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MUNSIEVILLE HOUSING DEVELOPMENT, KRUGERSDORP

1. Introduction

1.1 Purpose of Study

Oarona Consulting and Engineering (Pty) Ltd has been appointed by Uvuko Civils Maintenance and
Construction as traffic engineers to conduct Traffic Impact Assessment for ‘mixed-used’ development. The
development will consist of a residential and shopping centre.

This study investigates the traffic impact on the road network to determine whether there is a need to
implement any roads or intersection improvements to mitigate and accommodate the anticipated
(background traffic, future background traffic, proposed development traffic and latent rights traffic
volumes) traffic impact. The study further looks at:

i. Traffic surveys and data collection;
i. Trip distribution and assignment of latent rights traffic;
iii. Public transport;
iv.  Access management;
V. Non-Motorised Transport; and

Vi. Other traffic and transport matters related to the proposed development.

1.2 Site Location

The roads for traffic impact assessment falls under the jurisdiction of Mogale City Local Municipality,
Gauteng (see Figure 1-1). The proposed development is bounded by the following roads:

e R563 to the east; and

e Residential Developments all around.
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Figure 1-1: Study area

Source: Google Maps
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1.3 Traffic Impact Assessment Methodology

The process for the TIA followed was as follows:

1. Baseline 2. Future 3. Mitigating

Assessment Assessment W\ EEI(S

Baseline Assessment:

The baseline assessment included the following tasks:
o Identify the road network inventory (number of lanes, intersection layouts, intersection controls, etc.);

e Status quo investigation of the existing road network (the existing traffic conditions and the existing
road geometric characteristics). As part of this task, 12-hour classified traffic surveys were carried
out on 19 August 2016 to investigate the existing traffic conditions; and

e Identification of the assessment variables relevant to this study.

Future Assessment

As stipulated in the “TMH 16, South African Traffic Impact and Site Traffic Assessment Manual,
August 2012, Volume 1 and 27, developments which generate trips between 150 and 2000 peak hour
trips, it is necessary to escalate the existing traffic volumes to a future base year, using at least a 5-year
horizon. This scenario will focus on the proposed development’s generated traffic volumes plus future
background traffic volumes.

Mitigating Measures:

This phase of the traffic impact assessment entailed the investigation of mitigating measures to reduce the
potential adverse traffic impact given the current traffic conditions, future traffic conditions and latent rights
(if applicable) traffic volumes.



1.4 Access Management

Regional access to the proposed development will be gained via N14. Local access will be gained using
R563 (Van Riebeeck Road) and New Development Access Road. The details of access spacing will
conform to South African Road Classification and Access Management Manual (COTO, 2012) for a

class 3 and class 5 roads.

The following are direct accesses to the proposed developed:
e Full Access R563; and

e Full Access off Development Access Road.
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2.Planned Future Roads

A number of future national and provincial routes are planned in the vicinity of the proposed development.

These include PWV8, K17 and K197. These future planned roads are shown in Figure 2-1. Some of these
planned roads are long term plans which will most probably be implemented during the course of the next

decade or so. The application of access to the development along K17 will be addressed under Section 7
Report to be submitted to GAUTRANS.
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Figure 2-1: Planned future roads

Source: Gauteng Strategic Major Road Network, 2010



3. Proposed Development

The proposed development is located in Munsieville Extension 2 under Mogale City Local Municipality. The
land measures approximately 28.73 hectares in extent and is currently divided into 4 portions namely:

e Farm Paardeplaats, 177, PTN 26 — 8.252 hectares.

e +Farm Paardeplaats, 177, PTN 41 — 5.234 hectares.

e <Farm Paardeplaats, 177, PTN 37 — 5.1806 hectares.
e <Farm Paardeplaats, 177, PTN 40 — 10.0743 hectares.

The developer plans to develop 3000 low cost housing and 5000 mZ2 shopping centre.

4. Latent Rights Development

There were no latent rights in the vicinity of the proposed development when compiling this report.
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5. Traffic Flows

5.1 Existing Traffic Flows

Weekday classified intersection traffic counts were conducted on 19 August 2016 at the following 4
intersections along R563:

1.
2.
3.
4,

R563 and Monala Street;

Helena Street / Kameelperd Avenue and R563;
Clearview Estate Road and R563; and
Sterkfontein Hospital Road and R563.

Figure 5-1 shows the traffic counting stations. The AM and PM traffic counts are shown in Appendix B.

]
.__ﬂ““-f\/,' A
: O.”dla-S

Figure 5-1: Traffic count stations

Source: Google Earth.



5.2 Development Trip Generation

Development trip generation can be defined as the total amount of traffic generated by the development
where a trip is considered to be a single movement with either the destination or the origin of the trip ending
within the development or outside the development.

The majority population living / residing around the vicinity of the proposed development (Munsieville, etc.)
are characterised by low social-economic profile with low income per capita. Most of the people utilises
mini-bus taxis to reach their respective destinations. The majority of people visiting proposed development
will either walk, use mini-bus taxis or share a ride with someone using a private vehicle. It is therefore
apparent that the trip generation characteristics of the proposed development will significantly vary from the
traditional medium / high income area.

The trip generation rates detailed and contained in the “TMH 17, South African Trip Data Manual,
September 2012, Volume 1” and ‘Institute of Transportation Engineers, Trip Generation Handbook,
8th Edition”were used as a basis to estimate the trips generated by the proposed developments and
adjusted to align with the surrounding demographics and characteristics.

The trip generation rates in the manuals were derived based on the traditional high income areas where
there were very low public transport usage and pedestrians amongst residents, employees and shoppers at
the urban areas. In this area, it is highly expected that most of the residents, employees and shoppers will
use public transport or walk. The trip generation adjustment factors for very low vehicle ownership, mixed-
use and transit nodes were applied to the trip rates given the area’s socio-economic status (see equation
below).

Pc=1-(1-Pw)-(1-Py)-(1-Py)
In which:
Pc = Combined reduction factor
Pu = Reduction factor for mixed-use development
Py = Reduction factor for vehicle ownership
Py = Reduction factor for transit nodes or corridors

To allow for the shopping centre size adjustment factor, the following equation was used where A equals to
6 and B equals to 3500.

A
. sqm Size
B

Size adjustment factor =1+

A size adjustment factor of 3.47 was used to multiply the default trip rates of the shopping centre as given
in the data manual. Furthermore, the following trip type percentages were assumed for the shopping
centre:
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Friday Saturday
Trip Types % %
Primary 28% 20%
Pass-by 13% 12%
Diverted 59% 68%

Primary trips: trips are new on the total road network. This is in contrast with the other types of trips that
are already on the road network, although they could be new on segments of the road network. It is
expected that the majority of the primary trips will be from the Munsieville and the surrounding area.

Pass-by trips: trips that are attracted from roads directly adjacent to a development and from which direct
access is provided to the development. Pass-by trips are not new trips on the road network, but are trips
turning in and out of accesses to the development. The trips should therefore not be deducted from the trip
generation of the development — it is only the trip distribution that is affected. It is anticipated that most of
these trips will be from R563.

Diverted trips: trips that are attracted from roads in the vicinity of the generator but which require a
diversion to another road to gain access to the development. Diverted trips add traffic to streets adjacent to
a site, but may not add traffic to other roads in the road network. Diverted trips well tend to return to their
original route and continue to their original destinations after visiting the development. Given the location of
the proposed site and the road network in the vicinity of the site, it is anticipated that these trips will be
coming from Robert Broom Drive and Monala Street.

Transferred trips: trips that are already present on the road network and which are visiting similar
developments near to the proposed development and which has the potential of transferring or switching
their destination to the proposed development. These trips are different from pass-by and diverted trips in
that trips are wholly transferred from one development to another. For the analysis purposes, these trips
were not considered as there are no shopping malls / centres in the close proximity of the proposed
development.

NB: It should be noted that maximum percentage of background traffic volumes which may be included in
pass-by or diverted trips is 20%. This guideline was followed when estimating the pass-by and diverted PM
peak hour trips as shown in Appendix B.



Size
(m2)

5000

Land Use
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FAR

1.00
1.00

GLA
(m?)

5000

UNITS Trip Rate
Fri- Friday Satur-
day PM day
AM
2.08 11.80 15.62
3000 0.65 0.65 0.35

10

Mixed-
Use

10%
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Reduction Factors

Very Low Transit
Vehicle Nodes &
Ownership Corridors
60% 15%
50% 15%

PC

69%
64%

Fri-

day

AM
32
704
736

Total Trips

Fri-
day
PM

51
704
755

Satur-
day

48
379
427
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5.3 Trip Distribution and Assignment

The expected trip distribution was assumed on the basis of the proposed site accesses in relation to the
road/street network, the existing peak period traffic patterns in and around the proposed development and
site observations by the traffic engineer.

Table 5-2 shows the assumed percentage utilisation (traffic ingress and egress) at proposed access during
peak hour periods.

Table 5-2: Assumed access utilisation.

Assumed Access % Utilisation
Access Point AM PM
R563 100% 100%

Table 5-3 the assumed trip distributions at the access point of R563.

Table 5-3: Assumed trip distribution at R563.

TRIP DISTRIBUTION % AT R563
PERIOD NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

AM 0% 0% 0% 0% 25% 0%  75% 0% 0% 0%
PM 0% 0% 0% 0% 20% 0%  80% 0% 0% 0%
NB: = INBOUND

55% = OUTBOUND

11



6. Traffic Impact and Capacity Analysis

6.1 Definitions of used terminology

The following definitions from the 2010 Highway Capacity Manual (TRB, 2010) are used in this chapter as
tabulated in Table 6-1.

The maximum sustainable hourly flow rate at which persons or vehicles rea-
sonably can be expected to traverse a point or a uniform section of a lane or
Capacity roadway during a given time period under prevailing roadway, environmental,
traffic and control conditions.

The total number of vehicles or other roadway users that pass over a given
Volume point or section of a lane or roadway during a given time interval, often 1
hour.

Volume to Capacity
(v/c) Ratio The ratio of flow rate to capacity for a system element.

A numerical output from a traveller perception model that typically indicates
Level of Service the average rating that travellers would give a transportation facility or service
(LOS score) under a given set of conditions.

6.2 Modelling Software Used

The software SIDRA Intersection version 7.0 was used in analysing the operation and capacity of the
intersections under investigation. SIDRA is an advanced micro-analytical traffic evaluation tool that
employs lane-by-lane and vehicle drive-cycle models coupled with an iterative approximation method to
provide estimates of capacity and performance statistics i.e. delay, queue length, stop rate, etc. (Akcelik &
Associates, 2006).
The SIDRA intersection software is for use as an aid for the design and evaluation of the following
intersection types:

e Signalised intersections (fixed-time, pre-timed and actuated),

e Signalised pedestrian crossings,

e Single point interchanges (signalised)
e Roundabouts

e Two-way stop control,

e All-way stop control, and

e Give-way (yield) sign control

Although SIDRA is a single intersection analysis package, it can perform traffic signal analysis as an
isolated intersection (default) or as a co-ordinated intersection by specifying platooned arrival data. The
flexibility of SIDRA allows its application functionality to many other situations, including uninterrupted traffic
flow conditions.

