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1 Introduction

1.1 Background
CIVILCONSULT Consulting Engineers has been appointed by Riaan van Zyl of Shalimaloq Investments
CC to compile a Traffic Impact Study (TIS) for the Township Establishment of NW Gateway
Extension 2.

For the purpose of this TIS report, the Township Establishment of NW Gateway Extension 2 will be
referred to as the Development.

There are existing approved land use rights on the development site, which was never implemented.
The newly proposed land use rights of the development will replace the existing approved rights on the
site and consist of a mixed land use township.

The development site falls within Madibeng Local Municipality (MLM) and is located on the north-
eastern corner of the intersection of R512 (P251-1) and R104 (P2/4), directly west of the Hartbeespoort
Dam Wall as indicated in Figure 1.

Figure 1: Locality Map and Study Area

1.2 Purpose and Content
The purpose of this TIS is to consider the traffic impact of the proposed development, due to the
additional traffic that will be generated on the surrounding road network as well as on the development
site.

This will be done in accordance with the TMH (Technical Methods for Highways) 16 Volume 1 and 2:
South African Traffic Impact and Site Impact Assessment Standards and Requirements Manual by the
South African Committee of Transport Officials (COTO).

1.3 Extent of the Development
The existing approved land use rights on the development site is detailed in Table 1. These rights
were never implemented and is in effect latent rights, but the new proposed land-use of the new
township will replace these rights and thus they did not have to be considered for this TIS report.
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There are currently informal trade stalls located along the southern and western boundary of the
development site which will be demolished as part of the implementation of the proposed land uses.

Furhermore, there are existing residential buildings on the property. The existing site layout are shown
in Figure 2.

Table 1: Existing Land-use Rights on the Development Site
Particular Existing

Erf No. 1 2 3 4

Area (ha) 10,85 1,66 12,77 4,23

Zoning Special Special Business 2 Business 2

Primary Rights
Private Resort (overnight
accommodation, resort facilities
and access control house)

Private Road
(private
access)

Tourist related shops, places
of refreshment, places of
amusement, etc.

Specialist motorized vehicle
and outdoor equipment
show rooms, places of
amusement, hotel

Coverage 50% - 50% 50%

FAR 0,5 - 0,5 0,5

Height 3 storeys - 2 storeys 2 storeys

Building Lines 16m from Road P106-1 and 5m
from Gateway Drive (Erf 2) - - 16 from Road P2-4 and 5m

from Gateway Drive (Erf 2)

Parking

1 parking bay for every 1
bedroom chalet and additional
0,5 parking bays for every
additional bedroom. 1 visitor
parking must be provided for
every 4 chalets or per approved
site development plan

-

Shops : 6 parking bays per
100m² gross leasable shoop
floor area.
Place of Refreshment : 1
parking bay for every 4 seats.
Offices : 4 parking bays per
100m² gross office area.

Shops : 6 parking bays per
100m² gross leasable shoop
floor area.
Place of Refreshment : 1
parking bay for every 4
seats.

The proposed land use rights to make up the new development is detailed in Table 2, whilst the
associated proposed township layout is indicated in Figure 3. The complete township layout plan is
attached in Annexure A.
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Figure 2: Existing Site Layout
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Table 2: Land-use Rights of the Proposed Development

Erf No. Amount Zoning/ Land Use Description Area
(m2) Coverage FAR Height

(storeys) Building Lines

1-17, 22, 24,
32-42, 44-51 36 Residential 1 29 100 50% 0.6 2 5m from the street boundary; 2m from the sides and rear boundary

20, 21, 25-27,
32, 33 7

Special for Hotel, Boutique Hotel, Dwelling
Houses, Dwelling Units, Block or Block of
Flats

31 600 40% 0.6 2 5m from the street boundary; 2m from the sides and rear boundary

18,31,43 3 Special for Private Open Space 32 000 N/A N/A N/A N/A

19 1 Special for Sewerage System 883 N/A N/A N/A N/A

23 1 Special for Cemetary (for existing graves only) 370 10% 0.1 1 N/A

29 1 Special for Welcome Centre 1 007 50% 0.6 2 5m from the street boundary; 2m from the sides and rear boundary

30 1 Special for Parking and Storage 853 70% 0.7 2 5m from the street boundary; 2m from the sides and rear boundary

52 1 Special for Boutique Hotel, Spa, Guest House
and Restaurant 4 521 50% 0.8 4 5m from the street boundary; 2m from the sides and rear boundary in accordance

with the NWRD from the Provincial road boundaries

53, 54 2 Special for Retirement Resort 58 000 30% 0.5 2 5m from the street boundary; 2m from the sides and rear boundary in accordance
with the NWRD from the Provincial road boundaries

55 1 Special for Social Hall, Chapel, Recreational
Facilities, Wall of Remembrance 4 970 30% 0.3 2 5m from the street boundary; 2m from the sides and rear boundary

56 1 Special for Institution 18 200 50% 0.6 3 5m from the street boundary; 2m from the sides and rear boundary in accordance
with the NWRD from the Provincial road boundaries

57 1 Special for Hotel, Restaurant, Laundrettes,
Staff Accommodation and Storage 22 900 50% 0.6 4 5m from the street boundary; 2m from the sides and rear boundary in accordance

with the NWRD from the Provincial road boundaries

58 1 Special for Shops, Places of Amusement,
Places of Refreshment, Offices 26 200 50% 0.1 3 5m from the street boundary; 2m from the sides and rear boundary in accordance

with the NWRD from the Provincial road boundaries

59 1 Special for Hospital, Places of Refreshments,
Shops, Offices and Staff Accommodation 35 000 50% 0.8 3 5m from the street boundary; 2m from the sides and rear boundary in accordance

with the NWRD from the Provincial road bounda

28, 60, 61, 62 4 Special for Private Road and Access Control 15 200 50% 0.6 N/A 0m meters from the private road, sides and rear boundary

N/A N/A Road/ Street 34 000 N/A N/A N/A N/A
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Figure 3: Proposed Development Layout
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2 Data Collection

2.1 Traffic Surveys
Classified traffic surveys were conducted on Friday 23 November 2018 and Saturday 24 November
2018 for the Friday PM peak period (from 15:00 to 18:00) and Saturday peak period (from 10:00 to
14:00) at ten locations as indicated in Figure 1. The traffic surveys are discussed in detail in
Chapter 5. A set of photos is included in Annexure B depicting the intersections, whilst the survey
data is attached in Annexure C.

2.2 Latent Rights
No information could be obtained on latent rights that needed to be considered for this study.

2.3 Phasing of the Development
There is no specific phasing for the implementation of the total development, except that the proposed
Hospital on Erf 59 will be constructed first. Otherwise, for the purpose of this TIS, it was assumed that
the development as a whole will be implemented within five years from final approval.

Therefore, the capacity analysis (refer to Chapter 7) was conducted for the base year (2018) and a
five-year horizon/ future year (2023) scenario.

2.4 Site Visit
A site visit was undertaken on Tuesday 11 December 2018 during the PM peak period. The purpose
of the site visit was to observe the surrounding road network, intersections, accesses and traffic signal
settings. Furthermore, to confirm the sight lines and witness the traffic flow and motorists’ behavior
surrounding the site.

3 Surrounding Road Network and Study Area

3.1 Determination of the Study Area
In determining the study area TMH 16 volume 1 recommends the following:

à “Class 4 and 5 roads in the vicinity of the development up to the first Class 1 to 3 roads that can
be reached by the Class 4 and 5 road network from the development, up to and including the first
connection(s) on the Class 1 to 3 roads.

à The elements shall be restricted to those within a maximum distance of 1.5km from the accesses
to the site, measured along the shortest routes to the accesses, provided that there is at least one
intersection within this distance.”

TMH 16 also states that judgement should be used in selecting the intersections considered and
therefore specific elements like extent of the development were also considered.

The development site is located in a unique setting in that it is adjacent to higher order roads (which will
be discussed in more detail in Section 3.2) and surrounded by mostly rural areas with farms and small
holdings as well as small businesses, recreational facilities, accommodation and restaurants.

Furthermore, it is located directly west and approximately 1km on the road from the Hartbeespoort Dam
wall and associated tunnel that leads to the urban areas on the eastern side of the dam wall. The
Hartbeespoort Dam and surrounds also serves as a tourist attraction with various land uses which
generates traffic from further areas, especially over weekends. This is illustrated on the map of the
Major Land Use Trends of the Hartbeespoort Precinct Plan in Figure 4.

Lastly, the proposed land use that will comprise the development will attrack local as well as regional
traffic and therefore the study area is bigger than if the proposed development were located in a purely
urban area, in order to determine the traffic impact on the major intersections that will feed the
development.

The surveyed intersections were considered to be a good representation of the distribution of the
additional trips of the proposed development. The study area for the development is shown in Figure 1
and takes the above principles into account.
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Figure 4: Hartbeespoort Area Major Land Use Trends
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3.2 Road Network and Master Planning
Before the road network is discussed in more detail, it must be noted that different sources revealed
different names for some of the roads within the study area. In order to avoid any confusion, it was
decided to refer to the the names and numbers of the different roads as presented in Figure 1 for the
purpose of the TIS

3.2.1 National Planning
The N4 runs in an east-west direction approximately 5km north of the development site and outside
the study area for the TIS. However, the construction of the PWV 3 link between the R560 (K14 or
P123/1) that links up with the N4, as indicated in Figure 1 and Figure 6, is under construction.

