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1.

ERF 1051 ROCKDALE MIDDELBURG
PROPOSED NEW NEIGHBOURHOOD SHOPPING CENTRE
(The Site)

TRAFFIC IMPACT ASSESSMENT (TIA)

INTRODUCTION

The developer of the property wishes to apply for rights for a new neighbourhood
shopping centre. Erf 1051 Rockdale is part of an established residential township.

The Site lies on the N11 some 850m north of the N4 freeway

The Site is vacant (currently a temporary road construction contractor for the N11
rehabilitation partially occupies the site).

A new future township known as Rockdale West has been applied for as shown in
Figure 6.

Except for the Rockdale supermarket located some 400m east of the Site, the
Rockdale Township, being a low-income residential development, has no formal
business activities including retail located within the township.

The N11 is currently undergoing its final stages of rehabilitation including a new
riding surface, new shoulders and right-turn lanes at the existing intersections
including the intersection adjacent to the Site.

Due to the rehabilitation project, NO new traffic counts were undertaken as the
N11 is, due to various detours and road temporary closures, NOT operating under
normal traffic conditions. As mpe undertook AM, PM and Saturday traffic counts
along the N11 in September 2017, these have been used instead as shown in
Figure 10A.

Refer to Figure 5 for the Town Planning layout of the application.
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Refer to Figure 7, for a copy of the Rockdale Shopping Centre layout.

The purpose of this report is to document a normal TIA (COTO Manual compliant)
in order to complement the input to the town planning application submission. The
associated mitigating road upgrades are proposed, if required, to satisfy these
current and expected future traffic. The comprehensive TIA report contains the
detail of all calculations, figures and annexures in the normal manner.

Moyeni Professional Engineering (Pty) Ltd (mpe) (Brian Roberts Pr Eng MBA)
together with input from the town planners (Urban Dynamics Mpumalanga) has
prepared this TIA report, which follows the requirements of the COTO Manuals.

'é-oc;-gle Earth

{ {

Figure 1. Regional locality plan
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Figure 3: Precinct locality plan and study area
‘ Study area and intersections analysed on the N11
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Figure 4: Local locality plan

TOWN PLANNING AND ARCHITECT

e Arezoning application for retail rights is to be lodged with the Steve Tshwete Local
Municipality (STLM).

e The TIA has been based on the information depicted on the architect’'s concept
layout (refer to Figure 7 overleaf), which shows and FAR of 0,21 on the 2Ha
property.

e This means the GLA for the planned shopping centre calculates to 4 200sgm.

e The shopping centre is planned to be a 1 storey domestic type building.
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Figure 5: Existing Rockdale township (east) layout with the Site in red

Access points off the N11
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Figure 6: Proposed Rockdale West township layout
Access points off the N11 (mainly opposite existing intersections)
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Figure 7: Proposed Erf 1051 Rockdale shopping centre
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2.1

ROAD INFRASTRUCTURE

Existing Road Network

N4 trunk road:

This is a high order Class 1 freeway that passes Rockdale to the south, adjacent
the southern boundary, in an east-west direction.

N11

This is a Class 2 road linking the N4 in the south (and beyond) to the R104 in the
north. The road interchanges with the N4 freeway adjacent to the Rockdale
Shopping Centre southern boundary. The route comprises a two-lane single
carriageway road.

It can be described as primary distributors (Class 2), i.e. roads that:

“..form the primary network for the urban area as a whole. All long
distance traffic movements to, from and within the city should be focussed
onto such roads. Characteristics are high volumes, restricted access and
fairly high speeds. Continuity of route is important.”(6)

Class 4 and 5 roads

Class 4 roads will link the N11 to the residential streets and are typically constructed as
two-lane single carriageway roads with turning lanes if required. Roads A and Road B
are class 4 roads.