12
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6.3 Scenarios considered for impact assessment and analysis

The following scenarios were analysed for this study:

+2016 Background traffic
Scenario *Weekday AM and PM peak hour analysis
1

+2021 Future Background traffic excluding

. development traffic

Scenario *Weekday AM and PM peak hour analysis
2

+2021 Future Background traffic including development
traffic
Scenario *Weekday AM and PM peak hour analysis

3

When compiling this report, there were no latent rights in the vicinity of the proposed development.

Scenario 1: This scenario focuses on the micro-simulation results of the 4 intersections where base year
traffic counts were conducted.

Scenario 2: As stipulated in the “TMH 16, South African Traffic Impact and Site Traffic Assessment
Manual, August 2012, Volume 1 and 2”, developments which generate trips between 150 and 2000 peak
hour trips, it is necessary to escalate the existing traffic volumes to a future base year, using at least a 5-
year horizon.

This scenario deals with micro-simulation results of future background traffic volumes on the 4 intersections
where traffic counts were conducted for the purpose of this traffic assessment. Future background traffic
volumes were obtained by factoring year 2016 traffic volumes by 3% over 5 years.

Scenario 3: This scenario in the report focuses on the analysis of projected traffic volumes in year 2021 by
3% plus trips generated by the proposed development on the road network.

The shopping centre and residential trip generation results show that the critical peak hour periods for the
proposed shopping centre and background traffic occurs during the weekday AM and PM peak hour
periods. The Saturday peak hour periods were neglected given that the generated trips were relatively low.
The following sections only discusses the traffic impact analysis for weekday AM and PM peak hour
periods.

13



6.4 Scenario 1 — 2016 Background Traffic Analysis

This section of the report discusses the micro-simulation results of the 4 intersections where base year
traffic counts were conducted.

6.4.1 R563 and Monala Street

The current layout of the intersection is shown in Figure 6-1. The intersection is a currently priority
controlled junction with four approach legs.

Tq R563
|

Monala Street
(<]
1
Kameelperd Avenue

| I
R563

Figure 6-1: Current layout of R563 and Monala Street.

Table 6-2 shows the summary of the level of service for the AM and PM weekday 2016 background traffic
analysis at the intersection of R563 and Monala Street. It can be noted that the intersection is operating at
capacity during both peak hour periods.

Table 6-2: Baseline Assessment LOS results at R563 and Monala Street.

NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR Intersection

AM | LOS F F F F F F F F F
PM LOS C C C F F F D D D D D D

14
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6.4.2 Helena Street and R563

The current layout of the intersection is shown in Figure 6-2. The intersection is a priority controlled
junction with three approach legs. There is major (free-flow) movement along R563 and minor (stop-
controlled) movement along Helena Street.

1N R563

Halana Sktreat
L
N
6

| I
R563

Figure 6-2: Current layout of Helena Street and R563.

Table 6-3 shows the summary of the level of service for the AM and PM weekday 2016 background traffic
analysis at the intersection of Helena Street and R563. It can be noted that the intersection is operating at
an acceptable level of service in both peak hour periods.

Table 6-3: Baseline Assessment LOS results at Helena Street and R563.

NBL NBT SBT SBR EBL EBR Intersection

AM | LOS A A A A C C N/A
PM | LOS A A A A B B N/A

15



6.4.3 Clearview Estate Road and R563

The current layout of the intersection is shown in Figure 6-3. The intersection is a priority controlled
junction with three approach legs. There is major (free-flow) movement along R563 and minor (stop-
controlled) movement along Clearview Estate Road.

6
r
|
|
|
|

Clearview Estate Road

SIS

R563

Figure 6-3: Current layout of Clearview Estate Road and R563.

Table 6-4 shows the summary of the level of service for the AM and PM weekday 2016 background traffic
analysis at the intersection of Clearview Estate Road and R563. It can be noted that the intersection is
operating at an acceptable level of service during both peak hour periods.

Table 6-4: Baseline Assessment LOS results at Clearview Estate Road and R563.

NBT NBR SBL SBT WBL WBR Intersection

AM | LOS A A A A B C N/A
PM | LOS A A A A B B N/A

16
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6.4.4 Sterkfontein Hospital Road and R563

The current layout of the intersection is shown in Figure 6-4. The intersection is a priority controlled
junction with three approach legs. There is major (free-flow) movement along R563 and minor (stop-
controlled) movement along Sterkfontein Hospital Road.

1N R563
Ll

Sterkfontein Hospital Road

I I
R563

Figure 6-4: Current layout of Sterkfontein Hospital Road and R563.

Table 6-5 shows the summary of the level of service for the AM and PM weekday 2016 background traffic
analysis at the intersection of Sterkfontein Hospital Road and R563. It can be noted that the intersection is
operating at an acceptable level of service in both peak hour periods.

Table 6-5: Baseline Assessment LOS results at Sterkfontein Hospital Road and R563.

NBL NBT SBT SBR EBL EBR Intersection

AM | LOS A A A A C C N/A
PM | LOS A A A A B B N/A

17



6.5 Scenario 2 — 2021 Future Background Traffic Analysis

As stipulated in the “TMH 16, South African Traffic Impact and Site Traffic Assessment Manual,
August 2012, Volume 1 and 27, developments which generate trips between 150 and 2000 peak hour
trips, it is necessary to escalate the existing traffic volumes to a future base year, using at least a 5-year
horizon.

This section of the report discusses micro-simulation results of future background traffic volumes on the 4
intersections where traffic counts were conducted for the purpose of this traffic assessment. Future
background traffic volumes were obtained by factoring year 2016 traffic volumes by 3% over 5 years. The
high traffic growth rate can be asserted by the anticipated future traffic growth from the surrounding land
(majority is undeveloped).

6.5.1 R563 and Monala Street

The layout of the intersection shown in Figure 6-1 was used as a basis for traffic impact analysis. The
intersection is a currently priority controlled junction with four approach legs.

Table 6-6 shows the summary of the level of service for the AM and PM weekday 2021 future background
traffic analysis at the intersection of R563 and Monala Street. It can be noted that the intersection’s level of
service worsened during both peak hour periods.

Table 6-6: Scenario 2 Assessment LOS results at R563 and Monala Street.

NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR Intersection

AM LOS F F F F F F F F F F F F
PM LOS C C C F F F D D D F
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6.5.2 Helena Street and R563

The layout of the intersection shown in Figure 6-2 was used as a basis for traffic impact analysis. The
intersection is a priority controlled junction with three approach legs. There is major (free-flow) movement
along R563 and minor (stop-controlled) movement along Helena Street.

Table 6-7 shows the summary of the level of service for the AM and PM weekday 2021 future background
traffic analysis at the intersection of Hadebe Street and Mohlala Street. It can be noted that the intersection
is still operating at an acceptable level of service in both peak hour periods.

Table 6-7: Scenario 2 Assessment LOS results at Helena Street and R563.

NBL NBR EBT EBR WBL WBT Intersection
AM | LOS A A A A A A N/A

PM  LOS A A A A A A N/A
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6.5.3 Clearview Estate Road and R563

The layout of the intersection shown in Figure 6-3 was used as a basis for traffic impact analysis. The
intersection is a roundabout junction with three approach legs.

Table 6-8 shows the summary of the level of service for the AM and PM weekday 2021 future background
traffic analysis at the intersection of Clearview Estate Road and R563. It can be noted that the intersection
is still operating at an acceptable level of service in both peak hour periods.

Table 6-8: Scenario 2 Assessment LOS results at Clearview Estate Road and R563.

NBL NBT SBT SBR EBL EBR Intersection

AM | LOS A A A A B B A
PM LOS A A A A A A A
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6.5.4 Sterkfontein Hospital Road and R563

The layout of the intersection shown in Figure 6-4 was used as a basis for traffic impact analysis. The
intersection is a priority controlled junction with three approach legs. There is major (free-flow) movement
along R563 and minor (stop-controlled) movement along Sterkfontein Hospital Road.

Table 6-9 shows the summary of the level of service for the AM and PM weekday 2021 future background
traffic analysis at the intersection of Sterkfontein Hospital Road and R563. It can be noted that the
intersection is still operating at an acceptable level of service in both peak hour periods.

Table 6-9: Scenario 2 Assessment LOS results at Sterkfontein Hospital Road and R563.

NBL NBT SBT SBR EBL EBR Intersection
AM LOS A A A A C C N/A
PM LOS A A A A B B N/A
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6.6 Scenario 3 — 2021 Future Background and Development Traffic
Analysis

This section of the report focuses on the analysis of projected traffic volumes in year 2021 by 3% plus trips
generated by the proposed development on the road network. The findings discussed in Scenario 2 are
used as a basis for the subject analysis. Based on the level of service for the intersections of Clearview
Estate Road and the one of Sterkfontein Hospital Road, it was not necessary to analyse these intersections
in this scenario because the development traffic had minimal impact their level of services.

6.6.1 R563 and Monala Street

TRAFFIC SIGNAL WARRANTS:

Traffic signals are the most common and widely accepted forms of traffic controls at intersection junctions.
They can be very effective in improving traffic flow and facilitating access if installed appropriately.

Traffic signals are usually perceived to increase traffic flow at intersections but they do not always increase
safety or reduce traffic flow delays.

The following traffic signal warrant conditions were considered as indicated in the traffic signal design
manual “South African Road Traffic Signs Manual, Traffic Signal Design, Volume 3, 3rd Edition,
2012”:

o the traffic signals can meet all the minimum requirements described in the subject manual;

e no viable and feasible alternative solution is available which, when implemented, would obviate the
need for traffic signals; and

o the traffic signals meet the queue length warrants as described in the manual.

The following traffic signal minimum requirements were met:

e The speed limit on any approach to a signalised junction or pedestrian crossing did not exceed
80km/h;

e The line of sight in all approaches will allow the road users to see the traffic signal faces at the
proposed intersection of Monala Street and R563 if converted into a traffic signal controlled junction.

The following queue length warrant was used for the basis of traffic signal installation:

e The average length of ANY individual queue equals or exceeds four (4) over any one hour of a
normal day.

An individual queue of vehicles is the queue waiting in a single lane. On multi-lane approaches, each lane
of vehicles would be counted as a separate queue. The manual recommends measuring of queue length
by either field observations or traffic modelling. SIDRA intersections as detailed in section 6.2 was used to
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determine the current level of service for the proposed subject intersection. There are minor flows (stop-
controlled) along R563 and Monala Street. Figure 6-5 shows the queue length average for the AM baseline
(year 2016 analysis) in metres.

All Movement Classes
South | East | Morth | West | Intersection
Quews Distance [Awver) 23 43 a1 4 B1

1|..| R563

Marals Streat
Eamaslpard Avenue

REAY

Figure 6-5: Average queue length per lane.

For example, northbound movements have an average queue length of 81m during the AM peak hour
period. If one assumes that passenger car unit (pcu) is equivalent to 6m, then the approach has an
individual queue of approximately 13.5 vehicles which warrants a traffic signal configuration at this
intersection.

Post traffic impact analysis of the future background and proposed development traffic volumes, the layout
of the intersection shown in Figure 6-6 is proposed. The intersection is a signal controlled junction with four
approach legs. The proposed lanes are highlighted in RED. The signal settings were obtained by
optimising two-phase 70 seconds circle length (phasing summary is shown in Appendix D).
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Monala Street
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r
Kameelperd Avenue

| I
R563

Figure 6-6: Proposed layout of R563 and Monala Street.