The South African National Roads Agency SOC Limited (SANRAL) is responsible for the construction
of this 5,7km road section known as National Route 4 Section 12 (PWV3) between Road P123-1 and
Road 980. The initial approximate duration of the construction was thirty months.

SANRAL and Aurecon (the consulting design engineer) was contacted to get information on the
status quo and traffic studies to support the feasibility and design of the road, but unfortunately no
detail feedback could be obtained in time for this TIS.

It was assumed that the link will be complete within the next five years. However, since no estimations
could be obtained regarding the traffic once the link is completed, it could not be considered for the
future year capacity analysis.  The road is currently closed at the position at the southern start of the
link (which was surveyed and analysed as Intersection 4 in the report). The traffic counts (discussed
in detail in Chapter 5) at intersections 1, 2, 3 and 4 confirms that the current detour route is as
indicated in Figure 5.

Once the PWV 3 link is completed with the two associated interchanges, the through traffic along this
route will probably reduce. However, the development will also attract some of this traffic due to the
various land uses it will incorporate and therefore the future year capacity analysis were conducted
with a normal growth in the background traffic (refer to Chapter 6).
Figure 5: PWV 3 Link Construction and Detour Traffic
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3.2.2 Provincial Planning
Before the realocation of the provincial boundaries, the provincial road network within the study area
fell under the jurisdiction of the Gauteng Department of Roads and Transport (GDRT). These roads
now reside under the jurisdiction of the North West Department of Public Works and Transport
(NWDPWT).

3.2.2.1 Gauteng Department of Roads and Transport
Figure 6 shows the development site on an extract from the Strategic Major Road Network of the
GDRT. The plan office of the GDRT was contacted to enquire if they might still have basic planning
available for the surrounding provincial roads, but they confirmed that all associated plans were
transferred to the NWDPWT.
Figure 6: Gauteng Strategic Major Road Network

3.2.2.2 North West Department of Public Works and Transport
Mr. Johan van Wyk of the NWDPWT were contacted to discuss the development and he indicated
that roundabouts will be preferred as intersection control measures at the access positions to the
development site. Unfortunately, the basic planning of the provincial roads, especially the planning for
the closest intersection of the R104/ R513 (Road P251-1), could not be obtained to be considered for
the TIS.

The development site is indicated on an extract from the North West Province Road Network
Management Plan for Madibeng Local Municipality in Figure 7.
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Figure 7: North West Province Road Management System

3.2.3 Municipal Planning
The development site falls within Ward 29 of the MLM. The 2017 to 2021 Integrated Development
Plan (IDP) were scrutinised to determine if there are any new road projects. It was found that only
maintenance - and  traffic calming projects were identified in this IDP. The are also no capital projects
for roads identified in the 2014 Hartbeespoort Area Precinct Plan. Thus, there is no road planning on
a local municipal level that needs to be considered for the TIS.

3.3 Surrounding Road Network
The development site is bordered to the south by Road P2/4 (R104/ Scott St), to the west by Road
P251/1 (R513) and to the east and north by other properties. Refer to Figure 6 for the functional
classification of the major roads. More detail on the roads in the study area is provided below.

à Road P2-4 (R104) is a Class 2 major arterial road. It commences at the Rustenburg/Madibeng
Local Municipality boundary, from where it proceeds in a general eastern direction up to the
Bonjanala/Gauteng boundary, within the Local Municipality of Madibeng. This road is
approximately 48,0km in length and has varying road reserve widths of 30.0-80.0m. The road in
general has one lane per direction with turning lanes at major intersections. The road falls under
the jurisdiction of the NWDPWT.
Road P2/4 east of the intersection with Road P251-1 becomes a Class 3 road across the dam
wall and changes to Scott St, turns north-east at the signalised intersection with Tielmann St and
ends in a T-junction with the R511.

à Scott St is the extension of Road P2/4 and has a functional classification as a Class 3 road from
across the dam wall. Due to the fact that it links the urban area on the eastern side of the dam
wall with the western side of the dam wall, it fulfils a certain mobility function, but also provides
direct access to properties and has sporadic on-street parking at certain sections.  It has one lane
per direction with turning lanes at major intersections. The road falls under the jurisdiction of the
MLM.

à Road P251-1 (R513) is a Class 2 major arterial road. It commences at the R511, from where it
proceeds in a general south western direction up to the intersection with the R104 (Road P2/4). It
continues past the said intersection as the Road P123-1 (R512). This road is approximately
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6,0km in length and has a road reserve width of 32.0m. This road has one lane per direction with
turning lanes at major intersections and falls under the jurisdiction of the NWDPWT.

à R512 (Road P123-1) is a Class 2 road with one lane per direction and turning lanes at major
intersections. The road commences at the intersection with the Road P2-4 (R104) and heads in a
south-western direction where it will form an interchange with the new section of the PWV3 that is
in construction. It falls under the jurisdiction of the NWDPWT.

à Tielmann St (Road P249-1)is a Class 3 road that links Scott St (from the intersection with
Tielmann St) with Beethoven St, following a south-eastern direction. It has one lane per direction
and turning lanes at major intersections and falls under the jurisdiction of the MLM.

à Simon Bekker Ave is a Class 4 road that forms a T-junction with the R512. It follows a south-
eastern direction towards residential areas surrounding the Hartbeespoort Dam and ends in a cul-
de-sac. The road has one lane per direction with turning lanes at major intersections and falls
under the jurisdiction of the MLM.

à R511 is a Class 2 road that links the N4 in the north and follows a south-eastern direction where it
intersects with the R514, turns southward and intersects with Tielmann St (Beethoven St). It has
one lane per direction with turning lanes at major intersections and falls under the jurisdiction of
the NWDPWT.

à D2109 forms a T-junction with Road P2-4 and follows a general north-eastern direction. The road
is a Class 5 access road that traverse the development site. It has been in use since the
construction of the Hartbeespoort Dam Wall (since 1918). This road is utilised by the Department
of Water and Sanitation (DWS) for maintenance to gain access to the Dam Wall outlet structure
as well as private property owners adjacent to and located to the east of the development.

4 Access

4.1 Site Access
4.1.1 Existing
There are currently illegal accesses from the R513 and Road P2-4 that vendors use which are located
on the southern and western boundary of the development site (refer to Figure 2). The formal access
to the site, is via the access road (D2109) that traverse the development site, forms a T-junction with
road P2/4 is also currently controlled by a stop sign on the side road. The access to the residence on
the site is also from this road as indicated in Figure 8.
Figure 8: Existing Formal Site Access

Source: Google Earth Street View
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4.1.2 Proposed
A pro-active discussion with the NWDPWT indicated that roundabouts will be preferred as intersection
control measures at the access positions to the development site. Therefore, roundabouts are
proposed at all four accesses to the development and were analysed as such (refer to Chapter 7).

None of the proposed access positions have other accesses to properties on the opposite side of the
both roads that they can align to.  The access positions are indicated in Figure 9 and detail on the
proposed configuration can be seen on the conceptual design of the road upgrades surrounding the
development in Figure 22..

4.2 Access Management
The South African Road Classification and Access Management Manual (RCAM, TRH 26)
recommends minimum spacing between intersections on mobility roads as indicated in Table 3.
Intersection or access spacing is defined in the RCAM document is the distance between the centre
lines of connecting intersections or access roadways.
Table 3: Minimum Spacing Requirements for Full Intersections on Mobility Roads

4.2.1 Development Access Spacing
As discussed in Section 3.3, Road P2/4 is a Class 3 road, whilst the R513 (Road 251-1) is a Class 2
road. Access 1 and Access 2 of the development is situated along Road P2/4, whilst Access 3 and
Access 4 is situated along the R513 (Road 251-1).

There are no access positions to properties on the opposite side of both roads to which the proposed
development accesses can align. All four accesses therefore form T-junctions with these roads. The
minimum spacing requirement for:

à Access 1 and Access 2 according to Table 3 is 300m ± 20%, thus a minimum of 240m up to
360m; and for

à Access 3 and Access 4 according to Table 3 is 400m ± 15%, thus a minimum of 340m up to
460m.

The approximate spacing between intersections, development accesses and accesses to surrounding
properties from the R513 (Road 251-1) and Road P2/4 is indicated in Figure 9 and listed in Table 4.
Table 4: Distance Table of Intersection Spacing

Intersection 1 Access 1 Access 2 Access 3 Access 4

Intersection 1 - 599m 286m 304m 640m

Access 1 599m - 312m - -

Access 2 286m 312m - - -

Access 3 304m - - - 336m

Access 4 640m - - 336m

The following conclusion can be made regarding the spacing of the proposed access positions:

à The spacing along Road P2/4 between Intersection 1 and Access 2 as well as between Access 1
and Access 2 are both more than 240m and thus meets the minimum spacing requirement.