They can be described as district distributors (Class 4), i.e. roads that:

“..distribute traffic between various residential, industrial and principal
business districts of the town and form the link between the primary road
network and the roads within the residential areas ... should also carry
high volumes, have restricted access and be characterised by moderate
traffic speeds. The major public transport movements are routed on
district distributors and accordingly, facilities should be provided off the
roadway for passenger loading and unloading.”(6)
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Access roads or Class 5 roads (within the townships) form the final interface between
the domestic units and the primary network, and because of their narrowness and higher
environmental standard, will not normally be used by bus services. It may, however, be
necessary to make use of certain access roads to provide a turn-around for buses,
avoiding the need for reversing. The minimum roadway width of access road so used,
should be 6,8 metres. (6)

Photo 1: Looking north along the N11 leaving the N4 interchange at Road A
(November 2019)
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Photo 2: Looking north along the N11 leaving the N4 interchange approaching the
resurfaced area

Photo 3: Looking north along the N11 approaching the new Road D intersection
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Photo 4: Looking north along the N11 near the new Road D intersection
(Site is on the right behind the wall)

Photo 5: Looking north along the N1lleaving the new Road D intersection
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Photo 7: Looking north along the N11 after the new Road D intersection showing road
works to the north

Photo 8: Looking south-east at the internal Rockdale Supermarket along Road D
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Photo 9: Looking west along Road D approaching the N11 (recently constructed new
intersection adjacent the Site which on the right.
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Photo 10: Looking west along Road D at the N11 (recently constructed new intersection
adjacent the Site which on the right.
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TABLE 1: Road network classification

Road / Class | Carriageway | Road reserve | Number | Characteristic
Street width (m) of lanes
N4 1 Dual 90 4 SANRAL
N11 2 Single 50 - 60m 2 SANRAL
Road A 4 Single 20 2 Municipal
Road B 4 Single 20 2 Municipal
Road D 4 Single 25 2 Municipal

The traffic volumes have the following characteristics:

TABLE 2: Link traffic flows (September 2017)

= Saturday Capacity (vph)/ Percent
oee Slet e, BERIC peak hour | Number of lanes of
SE reqguired / existing | capacity
Eastbound 169 108 1900/1/1 15
N4 Ramps
Westbound 242 132 1900/1/1 13
Northbound 369 241 1900/1/1 20
N11
Southbound 443 299 1900/1/1 23
Road A* Eastbound 39 25 1800/1/1 2
Westbound 46 31 1800/1/1 3
Eastbound 57 48 1800/1/1 3
Road B*
Westbound 47 56 1800/1/1 3
Eastbound 64 49 1800/1/1 4
Road D*
Westbound 52 53 1800 /1/1 3

*Revised to take into account the new Road D intersection as per Figure 10B.
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In general, the traffic volumes on the N11 are fairly low with the highest one-way
traffic link flow being 23 percent of capacity.

All of the above are operating at satisfactory link characteristics in 2017.

2.2 Future Road Network

Except for the existing rehabilitation and intersection upgrading currently under
construction on the N11 and hard-surfacing of some of class 4 / 5 roads, no major roads
are planned in this area.

2.3 Intersection controls

The existing intersection controls are as follows:

TABLE 3: Existing N11 intersection controls (September 2017)

Main Road / Street Cross street Control
N4 terminals N11 Priority on side streets
N11 Road A Priority on the side street
N1l Road B Priority on the side street
N11 Road D Priority on the side street
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3. SITE ACCESS
Refer to Figure 7 for conceptual details.

There are three access points planned for the Rockdale Shopping Centre, namely

Access 1: 100m from the N11 on Road D, being the main access for the public.
Access 2: 50m east of Access 1 on Road D, being the rear / delivery access

Access 3: a connection between the northern car park and the existing local street,
for local residents.

It should be noted that the proposed accesses comply with Provincial standards in that:

e No access is applied for along the N11 frontage.
e Access 1is 100m from the N11.
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TRAFFIC DATA

As mentioned in the introduction, due to the N11 undergoing the last phase of the
rehabilitation project, including detours and certain road closures, the proposed 2019
traffic count survey was NOT carried out as the traffic flows are obviously NOT normal. It
was decided to use the last normal flow data ie undertaken in September 2017.

The traffic counts undertaken in September 2017 are shown below:

The peak hours occur as follows:

Weekday PM Peak hour - 16:45t0 17:45
Saturday peak hour - 12:30to 13:30

Considering the future of the greater area and based on the total traffic along the N11
the growth rate has been 2,0% pa was adopted. (Table 1.1 of COTO TMH 17 was also
taken into account).