As a good design principle for signalised intersection, it is imperative to have exclusive right-turning
lanes. The eastbound and westbound right-turning lanes were proposed to improve mobility of through
traffic movement. It is a common case where one finds that right-turning traffic blocks through traffic
movement while waiting for a gap during green time phase.

Table 6-10 shows the summary of the level of service for the AM and PM weekday 2021 future background
plus proposed development traffic analysis at the intersection of R563 and Monala Street. It can be noted
that the intersection is operating at an acceptable level of service in both peak hour periods.

Table 6-10: Scenario 3 Assessment LOS results at R563 and Monala Street.

NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR Intersection

AM LOS B B C C C C B B C B B C C
PM LOS B B B C C B B B C B B C B
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6.6.2 Development Access Road and R563

The proposed access layout is as shown in Figure 6-7. The intersection is proposed as a signal controlled
junction with three approach legs. The traffic signal settings were obtained by optimising a 3-phased 70
seconds circle time. The phasing summary is shown in Appendix D.

1N R563

Development Access

| |
R563

Figure 6-7: Proposed layout of Development Access Road and R563.

Table 6-11 shows the summary of the level of service for the AM and PM weekday 2021 future background
plus proposed development traffic analysis at the intersection of Development Access Road and R563. It
can be noted that the intersection is operating at an acceptable level of service in both peak hour periods.

Table 6-11: Scenario 3 Assessment LOS results at Development Access Road and R563.

NBL NBT SBT SBR EBL EBR Intersection
AM LOS B B A B C C B
PM LOS B A A B C C B
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6.6.3 Helena Street and R563

The layout of the intersection shown in Figure 6-2 was used as a basis for traffic impact analysis. The
intersection is a priority controlled junction with three approach legs. There is major (free-flow) movement
along R563 and minor (stop-controlled) movement along Helena Street.

Table 6-12 shows the summary of the level of service for the AM and PM weekday 2021 future background
plus proposed development traffic analysis at the intersection of Helena Street and R563. It can be noted
that the intersection is operating at an acceptable level of service in both peak hour periods.

Table 6-12: Scenario 3 Assessment LOS results at Helena Street and R563.

NBL NBT SBT SBR EBL EBR Intersection

AM | LOS A A A A D D N/A
PM  LOS A A A A D D N/A
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6.7 Traffic Volume Analysis Results

The previous sections dealt with traffic impact analysis of background traffic volumes and proposed
development traffic volumes on the affected intersections and accesses. Detailed output of intersection
modelling results are shown in Appendix D.

From the traffic demand analysis on the affected intersections, the following upgrades should be
considered based on scenario 2 and 3 assessment:

e R563 and Monala Street: It is proposed to construct and implement the following:
e Eastbound shared through- and left-turning lane measuring approximately 60 m;
e Westbound shared through- and left-turning lane measuring approximately 60 m; and

e Optimise the traffic two-phase signal settings at 70 seconds cycle length for both the AM and
PM peak hour periods respectively.

e Development Access Road and R563: It is proposed to construct and implement the following:
e Eastbound approach leg with 2 right-turning lanes and 1 left-turning lane;
e Southbound right-turning lane measuring approximately 120 m;
e Northbound left-turning lane measuring approximately 120 m; and

e Optimise the traffic three-phase signal settings at 70 seconds cycle length for both the AM and
PM peak hour periods respectively.

e Helena Street and R563: There are no proposed infrastructure or non-infrastructure upgrades at this
intersection.

e Clearview Estate Road and R563: There are no proposed infrastructure or non-infrastructure
upgrades at this intersection.

e Sterkfontein Hospital Road and R563: There are no proposed infrastructure or non-infrastructure
upgrades at this intersection.

To improve road mobility and intersection operations, it is recommended to implement the abovementioned
proposed infrastructure and non-infrastructure upgrades.
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7.Parking Requirements

It should be noted that the proposed development would be located in a typical historically disadvantaged
area, which has fundamentally different traffic and parking characteristics to that of shopping centres and
residential in traditional high income suburbs. Parking at these areas are normally supplied at a rate of 6
bays/100m?2 of GLA for shopping centres and 1 bay / dwelling unit plus 1 bay for visitors.

For the subject site, a lower parking ratio is applied for since a large portion of employees and shoppers
are anticipated to either walk or make use of minibus taxis to visit the proposed development. Munsieville
and surrounding township settlements are particularly known for its low socio-economic profile and low
household income where only a small portion of the residents / visitors / employees would access the
development by means of a private vehicle (very low vehicle ownership).

For the new development, a parking reduction of 50% together with the provision of on-site public transport
facility for the shopping centre is applied for, which is in line with the reduced rate accepted by most
authorities for such developments in similar areas.

Table 7-1 shows proposed parking requirements resulting in a requirement of 1 650 minimum parking
bays. The SDP makes allowance for 1 731 parking bays as shown in Appendix A.

GLA  Units Parking Rate Required Reduction Proposed

Parking Rate Parking

Shopping Centre 5,000 - 6 300 50% 150
Apartments - 3000 1 3000 50% 1500
Total 3300 - 1650
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8.Public Transport Assessment

In terms of the National Land Transport Transition Act (NLTTA) 22 of 2000, section 29, it is a requirement
that an assessment of the public transport be included in a traffic impact assessment. Public Transport
services (i.e. minibus taxis) operate along the Thema Road, Hadebe Street and Vlakfontein Street. There is
a need for provision of public transport facilities at the proposed development. Employees and residents of
the proposed development will most likely arrive via private vehicles, minibus taxi, bus or walk.

The proposed development will need to take into consideration the provision of non-motorised facilities
(walkways, bicycle lock-up facilities, etc.) onsite, public transport facility (on-site waiting, pick-up, drop-off
areas) and separate pedestrian gates at the proposed development accesses.

It is proposed to allocate new public transport laybys along R563 as shown in Appendix E. The sizing of
these laybys conforms to Gautrans’ design standards and guidelines.

For the shopping centre parking demand, Oarona opted to calculate the required size based on peak hour
public transport demand as guided by COTO, TMH16 Volume 2. Table 8-1 shows public transport facility
estimation for the shopping centre. It is estimated that 4 channels which are 18 metres long are required
as a minimum public transport facility. The facility sizing is based on Saturday peak hour demand.
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Table 8-1: Public transport facility size determination.

Proposed Munsieville Shopping Centre Development: Minibus-Taxi Facility

Trip generation and modal split

Friday AM Peak Hour Friday PM Peak Hour Saturday Peak Hour Centre size adj. factor 3.47
In Out Total In Out Total In Out Total
Trips, vehicles (pcu's) 68 36 104 295 295 590 390 390 781 A
Trips, persons 135 73 208 590 590 1180 781 781 1562 B
Person trips, cars 20 11 31 89 89 177 117 117 234 GLA (sgm) 5000
Person trips, taxis 68 36 104 295 295 590 390 390 781
Person trips, NMT 47 26 73 207 207 413 273 273 547
Trips, cars 13 7 20 55 55 111 73 73 146
Trips, taxis 5 2 7 20 20 39 26 26 52
Adj. trips, vehicles (all) 17 9 26 75 75 150 99 99 198
Modal Split Oce Taxi rank sizing estimate

Mode Split Demand vph Saturday
Light Vehicles 15.0% 1.6 PHF 0.95 Estimate
Minibus Taxi 50.0% 15 Adj. design demand 27
NMT (Walk & Cycle) 35.0% 1 Aprox. Service rate / lane 12 vphpl based on minutes loading time per taxi
All 100.0% N/A V/C (traffic) ratio 228(%
Retail trip ave. occupancy incl. driver ‘ 2 ‘ Naue (90th% queue, veh) = I:ﬂveh's, for I:lChannels, as per Table 31, COTO TMH 16 Vol. 2

metres per lane
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9. Conclusions and Recommendations

The following key conclusions and recommendations are relevant as based on the contents of this
document:

e This traffic study has assessed the background, future background and proposed development traffic
volumes for a proposed development totalling 5 000 m?2 shopping centre 3 000 low cost residential
units (apartments).

e ltis estimated that the proposed development as a whole would generate approximately 736, 755
and 427 vehicles per hour (in and out movements) during the weekday AM, weekday PM and
Saturday peak hour periods respectively. Detailed intersection capacity analysis using SIDRA
Intersections has been carried out at the nearby key intersections and critical access points to
determine the impact of these trips during the peak hour periods (Friday AM and PM).

e The parking reduction rate of 50% for all other proposed developments on site was applied for to
determine the minimum parking bay requirements. The low parking ratio has been motivated on the
basis that Munsieville and the surrounding areas have very low socio-economic profile and low
income per capita where a small proportion of the employees / visitors / residents would access the
proposed development utilising private vehicles. Most of the employees, residents and visitors would
either walk or use minibus taxis to access the proposed development. These modes of transport are
the most prominent in the township. More details on the parking layout will form part of the final Site
Development Plan. The current SDP makes a provision for approximately 1 731 parking bays which
are deemed to be adequate to meet the development parking demand.

e Itis proposed that a public transport facility be constructed on-site to accommodate anticipated high
volumes of minibus taxis visiting the shopping centre. The size of the public transport facility was
calculated to be 18 m long 4 channels as sized in section 8 above.

e R563 and Monala Street: It is recommended to construct and implement the following:
e Eastbound shared through- and left-turning lane measuring approximately 60 m;
e Westbound shared through- and left-turning lane measuring approximately 60 m; and

e Optimise the traffic two-phase signal settings at 70 seconds cycle length for both the AM and
PM peak hour periods respectively.

e Development Access Road and R563: It is recommended to construct and implement the
following:

e Eastbound approach leg with 2 right-turning lanes and 1 left-turning lane;
e Southbound right-turning lane measuring approximately 120 m;
e Northbound left-turning lane measuring approximately 120 m; and

e Optimise the traffic three-phase signal settings at 70 seconds cycle length for both the AM and
PM peak hour periods respectively.

e Helena Street and R563: There are no proposed infrastructure or non-infrastructure upgrades at this
intersection.

e Clearview Estate Road and R563: There are no proposed infrastructure or non-infrastructure
upgrades at this intersection.

e Sterkfontein Hospital Road and R563: There are no proposed infrastructure or non-infrastructure
upgrades at this intersection.
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This report is submitted that the proposed development be supported from traffic engineering perspective,
provided that the proposed road / intersection improvements and upgrades, non-motorised facilities and

any additional public transport facilities are implemented to the relevant design standards of the local and
provincial road authorities.
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APPENDIX B — Background and Future Traffic Volumes
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APPENDIX D - Sidra Output Results

2016 BACKGROUND TRAFFIC VOLUMES
2021 FUTURE BACKGROUND TRAFFIC VOLUMES
2021 FUTURE BACKGROUND PLUS DEVELOPMENT TRAFFIC VOLUMES



2016 BACKGROUND TRAFFIC VOLUMES

2016 AM — R563 and Monala Street

MOVEMENT SUMMARY

@ Site: 101 [AM R563 and Monala Street]

AM R563 and Monala Street
Stop (All-Way)

Movement Performance - Vehicles

Mov oD Demand Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Average
D Mov Total HY Satn Delay Service Vehicles Distance Queued StopRate Speed
veh/h Yo vic Sec veh m per veh km/h
South: R563
1 L2 43 0.0 0.755 BT LOSE 55 364 1.00 1.75 irs
2 T1 440 0.0 0.755 76 LOSE 55 364 1.00 1.75 a7
3 R2 20 0.0 0.755 39.0 LOSE 54 38.0 1.00 1.74 367
Approach 503 0.0 0.755 375 LOSE 55 384 1.00 1.75 ir2
East: Kameelperd Avenue
4 L2 26 0.0 0.914 54 LOSF 10.2 715 1.00 227 35
5 T1 29 0.0 0.914 555 LOSF 10.2 715 1.00 227 35
2 R2 353 0.0 0.914 552 LOSF 10.2 715 1.00 227 34
Approach 408 0.0 0.914 552 LOSF 10.2 715 1.00 227 4
North: R563
T L2 351 0.0 1.13%9 1242 LOSF 19.3 1249 1.00 3.05 19.8
& T1 337 0.0 1.139 1270 LOSF 19.3 1349 1.00 293 194
9 R2 27 0.0 1.139 1273 LOSF 18.2 1272 1.00 292 194
Approach 715 0.0 1.139 1256 LOSF 19.3 1349 1.00 299 19.6
West: Monala Street
10 L2 43 0.0 0.922 954 LOSF 8.2 574 1.00 1.96 234
1" T1 39 0.0 0.922 955 LOSF 8.2 574 1.00 1.96 234
12 R2 50 0.0 0.922 95.1 LOSF 8.2 574 1.00 1.96 234
Approach 182 0.0 0.922 954 LOSF 8.2 574 1.00 1.96 234
All Vehicles 1813 0.0 1.139 821 LOSF 19.3 1349 1.00 233 256

Site Level of Service (LOS) Method: Delay & vic (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Wehicle movement LOS values are based on average delay and vic ratio (degree of saturation) per movement.