à The spacing along the R513 (Road 251-1) between Intersection 1 and Access 3 is 304m and falls
36m short of the minimum spacing requirement. The spacing between Access 3 and Access 4 is
336m and falls 4m short of the minimum spacing requirement of 340m.

à The 4m shortfall in the spacing between Access 3 and Access 4 is deemed insignificant.
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à The location of Access 3 was determined in making optimum use of the feasible land which can
be developed on the western side of the Green Zone (watercourse) that traverse the development
site.  Furthermore, it is situated approximately 144m from the access on the opposite side of the
road to Damdoryn Junction which is more than adequately outside the influence area of that
access. And lastly, since roundabouts are proposed as access controls at all the accesses as well
as at Intersection 1, it will also serve as a traffic calming measure to a certain extent. Given these
facts, the spacing of Access 1 is deemed sufficient from Intersection 1.

4.3 Sight Distance
There are no fixed obstructions that hamper sight distance from and to all four of the development
accesses. The sight lines are limited either by horizontal – or vertical alignment of the existing roads
and is indicated in Figure 10.
Gap acceptance sight distance (GASD) is considered in this section which is the sight distance
required when drivers at intersections must evaluate gaps in opposing traffic streams for acceptance
or rejection. In this instance it is the distance required for vehicles exiting the development to enter the
traffic stream in Road P2/4 or the R513 (Road 251-1) respectively.
Gap acceptance sight distances must be calculated using the following formula:

  =    ( / )    ( )/ .
Table 5 indicates the time gap included in the abovementioned formula.
Table 5: Gap acceptance time gaps (AASHTO 2004)

It was assumed that the design speed for Road P2/4 is 80km/h, whilst the design speed for the R513
(Road 251-1) is 100km/h. Table 6 shows the calculated GASDs that is required at the development
accesses for a:

à Passenger car or Light delivery vehicle (LDV);
à Bus or Single unit (SU) truck; and
à 20m Wheel base (WB) truck.
The approximate sight distances measured is detailed in Table 7.

Table 6: Gap Acceptance Sight Distance Requirements

Gap Acceptance Sight
Distances

Access 1 & Access 2 Access 3 & Access 4

Car/LDV Bus/SU WB-20 Car/LDV Bus/SU WB-20

Left-turn from stop 144m 189m 233m 181m 236m 292m

Right-turn from stop 156m 196m 240m 194m 300m 300m

Table 7: Approximate Sight Distances

Access Left-turn Sight Distance Right-turn Sight Distance

Access 1 210m 115m

Access 2 75m 200m

Access 3 240m 195m

Access 4 250m 110m
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The following conslusions are drawn by comparing Table 6 and Table 7:
à The left-turn sight distance is sufficient for a car and bus from Access 1, but not for trucks with a

20m wheelbase. This is however not a concern as the truck traffic is limited towards the dam wall
as trucks weighing more than 10 tons are prohibited to drive over the dam wall (refer to Figure 8
for the road sign (R230) just pass the existing access road);

à The right-turn sight distance from Access 1 is not even sufficient for a car and falls 41m short;
à The left-turn sight distance is not sufficient for a car from Access 2 and fall 69m short;
à The right-turn sight distance from Access 2 is sufficient for a car and bus, but not for a truck with a

20m wheel base (WB-20 truck);
à The left-turn sight distance from Access 3 fall 52m short to accommodate a WB-20 truck, but is

fine for a car and a bus;
à The right-turn sight distance from Access 3 fall 105m short to accommodate a WB-20 truck, but is

fine for a car;
à The left-turn sight distance from Access 4 fall 42m short to accommodate a WB-20 truck, but is

fine for a car and a bus; and
à The right-turn sight distance from Access 4 fall 84m short to accommodate a car.
It is evident from Figure 10 and the conclusions detailed above, that none of the accesses meet the
requirements in any direction for left – or right-turn sight distance for a WB-20 truck.

The fact that there are GASDs that do not meet the requirements for right – or left-turning vehicle
types, is not considered to be critical. This is due to the fact that the proposed configuration for all the
development accesses, as well as the road upgrade for Intersection 1, are roundabouts (refer to
Chapter 7).

The proximity of the roundabouts to eachother and the associated entry speed of traffic approaching
these roundabouts will be significantly lower than the design - and current operating speed on the two
roads.  The roundabouts will in effect also serve as traffic calming measures.

In conclusion, even though the gap acceptance sight distance is not met as per the requirements
discussed above, it doesn’t pose a traffic safety issue for the development traffic.
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Figure 9: Access and Intersection Spacing
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Figure 10: Sight Distance from Accesses



NW GATEWAY X2 TIS_Jan 2019_V2
22

5 Existing Traffic Flows
Classified traffic surveys were conducted on Friday 23 November 2018 and the following Saturday
24 November 2018 for the Friday PM peak period (from 15:00 to 18:00) and Saturday peak period
(from 10:00 to 14:00) at ten locations (refer to Figure 1), namely:

à Intersection 1: R104/ R513 (Road P251-1);
à Intersection 2: R104/ R512 (Development Access);
à Intersection 3: R512/ Simon Bekker St;
à Intersection 4: R512/ R560;
à Intersection 5: Scott St/ Harrington St;
à Intersection 6: Scott St (Tielman St)/ Road P2/4;
à Intersection 7: Tielmann St (Beethoven St)/ R511 (Bach St);
à Intersection 8: R511/ Road P2/4;
à Intersection 9: R511/ R514; and
à Intersection 10: R511/ Road P251-1
A set of photos is included in Annexure B depicting the intersections.

The traffic peak hours determined from the traffic surveys are:

à Friday PM Peak Hour: 16:30 to 17:30; and
à Saturday Peak Hour: 12:00 to 13:00.
The detail traffic survey data is attached in Annexure C. The 2018 Peak Hour Surveyed Traffic
Volumes are shown in Figure 11 for the PM – and Saturday Peak Hour.

The land use that generates the most trips (refer to Chapter 6) in the proposed development is the
Shopping Centre situated on erf 58, closest to Intersection 1: R104/ R513 (Road P251-1). A shopping
centre generates the most trips during the PM – and Saturday peak periods. It is for that reason that
these two peak periods were surveyed in succession. Furthermore, the PM – and Saturday peak
hours determined from the surveys, were analysed accordingly (refer to Chapter 7).

Note that the traffic volumes at the dam wall were deducted from the traffic surveys conducted at the
closest intersections on both sides. The same applies to the through volumes at all the accesses to
the development. Even though there are accesses to properties in between these locations, these
accesses are not considered as substantial trip generators and was ignored in order to follow a more
conservative approach for the capacity analysis.
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Figure 11: 2018 Background Traffic (PM – and Sat. Peak Hour)



NW GATEWAY X2 TIS_Jan 2019_V2
24

6 Development Trip Generation and Traffic
Volumes Scenarios

6.1 Land Use not Included in Trip Generation
There are several erven in the proposed development with land uses that were not included in the trip
generation calculations. This is either due to the fact that:

à They will generate no trips;
à They will generate insignificant trips; or
à Is not a primary trip generator on their own and is subservient to another primary land use.
These erven and associated land use descriptions is listed in Table 8 and their locations within the
proposed development layout can be seen in Figure 3.
Table 8: Land Use not Included in Trip Generation

Erf No. Land Use Description
18,31,43 Special for Private Open Space

19 Special for Sewerage System

23 Special for Cemetary (for existing graves only)

29 Special for Welcome Centre

55 Special for Social Hall, Chapel, Recreational Facilities, Wall of Remembrance

28, 60, 61, 62 Special for Private Road and Access Control

 - Road/ Street

6.2 Adjustment Factors
Various trip adjustment factors have been introduced into the COTO TMH 17 document to allow for
trip reductions.  These adjustment factors are discussed briefly in the following sections.

6.2.1 Mixed use developments (MUD)
According to the COTO manual “mixed use developments are defined as developments in an area
that consist of two or more single-use developments between which trips can be made by means of
non-motorised modes of transport (such as walking).  This has the net effect of reducing the vehicle
trip generation in the area.”

6.2.2 Low vehicle ownership (LVO) and Very low vehicle ownership (VLVO)
According to COTO “the vehicle ownership in areas with high levels of vehicle ownership varies
between one or two per household.  In areas with a low level of vehicle ownership, the majority of
households (more than 50%) does not own a vehicle and relies on public transport for transportation.
In areas with very low level of vehicle ownership, nearly all households (more than 90%) do not own a
vehicle and rely on public transportation.”

6.2.3 Transit node or corridors
According to COTO “the transit reduction factors are applicable to developments that are located
within a reasonable walking distance from a major transit node or stops on a major transit corridor.”

