to services and buses, continuous
driver training, bus despatching and penalty management

- VOC admin and financial reporting

- Support of the MMM business unit in the maintenance of on-bus equipment owned by the MMM

- Downloading of data such as fare control when bus is in the depot

When holding areas are required, the MMM will supply such holding areas, fence them and supply minimum
equipment such as a driver restroom and a possible cleaning station. The VOC will staff, operate and
maintain such a holding area.

The customer care centre will be integrated with existing city services. The city has an extensive customer care
centre footprint in the city and the IPTN customer care centre will be integrated through the provision of required
infrastructure t these centres. For the long term planning a dedicated customer care centre is planned at the
multi-modal(intermodal facility at the rail station) or at Hoffman Square. The design principles for the stand-
alone centre are presented below.

The design principles of the formal customer care centre will consider the following factors, namely:

Requires communication with back office, banking partner, call centre and IPTN Business Unit
Furniture includes counter and customer service cubicles

Requires cashier booth with fare top-up and card verification equipment connected to back office
Open weekdays and Saturdays.

14.5.1.1 Functions
The function that would predominantly be performed by the Customer Care Centre (CCC) include the following:

The facility will be manned by customer care consultants, a cashier, and banking partner representative;
The CCC will first and foremost deal with general day-to-day customer queries between operational hours;
The CCC will further address fare and fare media-related customer queries;

Facilitate fare smartcard sales and replacement;

Perform top-up of funds on fare smartcards;

Will address fare and payment customer queries - includes banking partner presence;

Assist with the registration of customers on the IPTN system;

Issue of concession cards with photographs;

Reimbursements to passengers in respect of faulty system, fare cards and claims;

Dissemination of and transfer of service information to passengers and the public at large;

Operates in close relationship with Call Centre and Customer Care function situated in the MMM Business
Unit.

14.6.1.1 Design principles

The following design principles of the MMM Control Centre will apply:

- The current design of the MMM IPTN Concept of Operations does not require a stand-alone Control
Centre, or an unnecessarily large area from which to operate. An office-type area that can house 5
workstations with 2 screens each and no video wall will suffice

- The ideal location for the Control Centre is in the same general location in which the Operations
functionaries employed by the MMM IPTN Business Unit are accommodated

- The primary back-office and server room should be adjacent to the Control Centre

- A backup workstation and servers will be included in the depot design to function as an off-site backup
facility. Alternative placement at the Multimodal Facility remains an option with the proviso that back-up
equipment is not housed at the same site as the primary system

- Provision is made for an equipment and system maintenance supplier in the Control Centre to ensure
maximum uptime of this critical component

- The Control Centre will be linked for communication with the VOC depot facility, Controlled Access
Stations, all CCTV cameras outside of stations, operations components of the MMM Business Unit,
including scheduling, supervisory staff, backup facilities, and security. Initial communication could be
supported by WiFi that could be upgraded when optic cabling is installed at a later stage when growth
demands, and funding becomes available

- No UTC function is foreseen for the MMM IPTN environment due to the relative lower traffic congestion
experienced in the operating area.

14.6.1.2 Functions

The Control Centre functions will include:

- Oversight over general quality of real-time service delivery to passengers, including covering of trips,
sufficient bus and driver supply, clean buses, customer care, driving habits, etc

- Real-time contracted vehicle tracking by Control Centre staff as part of the APTMS component

- Monitoring of contracted services for compliance with service specifications and VOC requirements

- Input into penalty regime and verification of service variations and service-related VOC transgressions

- Keeping of system-integrated incident log for attention and follow-up of critical service delivery deviations
during office hours when service levels are relatively low

- Real time management of service deviations to ensure that service delivery remains as close to the
prescribed timetables as possible

- Communication with drivers, Controlled Access Stations, security, MMM supervision, and the VOC to
ensure the smooth running of services during operating times

- Monitoring and ensuring that scheduled buses are on time

- Alerting correct Business Unit, MMM, VOC, station management, Metro Police and other stakeholders in
case of emergencies

- Monitoring of station CCTVs and triggering specific actions as required to mitigate deviations and
incidents

- Support of service design and bus scheduling function regarding salient information, demand variances
and station performance.

In general, Intelligent Transport Systems (ITS) is a term used when describing the application of technology to
vehicles, infrastructure and transport users to make transport safer, more efficient, more resilient and safer for
the environment. The use of ITS technologies is growing significantly in popularity as, in many cases, the
implementation of relatively inexpensive systems results in notable transport system improvements.