Since Road D (adjacent to the Site) was not constructed in 2017, an estimate of what the
side road flows would have been in 2017 WITH Road D open. The estimate assumes the
total IN and OUT flows remain the same across Roads A, B and D and as depicted in
Figure 10B. These estimate flows are included in Annexure B as an adjusted base
model case.
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The modal split (derived from the traffic counts as detailed in Annexure B) is as follows:

TABLE 4: Modal split (2017)

Friday Saturday
LR e All surveyed hours All surveyed hours
transport
All study area intersections All study area intersections
Total vehicles Total vehicles

Cars 11533 7 541
Minibus taxis 1260 472

Buses 157 44
Trucks 1106 591

Total 14 056 8 648

Percentage Percentage

Cars 82,1 87,2
Minibus taxis 9,0 EAS

Buses 11 0,5
Trucks 7,9 6,8

Total 100,0 100,0
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5. TRIP GENERATION

The expected trip generation rates have been taken from the latest COTO TMH 17
Manual (reference 3) and the adjustment factors from Table 3.2. Refer to Annexure B

for the traffic flows calculations.

TABLE 5: Trip generation adjustment factors

Adjustment factors (COTO
TMH 17 — Table 3.2)
Land use COTO Land use Adjustment
CODE factor
Retail
: 820 70%
Very Low / Low car ownership °
Retail
etal . . 820 85%
Transit nodes and corridors (N11)
Combined factor 820 0,60%

Table 6: Trip generation rate (trips per 100sgm GLA) (Pre adjustment factor)

COTO
PEAK HOUR IN ouT TWO-WAY
Code
Retail 820 6,34 6,34 12,68
Retail 820 8,39 8,39 16,78

The resulting post-modal split trip generation is tabulated below:

TABLE 7: Trip generation (Post adjustment)

Peak hour trips
Land use IN ouT TWO-WAY
Weekday PM
Retail 158 158 316
Saturday
Retail 210 210 420
25
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6.

TRIP DISTRIBUTION

Refer to Figure 11 and Annexure B for details.

Relating to the study area and the traffic counts (2017), the expected trip distribution is

as follows:

TABLE 8: Expected Trip Distribution

Direction of Origin /

Destination
. Saturday
. Friday PM
Retail Percentage Percentage Route followed
From / to the
south 10/10 5/4 N4/ N11
From / to the
From / to the south-west 5/15 2/1 Road B east
From / to the north 50/ 20 40/ 30 N11
Internal (east of the N11) 30/50 50/ 60 Internal
TOTAL 100/ 100 100/ 100
The full trip distribution for both peak periods is shown in Figure 11 overleaf:
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7.

TRAFFIC FLOWS

The adjusted 2017 scenario was analysed in order to obtain a base for the traffic flows in
the area.

In terms of traffic flow estimates and associated traffic analysis, it was decided to analyse
the 2021 and 2026 design horizon scenarios as this would be the fully built year and 5
years after the opening date. Any associated road upgrades would need to satisfactorily
accommodate these traffic flows.

The expected latent rights form part of the Rockdale West township application.
The expected without and with Site flows are depicted in Figures 13 to 18 overleaf.

The calculations are detailed in Annexure B.
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8.

CAPACITY ANALYSES

The capacity analysis undertaken in this assessment is for the existing and future
scenario situations.

The performance of intersections in urban road networks is defined by the level of service
(LOS) for each approach to the intersection. These levels of service have been defined
in the Highway Capacity Manual (HCM) (Reference 5) as shown in the TABLE below.
During the peak hours, the road infrastructure capacity provided should ensure that the
intersection approach level of service should ideally not exceed LOS D.

TABLE 9: Level of Service Criteria (HCM)

Levelof Service | Signalised Intersections | A/erage Approach Delay () fo
(seconds)
A d<10 d=<10
B 10<d=<20 10<d=<15
C 20<d=35 15<d=<25
D 35<d=<55 25<d=<35
E 55<d =80 35<d=50
F 80<d 50<d

The intersection approach performance for the intersections within the study area was
determined using the AutoJ software programme.

The layouts are shown in Annexure A.
The detailed AutoJ results are included in Annexure C.