6.2.4 Size adjustment factor
A size adjustment factor is used to adjust the trip generation rate only for Shopping Centres (COTO
TMH 17 Code 820). The trip generation rate is multiplied with the size adjustment factor to provide the
required parameter for a development of a particular size. The size adjustment factor is determined by
means of the following formula:

  = + /( +  / )

In which A and B are parameters provided in the trip generation table for Shopping Centres where A
is specified as 6,000 and B as 3500. The sqm Size is the size, gross leasable area (GLA), of the
development measured in units of m2.
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6.2.5 Applied Adjustment Factors
This study considered the adjustment factor for mixed-use developments and for a transit node/
corridor (refer to Chapter 8), where applicable. The combined adjustment factor is calculated by the
following formula:

= − ( − ) ∗ ( − ) ∗ ( − )

In which:

Pc = Combined reduction factor
Pm = Reduction factor for mixed-use
Pv = Reduction factor for vehicle ownership
Pt = Reduction factor for transit nodes or corridors

Trip reduction factors were not applied to the Residential 1 erven (1-17, 22, 24, 32-42, 44-51) and
also not to Parking and Storage (erf 30). Table 9 lists the erven and land uses to which adjustment
factors were applied for the trip generation.
Table 9: Applied Adjustment Factors

Erf No. Land Use Description COTO
Code

Adjustment Factors
Size Pc Pm Pv Pt

1-17, 22, 24, 32-42, 44-51 Residential 1 210 - - - - -

20, 21, 25-27, 32, 33 Special for Hotel, Boutique Hotel, Dwelling
Houses, Dwelling Units, Block or Block of Flats 310 - 0.28 15% - 15%

30 Special for Parking and Storage 151 - - - - -

52 Special for Boutique Hotel, Spa, Guest House and
Restaurant 310 - 0.32 20% - 15%

53, 54 Special for Retirement Resort 251 - 0.19 5% - 15%

56 Special for Institution 620 - 0.15 - - 15%

57 Special for Hotel, Restaurant, Laundrettes, Staff
Accommodation and Storage 310 - 0.32 20% - 15%

58 Special for Shops, Places of Amusement, Places
of Refreshment, Offices 820 1.86 0.24 10% - 15%

59 Special for Hospital, Places of Refreshments,
Shops, Offices and Staff Accommodation 612 - 0.15 - - 15%

6.3 Development Trips
6.3.1 Existing Trips
The current land use on the property is largely informal and the trips generated by it is insignificant
and were thus not deducted from the new development’s trip generation. However, these trips were
included as part of the background traffic surveys in close proximity to the development.

6.3.2 New Trip generation
The total trips generated by the proposed development is shown in Table 10. The trip generation for
the AM peak hour is also indicated in order to compare it to the trips generated during the PM – and
Saturday peak hour.  More detail was needed on some erven and their associated land uses in order
to perform the trip generation. This detail was obtained from the conceptual site plan drawn up by the
architect which is attached in Annexure D. The highest trip generator was selected from the erven
with multiple land use descriptions.

Note that the land uses listed in Table 8 is excluded from the trip generation and the columns were
left blank. Furthermore, Table 10 indicates the original trip generation rate as well as the reduced
rates to which adjustment factors, discussed in the previous section, and listed in Table 9, were
applied.

The total new trips generated by the proposed development are 837 during the AM -, 1631 during the
PM – and 1687 during the Saturday peak hours respectively. The PM – and Saturday peak hour
generates almost double the number of trips than the AM peak hour, therefore the PM – and Saturday
peak hours were utilised to conduct the capacity analysis.

Most of the trips are generated by the shopping centre situated on erf 58, closest to Intersection 1:
R104/ R513 (Road P251-1), during both these peak hours. There will probably be some transfer trips
from Damdoryn Junction to the new shopping centre. However, due to the proximity, Intersection 1
will still carry the same development traffic and thus it was not considered as part of the analysis.
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Table 10: Development Trip Generation

Erf No. Land Use Description Height
(storeys) Area (m2) Units Rooms Beds COTO

Code

Trip Generation
Rates Trips

AM Peak PM Peak SAT Peak AM Peak PM Peak SAT Peak
Rate In Out Rate In Out Rate In Out Trips In Out Trips In Out Trips In Out

1-17, 22, 24, 32-42, 44-51 Residential 1 2 29 100 36 - - 210 1.00 25% 75% 1.00 70% 30% 0.50 50% 50% 36 9 27 36 25 18 18 9 9

20, 21, 25-27, 32, 33
Special for Hotel, Boutique Hotel,
Dwelling Houses, Dwelling Units,
Block or Block of Flats

2 31 600 253 - - 310
0.85

25% 75%
0.85

70% 30%
0.45

50% 50%
- - - - - - - - -

0.61 0.61 0.33 155 39 116 155 109 47 82 41 41

18,31,43 Special for Private Open Space N/A 32 000 - - - - - - - - - - - - - - - - - - - - - -

19 Special for Sewerage System N/A 883 - - - - - - - - - - - - - - - - - - - - - -

23 Special for Cemetary (for existing
graves only) 1 370 - - - - - - - - - - - - - - - - - - - - - -

29 Special for Welcome Centre 2 1 007 - - - - - - - - - - - - - - - - - - - - - -
30 Special for Parking and Storage 2 853 - - - 151 0.15 60% 40% 0.25 50% 50% 0.40 50% 50% 1 1 0 1 1 1 2 1 1

52 Special for Boutique Hotel, Spa,
Guest House and Restaurant 4 4 521 - 40 - 310

0.50
60% 40%

0.50
55% 45%

0.70
50% 50%

- - - - - - - - -

0.34 0.34 0.48 14 8 5 14 7 6 19 10 10

53, 54 Special for Retirement Resort 2 58 000 134 - - 251
0.35

65% 35%
0.20

40% 60%
0.30

50% 50%
- - - - - - - - -

0.28 0.16 0.24 38 25 13 22 9 13 32 16 16

55
Special for Social Hall, Chapel,
Recreational Facilities, Wall of
Remembrance

2 4 970 - - - - - - - - - - - - - - - - - - - - - -

56

Special for Institution

3
18 200

- - - - -
- -

-
- -

- - - 81 53 27 83 33 50 142 69 73
- - - - - - - - - 69 45 23 71 28 42 120 59 62

200 Bed Dementia & Alzheimer
Care Centre - - 200 - 0.20 70% 30% 0.20 40% 60% 0.40 50% 50% 40 28 12 40 16 24 80 40 40

50 Mid-Care Retirement Flats 50 - - - 0.15 65% 35% 0.20 40% 60% 0.30 50% 50% 8 5 3 10 4 6 15 8 8
25 Bed Hospice - - 25 - 0.20 70% 30% 0.20 40% 60% 0.40 50% 50% 5 4 2 5 2 3 10 5 5
GP, Dentist, Occupational &
Physical Therapy 471 - - - - 6.00 60% 40% 6.00 40% 60% 7.80 45% 55% 28 17 11 28 11 17 37 17 20

57
Special for Hotel, Restaurant,
Laundrettes, Staff Accommodation
and Storage

4 22 900 - 150 - 310
0.50

60% 40%
0.50

55% 45%
0.70

50% 50%
75 45 30 75 41 34 105 53 53

0.34 0.34 0.48 51 31 20 51 28 23 71 36 36

58
Special for Shops, Places of
Amusement, Places of
Refreshment, Offices

3 26 200 - - - 820
0.60

65% 35%
3.40

50% 50%
4.50

50% 50%
126 82 44 713 356 356 943 472 472

1.86 6.32 8.36 234 152 82 1324 662 662 1753 876 876
1.42 4.83 6.40 179 116 63 1013 507 507 1341 671 671

59
Special for Hospital, Places of
Refreshments, Shops, Offices and
Staff Accommodation

3 35 000
100

612
1.65

60% 40%
1.50

40% 60%
- - - 347 208 139 315 126 189 - - -

300 1.40 1.28 - - - 295 177 118 268 107 161 - - -

28, 60, 61, 62 Special for Private Road and
Access Control - 15 200 - - - - - - - - - - - - - - - - - - - - - -

- Road/ Street - 34 000 - - - - - - - - - - - - - - - - - - - - - -

TOTAL TRIP GENERATION 837 450 387 1631 821 817 1687 842 845
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6.4 Trip Distribution and Assignment
Assumptions with respect to the expected trip distribution were based on the location of the different erven
(and associated land uses) to the development accesses, the surrounding road network, the existing traffic
volumes and travel patterns and other surrounding factors that might influence the distribution.

No diverted – or pass-by trips were considered directly for the distribution. The assumption was made that
some of the traffic that will use the new PWV3 link, will still use the existing through route as indicated in
Figure 5 in order to visit some land uses that form part of the development. . There will probably be some
transfer trips from Damdoryn Junction to the new shopping centre. However, due to the proximity to the
new shopping centre, Intersection 1 will still carry the same development traffic and thus it was not
considered in detail as part of the distribution.

The generated trips first had to be distributed to the proposed four accesses to the development which is
detailed in Table 11 and indicated in Figure 12.

The trip distribution and - assignment onto the road network is indicated in Figure 13 and Figure 14
respectively.

The 2018 background traffic plus the development trips is indicated in Figure 15.

6.4.1 Traffic growth
Appropriate growth rates must be used for the estimation of future background traffic.  The appropriate
growth rate depends on the expected growth in the area in which the development is located as well as the
degree to which approved but not yet exercised developments as well as future development in the area
are taken into account in the assessment.