The IPTN aims to improve on the City’s current public transport offering by providing modern and reliable
services that would retain current public transport users, as well as to encourage current private vehicle users
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to start using public transport. The use of ITS in the IPTN is considered a vital managing mechanism to enable e
users to move seamlessly, reliable, quickly, safely and efficiently within the system. -Manages the System ’
As illustrated in the figure below, IPTN ITS are largely divided into 5 solution areas, with a brief description of
the main ones provided after.
Safety, Security,
Automated Fare Surveillance and ’
Collection (AFC) Monitoring
(SSSM)
Information and Communication ]:' «Links remote equipment with
AdvancedTEChmIDgy = Control Centre
Public Transport Urban Traffic
Management Control (UTC)
System (APTMS)
*Collects Data
*Implements Control Strategies [
Figure 14-24: Public Transport related ITS Solutions Figure 14-25: Typical ITS Technology Modules
Advanced Public Transport Management System (APTMS) — An APTMS consists of ITS and All'ITS solutions provided needs to be integrated, modular and based on open IT standards, meeting local and

international standards. This will ensure that, as far as possible, the solutions will be upgradable, extendable
and not dependent on a single supplier for future development. The procurement must involve extensive training
for the personnel that will operate the system, to ensure that they are fully aware of the systems requirements,
potentials and parameters within which they need to operate.

communications technology which support the IPTN to be reliable, efficient and safe. Located within a
Control Centre (CC), the APTMS manages the scheduling of the IPT, provide real time and static user
information, manage and monitor safety and security, etc.

Automated Fare Collection (AFC) — A fare collection solution that is automated, addressing the difficulties

experienced with out-dated paper-based fare collection systems. AFCs are efficient at eliminating fare 14.7.1 SIZING AND CHARACTERISTICS
evasion, and contribute towards the provision of an improved, more accessible, public transport system. The ITS solutions planned for deployment will comprise of ICT, AFC, APTMS and SSSM. It is not planned to
Urban Traffic Control (UTC) — A UTC system consists of mechanisms by which traffic can be managed implement any UTC in the foreseeable future, as the return on investment within a mixed traffic IPTN
remotely within the vicinity of the IPTN. Traffic management is required to increase the road network’s environment would not be feasible.
efficiency, especially where the IPTN may impact on the road network’s current capacity. Additionally, the o _ _ _ i ) _
UTC system is invaluable in managing incidences (accidents, etc.) along the IPTN to reduce the impact For the initial phase of the IPTN, the ITS Go-Live milestone is envisaged to be the following ITS solutions:
thereof on the IPTN services and the road network. Information Communication Techno|ogies (|CT),

As is indicated within the figure below, the successful functioning of ITS implementations is dependent on four Automated Fare Collection (AFC);

distinct processes. The ITS solutions will gather, and process data related to the transport network and Followed by a staggered deployment of the remainder of the ITS solutions, that include:

infrastructure, for use by the customers and operators. ) )
Scalable Automated Fare Collection (AFC) to be EMV Compliant;

Scalable Advanced Public Transport Management Systems (APTMS);
Scalable Safety, Security, Surveillance, and Monitoring (SSSM);

The above mentioned ITS solutions and their equipment will be deployed within the following infrastructure:

Allocated BRT Buses;

Allocated Mini-Buses (Feeders);

Open Stations (Stations with limited Access Control);
Closed Stations (Stations with full Access Control);
Depots (Bus Layover / Bus Parking Area);

Control Centre (CC) / Interim Control Centre (ICC);
Selective deployment along the Bus Route.

14.7.1.1 STATIONS, STOPS AND DEPOT

Due to the investment costs related to the implementation of bus stations, the principle of “Closed Access” vs
“Open Access” stations have been adopted. From an ITS perspective, the following difference needs to be
catered for:
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Closed Access Stations

Open Access Stations

¢ Normally station with high volumes of
commuters, and/or stations that must
handle the transfer of commuters.

¢ Normally stations with low volumes of
commuters, and/or stations that normally
serve as originating or destination
stations.

e Stations will normally be equipped with
pre-enter EMV compliant fare gates.

¢ Station will normally be equipped with
pre-boarding EMV compliant validators
with barricaded queue management
infrastructure.

e Stations will normally be equipped with
CCTV cameras to monitor for fare
evasion and for commuter presence.

¢ Stations will normally be equipped with
CCTV cameras to only monitor for
commuter presence.

With regards to Bus Stations, Bus Stops and Bus Depots, the following ITS solutions and their equipment will

be deployed through an incremental approach:

Bus Stations

- First Increment of
implementation

Closed Access Stations:

¢ Pre-Enter Fare Gates;

e CCTV Cameras for Passenger Presence Detection;

¢ CCTV Cameras for Fare Evasion Monitoring;

e Limited CCTV cameras at strategic intersections to monitor
bus behaviour;

e Static Passenger Information Displays (PID);

Open Access Stations:

¢ Pre-Boarding Validators with Barricaded Que
Management;

¢ CCTV Cameras for Passenger Presence Detection;

e Limited CCTV cameras at strategic intersections to monitor
bus behaviour;

o Static Passenger Information Displays (PID);

Bus Stations

- Second Increment of
implementation

Closed Access Stations:

¢ Automatic Passenger Announcement System;

e Automatic Passenger Information Displays (PID);

¢ Door Alignment Systems;

¢ Cash-Collector, Kiosks or Ticket Vending Machines;
Open Access Stations:

¢ Ticket Vending Machines where needed;

e Private Vendors for top-ups;

— No, ITS infrastructure will be deployed at bus stops. The bus stops will

Bus Stops however be configured within the ITS systems (APTMS & AFC), as part
of the functionality requirements.
Bus Depots ¢ Apart from, limited CCTV cameras an interim control centre

(ICC) ITS equipment (see ICC elsewhere), no additional
ITS infrastructure will be deployed.
e Limited CCTV cameras to only monitor bus behaviour.