A summary of the results is tabulated overleaf.
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TABLE 10: Summary of capacity results (2017)

No Intersc_ect_lon Control Performance Result
description Index
1 Nll./ S Xwe 55% Satisfactory in both peak hours
terminal
N11/N 0 . .
2 terminal Xwe 56% Satisfactory in both peak hours
3 N11/Road A Xwe 62% Satisfactory in both peak hours
XX 10% XX - Unsatisfactory in both peak
4 N11/ Road B hours.
Xwe 93% Needs to be changed to an Xwe
5 N11/Road D na Did not exist
Road D/ _ _
6 Access na Did not exist
TABLE 11: Summary of capacity results (2019)
(rehabilitated road layout/ upgrades included)
No Intersgct'lon Control Performance Result
description Index
1 Nll./ S Xwe 55% Satisfactory in both peak hours
terminal
N11/N 0 . :
2 terminal Xwe 55% Satisfactory in both peak hours
3 N11/Road A Xwe 61% Satisfactory in both peak hours
4 N11/Road B xwe 6% Satisfactory in both peak hours
(has been changed)
5 N11/Road D Xwe 62% Satisfactory in both peak hours
6 Road D/ na Does not exist
Access
Xwe - West-East stop (priority)
Xns - North-South stop (priority)
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TABLE 12: Summary of capacity results (2021) without / with Site / with Site &
Latent traffic

No Intersc_ect_lon Control Performance Result
description Index
Satisfactory in both peak hours
except for when the latent rights
1 N11/S Xwe 55% / 52% / are added which requires
terminal 34% / 51% upgrading. Eastern approach
fails and requires upgrading
(Figure A1-2)
Satisfactory in both peak hours
except for when the latent rights
are added which requires
terminal Xwe 43% / 51% .
Western approach approaching
failure
(Figure A2-2)
0, 0,
3 N11/Road A Xwe 61/%6801/0/ Satisfactory in both peak hours
0, 0,
4 N11/Road B Xwe 62 %6301 1 Satisfactory in both peak hours
62% / 66% / : .
5 N11/Road D Xwe 066% 0 Satisfactory in both peak hours
Satisfactory in both peak hours
6 Road D/ Xns - /51%/- (No right turn lane in Road D is
Access required)
Xwe - West-East stop (priority)
Xns - North-South stop (priority)

38

m pemoyeni professional engineering




ROCKDALE SHOPPING CENTRE

Erf 1051 Middelburg
Traffic Impact Assessment
November 2019

TABLE 13: Summary of capacity results (2026) without / with Site / with Site &
Latent traffic

No Intersc_—:'ct_lon Control Performance Result
description Index
Satisfactory in both peak hours
except for when the latent rights
1 N11/S Xwe 52% / 53% / are aplded which requires
terminal 31% / 48% upgrading. Eastern approach
fails and requires upgrading
(Figure A1-2)
Satisfactory in both peak hours
except for when the latent rights
are added which requires
5 Nll_/ N 54% / 53% / upgrading
terminal Xwe 51% / 51% .
Western approach approaching
failure
(Figure A2-2)
0, 0,
3 N11/Road A Xwe 61/%6801/0/ Satisfactory in both peak hours
0, 0,
4 N11/Road B Xwe 62 /%6801/0/ Satisfactory in both peak hours
0, 0,
5 N11/Road D Xwe 62 /06/53;5 ol Satisfactory in both peak hours
Satisfactory in both peak hours
6 Road D / Xns 152%/ - (No right turn lane in Road D is
Access required)
Xwe - West-East stop (priority)
Xns - North-South stop (priority)
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The AutoJ analysis results showed that the following road upgrading is required:

TABLE 14: Road upgrades required

Required road upgrade

Responsibility

Intersection
No

Description

Upgrade required

Developer

Road
Authority

1and?2

N4 / N11
terminals

In the future, requires double
right-turn lanes from the ramp
terminals and 5 lanes under the
bridge (4 throughs and one
back-to-back right-turn lane).
(Refer to Figure A1-2 & A2-2)

As per TRACs previous
comments regarding the theft
of traffic signals, the Traffic
Signal option previously
recommended in 2017, is now
NOT recommended and
double right-turn lanes on the
off-ramp terminals are now
proposed instead

Responsible

3,4&5

N11 / Road
A, BandC

The recent road upgrading
(including 60m right-turn lane
and associated passing lane
together with a 60m left-turn
lane in the opposite direction)
are adequate for the all 2026
traffic demand scenarios
(background traffic, site-related
traffic and latent rights-related
traffic).