Since there are no latent rights in the area surrounding the development and the properties are largely still
farms and small holdings, an annual traffic growth rate of 2% were applied to determine the 2023 future
year background traffic as indicated in Figure 16.

The 2023 background traffic plus the development trips is indicated in Figure 17.
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Figure 12: Trip Distribution and Assignment to Development Accesses
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Table 11: Trip Distribution and Assignment to Development Accesses

Erf No. Land Use Description

Access 1 Access 2 Access 3 Access 4

%
PM Peak SAT Peak

%
PM Peak SAT Peak % PM Peak SAT Peak % PM Peak SAT Peak

Trips In Out Trips In Out Trips In Out Trips In Out % Trips In Out Trips In Out % Trips In Out Trips In Out
1-17, 22, 24,
32-42, 44-51 Residential 1 20% 7 5 4 4 2 2 0% - - - - - - 0% - - - - - - 80% 29 20 14 14 7 7

20, 21, 25-27,
32, 33

Special for Hotel, Boutique Hotel, Dwelling
Houses, Dwelling Units, Block or Block of
Flats

20% 31 22 9 16 8 8 0% - - - - - - 0% - - - - - - 80% 124 87 37 66 33 33

30 Special for Parking and Storage 20% 0 0 0 0 0 0 0% - - - - - - 0% - - - - - - 80% 1 1 1 2 1 1

52 Special for Boutique Hotel, Spa, Guest
House and Restaurant 0% 20% 3 1 1 4 2 2 80% 11 6 5 15 8 8 0% - - - - - -

53, 54 Special for Retirement Resort 0% 30% 6 3 4 10 5 5 70% 15 6 9 23 11 11 0% - - - - - -
56 Special for Institution 80% 57 23 34 96 47 49 0% - - - - - - 10% 7 3 4 12 6 6 10% 7 3 4 12 6 6

57 Special for Hotel, Restaurant, Laundrettes,
Staff Accommodation and Storage 0% - - - - - - 50% 26 14 11 36 18 18 50% 26 14 11 36 18 18 0% - - - - - -

58 Special for Shops, Places of Amusement,
Places of Refreshment, Offices 0% - - - - - - 60% 608 304 304 805 402 402 40% 405 203 203 536 268 268 0% - - - - - -

59
Special for Hospital, Places of
Refreshments, Shops, Offices and Staff
Accommodation

80% 214 86 129 - - - 0% - - - - - - 10% 27 11 16 - - - 10% - - - - - -

TOTAL TRIP GENERATION - 309 135 176 117 57 60 - 643 322 321 854 427 427 - 491 242 248 622 311 311 - 161 111 57 94 47 47

.
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Figure 13: Development Trip Distribution
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Figure 14: Development Trip Assignment
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Figure 15: 2018 Background Traffic with Development Trips
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Figure 16: 2023 Background Traffic
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Figure 17: 2023 Background Traffic with Development Trips
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7 Traffic Impact and Capacity Analysis
There is no phasing for the implementation of the development, except that the proposed hospital on
erf 59 will be constructed first. Otherwise it was assumed that the development as a whole will be
implemented within the next five years.

The capacity analysis was conducted with SIDRA 6.0 software.  The following fifteen intersections
were analysed for the PM – and Sat peak hour respectively:

1. Intersection 1: R104/ R513 (Road P251-1);
2. Intersection 2: R104/ R512 (Development Access);
3. Intersection 3: R512/ Simon Bekker St;
4. Intersection 4: R512/ R560;
5. Intersection 5: Scott St/ Harrington St;
6. Intersection 6: Scott St (Tielman St)/ Road P2/4;
7. Intersection 7: Tielmann St (Beethoven St)/ R511 (Bach St);
8. Intersection 8: R511/ Road P2/4;
9. Intersection 9: R511/ R514;
10. Intersection 10: R511/ Road P251-1;
11. The Hartbeespoort Dam Wall;
12. Development Access 1;
13. Development Access 2;
14. Development Access 3; and
15. Development Access 4.
The traffic peak hours determined from the traffic surveys are:

à Friday PM Peak Hour: 16:30 to 17:30; and
à Saturday Peak Hour: 12:00 to 13:00.

7.1 Scenarios
The following scenarios were analysed for each of the intersections:

à 2018 Base Year:
< 2018 PM Peak Background Traffic;
< 2018 Sat Peak Background Traffic;
< 2018 PM Peak Background - with Development Traffic;
< 2018 Sat Peak Background - with Development Traffic;

à 2023 Future Year:
< 2023 PM Peak Background Traffic;
< 2023 Sat Peak Background Traffic;
< 2023 PM Peak Background - with Development Traffic; and
< 2023 Sat Peak Background - with Development Traffic.

The aim of this analysis is to ensure that the intersections and/or accesses of the proposed
development operate at an acceptable capacity which is indicated as level of service (LOS).

7.2 Intersection Control and - Layout
The existing control measures at the intersections in the study area are indicated in Figure 18, whilst
the existing intersection layouts used in the capacity analysis are indicated in Figure 19, Figure 20
and Figure 21.

The existing access road (D2109) that traverse the development site forms a T-junction with road
P2/4 is also currently controlled by a stop sign on the side road. This intersection becomes Access 1
of the development and thus, effectively road D2109 moves approximately 55m to the east from the
existing position as indicated in Figure 9.
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A pro-active discussion with the NWDPWT indicated that roundabouts will be preferred as intersection
control measures at the access positions to the development site. Therefore, roundabouts are
proposed at all four accesses to the development and were analysed as such.
Figure 18: Existing Intersection Control

Figure 19: Intersection Layouts 1 of 3
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Figure 20: Intersection Layouts 2 of 3

Figure 21: Intersection Layouts 3 of 3
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7.3 Capacity Analysis
The analysis results of each scenario analysed for each of the intersections are presented by the
intersection summary outputs from SIDRA. Note that the scenarios are compared in one table in order
to simplify observing possible changes in the capacity impact on the intersection. A conclusion on the
comparison is drawn after each intersection.

The following must be noted with regards to the capacity analysis of Intersection 1 and Intersection 7.
In determining the LOS from the capacity analysis, SIDRA utilises the methodology of the Highway
Capacity Manual (HCM 2000). The HCM doesn’t allow an all-way stop control that includes left-turn
slip lanes. For this reason, the slip lane on the northern, southern and eastern approach of
Intersection 1 as well as the left-turn slip lane on the northern approach of Intersection 7 could not be
accurately simulated. Both these intersections had to be analysed as an all way stop control on all the
lanes from all approaches. The effect is that the subsequent delay and thus the LOS result on these
lanes/ movements are a bit more conservative than it might be in reality.
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7.3.1 Intersection 1: R104/ R513 (Road P251-1)

Table 12: Capacity Analysis Results for Intersection 1: R104/ R513 (Road P251-1)
2018 PM Peak Hour Background Traffic 2018 Sat Peak Hour Background Traffic

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
1 L2 391 0.0 1.102 167.5 LOS F 27.7 194.1 1.00 4.17 42.8
2 T1 196 0.0 0.833 54.8 LOS F 8.0 55.7 1.00 2.06 53.7
3 R2 73 0.0 0.833 54.4 LOS F 8.0 55.7 1.00 2.06 47.4
Approach 659 0.0 1.102 121.5 LOS F 27.7 194.1 1.00 3.31 46.2
East: Scott St
4 L2 67 0.0 0.271 18.1 LOS C 1.1 7.5 0.99 1.31 55.2
5 T1 166 0.0 0.716 41.2 LOS E 5.0 35.2 1.00 1.72 54.6
6 R2 37 0.0 0.716 41.5 LOS E 5.0 35.2 1.00 1.72 55.1
Approach 271 0.0 0.716 35.5 LOS E 5.0 35.2 1.00 1.62 54.8
North: R513
7 L2 56 0.0 0.163 13.0 LOS B 0.6 4.0 0.92 1.27 58.4
8 T1 213 0.0 0.723 33.2 LOS D 5.3 36.8 1.00 1.75 56.0
9 R2 69 0.0 0.723 32.8 LOS D 5.3 36.8 1.00 1.75 57.2
Approach 338 0.0 0.723 29.8 LOS D 5.3 36.8 0.99 1.67 56.7
West: R104
10 L2 88 0.0 0.623 27.8 LOS D 3.7 25.8 1.00 1.57 57.7
11 T1 137 0.0 0.623 27.6 LOS D 3.7 25.8 1.00 1.57 56.3
12 R2 184 0.0 0.623 29.5 LOS D 3.7 25.8 1.00 1.57 56.0
Approach 409 0.0 0.623 28.5 LOS D 3.7 25.8 1.00 1.57 56.6
All Vehicles 1677 0.0 1.102 66.4 LOS F 27.7 194.1 1.00 2.28 52.1