MANGAUNG

e All fibre backbone between bus stations that are on the
trunk routes will be provided by the Municipals fibre Service
Provider (SP);

¢ All communications with buses and minibuses for data will
be done via the Cellular Networks (GPRS /3G/4G);

e \Where fibre not available, communications with bus
depots, bus station and route CCTV cameras will be via
Cellular Networks (3G/4G);

e The CC would be located within the bus depot facilities;

e The ITS server room will be hosted in the CC environment;

¢ IPTN services (scheduling and route monitoring, and fare
collection adherence) will be monitored from CC;

e Each Operator at the CC will have a workstation with two
screens;

e There will be no Video Wall at the CC, only 2 big-screen
displays.

CC/ICC and ICT

Second Increment
implementation

of

¢ ITS Equipment for Disaster Recovery / Backup Site, only
of-site backups;
¢ ITS Equipment for Backup Operations Site.

Municipal Department

e The following ITS solution can after implementation be
managed by existing Municipal departments:

¢ All helpdesk related calls will be handled by existing
Municipal helpdesk / customer care;

¢ All retail and sales will be handled by existing Municipal
retail outlets and infrastructure; and

¢ Monitoring of all CCTV Cameras will be done by the
existing Municipal Security Department.

14.7.1.3 BUSES AND MINIBUSES
With regards to Buses and Minibusses, the following ITS solution and their equipment will be deployed through

an incremental approach:

Buses and Minibuses

e Fare Collection Validator (Bus and Mini-Bus);
e Advanced Tracking System / Vehicle Location (AVL) (Mini-

implementation

_First Ingrement of Bus);

implementation .

Buses and Minibuses ¢ Driver Terminal for Route and Scheduling adherence / On-
Board Unit (OBU) (Bus);

Second Increment  of

e On-Board (next stop) Information Displays (Bus);

¢ Automatic Passenger Counters (Bus);

e On-Board (next stop) Automatic Audio Announcements
(Bus and Mini-Bus);

¢ CCTV Cameras for the purpose of Passenger or Driver
Monitoring (Bus and Mini-Bus);

e Door Alignment Systems (Bus and Mini-Bus)

14.7.1.2 CC, ICT AND DEPARTMENTS

With regards to Control Centre (CC) / Interim Control Centre (ICC), Information Communication Technologies
(ICT) Infrastructure and Municipal Departments, the following ITS solution and their equipment will be deployed

through an incremental approach:

CC/ICC and ICT

First Increment
implementation

of

¢ ITS solutions like APTMS and AFC would be hosted
solutions, only CCTV video footage would be downloaded
to CC.

Bus Suppliers

e The following Equipment will be provided by the Bus
Supplier / Manufacturer (Forms part of the ITS solution, but
is not provided by the ITS Service Provider):

¢ On-Board Monitoring Cameras (Part of the CAN bus
system and Insurance);

e Driver Panic Button (Bus);

e Next Stop Request Buttons (Bus);

¢ External Information Displays — Showing Destination (Bus);

e Microphone and Speakers for Announcements (Bus).

MMM - City Wide Integrated Public Transport Plan
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The development of a Non-Motorised Transport (NMT) network for the City, forms part of the CITP. However,
with the implementation of an Integrated Public Transport Network (IPTN), some areas will be prioritised due to
the implementation of the system. Specific universal access design criteria are required for the implementation
of NMT infrastructure within 500 m walking distance from the IPTN routes and facilities implemented through
the Public Transport Infrastructure Grant (PTIG).

As part of the development of an IPTN for the Mangaung Metropolitan Municipality (MMM), an NMT Plan is to
be developed, with the intention to support and facilitate access between significant land-uses, as well as to
public transit stops and stations by means of walking or cycling.

Areas identified for IPTN implementation Mangaung Township Area, Bloemfontein CBS, Botshabelo and Thaba
Nchu will be the main focus of the network planning.

The Non-Motorised Transport Network Plan is to be developed in a phased approach, informed by the
development of the Integrated Public Transport Network Plan, currently underway. The development of NMT
plans will thus follow the implementation phasing of the IPTN. For this purpose, the development of the IPTN
NMT network was divided into five strategic sections:

(CBD) Central business district;

Maphisa/Moshoeshoe;

Dr Belcher/Meadows;

Botshabelo; and

Thaba Nchu.
The focus on Botshabelo and Thaba Nchu are due to the existing bus service that will be incorporated into the
IPTN system in a later stage. NMT facilities are thus required in the short term to ensure that passengers can
gain access to these existing services till their incorporation into the IPTN.