Currently
under
completion by
the Road
Authority
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The above shows that:

e sincethe Road authority has provided a high-standard Road D intersection with
the N11 as well as at Road A and Road B with the N11, the developer does NOT
require to provide additional road upgrades.

e The proposed site main access in Road D does not require a separate right-turn
lane as it | expected to operate at satisfactory levels of service up to 2026 and
beyond.
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9. NON-MOTORISED TRANSPORT

The provision of non-motorised transport facilities forms an integral part of transport
planning and should be considered during the planning phases. Non-motorised transport
facilities include pedestrian walkways, pedestrian crossings and cycling lanes. The
following facilities should be taken into account when undertaking the site development
plan.

e Pedestrian crossing — Paved sidewalks DO NOT exist along the N11 and
associated side roads. This is typical of National roads where, for traffic safety
reasons, it is not encouraged for pedestrians to walk along these high-speed
roads.

e Pedestrian crossings — Not required as pedestrians are not expected to cross
the N11 except at the signalised intersections. It is expected that the bulk of the
pedestrians will be internal to the Rockdale Township in line with neighbourhood
Shopping Centre trends. A pedestrian walkway along the Site’s frontage in Road
D is therefore recommended.

e Google Earth

| 4 011 3 sley 15 k

Photo 11: Looking north on the N11 and the existing Road B intersection, showing where
pedestrians now walk.
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10. PUBLIC TRANSPORT

10.1

Context

This section of the report deals with public transport proposals that are essential to and
will impact on the Site. In order to promote manoeuvrability of all modes of transport, it is
vital to design within a framework that will relate to the surroundings. In this case, there
are no Council initiatives existing or planned in the vicinity of the Site.

10.2

10.3

Background

It is good planning practice as well as a requirement of the NLTA Act (1) that an
assessment of the public transport is included in a traffic impact assessment.

The following comments are relevant with respect to the public transport availability
at the proposed township.

The N11 is characteristic of mini-bus taxis. A few buses per peak hour were also
noted on the N11 route. These modes of transport have been counted separately
in the traffic data section and are included overleaf.

Public Transport Requirements

Road-based public transport such as mini-bus taxis and buses are subject to the
same road operating conditions as private vehicles.

In the context of the type of development for the site, thorough planning will be
required to accommodate the following factors relating to public transport:

e Taxi routes
e Bus routes

¢ Non-motorised transport

The above factors are therefore pivotal in the provision of an adequate public
transport system.
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As described in Chapter 2, buses and mini-bus taxis are operating on N11 as well as
along Road B (source — from this TIA traffic counts).

There are currently 45, 37 and 13 Minibus Taxis (MBT) travelling northwards in the
AM, PM and Saturday peak hours and 37, 35, 18 MBT travelling southward on the
N11.

The associated number of buses are 14, 1 and 2 northwards and 1, 2 and O buses
southwards travelling in the AM, PM and Saturday peak hours

EXPECTED TRANSPORT DEMAND

Erf 1051 Rockdale Middelburg

EXPECTED PUBLIC TRANSPORT DEMAND

MODAL SPLIT

Percentage by| Average vehicle Percentage by
Vehicle vehicle Occupancy Persons persons
Car 87,2% 1,6 140 51,9%
MBT 5,5% 20 109 40,6%
Bus 0,5% 40 20 7,6%
TOTAL 93,2% 269 100,0%

TRIP GENERATION (Peak hour)

Max one way = | 210|
PT vehicles
required
Car 183 1,6 292
MBT 11 20 229 11
Bus 1 40 43 1
TOTAL 195 564

Eleven additional Minibus Taxis and 1 bus per peak hour will be required to service
the proposed fully-built Rockdale Shopping Centre.

The walking distances of some 500m (as set out by the Department of Transport)
around the Site covers a considerable local population which is satisfactory.

The standard 20m long public transport lay bye is recommended to the
constructed on both sides of Road D at the Shopping Centres main access.
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11. PARKING

Parking is to be as per the applicable Town Planning Scheme and may be relaxed if
motivated wrt the low-income housing section.
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12.

12.1

12.2

12.3

12.4

12.5

12.6

CONCLUSIONS

With the development of the Masterplan rights, the following can be concluded:

The traffic situation at the Site remains generally low. The N11 traffic is increasing
by some 2 percent per annum.