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
1 L2 391 0.0 1.102 167.5 LOS F 27.7 194.1 1.00 4.17 42.8
2 T1 196 0.0 0.833 54.8 LOS F 8.0 55.7 1.00 2.06 53.7
3 R2 73 0.0 0.833 54.4 LOS F 8.0 55.7 1.00 2.06 47.4
Approach 659 0.0 1.102 121.5 LOS F 27.7 194.1 1.00 3.31 46.2
East: Scott St
4 L2 67 0.0 0.271 18.1 LOS C 1.1 7.5 0.99 1.31 55.2
5 T1 166 0.0 0.716 41.2 LOS E 5.0 35.2 1.00 1.72 54.6
6 R2 37 0.0 0.716 41.5 LOS E 5.0 35.2 1.00 1.72 55.1
Approach 271 0.0 0.716 35.5 LOS E 5.0 35.2 1.00 1.62 54.8
North: R513
7 L2 56 0.0 0.163 13.0 LOS B 0.6 4.0 0.92 1.27 58.4
8 T1 213 0.0 0.723 33.2 LOS D 5.3 36.8 1.00 1.75 56.0
9 R2 69 0.0 0.723 32.8 LOS D 5.3 36.8 1.00 1.75 57.2
Approach 338 0.0 0.723 29.8 LOS D 5.3 36.8 0.99 1.67 56.7
West: R104
10 L2 88 0.0 0.479 22.0 LOS C 2.3 16.1 0.99 1.43 58.1
11 T1 137 0.0 0.750 31.3 LOS D 5.8 40.3 1.00 1.64 55.8
12 R2 184 0.0 0.750 39.0 LOS E 5.8 40.3 1.00 1.81 54.9
Approach 409 0.0 0.750 32.8 LOS D 5.8 40.3 1.00 1.67 56.1
All Vehicles 1677 0.0 1.102 67.5 LOS F 27.7 194.1 1.00 2.31 52.0

2018 PM Peak Hour Traffic plus Development Trips 2018 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary
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Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
1 L2 447 0.0 1.502 496.8 LOS F 69.9 489.2 1.00 7.07 27.3
2 T1 318 0.0 1.841 791.5 LOS F 122.9 860.2 1.00 9.82 22.1
3 R2 289 0.0 1.841 791.2 LOS F 122.9 860.2 1.00 9.82 12.3
Approach 1055 0.0 1.841 666.4 LOS F 122.9 860.2 1.00 8.65 21.5
East: Scott St
4 L2 149 0.0 0.560 28.8 LOS D 3.0 21.0 1.00 1.49 52.7
5 T1 337 0.0 1.691 662.2 LOS F 94.4 661.1 1.00 8.33 23.1
6 R2 175 0.0 1.691 662.4 LOS F 94.4 661.1 1.00 8.33 24.7
Approach 661 0.0 1.691 519.0 LOS F 94.4 661.1 1.00 6.79 25.4
North: R513
7 L2 94 0.0 0.345 19.1 LOS C 1.4 10.1 0.99 1.34 57.7
8 T1 322 0.0 1.281 310.4 LOS F 45.3 317.4 1.00 5.56 35.9
9 R2 76 0.0 1.281 310.0 LOS F 45.3 317.4 1.00 5.56 41.1
Approach 492 0.0 1.281 254.8 LOS F 45.3 317.4 1.00 4.75 39.6
West: R104
10 L2 168 0.0 0.981 108.3 LOS F 14.8 103.7 1.00 2.80 51.7
11 T1 324 0.0 1.534 373.1 LOS F 80.3 562.1 1.00 6.04 31.6
12 R2 294 0.0 1.534 522.4 LOS F 80.3 562.1 1.00 7.86 26.6
Approach 786 0.0 1.534 372.2 LOS F 80.3 562.1 1.00 6.02 33.5
All Vehicles 2994 0.0 1.841 489.0 LOS F 122.9 860.2 1.00 6.91 27.7

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
1 L2 391 0.0 1.270 300.5 LOS F 43.6 305.3 1.00 5.41 34.8
2 T1 289 0.0 1.709 674.2 LOS F 108.1 757.0 1.00 9.34 24.4
3 R2 294 0.0 1.709 673.9 LOS F 108.1 757.0 1.00 9.34 14.0
Approach 974 0.0 1.709 524.2 LOS F 108.1 757.0 1.00 7.77 24.7
East: Scott St
4 L2 167 0.0 0.612 31.9 LOS D 3.6 24.9 1.00 1.55 52.0
5 T1 415 0.0 1.672 644.1 LOS F 93.7 655.7 1.00 8.36 23.5
6 R2 101 0.0 1.672 644.4 LOS F 93.7 655.7 1.00 8.36 25.1
Approach 683 0.0 1.672 494.1 LOS F 93.7 655.7 1.00 6.69 25.7
North: R513
7 L2 65 0.0 0.222 15.2 LOS C 0.8 5.8 0.96 1.29 58.1
8 T1 354 0.0 1.379 388.7 LOS F 61.0 427.3 1.00 6.76 32.6
9 R2 107 0.0 1.379 388.3 LOS F 61.0 427.3 1.00 6.76 38.0
Approach 526 0.0 1.379 342.3 LOS F 61.0 427.3 0.99 6.08 35.8
West: R104
10 L2 174 0.0 0.821 56.6 LOS F 7.5 52.2 1.00 1.99 55.4
11 T1 298 0.0 1.283 255.7 LOS F 47.5 332.6 1.00 4.97 37.1
12 R2 184 0.0 1.283 309.8 LOS F 47.5 332.6 1.00 5.78 34.4
Approach 656 0.0 1.283 218.2 LOS F 47.5 332.6 1.00 4.41 41.4
All Vehicles 2839 0.0 1.709 412.5 LOS F 108.1 757.0 1.00 6.42 30.3

2023 PM Peak Hour Background Traffic 2023 Sat Peak Hour Background Traffic

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
1 L2 494 0.0 1.467 463.2 LOS F 73.3 513.0 1.00 7.53 28.4
2 T1 248 0.0 1.116 184.3 LOS F 26.6 186.4 1.00 3.99 42.9
3 R2 94 0.0 1.116 183.9 LOS F 26.6 186.4 1.00 3.99 31.6
Approach 836 0.0 1.467 349.0 LOS F 73.3 513.0 1.00 6.08 32.3
East: Scott St
4 L2 64 0.0 0.262 18.0 LOS C 1.0 7.1 0.99 1.31 55.2
5 T1 144 0.0 0.762 47.7 LOS E 5.9 41.6 1.00 1.82 53.8
6 R2 71 0.0 0.762 47.9 LOS E 5.9 41.6 1.00 1.82 54.4
Approach 279 0.0 0.762 40.9 LOS E 5.9 41.6 1.00 1.70 54.2
North: R513
7 L2 74 0.0 0.244 15.4 LOS C 0.9 6.5 0.95 1.30 58.1
8 T1 207 0.0 0.727 36.8 LOS E 5.3 37.1 1.00 1.75 55.6
9 R2 44 0.0 0.727 36.5 LOS E 5.3 37.1 1.00 1.75 56.9
Approach 325 0.0 0.727 31.9 LOS D 5.3 37.1 0.99 1.65 56.4
West: R104
10 L2 94 0.0 0.699 35.4 LOS E 4.8 33.4 1.00 1.69 57.0
11 T1 194 0.0 1.093 77.2 LOS F 26.8 187.5 1.00 2.49 50.6
12 R2 324 0.0 1.093 161.2 LOS F 26.8 187.5 1.00 4.08 43.2
Approach 612 0.0 1.093 115.4 LOS F 26.8 187.5 1.00 3.21 47.9
All Vehicles 2052 0.0 1.467 187.2 LOS F 73.3 513.0 1.00 3.93 41.8