The latest NMT network developed for the City is presented in the Comprehensive Integrated Transport Plan
(CITP) 2006 and enhanced for the areas identified for IPTN implementation in the IPTN Draft Operational Plan
2014. The networks identified in the 2006 CITP and 2014 IPTN Operational Plan. These networks were the
departure point for the development of the NMT network that will facilitate movement to and from Phase 1 of

the IPTN.
14.8.1 Walking and Cycling Design Guidelines

14.8.1.1 NMT Guidelines

To inform and guide the design of the non-motorised transport projects that form part of the NMT Plan per area,
generic, high-level conceptual proposals have been developed in line with the National Department of
Transport’s (NDoT) NMT Facility Guidelines (2014), as well as local and international best practice.

The implementation of these standards, however, needs to be enforced where new developments are approved
along the IPTN identified corridors. Where new development is established along an IPTN route, the provision
of pedestrian and cycling facilities needs to adhere to the proposed design concepts and the design standards
that are developed as part of the Phase 1 Operational Plan.

The five concept NMT cross-sections that have been developed are as follows:

Cross-Section A: Pedestrians Only. The cross-section comprises of a pedestrian sidewalk for the exclusive
use of pedestrians, which is constructed within the road reserve along the alignment of a street but may also
be constructed within its own reserve.

Cross-Section B: Cyclists Only. The cross-section comprises an off-street cycle lane for the exclusive use
of cyclists. These facilities typically do not follow the road alignment and are constructed within their own
reserve.

Cross-Section C: Shared-Use Path. The cross-section accommodates both pedestrians and cyclists off-
street with no physical separation between the two modes. The shared use path may be constructed either
within the road reserve or within a dedicated reserve. The UADP states that, should there be insufficient
demand for cyclists, then it is possible to have shared pedestrian and cyclist paths, though this is not always
the preferred solution.

Cross-Section D: Parallel Facility — Cyclists Off-Street. The cross-section includes segregated facilities for
pedestrians and cyclists where both modes are physically separated from the road. These may be
constructed either within the road reserve or within a dedicated reserve.
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Cross-Section E: Parallel Facility — Cyclists On-Street. The cross-section includes a pe'aéé%rian sidewalk
and class 3 cycle lanes, i.e. cycle facilities that are demarcated within the road surface by means of road
markings that follow the alignment of the road.

Details of the respective cross-sections are outlined in Table 14-20 to Table 14-24
Table 14-20: Cross-Section A: Pedestrians Only

Buffer
Buffer

Sidewalk

Element Minimum
Width

Sidewalk 1,5m

Buffer 0,6 m

Preferred
Width
20m

1,0m

General Comment

Where large pedestrian demands are expected, wider walkway
widths may be provided, i.e. as wide as practically possible. Wider
walkway widths may require a separating barrier to prevent
motorised vehicles from using the facility. Within business
centres, wider sidewalk widths should typically be provided, i.e.
2,5 m — 3,0 m. All walkways should accommodate users with
special needs.

The buffer should be wide enough to accommodate lighting,
signage and any other required road side furniture. Within
business centres, the buffer is typically paved.

Table 14-21: Cross-Section B: Cyclists Only

Buffer
Cycle Way
Buffer

Element

Cycleway (1-Way)
Cycleway (2-Way)
Buffer

MMM - City Wide Integrated Public Transport Plan

Minimum Width  Preferred

1,8m
2,5m
0,6 m

R
=
Vi

General Comment
Width
2,0m
3,5m
1,0m The buffer should be wide enough to

accommodate lighting, signage and any

other required road side furniture.
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Table 14-22: Cross-Section C: Shared Use Path Table 14-24: Typical Cross-Section D: Parallel Facilities - Cyclists Off-Street

Buffer
Sidewalk
Buffer

Buffer
Buffer

Pathway
Cycle Lane

Element Minimum  Preferred General Comment

Element Minimum Preferred General Comment Width Width
Width Width v : S— Sidewalk 1,5m 20m All walkways should accommodate users with special needs.
Pathway 2,5m 3,0m Where shared use paths facilitate two-way bicycle traffic, wider Cycleway 1,5m 18m
widths are to be applied, i.e. 3,0 m — 3,5 m. Pathways should (1-Way) ' ’
accommodate users with special needs. The pathway must be Cycleway 1,8m 25m
signed to allow for the use of cycling. (2-Way) ' ’
Bufter 0.6m 10m The bufer should be Wlde‘enough to_ accommodate lighting, Buffer 0,6 m 1.0m The buffer should be wide enough to accommodate lighting, sighage etc.
signage and any other required road side furniture. o i i . =
o _ As a principle, where high order cycle routes have been identified within the NMT plan, shared-use paths are
Table 14-23: Parallel Facilities: CyCIIStS Off-Street recommended, given that the Cyc“ng volumes are low.

Proposed cross-sections have been applied to each project link, to indicate if the facility should be: non-
motorised transport only facility, one side of the roadway, or both sides of the roadway. A combination of cross-
sections may therefore be considered, for example shared-use paths (Cross-Section C) may be considered on
both sides of the roadway (i.e. a cross-section combination CC). For the purposes of presentation, 6 unique
NMT types (cross-section combinations) have been identified, as depicted in Table 14-25.