LOS F will result if wic = 1 irrespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akcelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Dasignation.

Project number: OCE-2016082
Dated: 2016/08/29
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2016 PM - R563 and Monala Street

MOVEMENT SUMMARY
@ site: 101 [PM R563 and Monala Streef]

PM R583 and Monala Street
Stop (All-Way)

Movement Performance - Vehicles

Mow oD Flows

Hv

.

South: R583
1 L2 28 oD 0,238 172 LOS & 14 Bg 0.96 1.34 47.2
2 T 168 oD 0,238 172 LOS ¢ 14 ag 0.ar 1.34 46.3
3 R2 12 ] 0,338 177 LOS T 14 ag 038 1.34 46.7
Aporoach 209 oD 0,338 172 LOS & 14 oG 0.ar 1.34 46.9
East Kamesiperd Avenue
4 L2 25 oD 0.TE2 nT LOsS D a7 402 1.00 1.80 n2
5 T Bl o i 2B LOsS D AT 402 1.00 1.80 2
i R2 261 1] 0.758 24 LOS D a7 40.2 1.00 1.80 38.1
Aporoach 375 oD 0TEa 25 LOsS D a7 402 1.00 1.80 o2
Morth: R563
T L2 318 oD 1.007 B2B LOSF 130 B1.1 1.00 250 255
B m 305 oD 1.007 BE1 LOSF 130 B1.1 1.00 245 2560
8 R2 2 oD 1.007 BEG LOSF 125 BT.8 1.00 244 25.0
Aporoach 53 o 1.007 B4.D LOSF 130 B1.1 1.00 248 252
West: Monala Street
10 L2 21 oD 0411 2.7 LOsS D 18 127 0.ge 1.37 418
b T 65 oD 0411 268 LOsS D 18 127 0.ga 1.37 413
12 R2 i3 ] 0411 2.5 LOsS D 18 127 0.2a 1.37 41.7
Aporoach 120 oD 0411 26T Las D 18 127 0.ga 1.37 41.8
Al Vehicles 1358 o 1.007 44 LOSF 130 811 D.ga 202 Ny

Site Level of Service (LOS) Method: Delay & wic (HCM 2010). Site LOS Method s speciied in the Parameter Settings dialog (Site tab).
Wiehicle movement LOS values are based on average delay and wic ratio (degres of saturation) per mowerment.

OIS F will result if wic = 1 imespective of movement delay value (does not apply for approaches and infersection).

Intersection and Agproach LOS values are based on average deday for all movements (wic not used as specified in HCM 2010).
SIDRA Standard Delay Modsel is used. Contrel Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgefik M2DY).

HW %) walues are caloulated for All Mowement Classes of All Heawy Vehide Model Designation.




2016 AM - R563 and Helena Street

MOVEMENT SUMMARY

@ site: 101 [AM Helana Street and R563]

AM Helana Street and R5G63
Stop (Two-Way)

Movement Performance - Vehicles

Mow oD Demand Flows
[0 Mow Total HY

Y
South: RBE3
1 L2 45 o 0215 56 LOS A 00 0o 0.00 0.0a A7
2 Ti et i 1] 0215 00 LOS A 00 0.0 0.00 0.03 507
Approach B35 (i Li] 0215 03 A 00 0o 0.00 0.03 5.4
Morth: R563
B T 638 (i Li] 0173 03 LOS A 03 1.8 0.04 0.0 50.a
a R2 11 o 0.173 11.B LOS B 03 1.8 0.0a 0.02 57.2
Approach G42 (i Li] 0173 05 A 03 1.8 0.04 0.0 0.5
West: Helana Street
10 L2 25 (i Li] i) | 120 LOS B i3 a1 0.7a 1.1 4249
12 R2 5] o 03531 286 LOS D i3 B.1 0.7a 1.1 428
Approach 2 (i Li] 0.3 240 LOSC i3 a1 0.7a 1.1 4218
Al Vehidles 1678 oo 0331 1B W& i3 a1 0.06 0.oa 582

Site Level of Service (LOS) Method: Delay & wic (HCM 2010). Site LOS Method s speciied in the Parameter Settings dialog (Site tab).
‘izhicle movwement LOS values are based on average delay and wic ratio (degree of saturation) per mowement.

LS F will result if wic = 1 irespective of movement delay value (does not apply for approaches and intersecton).
Minor Road Approach LOS values are basad on average delay for all movements (w'c not used as specified in HCM 2010).

MA- Intersection LOS and Major Road Approach LOS vakees are Mot Applicable fior bwo-way sign contral since the average delay is not
agood LOS messure due to zem delays assocated with major road movemenits.

SIDRA Standard Delay Modsl is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Alkgelik M2D).

HW (%) walues are calculated for All Mosement Classes of All Heawy Vehice Model Designation.

Project number: OCE-2016082
Dated: 2016/08/29

Dovicad:

—eVISCaT



@ aone

Consulting and Engineering (PTY) LTD

MUNSIEVILLE HOUSING DEVELOPMENT, KRUGERSDORP

2016 PM - R563 and Helena Street

MOVEMENT SUMMARY

& site: 101 [PM Helana Street and R563]

PM Helana Street and RS63
Stop (Two-Way)

Movement Performance - Vehicles

Mo oD Demand Flows
] Moy Total H

o
South: R583
1 L2 Fii] 0.0 017 HE LOS A o 0o 0.00 0.19 56.8
2 Ti g1 0.0 0117 oo LOS A 0D 0.0 0.00 0.08 50.3
Approach 451 0.0 017 o WA ol 0o 0.00 0.02 5RO
Morth: R563
B Ti HE3 0.0 0,183 (1 LOS A 04 2B 0.07 0.03 R
g R2 33 0.0 0. 183 T.A LOS A 04 2B 0.16 0.08 5.8
Approach 505 0.0 0,183 arF WA o4 2K 0.07 0.0£ 502
West: Helana Strest
10 L2 18 0.0 0.148 BE LOS A 0 N 0.52 022 483
12 R2 57 0.0 0,148 158 LOS C 0 N 0.52 022 481
Approach Fis] 0.0 0,148 142 LOS B s 3| 0.52 0a2£ 481
Al ehides 112 0.0 0,183 i7 MA 0 3| 0.07 012 Hg.2

Site Lewel of Service (LOS) Method: Delay & wic (HCM 2010). Site LOS Method 5 specSied in the Parameter Settings dialog (Site tab).
‘izhicle movement LOS values are based on average delay and v ratio (degree of saturation) per mowement.

LS F owill result if wic = 1 imespective of movement delay value (does not apply for approaches and intersection).
Minor Rioad Approach LOS values are based on average delay for all movernents (w'c not used as specified in HOM 2010).

MA- Intersection LOS and Major Road Approach LOS values are Mot Applicable for temo-way sign contnal since the average delay is not
a good LOS measure due to zem delays assocsated with major mad movemenis.

SIDRA Standard Delay Mode is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard {Akgalik M2D).

HV %) walues are calculated fior All Mowement Classes of All Heawy Vehice Mode! Designation.




2016 AM — R563 and Clearview Estate Road

MOVEMENT SUMMARY

@ Site: 101 [AM Clearview Estate Road and R563]

AM Clearview Estate Road and R563
Stop (Two-Way')

Movement Performance - Vehicles

Mov oD Demand Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Average
ID Mov Total HY Satn Delay Service Vehicles Distance Queued StopRate Speed
veh/h %o vit SeC veh m per veh km/h
South: R563
2 T1 771 0.0 0.395 01 LOS A 0.0 0.0 0.00 0.00 £9.9
3 R2 20 0.0 0.033 94 LOS A 0.1 0.8 0.53 0.72 50.8
Approach 791 0.0 0.395 03 NA 0.1 03 0.01 0.02 59.6
East: Clearview Estate Road
4 L2 40 0.0 0.065 104 LOSB 0.2 14 0.39 092 50.6
6 R2 10 0.0 0.033 166 LOSC 0.1 0.5 0.70 1.00 471
Approach 50 0.0 0.065 1"y LOSB 0.2 14 0.46 093 49.9
North: R563
7 L2 17 0.0 0.009 55 LOS A 0.0 0.0 0.00 058 536
8 T1 593 0.0 0.153 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
Approach 615 0.0 0.153 02 MNA 0.0 0.0 0.00 0.02 h9.8
All Vehicles 1456 0.0 0.395 06 NA 0.2 14 0.02 0.05 59.3

Site Level of Service (LOS) Method: Delay & vic (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Yehicle moverment LOS values are based on average delay and vic ratio (degree of saturation) per movement.

LOS F will result if vic = 1 irrespective of movement delay value (does not apply for approaches and intersection).

Minor Road Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).

MA: Intersection LOS and Major Road Approach LOS valuss are Not Applicable for two-way sign centrol since the average delay i1s not
a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akcelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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Dated: 2016/08/29

Dovicad:

—eVISCaT



@ aone

Consulting and Engineering (PTY) LTD

MUNSIEVILLE HOUSING DEVELOPMENT, KRUGERSDORP

2016 PM - R563 and Clearview Estate Road

MOVEMENT SUMMARY

@ Site: 101 [PM Clearview Estate Road and R563]

PM Clearview Estate Road and R563
Stop (Two-Way)

Movement Performance - Vehicles

Mov oD Demand Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Average
ID Mov Total HY Satn Delay Service Vehicles Distance Queued StopRate Speed
veh/h %o vic SeC veh m er veh km/h
South: R563
2 T1 352 0.0 0.181 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
3 R2 29 0.0 0.045 89 LOS A 0.2 1.1 0.51 0.7 51.1
Approach 381 0.0 0.131 0y NA 0.2 1.1 0.04 0.05 592
East: Clearview Estate Road
4 L2 18 0.0 0.028 10.1 LOSB 0.1 06 0.37 0.89 508
& R2 1 0.0 0.002 115 LOSB 0.0 0.0 0.47 0.90 50.1
Approach 19 0.0 0.023 101 LOSB 01 06 0.37 0.89 508
North: R563
T L2 14 0.0 0.003 55 LOS A 0.0 0.0 0.00 058 536
8 T1 B45 0.0 0.140 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
Approach 559 0.0 0.140 02 NA 0.0 0.0 0.00 0.0 598
All Vehicles 959 0.0 0.181 06 NA 0.2 1.1 0.02 0.05 59.3

Site Level of Service (LOS) Method: Delay & vic (HCM 2010). Site LOS Method is specified in the Parameter Settings dialeg (Site tab).
Yehicle movement LOS values are based on average delay and vic ratio (degree of saturation) per movement.