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
1 L2 432 0.0 1.217 252.9 LOS F 42.0 294.2 1.00 5.44 37.3
2 T1 216 0.0 0.918 77.4 LOS F 11.5 80.7 1.00 2.46 51.4
3 R2 80 0.0 0.918 77.1 LOS F 11.5 80.7 1.00 2.46 43.6
Approach 727 0.0 1.217 181.5 LOS F 42.0 294.2 1.00 4.23 41.5
East: Scott St
4 L2 75 0.0 0.301 18.9 LOS C 1.2 8.5 0.99 1.32 55.0
5 T1 183 0.0 0.789 51.7 LOS F 6.6 46.0 1.00 1.89 53.4
6 R2 41 0.0 0.789 52.0 LOS F 6.6 46.0 1.00 1.89 54.0
Approach 299 0.0 0.789 43.5 LOS E 6.6 46.0 1.00 1.75 53.7
North: R513
7 L2 62 0.0 0.181 13.2 LOS B 0.6 4.5 0.92 1.28 58.4
8 T1 235 0.0 0.799 42.2 LOS E 7.0 49.3 1.00 1.96 55.0
9 R2 77 0.0 0.799 41.9 LOS E 7.0 49.3 1.00 1.96 56.5
Approach 374 0.0 0.799 37.3 LOS E 7.0 49.3 0.99 1.85 55.9
West: R104
10 L2 98 0.0 0.530 24.2 LOS C 2.7 19.0 1.00 1.47 58.0
11 T1 152 0.0 0.828 39.1 LOS E 7.9 55.2 1.00 1.80 54.8
12 R2 203 0.0 0.828 51.1 LOS F 7.9 55.2 1.00 2.05 53.5
Approach 453 0.0 0.828 41.3 LOS E 7.9 55.2 1.00 1.84 55.2
All Vehicles 1853 0.0 1.217 95.9 LOS F 42.0 294.2 1.00 2.76 49.2
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2023 PM Peak Hour Traffic plus Development Trips 2023 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
1 L2 494 0.0 1.654 629.3 LOS F 88.7 620.6 1.00 8.03 23.9
2 T1 341 0.0 1.934 874.0 LOS F 135.9 951.2 1.00 10.29 20.8
3 R2 298 0.0 1.934 873.6 LOS F 135.9 951.2 1.00 10.29 11.4
Approach 1133 0.0 1.934 767.2 LOS F 135.9 951.2 1.00 9.31 19.7
East: Scott St
4 L2 156 0.0 0.585 30.6 LOS D 3.3 22.8 1.00 1.52 52.3
5 T1 351 0.0 1.766 728.3 LOS F 103.6 724.9 1.00 8.71 21.8
6 R2 182 0.0 1.766 728.5 LOS F 103.6 724.9 1.00 8.71 23.3
Approach 688 0.0 1.766 570.4 LOS F 103.6 724.9 1.00 7.08 24.0
North: R513
7 L2 101 0.0 0.369 19.7 LOS C 1.6 11.0 0.99 1.36 57.6
8 T1 341 0.0 1.345 362.1 LOS F 53.4 373.5 1.00 6.14 33.7
9 R2 80 0.0 1.345 361.8 LOS F 53.4 373.5 1.00 6.14 39.0
Approach 522 0.0 1.345 295.8 LOS F 53.4 373.5 1.00 5.21 37.6
West: R104
10 L2 178 0.0 1.047 142.5 LOS F 19.7 137.8 1.00 3.30 49.5
11 T1 342 0.0 1.637 435.5 LOS F 94.6 662.2 1.00 6.61 29.3
12 R2 324 0.0 1.637 611.7 LOS F 94.6 662.2 1.00 8.60 24.3
Approach 844 0.0 1.637 441.4 LOS F 94.6 662.2 1.00 6.68 30.9
All Vehicles 3187 0.0 1.934 561.2 LOS F 135.9 951.2 1.00 7.46 25.7

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
1 L2 432 0.0 1.397 406.4 LOS F 59.2 414.4 1.00 6.50 30.3
2 T1 311 0.0 1.786 742.2 LOS F 119.5 836.3 1.00 9.83 23.1
3 R2 301 0.0 1.786 741.9 LOS F 119.5 836.3 1.00 9.83 13.0
Approach 1043 0.0 1.786 603.2 LOS F 119.5 836.3 1.00 8.46 22.8
East: Scott St
4 L2 175 0.0 0.643 34.5 LOS D 3.9 27.5 1.00 1.59 51.4
5 T1 432 0.0 1.748 711.3 LOS F 103.0 720.9 1.00 8.75 22.1
6 R2 105 0.0 1.748 711.6 LOS F 103.0 720.9 1.00 8.75 23.7
Approach 712 0.0 1.748 545.2 LOS F 103.0 720.9 1.00 6.99 24.3
North: R513
7 L2 72 0.0 0.241 15.5 LOS C 0.9 6.4 0.96 1.30 58.1
8 T1 376 0.0 1.450 448.6 LOS F 71.3 499.1 1.00 7.43 30.5
9 R2 115 0.0 1.450 448.3 LOS F 71.3 499.1 1.00 7.43 36.0
Approach 562 0.0 1.450 393.4 LOS F 71.3 499.1 0.99 6.65 33.8
West: R104
10 L2 182 0.0 0.869 67.6 LOS F 9.1 63.5 1.00 2.17 54.6
11 T1 312 0.0 1.358 303.3 LOS F 57.2 400.7 1.00 5.51 34.7
12 R2 203 0.0 1.358 371.5 LOS F 57.2 400.7 1.00 6.47 31.7
Approach 697 0.0 1.358 261.6 LOS F 57.2 400.7 1.00 4.92 38.9
All Vehicles 3014 0.0 1.786 471.4 LOS F 119.5 836.3 1.00 6.96 28.3

PROPOSED ROAD UPGRADE

2023 PM Peak Hour Traffic plus Development Trips 2023 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary
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Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
1 L2 494 0.0 0.620 7.8 LOS A 5.3 37.3 0.80 0.90 58.8
2 T1 341 0.0 0.620 8.5 LOS A 5.3 37.3 0.81 0.96 58.9
3 R2 298 0.0 0.620 14.5 LOS B 5.1 35.9 0.81 0.99 57.3
Approach 1133 0.0 0.620 9.8 LOS A 5.3 37.3 0.81 0.94 58.6
East: Scott St
4 L2 156 0.0 0.405 6.7 LOS A 2.5 17.5 0.73 0.72 57.8
5 T1 351 0.0 0.405 7.0 LOS A 2.5 17.5 0.73 0.78 59.0
6 R2 182 0.0 0.405 13.3 LOS B 2.4 16.9 0.74 0.86 58.9
Approach 688 0.0 0.405 8.6 LOS A 2.5 17.5 0.73 0.79 58.8
North: R513
7 L2 101 0.0 0.368 7.2 LOS A 2.2 15.7 0.79 0.77 58.9
8 T1 341 0.0 0.368 7.7 LOS A 2.2 15.7 0.79 0.82 59.1
9 R2 80 0.0 0.368 14.1 LOS B 2.1 14.8 0.79 0.88 59.3
Approach 522 0.0 0.368 8.6 LOS A 2.2 15.7 0.79 0.82 59.1
West: R104
10 L2 178 0.0 0.553 9.0 LOS A 4.6 32.0 0.86 0.96 59.2
11 T1 342 0.0 0.553 9.2 LOS A 4.6 32.0 0.86 0.97 58.9
12 R2 324 0.0 0.553 16.0 LOS B 4.3 30.0 0.86 1.02 58.2
Approach 844 0.0 0.553 11.8 LOS B 4.6 32.0 0.86 0.99 58.7
All Vehicles 3187 0.0 0.620 9.9 LOS A 5.3 37.3 0.80 0.90 58.8

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
1 L2 432 0.0 0.584 7.7 LOS A 4.7 33.1 0.79 0.88 58.9
2 T1 311 0.0 0.584 8.3 LOS A 4.7 33.1 0.80 0.94 58.9
3 R2 301 0.0 0.584 14.4 LOS B 4.5 31.7 0.80 0.98 57.3
Approach 1043 0.0 0.584 9.8 LOS A 4.7 33.1 0.79 0.93 58.6
East: Scott St
4 L2 175 0.0 0.405 6.3 LOS A 2.5 17.2 0.71 0.69 57.8
5 T1 432 0.0 0.405 6.7 LOS A 2.5 17.2 0.72 0.74 59.1
6 R2 105 0.0 0.405 12.8 LOS B 2.4 16.7 0.72 0.79 59.1
Approach 712 0.0 0.405 7.5 LOS A 2.5 17.2 0.71 0.73 58.9
North: R513
7 L2 72 0.0 0.350 6.7 LOS A 2.1 14.6 0.74 0.70 59.0
8 T1 376 0.0 0.350 7.0 LOS A 2.1 14.6 0.74 0.74 59.1
9 R2 115 0.0 0.350 13.2 LOS B 2.0 13.7 0.74 0.83 59.3
Approach 562 0.0 0.350 8.2 LOS A 2.1 14.6 0.74 0.75 59.1
West: R104
10 L2 182 0.0 0.421 6.8 LOS A 2.8 19.5 0.76 0.75 59.3
11 T1 312 0.0 0.421 7.1 LOS A 2.8 19.5 0.77 0.79 59.0
12 R2 203 0.0 0.421 13.3 LOS B 2.7 18.8 0.77 0.88 58.7
Approach 697 0.0 0.421 8.8 LOS A 2.8 19.5 0.77 0.81 59.0
All Vehicles 3014 0.0 0.584 8.7 LOS A 4.7 33.1 0.76 0.82 58.9

CONCLUSION
This intersection already proofs a problem in the base year analysis on the southern leg. This is worsened by the addition of the development trips to the
intersection. It is proposed to upgrade the intersection to a roundabout which yields a good LOS in the future year scenario with the added development trips.
It is the responsibility of the developer.