Table 14-25: Generic Non-Motorised Transport Cross-Section Combinations

1 A 5 E
ki = ki ) 5 2 B 6 AD
: 0§ 3 3 3
a 3 3 C 7 AE
Element Minimum Preferred General Comment 4 D
_ Width Width _ _ As part of the development of the larger NMT network plan, an NMT Design Guideline is to be drafted. The
Sidewalk  1,5m 20m All walkways should accommodate users with special needs. guideline is to be an interpretation of the Department of Transport’'s NMT Facility Guidelines (2014) within the
Cycleway  1,5m 1,8m specific context of Mangaung. The guideline will build upon the cross-sections identified above and will
(1-Way) include further details about surface treatments, edge of kerb offsets, edge treatments, buffer strips and
Cycleway 1,8m 2,5m barriers, lighting, signage and road markings, appropriate intersection controls (crossings), universal access
(2-Way) considerations, etc. In the interim, it is recommended that the NDoT NMT Facility Guidelines (2014) be
Buffer 0,6 m 1,0m The buffer should be wide enough to accommodate lighting, referenced for additional detail, as well as the typical drawings that form part of the City of Johannesburg's
signage and any other required road side furniture. At Complete Streets Manual.

locations where there is limited reserve available, the buffer
between the sidewalk and cycle way could be 0 m, but the
separation should be demarcated. If the demarcation is not

14.8.2 Universal Access Guidelines

‘Inclusive Design’ or ‘Universal Access’ take everybody into consideration trying to get from point A to point B
done by means of road markings, then care should be taken in any environment, be it rural or urban. This includes all people, people pushing a trolley or a pram, people
that there should be no level difference which could cause with a temporary illness or injury and people with any kind of impairment or disability, be it visually, mobility or

pedestrians to trip or cyclists to lose control. hearing.
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A universal design approach to the built environment and or IRPTN System results in the necessity to totally
remove obstacles that can hinder the progress of people, regardless of their age, ability or status in life, people
pushing a trolley or a pram/people with a temporary illness or injury/people with any kind of disability, be it
visual, mobility or hearing. This can be any trip hazard, level difference between two surfaces, a flight of stairs
or even a single stair or step, ramped surfaces or station circulation spaces. Uneven footways, kerbs, bollards
or street clutter also hinder movement.

The application of kerb ramps assists access onto footways for everybody, including people with disabilities.
The inclusion of Tactile Ground Surface Indicators (TGSI's) on pedestrian ramps at road crossings assist the
mobility of visually impaired by providing information about the approaching road and direction of travel to cross
the road safely as well as from what direction the traffic is approaching in the case of controlled crossings. The
designed or building of an intersection or a rapid transit system for example, that is for some reason or the other
not accessible by someone; then this has discriminated against the person according to the Equality and
Prevention of Unfair Discrimination Act (2000).

14.8.2.1 Accessibility of an NMT System

Accessibility of an NMT system, incorporates consideration of walkways, intersection geometric design,
pedestrian, cyclist crossings facilities, tactile ground surface indicator design, implementation, route integration
and continuity. It includes detail such as choice of surface used for walking and cycling, illumination of the
route, contrast of adjoining surfaces as well as gradients, obstacles, landscaping and maintenance. NMT is only
a portion of the travel chain. It is very important as, generally, the first and last miles of public transport trips are
done on foot. People use the built environment’s roads and footways, not in isolation, but always as a whole.
It is the complete road environment that is used. How everything is put together in relationship with one another,
the location, the sizes, shapes, colour, contrast, lighting, quality of workmanship, materials used etc.

NMT related trips, generally cycling or walking trips, fall within the full travel chain. This travel chain will also
include any pedestrian bridge structure.

Usually, each kerb ramp shall have an opposite kerb ramp, directly in line with the path of travel. This supports
provision of an effective continuous accessible path of travel and ease of access, particularly for a person using
a wheelchair or other mobility aid. It also assists a person with vision impairment to find their way through an
area more easily.

14.8.2.2 Accessible Paths

A continuous accessible path of travel for people with disabilities begins at the car park or building entrances
and / or public transport drop off area. This route can consist of pathways, roadways, ramps, etc. The routes
have to be safe, comfortable, convenient for all users. Key access features include a wide, level, firm, slip-
resistant surface in both wet and dry conditions. The provision of any street furniture, etc. located clear of the
path of travel with an effective contrast, clear concise signage, adequate continual vertical clearance, tactile
ground surface indicators at changes in direction, prior to ramps and kerb ramps, handrails on ramps,
appropriate seating, colour contrasting edges and appropriate lighting for night time use.

Landmarks can be used as guiding features, both internally and externally. For example, statues, fences, open
spaces, water fountains, seating, water features as well as other audible and identifiable noises along a route.