LOS F will result if vic = 1 irrespective of movement delay value (does not apply for approaches and intersection).

Minor Road Approach LOS values are based on average delay for all movements (vic not used as specified in HCM 2010).

MA: Intersection LOS and Major Road Approach LOS values are Mot Applicable for two-way sign control since the average delay is not
agood LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akeelik M3D).
HY (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.




2016 AM — R563 and Sterkfontein Hospital Road

MOVEMENT SUMMARY

@ Site: 101 [AM Sterkfontein Hospital Road and R563]

AM Sterkfontein Hospital Road and R563
Stop (Two-Way)

Movement Performance - Vehicles

Mov oD Demand Flows Deg.  Average Levelof 95% Back of Queue Prop. Effective Average
1D Mov Total HY Satn Delay Service Vehicles Distance Queued StopRate Speed
veh/h % vic seC veh m r veh km/h
South: R563
1 L2 K3 0.0 0.198 56 LOS A 0.0 0.0 0.00 0.05 579
2 Ti 740 0.0 0.198 0.0 LOS A 0.0 0.0 0.00 0.02 597
Approach 771 0.0 0.198 02 MNA 0.0 0.0 0.00 0.02 597
North: R563
8 Ti 581 0.0 0.149 0o LOS A 0.0 0.0 0.00 0.00 60.0
9 R2 1 0.0 0.002 95 LOS A 0.0 0.0 0.58 0.62 504
Approach 582 00 0.149 0.0 NA 0.0 0.0 0.00 0.00 60.0
West: Sterkfontein Hospital Road
10 L2 1 0.0 0.148 10.0 LOS A 04 31 0.3 1.00 44.3
12 R2 3 0.0 0.148 219 LOSC 0.4 31 0.3 1.00 44.1
Approach 35 0.0 0.148 215 LOSC 04 31 0.31 1.00 441
All Vehicles 1388 0.0 0.198 0.7 NA 04 31 0.02 0.04 B9.3

Site Level of Service (LOS) Method: Delay & vic (HCM 2010). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Wehicle movement LOS values are based on average delay and vic ratio (degree of saturation) per movement.

LOS F will result if v/ic = 1 irrespective of movement delay value (does not apply for approaches and intersection).

Minor Road Approach LOS values are based on average delay for all movements (v/c not used as specfied in HCM 2010).

NA: Intersection LOS and Major Road Approach LOS valuas are Not Applicable for two-way sign control since the average delay is not
a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Project number: OCE-2016082
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@ aone

Consulting and Engineering (PTY) LTD

MUNSIEVILLE HOUSING DEVELOPMENT, KRUGERSDORP

2016 PM - R563 and Sterkfontein Hospital Road

MOVEMENT SUMMARY

@ Site: 101 [PM Sterkfontein Hospital Road and R563]

PM Sterkfontein Hospital Road and R563
Stop (Two-Way)

Movement Performance - Vehicles

Mov oD Demand Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Average
D Mov Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h %o vic sec veh m per veh km/h
South: R563
1 L2 8 0.0 0.090 55 LOS A 0.0 0.0 0.00 0.03 581
2 T1 344 0.0 0.090 0.0 LOS A 0.0 0.0 0.00 0.01 59.9
Approach 352 0.0 0.090 0.1 NA 0.0 0.0 0.00 0.01 598
North: R563
8 T1 537 0.0 0.138 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
9 R2 3 0.0 0.003 6.9 LOS A 0.0 0.1 0.40 0.56 522
Approach 540 0.0 0.138 0.1 NA 0.0 0.1 0.00 0.00 59.9
West: Sterkfontein Hospital Road
10 L2 6 00 0.056 88 LOS A 02 13 043 0.96 491
12 R2 22 0.0 0.056 13.9 LOSB 0.2 1.3 0.48 0.96 48.9
Approach 28 00 0.056 128 LOSB 02 13 043 0.96 489
All Vehicles 920 0.0 0.138 05 NA 0.2 1.3 0.02 0.04 595

Site Level of Service (LOS) Method: Delay & vic (HCM 2010). Site LOS Method is specified in the Parameter Settings dialeg (Site tab).
Wehicle movement LOS values are based on average delay and vic ratio (degree of saturation) per movement.

LOS F will result if vic = 1 irrespective of movement delay value (does not apply for approaches and intersection).

Minor Road Approach LOS values are based on average delay for all movements (v/c not used as specfied in HCM 2010).

NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not
a good LOS measure due to zero delays associated with major road movemeants.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akcelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.




2021 FUTURE BACKGROUND TRAFFIC VOLUMES

2021 AM - R563 and Monala Street

MOVEMENT SUMMARY
@ Site: 101 [AM R563 and Monala Street]

AM RE533 and Monala Strest

Stop (All-Way)
Diesign Life Analysis [Practical Capacity): Results for & years

Movement Perfformance - Vehicles

Mow  OD Flows

HY

=

South: R563
1 L2 5 00 0838 5.1 LOSF B1 56.B 1.00 203 328
2 Ti EDE 00 (.88 525 LOSF B1 56LB 1.00 2.0 32.2
3 R2 22 00  0BS8 542 LOSF 78 55 .4 1.00 200 31.3
Approach AiB4 00 0BsE 24 LOSF 81 G 1.00 2m 323
East Kamesiperd Avenue
4 L2 30 (iT1] 1.051 BE3  LOSF” 173 121.3 1.00 2.99 245
5 ™ 33 0o 1.051 ge4  LOSE” 173 121.3 1.00 209 248
£ R2 405 00 1.051 21 LOSE” 173 121.3 1.00 2.09 245
Approach 460 (111 1.051 Be1 LOSE" 173 121.3 1.00 2.00 45
Morth: R563
7 L2 404 (i1i] 1.310 1578 LOSF" s 205.1 1.00 3.79 14.7
B T 388 00 1.310 1802 LOSF” 283 205.1 1.00 3.59 14.5
B R2 3 [111] 1.310 1806 LOSF" 73 180.8 1.00 3.58 14.5
Approach BZZ 00 1310 181 LOSF 283 2051 1.00 3.89 148
West: Monala Street
10 L? 4 0o 1.080 1220 LOSE" 118 B28 1.00 237 18.0
11 T ified (i1i] 1.060 1321  LOSF" 118 B2E 1.00 237 18.0
12 R2 57 [i1] 1.060 1317 LOSF" 118 B2E 1.00 237 18.0
Approach 200 (i11] 1.060 1220  LOSE" 118 B2A 1.00 237 18.0
Al Viehicles 2085 (1] 1.310 1223 LOSF" p I 205.1 1.00 2492 18.9

Site Level of Service (LOS) Method: Delay & wic (HCM 2010). Site LOS Method s specied in the Parameter Settings dialeg (Site tab).
‘iehicle movement LOS values are based on average delay and wic ratio [degree of saturation) per mosement.

LS F owill result if wie = 1 imespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (wic not used as specified in HCM 2010).
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standand {Alkgefik M2D).

HW [%5) walues are calculated fior All Movement Classes of All Heawy Vehice Model Designation.

11 Lewvel of Service s worse than the Lewel of Senvice Tanget specified in the Parameter Settings dalog.
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@ aone

Consulting and Engineering (PTY) LTD

MUNSIEVILLE HOUSING DEVELOPMENT, KRUGERSDORP

2021 PM - R563 and Monala Street

MOVEMENT SUMMARY
& site: 101 [PM R563 and Monala Street]

P R533 and Monala Street

Stop (All-Way)
Design Life Analysis (Practical Capacity): Results for § years

Movement Performance - Wehicles

Mo oD Demand Flows Awerage  Level of
D Maow Total HV Delay  Semice

) SEC
South; R563
1 L2 32 0.0 0.386 184 LOSC 17 116 0.97 1.36 46.5
] T 184 0.0 0,386 186 LOSC 17 116 0.97 1.36 46.0
3 R2 14 (111} 0.385 191 LOSC 17 116 0.9 1.36 453
Approach 240 0.0 0,386 186 LOSC 17 116 0.97 1.36 46,1
East Kamesiperd Avenue
4 L2 20 0.0 0.E72 452 LOSE" BD fi2.1 1.00 2.14 348
5 T 104 0.0 0.E7TZ 453 LOSE" =31 fiz.1 1.00 2.14 348
g R2 300 [111] 0872 450 LOSE" g2 fi2.1 1.00 2.14 34.5
Approach 432 0o e 451 LOSE” B9 fi2.1 1.00 2.14 M5
Morth- R563
7 L2 363 (iT4] 1.159 1300 LOSE” 207 1447 1.00 317 10.2
B T 351 0.0 1.159 1322 LOSE"” 207 144 7 1.00 3.06 18.9
B R2 a7 0.0 1.159 1325 LOSF"” 196 137 4 1.00 3.05 18.9
Aporoach 751 oo 1.159 1311 LOSF 207 144 7 1.00 311 18.0
Woest: Monala Street
10 L2 4 (i11] 0473 20 LOSD 23 156 1.00 141 40.8
11 T ] (111} 0473 1 LOSD 23 156 1.00 141 40.8
12 R2 35 (111} 0473 287 LOSD 23 156 1.00 141 407
Aporoach 138 oo 0473 280 LOSD 237 156 1.00 141 40.8
Al ehicles 1562 oo 1158 B8 LOSF" m7 1447 1.00 743 253

Site Lewvel of Service (LIOS) Method: Delay & wic (HCM 2010). Sie LOS Method s specied in the Parameter Settings dialog (Site tab).
Viehicle movement LOS values are based on average delay and we ratio (degree of saturation) per moverment.

LOS F il result if wic = 1 mmespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average deday fior all movements (wic not used as specified in HOM 2010).
SIDRA Standard Delay Model s used. Contrel Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard [Alpeiik M2D).

HW [%5) walues are calculated fior All Movement Classes of All Heavy Vehidle Model Designation.