The maximum link flows wrt its capacity on the N11 is at 23 percent and is therefore
satisfactory.

The trip generation rate as detailed in Annexure B in the PM and Saturday peak
periods was based on the COTO Manual TMH. The adjustment factor applicable
to this Site for combined low-car ownership and transport corridor adjustment
factor of 60 per cent of normal rates, has been adopted in this study.

This results in a post adjustment trip generation as follows:

e 158 IN and 158 OUT in the Friday PM peak hour
e 210IN and 210 OUT in the Saturday peak hour

It is generally accepted that the Site generated and the commuter peak hours are
similar ie no adjustments were made.

The trip distributions are generally based on the existing traffic patterns being 40
to 50% from the north, 30 to 50 percent internal and balance from and to the
south.

The capacity analysis for N4 interchange with the N11 indicates that:

e In the future, the ramp terminals are expected to operate satisfactorily
including with the proposed Site’s traffic, except for the scenario when latent
rights are added. In this case, both off-ramp terminals will require double
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12.7

12.8

12.9

12.10

right-turn lanes and 5 lanes under the bridge (4 throughs and one back-to-
back right-turn lane).
o Referto Figure A1-2 & A2-2 for details.

As per TRACs previous comments regarding the theft of traffic signals, the
Traffic Signal option previously recommended in 2017, is now NOT
recommended and double right-turn lanes on the off-ramp terminals are
now proposed instead.

All three N11 intersections are expected to operate at satisfactory levels of service
both now and into the future, including with-site and with-site-latent rights
scenarios.

The access points proposed on Road D are adequate to meet the future traffic
demand at satisfactory levels of service as well as meeting the high-standard
provincial geometric requirements. No right-turn lane is required.

With the main access on Road D located some 100m from the N11, no side-street
queueing challenges are expected.

Regarding non-motorised transport,

o Paved sidewalks DO NOT exist along the N11 and associated side roads.
This is typical of National roads where, for traffic safety reasons, it is not
encouraged for pedestrians to walk along these high-speed roads.

e Pedestrian crossings — Not required as pedestrians are not expected to
cross the N11 except at the signalised intersections. It is expected that the
bulk of the pedestrians will be internal to the Rockdale Township in line with
neighbourhood Shopping Centre trends. A pedestrian walkway along the
Site’s frontage in Road D is therefore recommended.
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12.11 Regarding Public Transport,

e Eleven additional Minibus Taxis and 1 bus per peak hour will be required to
service the proposed fully-built Rockdale Shopping Centre.

e The walking distances of some 500m (as set out by the Department of
Transport) around the Site covers a considerable local population which is
satisfactory.

e The standard 20m long public transport lay bye is recommended to the
constructed on both sides of Road D at the Shopping Centres main access.

12.11 Parking

Parking is to be as per the applicable Town Planning Scheme and may be relaxed if
motivated wrt the low-income housing section.
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13.

RECOMMENDATIONS
Given the findings of this TIA report, the following recommendations are made:
1. That the TRAFFIC IMPACT ASSESSMENT for the proposed Rockdale

Shopping Centre is approved in principle from a Traffic and Transportation
point of view with the no road upgrading being required.

2. An additional 11 Mini-bus Taxis and 1 bus be permitted to travel along the
N11 route to service the needs of the Site.

3. Standard 20m long lay byes (2 off) for buses and Minibus Taxis are
recommended at the downstream side of Roads D at the main access point
of the shopping Centre to facilitate the expected public transport operations
of the future.

4, A 2,0m wide sidewalk along the Shopping Centre’s frontage in Road D is
required to meet the locals walking to and from the shops.

5. The road authority approves and budget for additional lanes at the N4 / N11
Interchange as proposed in Figures Al1-2 and A2-2. Of this report.
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ANNEXURE A
INTERSECTION LAYOUTS
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ANNEXURE B

Traffic Flow Calculations
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Capacity Analysis Results (AutoJ)
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FRIDAY PM PEAK HOUR (16H45 - 17H45)

ADELAIDE

SATURDAY AM PEAK HOUR (12H30 - 13H30)

PROJECT:

FIGURE:

ROCKDALE PROJECT

EXISTING TRAFFIC COUNT DATA - 2017 2
WEEKDAY AM & PM PEAK HOURS
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