Firm, level, slip resistant floor and ground surfaces are required to and through a pedestrianised area. This
includes footways, walkways, paths, footbridges etc. These surfaces need to be suitable in both wet and dry
conditions and provide an effective contrast to adjoining surfaces. Surfaces should not include cobbles (fixed
or loose), gravel, sand, raised finishes etc. Slip resistant, is any surface that provides traction for a wheelchair
or a person walking, in both wet and dry situations. Serious injury can occur in the event that a person using a
mobility aid like a walking frame or crutches, puts all their weight for example on a crutch, and a slip occurs.

Colour, tone and luminance contrast should be used to aid the identification of critical surfaces. Externally,
critical surfaces include guiding walls, steps, rails and textured guidance surfaces.

Lighting is normally provided on urban routes and pedestrianised areas where walking and cycling can be
expected after dark. Lighting helps users detect potential hazards, discourages crime and helps users to feel
safe, especially on a pedestrian bridge.

Cross Gradient or Camber should not be steeper than the prescribed 1:50. Adequate water drainage is required
and can be achieved between 1:50 to 1:60. Steeper gradients result in wheelchairs being dragged down the
slope by gravitational forces and it is very hard for a user to continually fight the gravitational force to stay on
track. Even a short distance is cumbersome, for example crossing an incorrectly constructed kerb ramp or
driveway.

14.8.2.3 Footpath Widths

It is important to note that the footway or walkway surface width is also a function of the demand on that surface
and the width required to provide an appropriate level of service. Walkway widths should automatically be
increased around intersections and mid-block crossing points. Increasing footway width around corners, to
allow for the required landing spaces, gradient requirements of the pedestrian ramps, as well as stacking space
required for congregating pedestrians, waiting to cross the road.

When the walking surface traverse over a pedestrian bridge, the NMT Guidelines 2014, recommends a
minimum width of 2 m. This includes cycle usage.

The following minimum standards apply as per the NMT Facility Guideline document:
Table 14-26: NMT Widths along Pedestrian and Cycle Ways

2.0 m subject to
capacity requirements
3.0 m subject to
capacity requirements

Min width 1.2 m 1.5m

Min width 1.2 m 1.5m

1.5m' (assure
Min width adjacent 18m
walkway space)
1.5m’" (check

Min width sight distances) Am

2.0 m subject to
capacity requirements

2.5 m subject to
capacity requirements
1.8 m subject to

Min width 1.5 m 1.8m . .
capacity requirements
Max gradient 1:15 120 1:25
Max gradient 1:15 1:25 1:50
Min corner splay” Z2m im 5m
Min radius Am im 5m
Max gradient 1:50 1:50

Total separation:

S 120 kmh—5m 120 kmh—-T m 120 km/h — @ m
: I:{’Ebm":i BOkmh—-2m  S0kmh-3m 0 kmih — 4 m
sneuiEer bes S0kmh—1m  60kmh—1m B0 km/h — 2 m

point

14.8.2.4 Vehicle Entrances

Vehicle entrances over the footway should be visible and as well marked as possible. The use of contrasting
materials on these locations assist in identifying the facility.

The vehicle cross over should be constructed in such a way that a wheelchair can cross the vehicle access on
a sufficient level (1:50-1:60) and wide (>1.2 m) walkway surface. In aspects where this cannot be achieved,
the vehicle access/entrance will have to be built back beyond the property boundary to achieve the required
gradients. This will mainly be achieved by providing cross-sections at all major entrance points which show the
2% gradient is achieved.

14.8.2.5 Effective and Practical Ramp Construction

When constructing pedestrian crossings with a kerb cut, whether it is controlled or uncontrolled, whether it is
on a straight edge kerb or on a radius kerb, it is important to understand the following two concepts of effective
and practical ramp construction. The surrounding footway has been shaped or “rolled” down to the practical
ramp through the effective ramp area. This resulted in a smooth transition from the top of footway level down
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to the kerbcut incorporating all required gradients. In order to reach the required gradient, it may be easier to
drop the entire sidewalk or crossing point on the approach to the crossing before reaching the crossing point,
maintaining the 1:50 crossfall to enable water drainage. This is a particularly useful practice where the sidewalk
is very narrow and there are physical constraints limiting width and the required landing space.

A landing of 1.5 m is required at the top of the kerb cut. This will require additional sidewalk space to be
provided at intersections.

Figure 14-26: Effective and Practical Ramp Construction

14.8.2.6 Kerb Ramp Radius

Where wide radii have been incorporated into high volume pedestrian areas and where public transport is being
introduced; or in any urban centres, it is strongly recommended that the radii of the kerb are reduced to as small
as practically possible. This makes the crossing safer and uses the minimum number of TGSI tiles. Inserting
more tiles into wide radii kerbs make wayfinding more confusing. The maximum kerb radius in a public transport
environment is 10 m.

The bigger the radius, the more the location of the kerb ramp moves out of the direct line of travel for a
pedestrian (green line,) and the more that happens, the less desirable the crossing becomes for a pedestrian.