11 Lewsl of Service s worse than the Lewvel of Senvice Target specified in the Parameter Settings dialog.




2021 AM - R563 and Helena Street

MOVEMENT SUMMARY

@ site: 101 [AM Helana Street and R563]

AM Helana Street and R563

Stop (Two-Way)

Design Life Analysis (Practical Capacity): Results for 5 years

Movement Performance - Viehicles

Mov oD Demand Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Average
1D Maov Total HY Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % vic SeC veh m per veh km/h
South: RE63
1 L2 52 0.0 0247 56 LOS A 0.0 0.0 0.00 0.06 LY
2 Ti 910 0.0 0.247 0.0 LOS A 0.0 0.0 0.00 0.03 9.7
Approach 961 0.0 0.247 03 NA 0.0 0.0 0.00 0.03 596
North: R563
g T1 734 0.0 0.202 04 LOS A 04 29 0.05 0.01 594
9 R2 13 0.0 0.202 13.9 LOSB 0.4 29 0.1 0.02 569
Approach 746 0.0 0.202 0.6 NA 04 29 0.05 0.01 59.3
West: Helana Street
10 L2 29 0.0 0.410 13.3 LOSB 1.5 10.8 0.82 1.04 421
12 R2 76 0.0 0.410 305 LOSD 15 10.8 0.82 1.04 420
Approach 105 0.0 0410 257 LOSD 15 108 0.2 1.04 420
All Vehicles 1812 0.0 0410 19 NA 15 10.8 0.07 0.03 58.1

Sita Level of Service (LOS) Method: Delay & vic (HCM 2010). Site LOS Method is spacified in the Parameter Sattings dialog (Site tab).
Vehicle movement LOS values are based on average delay and vic ratio (degree of saturation) per movement.

LOS F will result if vic = 1 irrespective of movement delay value (does not apply for approaches and intersection).

Minor Road Approach LOS values are based on average delay for all movements (v/c not used as spedified in HCM 2010).

MNA: Intarsection LOS and Major Road Appreach LOS values are Mot Applicable for two-way sign control since the average delay is not
a good LOS measure due to zero delays associated with major road movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akcelik M2D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Project number: OCE-2016082
Dated: 2016/08/29
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@ aone

Consulting and Engineering (PTY) LTD

MUNSIEVILLE HOUSING DEVELOPMENT, KRUGERSDORP

2021 PM - R563 and Helena Street

MOVEMENT SUMMARY

@ site: 104 [PFM Helana Street and R563]

PM Helana Street and RS63

Stop (Two-Way)
Cesign Life Analysis (Practcal Capacity): Results for 5 years

Movement Performance - Vehicles

Mo 00 Demand Flows
[0} Moy Total HW

wehih %
1 L2 BD 0o 0134 Eills] LOS A 0D 0o 0.00 0.14 h6.4a
2 T 438 0.0 0.134 0.0 LOS A 0D 0.0 0.00 0.04 f0.3
Approach A2 0o 0134 oa MNA 0D 0o 0.00 0.04 fgd
Morth: RS63
] m 647 0o 0183 03 LOS A 05 AT 0.08 0.03 B3
] R2 38 00 0,188 85 LOS A [ES] ar 0.18 0.04 56.0
Approach GBS 0o 0188 0e MNA 05 AT 0.08 0.0 5B
West: Helana Streat
10 L2 21 0o 0200 BE LOS A 0 A5 0.60 0.9 4710
12 R2 i i} 0.0 0. 20D 188 LOSC 08 55 0.60 0.9 453
Aporoach BE 0o 020 154 LOSC 0 A5 0.60 0.9 453
All viehicles 1280 oo 0200 iB MA e Eili] D0.08 012 8B.0

Site Lewel of Service (LOS) Method: Delay & wic (HCM 2010). Site LOS Methed = speciied in the Parameter Settings dialog (Site tab).
‘izhicle movement LOS values are based on awerage delay and wic ratio (degree of saturation) per mawverment.

LS F owill result if wic = 1 imespective of movement delay value (does not apply for approaches and intersection).
Minor Road Approach LOS values are based on average delay for all moverrents (wic not used as specified in HCM 2010).

MA- Intersection LOS and Major Road Approach LIOS values are Mot Applicable for two-way sign control since the average delay is not
a good LOS measure due to zen delays assocsated with major road movements.

SIDRA Standard Delay Modsl is used. Contrel Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard {Alepelik M2D).

HW (%) walues are calculated for All Movement Classes of All Heawy Viehicle Mode! Designation.




2021 AM — R563 and Clearview Estate Road

MOVEMENT SUMMARY

@ site: 101 [AM Clearview Estate Road and R563]

&AM Clearview Estate Road and R583

Stop (Two-Way)
Diesign Life Analysis (Practical Capacity): Results for & years

Movement Performance - Vehicles

Mow oD Demand Flows
] Mow Total HY

Y
2 T BET ol 0455 o1 LOS A ol 0.0 0.00 0.00 509
3 R2 23 oD 0.043 103 LOS B o1 1.0 0.57 077 50.1
Approach 210 ol 0455 03 WA o1 1.0 0.0 0.02 0.8
East Clearview Estate Road
4 L2 45 o 0.080 1i.0 LOSB 03 1.8 0.43 084 50.3
& R2 12 o 0.058 204 LOS C o1 0B 0.78 1.00 45.0
Approach 57 o 0.080 128 LOS B o3 18 0.50 0as 401
Morth: RS63
i) L2 20 ol 0011 ks LOS A ol 0.0 0.00 0.58 3.8
B Ti BBE o 0ATE o0 LOS A o 0o 0.00 0.00 60.0
Approach o7 ol 017G 02 WA ol 0.0 0.00 0.02 508
Al Vehicles 1674 o 0455 or MA 03 1B 0.0z 0.05 o2

Site Level of Service (LOS) Method: Delay & wic (HCM 2010). Site LOS Method & specied in the Parameter Settings dialeg (Site @b).
‘iehicle movement LOS values are based on average delay and wic ratio (degree of saturation) per moserment.

LOS F owill result if wic = 1 mmespective of mowvement delay value (does not apply for approaches and mbersection).
Minor Road Approach LOS values are based on average delay for all movernents (wic not used as specified in HCM 2010).

MA- Intersection LOS and Major Road Approach LOS valwes are Mot Applicable for teo-way sign control since the average delay is not
a good LOS measure due to zem delays assocated with major mad movements.

SIDRA Standard Delay Model is used. Conirol Delay includes Geomeiric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgedik M3D).

HW %) walues are calculated for All Movement Classes of All Heavy Vehide Model Designation.

Project number: OCE-2016082
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@ aone

Consulting and Engineering (PTY) LTD

MUNSIEVILLE HOUSING DEVELOPMENT, KRUGERSDORP

2021 PM - R563 and Clearview Estate Road

MOVEMENT SUMMARY

@ site: 101 [FM Clearview Estate Road and R563]

PM Clearview Estate Road and R543

Stop (Two-Way)
Diesign Life Analysis {Practical Capacity): Results for § years

Movement Performance - Vehicles

Mow oD Demand Flows

{[] Mow Tokal I-g

South: RBE3

2 T 405 o0 0208 o0 LOS A 0.0 0.0 0.00 0.00 60.0
3 R2 232 00 0.058 T LOS A 02 14 0.54 0.78 50.5
Approach 438 o0 0208 0e MA 02 14 0.0 0.08 L1
East Clearview Estate Road

4 L2 21 o0 0024 10.5 LOSB o1 0r 0.40 0.80 50.6
G R2 1 o0 i0.003 124 LOS B 0.0 0.0 054 082 405
Approach 22 o0 0.024 106 LOS B o1 07 0.40 0.80 50.5
Morth: R563

T L2 18 o0 0,003 545 LOS A 0.0 0.0 0.00 0.58 538
B T G627 o0 0. 181 00 LOS A 0.0 0.0 0.00 0.00 60.0
Approach 043 o0 0. 181 02 MA 0.0 0.0 0.00 0.Mm 503
Al viehides 1102 o0 0208 06 MNA o2 14 0.0z 0.05 503

Site Lewel of Service (LOS) Method: Delay & wic (HCM 2010). Site LOS Method s speciied n the Parameter Setings dialog (Site tab).
‘ehicle movement LOS values are based on average delay and we ratio (degres of saturation) per moverment.

LS Fowaill result if wic = 1 imespective of movement delay value (does not apply for approaches and intersection).
Minor Rioad Approach LOS values are based on awerage delay for all movernents (wc not used as spedfied in HCM 2010).

MA- Intersection LOS and Major Road Approach LS values are Mot Applicable fior two-way sign control since the average delay is not
a good LOS measure due to 2em delays assosated with major road movements.

SICRA Standard Delay Mode is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Alkgeik M20).

HW %) values are calculated for All Movement Classes of All Heavy Viehide Model Designation.




2021 AM — R563 and Sterkfontein Hospital Road

MOVEMENT SUMMARY

@ site: 101 [AM Sterkfontein Hospital Road and R563]

AM Stercfontein Hospital Road and RE63
Stop (Two-Way)
Design Life Analysis [Practical Capacity): Results for & years

Movement Performance - Wehicles

Mow oD Demand Flows
0] Moy Total Hv

S
1 L2 36 0.0 0.2x8 Eall LOS A 00 0.0 0.00 0.05 57.49
2 Ti B&1 0.0 028 oo LOS A 0.0 0.0 0.00 0.o2 50.7
Approach BET 0.0 0228 o2 MA i) 0.0 0.00 0oz o7
Morth: R563
B ™ G6E 0.0 0171 oo LOS A 0.0 0.o 0.00 0.00 60.0
a R2 1 0.0 0.002 10.7 LOSE 00 01 0.64 0.6a 40d
Approach GEQ 0.0 0171 oo MA i) 01 0.00 0.00 5oa
Wiest: Sterdontein Hospital Road
10 L2 1 0.0 0234 11.8 LOSB or 50 0.a8 1.02 40.4
12 R2 ] 0.0 0234 295 LOS D o7 50 0.8g 1.02 405
Approach 40 0.0 0234 220 LasS D T 50 0.a8 1.02 40.5
Al iehicles 1506 0.0 0234 oa A T 50 0.o02 0.04 501

Site Leve| of Service (LOS) Method: Delay & wic (HCM 2010). Site LOS Method is specied in the Parameter Setfings dialog (Site tab).
‘izhicle mowement LOS values are based on average delay and vt ratio (degree of saturation) per movement.

LS Foweill result if wc = 1 mmespective of movernent delay value (doss not apply for appreaches and ntersechon).
Minor Road Approach LOS values are based on average delay for all moverments (wic not used as spedfied in HGM 2010).

MA: Intersection LOS and Major Road Approach LOS valwes are Mot Applicable for bvo-way sign control since the average delay is not
a good LOS messure due to zem delays assocated with major road movemenits.

SIDRA Standard Delay Modsl is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standand {Akgelik M2D)).

HV (78] walues are calculated for All Movement Classes of All Heawy Vehice Mode! Designation.

Project number: OCE-2016082
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@ aone

Consulting and Engineering (PTY) LTD

MUNSIEVILLE HOUSING DEVELOPMENT, KRUGERSDORP

2021 PM - R563 and Sterkfontein Hospital Road

MOVEMENT SUMMARY

@ site: 101 [PM Sterkfontein Hospital Road and R563]

PM Sterkfontein Hospital Road and RS63
Stop (Two-Way)
Diesign Life Analysis (Practical Capacity): Results for & years

Movement Performance - Yehicles

Miw Lo Demand Flows FAwerage  Lewel of
] Mow Total H Delay Sanace

wehih o SEC
1 L2 2 1 11] 0,104 5.6 LOS A D 0.0 0.00 0.03 58.1
2 Ti 388 1 11] 0104 oo LOS A o 0.0 0.00 0.01 503
Approach 405 1 11] 0104 o WA D 0.0 0.00 0.01 503
Morth: R563
B T 618 00 0.158 oo LOS A aud 0.0 0.00 0.00 60.0
o R2 3 00 0,004 71 LOS A L] 0.1 0.43 0.57 2.1
Approach 621 1 11] 0.158 o MA D 0.1 0.00 0.00 5043
West: Sterdfontein Hospital Road
10 L2 T 00 0.ors £a LOS A i1 1.7 0.55 0495 4g.2
12 R2 25 0 0,078 187 LOs < 02 1.7 0.55 095 48.0
Approach 12 00 0.07s 14.3 LOS B o2 17 0.55 0as 481
Al \ehicles 1058 i 11] 0158 [ B A o2 17 0oz 0.04 g0.4

Site Level of Service (LOS) Method: Delay & wiz (HCM 20100 Site LOS Method s speciied in the Parameter Settings dialog (Site fab).
‘iehicle movement LOS values are based on awerage delay and wic ratio (degree of saturation) per mosement.