It is required from a competent person to make more informed decisions with regards to the best placement.
This generally becomes an issue of weighing up kerb ramp effectivity of locating the ramp as close as possible
to the direct line of travel but balancing effective tactile layout and usability (information that is not confusing) to
the end user. Sound engineering judgment is a necessity.

14.8.2.7 Tactile Pavers

Tactiles are blocks with small extrusions or raised tactile nodules with an embossed profile that translates into
information and guidance to the visually impaired, underfoot or by using a cane, when combined with other
environmental information on the safe crossing of the road. TGSI mainly serves two purposes and should be
exclusively used for the reserved use and insistently be installed in the same manner as per the guidelines.
These are used for warning and for guidance exclusively.

The placement of the warning tactiles on the ramp warns the pedestrian of the presence of the crossing and
orientates the person in the correct direction to safely cross the road along the shortest path. Underfoot
detection as well as the surface contrast between the tactiles and the surrounding footway is key.

The NDoT Position Paper on the layout of TGSI’s, notes that the basic layout for tactile pavers is as such:
That an ‘L’ shaped layout is required at the crossings:

The pedestrian push button control, synchronised with the traffic lights to be situated on controlled crossings,
at the foot of the L;
The stem of the L consists of directional tiles, and the base; warning tiles;
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On un-controlled crossings, the same basic L shape is required so that someone who is blind or partially

sighted can find the correct crossing.

There are some circumstances where the tail of the L is not required. These are:

Where there is a defined sidewalk with a distinct edge on each side, and where

there is a crossing point in only one direction.

Where a low-use driveway crosses the sidewalk, no
TGSI's are required if the driveway is raised to the same
height as the sidewalk, as pedestrians have right of way.
Vehicle access to a private property provides a visual
example of how these areas can be treated.

On a kerbcut which is parallel to the road (where the
intersection is at 90 degrees) and has a straight roadside
edge, two rows of warning blocks are required, in line
with the path of travel. This completes the base of the ‘L
shape.

If an adapted TGSI layout is used, it may not result in
more than 3 tiles used on one side and one tile on the
other side of the kerbcut.

Bus stop facilities should be accessible in the broad
sense and require all the key aspects of pedestrianised
areas with regards to surfaces, street furniture, contrast,
lighting and circulation spaces. TGSIs are also applied
to guide a person that is blind or partially sighted to the
door opening of the parked bus.

Building Line

Bus Siop Platform

w = 1,800 mm (min 1,500 mm)
v =1,200 mm (min 300 mm)

¢ = 1,800 mm (min 1,500 mm)
b = min 2,500 mm

11=3,000 mm

12 = min 3,000 mm

d0LS

¢

Shelters and covered structures
where feasible to protect passenger
waiting areas should be provided.
Accessibility to persons with
disabilities with kerb ramps,
detectable waming features and
clearly delineated pedestrian spaces
should be provided.

Off-street bicycle lanes should by-
pass the bus stop.

14.8.3 System Sizing and Characterising - CBD NMT Plan and Short-Term Intervention

A CBD NMT plan was developed during 2007 and several projects were identified for implementation and
implemented since. The development of the NMT plan for the IPTN routes in the CBD was based on this plan
but taking into consideration the implementation phases of the IPTN ad the specific universal access required

associated with NMT implemented as par to the IPTN.

For detailed counts and infrastructure investigation the focus was on NMT facilities along the CBD distribution
service that will provide services towards the southern areas of the CBD. Phase 1 implementation. Refer to

Annexure CC for the detail pertaining to the CBD.

14.8.3.1 Recommended CBD Phasel NMT Network and Minimum Design Criteria

The selected roads where NMT facilities will be implemented and the sidewalk widths are presented in Figure
14-27. The detail design report is available on request from MMM. The summary of the design criteria used for
the development of the detail designs are provided in Section 14.8.3.1.1.

Reference for design:

NMT Transport Facility Guidelines manual
SANS 784 P12-14
SARTM - Vol 2
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Figure 14-27: Recommended NMT Path Width

All NMT pathways will follow the same design philosophy in order to achieve consistency in standards and style.
The following standard dimensions and specifications have been followed.

Kerb Ramp:12 Pre-Cast 30Mpa concrete tactile pavers (400 x 400 x 65mm) to be installed on full width of
drop kerb, sloping to the gradient of 1:15 or higher. Flared sides of transition to split kerb and ramp. The
ramp must be flushed with carriage way by means of white thermoplastic strip. Kerb ramps must align to
crossing and guidance strips laid to rear of pathway for guiding visually impaired to crossing.

Guidance strips: 400 x 400 x 65mm guidance TGSI’s blocks to be installed from dropped kerb ramp to rear
of pathway.

Pathway: 500mm buffer against property boundary will be dedicated to all services such as water meters,
electrical boxes and valves. This buffer will be separated from the pathway by means of an edge beam. For
pedestrian awareness, a rumble strip will be laid along the pathway next to the edge beam, this will also
serve as a warning for the visually impaired to indicate the edge of pathway.

Trees: Trees will be boxed in with 900 X 900mm kerbings extruding 120mm from ground level.

Universal Design: A uniform slope of 1:50 (2%) will be used throughout NMT pathway to direct storm water.
A second buffer of 700mm (preferred), 500mm (min) on the road side will be dedicated to signage and to
serve as a safe distance from traffic for all pedestrians. Tactile paving will be laid at every controlled or
uncontrolled crossing, including areas where the road level has been raised to the same level as pathway.
Crossings must be raised to same level as pathway at every vehicle entry/exit to properties.

PROPERTY BOUNDARY

0.5m DEDICATED
SPACE FOR SERVICES N

RUMBLE STRIF TROUGH OUT
WALK WAY FOR ——
VEHICLE ENTRANCE/EXITS. 05 Sm (MIN PEDESTRAIN WA LKING &

Figure 14-28: Shared Use Path

14.8.3.2 Ella Street (from Park Road)

Ella street will follow the design of the cross section (see figure Figure 14-28). The cross section has been
modified to exclude the 500mm buffer for services at some parts of Ella. The detailed dimensions of the cross
section comprise of the following:

Buffer zone at property boundary - 0.5 m where applicable

Buffer zone at road side - 0.7m and 0.5m where required
Trees - 0.9m where applicable
Walking & Cycle width - 3 m(min)

Edge beam - 62mm_

Kerb ramp - 10 units

Length of paving - 475m

14.8.3.3 Park Road (from Central University of Technology)

Park road will follow the design of the cross section (see Figure 14-28). The cross section was modified that all
street lighting will be moved to the south pathway of Park road.

Where the NMT crosses the existing parking, the parking has been reconfigured such that the traffic does not
intersect with the NMT for Pedestrian and Cyclist safety. The detailed dimensions of the cross section comprise
of the following:

Buffer zone at property boundary 0.5 m where applicable

Buffer zone at road side - 0.7m and 0.5m where required
Trees - 0.9m where applicable
Walking & Cycle width - 3 m (min)
Edge beam - 62mm
Kerb ramp - 40 units

- 1169m

Length of paving

14.8.3.4 King Edward Road (from President Boshoff Street)

King Edward road will follow the design of the cross section (see Figure 14-28). The north side of King Edward
road will be dedicated for pedestrians only due to pathway width. The south side of King Edward will be
dedicated to pedestrians and cyclists. The detailed dimensions of the cross section comprise of the following:

Buffer zone at property boundary - 0.5 m where applicable
Buffer zone at road side - 0.7m and 0.5m where required
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Trees - 0.9m where applicable
Walking & Cycle width - 3 m (min)
Edge beam - 62mm
Kerb ramp - 16 units
- 2336m

Length of paving

14.8.3.5 Victoria Road (from Parfitt Ave)

Victoria Road will follow the design of the cross section (see Figure 14-28). adopted for the design of the right-
hand side of Victoria road while cross-section A was used on the left-hand side. The detailed dimensions of
the cross section comprise of the following:

0.5 m where applicable
0.7m and 0.5m where required

Buffer zone at property boundary
Buffer zone at road side -

Trees - 0.9m where applicable
Walking & Cycle width - 3 m (min)
Edge beam - 62mm
Kerb ramp - 56 units
- 2336m

Length of paving

14.8.4 System Sizing and Characterising - Maphisa NMT Plan and Short-Term Intervention
The detail pertaining to status quo, analysis and quantification of the recommend network is presented in

14.8.4.1 Recommended Maphisa NMT Design Criteria

It is recommended that a shared-use path of 3 m (cycleways and sidewalks) is implemented along
Maphisa/Fort Hare corridor, refer to Figure 14-30 and Figure 14-29.

All NMT pathways will follow the same design philosophy in order to achieve consistency in standards and style.
The following standard dimensions and specifications has been followed.

Kerb Ramp:12 Pre-Cast 30 Mpa concrete tactile pavers (400 x 400 x 65 mm) to be installed on full width of
drop kerb, sloping to gradient of 1:15 or higher. Flared sides of transition to split kerb and ramp. The ramp
must be flushed with carriage way by means of white thermoplastic strip. Kerb ramps must align to crossing
and guidance strips laid to rear of pathway for guiding visually impaired to crossing.

Guidance strips: 400 x 400 x 65 mm guidance TGSI’s blocks to be installed from dropped kerb ramp to rear
of pathway.

Pathway: 500 mm buffer against property boundary will be dedicated to all services such as water meters,
electrical boxes and valves. This buffer will be separated from the pathway by means of an edge beam.
Trees: Trees will be boxed in with 900 x 900 mm kerbings extruding 120 mm from ground level.

Universal Design: A uniform slope of 1:50 (2%) will be used throughout NMT pathway to direct storm water.
A second buffer of 700 mm (preferred), 500 mm (min) on the road side will be dedicated to signage and to
serve as a safe distance from traffic for all pedestrians. Tactile paving will be laid at every controlled or
uncontrolled crossing, including areas where the road level has been raised to the same level as pathway.
Crossings must be 