LGOS F will result if wic = 1 imespective of movement delay value [does not apply for approaches and intersechion).
Minor Rioad Agproach LS values are based on average delay for all moverments (vwic not used as specified in HCM 2010).

MA: Intersection LOS and Major Road Approach LOS values are Mot Agplicable for two-way sign control since the average delay is not
agood LOS measure dus to zen delays assocated with major rnoad movements.

SIDRA Standard Delay Mode is used. Conitrel Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgefik M2,

HW %5) walues are calculated for Al Mowement Classes of All Heavy Vehice Mode! Designation.




2021 FUTURE BACKGROUND PLUS DEVELOPMENT TRAFFIC
VOLUMES

2021 AM - R563 and Monala Street

Project number: OCE-2016082
Dated: 2016/08/29
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@ aone

Consulting and Engineering (PTY) LTD

MUNSIEVILLE HOUSING DEVELOPMENT, KRUGERSDORP

MOVEMENT SUMMARY
B site: 101v [AM R563 and Monala Street]

AM R583 and Monala Strest
Signals - Foed Time Isolated Cycle Time = 70 seconds (User-Given Cycle Time)

Flows
Hv
]
1 L2 i) [F1H] 0281 177 LOSB 53 ara 0.85 0.549 481
2 T 306 (1 11] 0281 154 LOSB 53 Ira 0.7 0.a2 472
3 R2 33 [ELE] 0281 7D Lasc k] 246 n.a2 0.0 430
Approach 3E5 {1 11] 0281 164 LOSB 53 Ira 0,70 0.g2 47.0
East Kameeiperd Avenue
4 L2 30 {ELE] 0.0 27 LascC 15 102 0.v0 0.g2 4449
] m ] [F1H] ooed 161 LOS B 15 102 0.v0 0.g2 4549
i) R2 423 [111] 0.TeT M3 LOSC 15.0 104 8 0.98 0.2 7.
Approach 487 {FLE] orer 23 LOsC 150 1048 004 0.23 3B.4
Mirth: 563
T L2 447 (1 11] 0785 M0 LOSC 218 1526 0.20 0.4 427
8 m 714 {ELE] 0788 4 LOSC 218 1526 0.93 0.20 430
a R2 72 [111] 0.785 25 LOsC 178 1246 054 0.91 41.3
Approach 1233 (1 11] 0785 7 LoscC 218 1526 n.gaz2 0.20 423
Woest: Monala Street
10 L2 &4 [F1H] 0244 B LOsSC 41 B4 074 0.av 4448
1 T 103 (1 11] 0244 i72 LOSB 41 B4 0.74 0.av 454
12 R2 2] [ELE] 0113 27 Llasc 14 K] 0.r2 0.72 427
Approach 225 [F1H] 0244 22 LOscC 41 B4 074 0.03 445
Al Vehicles 2330 [111] OTeT 240 LOsSC 218 15246 0ev 0.83 428

Site Level of Service (LOS) Method: Delay & wic (HCM 2010). Site LOS Method s specied in the Parameter Settings dialog (Site tab).
ehicle movement LOS values are based on average delay and wic ratio (degres of saturation) per movernent.

LCS Fowill result if wic = 1 mespectve of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay for all movements (wic not used as specified in HCM 2010).
SIDRA Standard Delay Model is used. Conirel Dielay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standand (Akgelik M2DY).

HV [3%) walues are calculated fior All Movement Classes of All Heavy Wehide Moded Designation.

Movement Performance - Pedestirians
fiow

(o] Descripton

P1 Soutth Full Crossing 201 LOSC 01 01 0.7a 0.78
P2 East Full Crossing 12.8 LOSE IR 01 0.60 0.60
P3 Morth Full Crossing 201 LOS C 01 01 0.7a 0.78
P4 West Full Crossing 12.8 LOSB 01 0.1 0.60 0.60
All Pedestrians 21 16.4 LOS B 0.6a 0.83

Lewel of Sarvice (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)




PHASING SUMMARY

I Site: 101v [AM R563 and Monala Street]

AM REE3 and Monala Strest

Tums

Input Sequence: A B
Output Sequence: & B

Phase Timing Results
Phase

Reference Phass

Phase Changs Time [sec)
Green Time (sec)
“edlowr Time (sec)

All-Red Time (sac)

Phase Time (saec)

Phase Spiit

=P I ) P
o 0

[ Phasea
R5E3
JIL
—_—

Moraa Steel
JJL
ir

e

I —

1r
Rg63

Mormal Mowvement

Stopped Movement

1111

Undetecied Movement

BNENILE

SlipBypass-Lane Movernsnt

Cither Movernent Class Running
Mized Running & Stopped Movernent Classes

Phase times determined by the program
Sequence:
Movement Class: All Movement Classes

B
fes
1]

FJa
n

4
2

]|

44 %

| Phase B

oraia Sheel
J|L

I ez -

JJL

Signals - Fued Time Isolated  Cycle Time = 70 seconds (User-Given Cycle Time)

REF

ir

Eameeiped
AyEnue

Permitted'Opposed

Opoosed Slip/Bypass-Lane
Tum Cin Red

Cither Mowerment Class Stopped

Phase Transition Applied
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@ aone

Consulting and Engineering (PTY) LTD

MUNSIEVILLE HOUSING DEVELOPMENT, KRUGERSDORP

2021 PM - R563 and Monala Street

MOVEMENT SUMMARY
B site: 101v [PM R563 and Monala Street]

PM RE533 and Monala Street
Signals - Fixed Time |solated Cycle Time = 70 seconds (User-Given Cycle Time)

Movement Performance - Vehicles

Flowes
Hv
wehih o
South: R553
1 L2 2 oo 0.4 2000 LOS B G4 44 5 | 0.62 47.0
2 ™ 472 11} 0334 151 LOS B G4 44 6 0.v2 0.g2 47.3
3 Rz 14 L] 0.334 214 Las C a7 40.2 0.73 0.83 45.4
Approach 518 oo 0.a24 156 LOS B G4 44 6 0.v2 0.g2 47.7
East Kamesiperd Avenue
4 L2 28 oo 0AT2 201 Lasc 28 20.5 0.g8 0.5a 4£.8
] ™ 14 11} 0172 14.6 LOS B 28 20.5 0.g8 0.58 47.8
1] Rz 44 oo 0.528 258 Las C 28 Ge.0 0.87 0.3 41.2
Approach 477 oo 0528 230 Lasc 28 Ge.o 0.2 0.7g 423
Porth: RES63
) L2 g2 oo 0588 22 Lasc 125 B7.3 0.az 0.30 437
B T 445 oo 0588 172 LOS B 125 B7.3 0.a3 0.75 453
g Rz 55 L] 0.588 pel] Las C 11.1 7r.6 0.33 0.73 45.2
Approach BBS oo 0588 187 LOS B 125 B7.3 0.az 077 449
Wizst: Monala Street
10 L2 i oo 0188 203 Lasc 3z 223 0.88 0.54 453
11 ™ T 11} 0.188 147 LOS B 3z 223 0.g8 0.4 45.3
12 Rz 38 L] 0073 217 Las C g 6.1 0.38 0.70 43.2
Approach 181 oo 0188 182 LOS B 3z 223 0.88 0.8 458
Al ehicles 2061 oo 0528 183 LOS B 125 Br.3 078 072 451

Site Lewel of Service (LOS) Method: Delay & wic (HCM 2010). Site LOS Method s specfisd in the Parameter Settings dialog (Site tab).
‘iehicle movement LOS values are based on awerage delay and wic ratio (degree of saturation) per movement.

LS F owill result if wic = 1 imespective of movement delay value (does not apply for approaches and intersection).

Intersection and Approach LOS values are based on average delay fior all movements (wic not used as specified in HCM 2010
SIDRA Standard Delay Mode s used. Conirol Dielay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard {Akgeik M20).

HW 78] walues are calculated fior All Mowement Classes of All Heawy Viehide Model Designation.

Movement Performance - Pedestirians
Mo

ID  Description

P1 South Full Crossing 17.8 LOSB o 01 0.72 0.v2
P2 East Full Crossing 14.5 LOSB [ R a1 0.54 0.0+
P3 Morth Full Crossing 17.8 LOSB o 01 0.72 0.v2
P4 West Full Crossing 14.5 LOS B [ 0.1 0.64 0.64
Al Pedestrians 211 16.2 LOSB 0.54 0.83

Level of Sarvice {LOS) Method: SIDRA Pedesirian LOS Method (Basad on Average Delay)




PHASING SUMMARY
B site: 101v [PM R563 and Monala Street]

PM R5E3 and Monala Strest

Phase times determined by the program
Sequence: Tums

Movement Class: All Movement Classes
Input Sequence: A, B

Output Sequence: & B

Phase Timing Results
Phase

Feference Phase

Phase Change Time [sac)
Gresen Time (sec)
ellow Time (sec)

Al-Red Time [z2c)

Phase Time (sec)

Phase Spiit

BB
Em-hgnﬁm

=
£
s
o
&

| Phase A | Phase B
A5G R5G3
JJL JL
U —

iowaia Gireel
J

iowaia Gireel
J

1r 1lr
Rg63

R
=" Mommal Movement —
mmeel  SlipBypass-Lane Movernent —
mmn)  Stopped Movement —)
=) Ciher Mowement Class Funning —)
el Mixad Running & Stopped Mowerment Classes

== |ndetected Movement [ ]

Signals - Fxed Time Isolated Cycle Time = 70 seconds (User-Given Cycle Time)

REF

ir
Eameeiperd
SymEnuE

Permitted'Opposed

COpposed Slip'Bypass-Lane
Tum Cn Red

Cither Mowerment Class Stopped

Phase Transition Applied
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@ aone

Consulting and Engineering (PTY) LTD

MUNSIEVILLE HOUSING DEVELOPMENT, KRUGERSDORP

2021 AM — R563 and Development Access Road

MOVEMENT SUMMARY

I Site: 101 [AM Development Road and R563]

AM Development Road and R5G3
Signals - Fxed Time Isolated  Cycle Time = 70 seconds {User-Given Cycle Time)

Movement Performance - Vehicles

Mow oD Demand Flows
[n] Mow Total HV

F
South: RBE3
1 L2 145 (i 1] 0,188 188 LOSB 28 1088 0.1 072 4540
2 Ti 1013 i 1] 0.551 14.3 LOSB 124 BE.A 0.76 0.87 48.4
Approach 1158 (1] 0.551 146 LOS B 124 BE.A 0.74 0.88 483
MNorth: R563
B T1 B73 (i 1] 10,3654 T2 LOS A T4 516 0.53 047 3.7
g R2 a2 oo 0112 14.0 LOSB g G4 087 0.70 4740
Approach B35 (1] 0,364 TE LOS A T4 516 054 043 33
Wiest: Developrment Access
10 L2 142 (i 1] 0.357 3.5 LOSC 43 208 0.aa 0.78 3B.A
12 R2 428 1] 0538 2B LOS C &7 460 084 0.a1 AB5
Approach hE8 (i 1] 0.538 25 LOSC &7 460 0.a3 0.a0 3ga
All Vehicles 26681 i 1] 0.551 16.0 LOSB 124 BER 0.7 0.64 473

Site Lewel of Service (LOS) Method: Delay & wic (HCM 2010). Site LOS Method = speciied in the Parameter Settings dialog (Site tab).
‘ehidle movwement LOS values are based on awerage delay and wc ratio (degree of saturation) per mowerment.

LOS Fowilll result if wic = 1 respective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (wic not used as specified in HCM 2010).

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Algefik M2D)).

H %) walues are calculated for All Movement Classes of All Heavy Vehide Mode! Designation.

Movement Performance - Pedestrians
Mow ._
1D Description

Average
Delay
b = H

g Mayg

P1 South Full Crossing 283 LosC (IR 0.1 0.e2 0.gz
Pa Morth Full Crossing 203 LOsC (IR 0.1 0.a2 0.gaz
P4 ‘West Full Crossing 16.8 LOSEB (1§ 0.1 0.73 0.r3
All Pedesirians 258 Los C 0.85 0.35

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Basad on Average Delay)
Pedestrian movement LOS valuss are based on average o2lay per padestrian movement,
Intarsestion LOS valle for Pedastrans Is based on dvarage H-E'l.aj' for ail FIE{EBTI'IBI'I movemanbs.




-

1l
REGS

| Phase B

Dersiopment
MOERES

Pemitted/' Opposed
Opposed Slip/Bypass-Lane

Tum On Red

Cither Movernent Class Stopped

PHASING SUMMARY
I Site: 101 [AM Development Road and R563]
AM Development Road and RHE3
Signals - Fixed Time Isolated Cyele Time = 70 seconds (User-Given Cycle Time)
Phase times determined by the program
Sequence: Two-Phase
Mowvement Class: All Movement Classes
Input Sequence: A, A1, B
Output Sequence: A A1, B
Phase Timing Results
Phase A Al B
Reference Phase fes Mo Mz
Phase Change Time [sec) a 12 48
Green Time (sec)h g 3 15
rellow Time | sec) 3 4 4
All-Red Time (sec) 1 2 2
Phase Time (sac) 12 kN 21
Phase Spiit 17T % 53 % 0%
 Phase A REF | Phase A1
REAET
]
3 %
el ik
0
Ri6a
e MNomral Movement —
ey SlipBypass-Lane Movernent —
mn]  Stopped Movement [ e |
e Other Movement Class Running [ e |
mmmd Mixed Running & Stopped Movement Classes

Phase Transition Applied

JL

4]

ul|

Ritid
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@ aone

Consulting and Engineering (PTY) LTD

MUNSIEVILLE HOUSING DEVELOPMENT, KRUGERSDORP

2021 PM - R563 and Development Access Road

MOVEMENT SUMMARY

I Site: 101 [PM Development Road and R563]

PM Development Road and REEG3
Signals - Fxed Tme Isolated  Cycle Time = 70 seconds {User-Given Cycle Time)

Movement Performance - Vehicles

Mo oD Demand Flows
D Mov Total H

% wic
1 L2 are 0 0.3B85 181 LOSH 77 536 0.3 0.7a 46.5
2 m 562 L] 0375 2B LOS A 54 Irs 0.58 0.50 51.7
Approach 47 0 0.285 123 LOS B 77 536 0.1 0.60 405
Morth: R563
B m TET 0 0.304 a1 LOS A Lili] 380 044 0.34 654
a R2 0 0.143 11.5 LOSH 13 BB 0.56 0.a4 404
Aporoach BOG 0 0.304 5.8 LOS A Lili] 380 045 042 547
Wiest: Devedoprment Access
10 L2 47 0 0.162 Mo Lasc 15 102 0.20 0.73 3ra
12 R2 134 0 0.xxa H5 LasC 21 145 0. 0.75 3r.a
Approach 181 0 0zxxa H4 Lasc 21 145 0 0.74 3ra
Al ehicles 2024 (1] 0385 114 LOSH 7 536 057 053 502

Site Level of Service (LOS) Method: Delay & wic (HCM 2010). Site LOS Method s speced in the Parameter Settings dialog (Site @b).
‘iehicle movement LOS values are based on average delay and v ratio (degres of saturation) per moserment.

LS F will result if wic = 1 imespective of movement delay value (does not apply for aporoaches and intersection).

Intersection and Approach LS values are based on average delay fior all movements (wic not used as specified in HCM 2010).
SIDRA Standard Delay Model is used. Control Celay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgedik M2D).

HW %) values are calculated for All Movement Classes of All Heawy Vehide Modsl Designation.

Movement Performance - Pedesirians

Mo o Demand
ID  Description Flow

pedh
F1 South Full Crossing 53 03 LOsC o1 01 a2 Doz
F3 Morth Full Crossing A3 03 LOsC o 01 .2 0oz
P4 West Full Crossing 53 15.8 LOS B o 0.1 0.87 0.87
All Pedestrians. 158 8 LOSC 0.54 D34

Level of Service (LOS) Method: SIDRA Pedesirian LOS Method (Basad on Average Delay)
Padestrian movament LOS valuss are based on average oelay per padesirian movement.
Intersection LOS value for Pedestians Is Dased on dverage ﬂ-l!’laj' for ail pedesman MOVemenis.




PHASING SUMMARY
I Site: 101 [PM Development Road and R563]
PM Development Road and R5E3
Signals - Fxed Time lsolated Cyele Time = 70 seconds {User-Given Cycle Time)
Phase times determined by the program
Sequence: Two-Phase
Movement Class: All Movement Classes
Input Sequence: A A1, B
Cutput Sequence: A A1, B
Phase Timing Results
Phase A Al B
Reference Phase b= MNo o]
Phase Changes Time [sac) a 12 53
Green Time (sec) i ar 11
“ellow Time (sec) 3 4 =
All-Red Time (s2c) 1 2 2
Phase Time (sec) 12 41 17
Phase Spht 17 % 50 % 24%
' Phase A REF  Phase A1 | Phase B
REA3 563 563
J| J J]
- 1 -
. o .
[ ] —t
1l 1l gl
Rt Rt Fitia
i Mommal Movement ey Pemitted/Opposed
mmd SlipBypass-Lane Movement ey Dpoosed SlipBypass-Lane
m]  Stopped Movement ——] Tum On Red
== Ciher Movemeni Class Running ] Oiher Movement Class Stoppsd
el Mixed Running & Stopped Mowement Classes
== Undetected Movement [ ] Phase Transition Applied

Project number: OCE-2016082
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@ aone

Consulting and Engineering (PTY) LTD

MUNSIEVILLE HOUSING DEVELOPMENT, KRUGERSDORP

2021 AM - R563 and Helena Street

MOVEMENT SUMMARY
& site: 101 [AM Helana Street and R563]

AM Helana Strest and R563
Stop (Two-Way)

Movement Performance - Vehicles

Mow 0D Demand Flows
1D Moy Total HV

wehh %
South: R583
1 L2 52 00 0.284 56 LOS A oo 0o 0.00 0.0a 578
2 Ti 1052 00 0.284 00 LOS A oo 0.0 0.00 0.03 50.7
Aporoach 1104 00 0.284 03 MA oo 0o 0.00 0.0a 508
Morth: R563
B Ti TER 00 0.2x2 06 LOS A 08 4.3 0.06 0.01 50.2
g R2 13 0.0 0.2x2 188 LOS C 08 4.3 0.13 0.02 56.4
Aporoach B12 00 i il oe MA 08 4.3 0.06 0.01 501
Wiest: Helana Streat
0 L2 pr} 00 0454 18.0 LOsS C 18 130 0.a7 1.07 308
12 R2 il 0.0 0454 386 LOSE 18 13.0 0.87 1.07 0.7
Aporoach 106 00 0454 e LasD 18 120 0.ar 1.07 307
Al Vehicles 2022 0o 0454 21 & 18 130 o.ar 0.0a T

Site Lewel of Service (LOS) Method: Delay & wiz (HCM 20100 Site LOS Method s specified in the Parameter Settings dialog (Site tab).
‘iehide movement LOS values are based on average delay and wec ratio (degree of saturation) per mowement.

L3S F will result f Wi = 1 imespective of movement delay value (doses not apply for approaches and intersection).
Minor Road Approach LOS values are based on average delay for all movernents (wic not used as specified in HCM 2010).

MA- Intersection LOS and Major Road Approach LOS valwes are Mot Applicable for two-way sign control since the average delay is not
agood LOS measure due to zemn delays assocated with major oad movements.

SIDRA Standard Delay Mode is used. Conirol Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard {Akgefik M3D).

HW (%) values are calculated for All Movement Classes of All Heavy Vehide Model Designation.




2021 PM - R563 and Helena Street

MOVEMENT SUMMARY
@ site: 101 [PM Helana Street and R563]

PM Helana Street and RS63
Stop (Two-Way)

Movement Performance - Vehicles

Mow oD Demand Flows
1D Mow Total HY

wehih F
South: R563
1 L2 Bi oo 0.147 56 LOS A oo 0o 0.00 017 56.9
2 Ti 487 [i14] 0.147 ili] LOS A T3] 0o 0.00 0.07 o3
Approach 568 o0 0.147 oe MA (i 1i] 0o 0.00 0.04 50.0
MNorth: RS63
B T T42 (i 14] 0218 03 LOS A o8 41 D.08 003 o3
g R2 38 00 0218 21 LOS A 08 41 0.17 0.07 6.
Approach TBE oo 0218 oe MA 08 41 0.08 0.03 5p.2
Wist: Helana Street
10 L2 21 oo 0323 114 LOsSB 13 B4 0.74 029 422
12 R2 &5 o0 0.323 2a8 Los D 13 04 0.74 0.9 421
Approach BE oo 0323 254 LasD 13 04 0.74 029 421
Al Vehicles 1440 oo 0323 22 A 13 o4 o.og o LT

Site Lewel of Servica (LO5) Method: Delay & wic (HCM 2010). Site LOS Method = specfied in the Parameter Settings dialog (Site tab).
‘ehicle mowement LOS values are based on awerage delay and wic ratio (degres of saturation) per mowement.

L3S F will result f wic = 1 imespective of movement delay value (does not apply for approaches and intersection).
Minor Road Approach LOS values ane based on average delay for al movernents (vic not used as specified in HCM 2010).

A" Intersection LOS and Major Road Approach LOS valees are Mot Apgplicable for two-wiay sign confrol since the average delay is not
ageood LOS measure duse to zem delays assocated with major mad movemenis.

SIDRA Standard Delay Modsl is used. Control Dielay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standand {Akpefik M2D).

HV %) values are calculated for All Mowement Classes of All Heawy Vehidle Model Designation.

Project number: OCE-2016082
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MUNSIEVILLE HOUSING DEVELOPMENT, KRUGERSDORP

APPENDIX E — Geometric Layouts

-OPTION 1: Drawings OCE/082/001 to 002
-OPTION 2: Drawings OCE/082/003 to 004
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