7.3.2 Intersection 2: R104/ R512
Table 13: Capacity Analysis Results for Intersection 2: R104/ R512

2018 PM Peak Hour Background Traffic 2018 Sat Peak Hour Background Traffic

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Filling Station Access
1 L2 14 0.0 0.014 5.5 LOS A 0.0 0.3 0.38 0.57 54.7
2 T1 22 0.0 0.204 20.2 LOS C 0.7 5.2 0.77 1.01 41.2
3 R2 31 0.0 0.204 19.9 LOS C 0.7 5.2 0.77 1.01 45.5
Approach 66 0.0 0.204 17.0 LOS C 0.7 5.2 0.69 0.92 46.0
East: R104
4 L2 38 0.0 0.029 5.7 LOS A 0.1 0.7 0.10 0.52 36.3
5 T1 338 0.0 0.370 0.7 LOS A 2.6 18.5 0.31 0.24 58.2
6 R2 251 0.0 0.370 6.2 LOS A 2.6 18.5 0.31 0.24 56.9
Approach 626 0.0 0.370 3.2 LOS A 2.6 18.5 0.30 0.26 56.5
North: R512
7 L2 269 0.0 0.223 6.1 LOS A 0.9 6.6 0.24 0.54 55.9
8 T1 22 0.0 0.121 20.2 LOS C 0.4 3.0 0.74 1.00 22.4
9 R2 12 0.0 0.121 20.0 LOS C 0.4 3.0 0.74 1.00 50.0
Approach 303 0.0 0.223 7.7 LOS A 0.9 6.6 0.29 0.59 53.0
West: R104
10 L2 25 0.0 0.025 6.7 LOS A 0.1 0.6 0.34 0.57 55.6
11 T1 109 0.0 0.067 1.6 LOS A 0.5 3.3 0.42 0.06 58.8
12 R2 11 0.0 0.067 7.1 LOS A 0.5 3.3 0.42 0.06 37.5
Approach 145 0.0 0.067 2.9 LOS A 0.5 3.3 0.40 0.15 57.0
All Vehicles 1141 0.0 0.370 5.1 NA 2.6 18.5 0.33 0.37 55.3

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Filling Station Access
1 L2 14 0.0 0.014 5.5 LOS A 0.0 0.3 0.38 0.57 54.7
2 T1 22 0.0 0.204 20.2 LOS C 0.7 5.2 0.77 1.01 41.2
3 R2 31 0.0 0.204 19.9 LOS C 0.7 5.2 0.77 1.01 45.5
Approach 66 0.0 0.204 17.0 LOS C 0.7 5.2 0.69 0.92 46.0
East: R104
4 L2 38 0.0 0.029 5.7 LOS A 0.1 0.7 0.10 0.52 36.3
5 T1 338 0.0 0.370 0.7 LOS A 2.6 18.5 0.31 0.24 58.2
6 R2 251 0.0 0.370 6.2 LOS A 2.6 18.5 0.31 0.24 56.9
Approach 626 0.0 0.370 3.2 LOS A 2.6 18.5 0.30 0.26 56.5
North: R512
7 L2 269 0.0 0.223 6.1 LOS A 0.9 6.6 0.24 0.54 55.9
8 T1 22 0.0 0.121 20.2 LOS C 0.4 3.0 0.74 1.00 22.4
9 R2 12 0.0 0.121 20.0 LOS C 0.4 3.0 0.74 1.00 50.0
Approach 303 0.0 0.223 7.7 LOS A 0.9 6.6 0.29 0.59 53.0
West: R104
10 L2 25 0.0 0.025 6.7 LOS A 0.1 0.6 0.34 0.57 55.6
11 T1 109 0.0 0.067 1.6 LOS A 0.5 3.3 0.42 0.06 58.8
12 R2 11 0.0 0.067 7.1 LOS A 0.5 3.3 0.42 0.06 37.5
Approach 145 0.0 0.067 2.9 LOS A 0.5 3.3 0.40 0.15 57.0
All Vehicles 1141 0.0 0.370 5.1 NA 2.6 18.5 0.33 0.37 55.3
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2018 PM Peak Hour Traffic plus Development Trips 2018 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Filling Station Access
1 L2 17 0.0 0.016 5.1 LOS A 0.1 0.4 0.33 0.54 54.8
2 T1 38 0.0 0.746 76.1 LOS F 3.5 24.2 0.97 1.19 22.1
3 R2 43 0.0 0.746 75.8 LOS F 3.5 24.2 0.97 1.19 27.4
Approach 98 0.0 0.746 63.7 LOS F 3.5 24.2 0.86 1.08 28.1
East: R104
4 L2 75 0.0 0.059 5.8 LOS A 0.2 1.5 0.13 0.52 36.3
5 T1 261 0.0 0.607 3.6 LOS A 8.3 58.3 0.68 0.56 56.6
6 R2 524 0.0 0.607 9.2 LOS A 8.3 58.3 0.68 0.56 55.1
Approach 860 0.0 0.607 7.2 LOS A 8.3 58.3 0.63 0.56 54.1
North: R512
7 L2 492 0.0 0.471 7.8 LOS A 3.1 21.8 0.47 0.70 55.3
8 T1 39 0.0 0.617 60.2 LOS F 2.6 17.9 0.95 1.12 16.8
9 R2 34 0.0 0.617 60.0 LOS F 2.6 17.9 0.95 1.12 37.7
Approach 564 0.0 0.617 14.5 LOS B 3.1 21.8 0.53 0.76 50.2
West: R104
10 L2 29 0.0 0.041 8.5 LOS A 0.1 1.0 0.50 0.69 54.9
11 T1 253 0.0 0.139 1.3 LOS A 1.0 7.1 0.38 0.03 59.0
12 R2 11 0.0 0.139 6.8 LOS A 1.0 7.1 0.38 0.03 37.6
Approach 293 0.0 0.139 2.2 LOS A 1.0 7.1 0.40 0.09 58.0
All Vehicles 1815 0.0 0.746 11.7 NA 8.3 58.3 0.58 0.57 52.1

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Filling Station Access
1 L2 14 0.0 0.016 6.0 LOS A 0.1 0.4 0.43 0.60 54.3
2 T1 22 0.0 0.421 40.0 LOS E 1.6 11.2 0.91 1.06 31.6
3 R2 38 0.0 0.421 39.6 LOS E 1.6 11.2 0.91 1.06 36.9
Approach 74 0.0 0.421 33.5 LOS D 1.6 11.2 0.82 0.98 38.0
East: R104
4 L2 47 0.0 0.037 5.7 LOS A 0.1 0.9 0.10 0.52 36.3
5 T1 424 0.0 0.488 1.9 LOS A 5.2 36.2 0.52 0.29 57.8
6 R2 315 0.0 0.488 7.5 LOS A 5.2 36.2 0.52 0.29 56.5
Approach 786 0.0 0.488 4.4 LOS A 5.2 36.2 0.50 0.30 56.1
North: R512
7 L2 417 0.0 0.378 6.8 LOS A 1.8 12.7 0.38 0.61 55.5
8 T1 22 0.0 0.211 32.3 LOS D 0.7 5.0 0.87 1.01 20.3
9 R2 12 0.0 0.211 32.2 LOS D 0.7 5.0 0.87 1.01 45.5
Approach 451 0.0 0.378 8.7 LOS A 1.8 12.7 0.42 0.64 53.2
West: R104
10 L2 25 0.0 0.026 7.0 LOS A 0.1 0.6 0.38 0.59 55.5
11 T1 200 0.0 0.114 2.3 LOS A 0.9 6.5 0.49 0.04 58.7
12 R2 11 0.0 0.114 7.8 LOS A 0.9 6.5 0.49 0.04 37.4
Approach 236 0.0 0.114 3.0 LOS A 0.9 6.5 0.48 0.09 57.6
All Vehicles 1546 0.0 0.488 6.8 NA 5.2 36.2 0.49 0.40 54.8

2023 PM Peak Hour Background Traffic 2023 Sat Peak Hour Background Traffic

Level of Service Summary
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Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Filling Station Access
1 L2 19 0.0 0.017 4.8 LOS A 0.1 0.4 0.29 0.53 54.9
2 T1 42 0.0 0.409 29.9 LOS D 1.7 11.9 0.86 1.07 35.9
3 R2 40 0.0 0.409 29.5 LOS D 1.7 11.9 0.86 1.07 40.9
Approach 101 0.0 0.409 25.0 LOS D 1.7 11.9 0.76 0.97 41.3
East: R104
4 L2 59 0.0 0.046 5.8 LOS A 0.2 1.2 0.13 0.52 36.3
5 T1 207 0.0 0.455 1.4 LOS A 3.5 24.4 0.45 0.42 57.3
6 R2 416 0.0 0.455 7.0 LOS A 3.5 24.4 0.45 0.42 56.0
Approach 682 0.0 0.455 5.2 LOS A 3.5 24.4 0.43 0.43 54.8
North: R512
7 L2 389 0.0 0.347 6.6 LOS A 1.6 11.4 0.35 0.59 55.6
8 T1 43 0.0 0.384 30.1 LOS D 1.6 11.0 0.85 1.06 20.7
9 R2 37 0.0 0.384 30.0 LOS D 1.6 11.0 0.85 1.06 46.3
Approach 469 0.0 0.384 10.6 LOS B 1.6 11.4 0.44 0.67 51.1
West: R104
10 L2 33 0.0 0.039 7.7 LOS A 0.1 0.9 0.45 0.65 55.3
11 T1 183 0.0 0.104 0.9 LOS A 0.7 4.8 0.33 0.04 59.1
12 R2 12 0.0 0.104 6.4 LOS A 0.7 4.8 0.33 0.04 37.7
Approach 227 0.0 0.104 2.2 LOS A 0.7 4.8 0.34 0.12 57.7
All Vehicles 1480 0.0 0.455 7.8 NA 3.5 24.4 0.44 0.50 53.4

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Filling Station Access
1 L2 15 0.0 0.016 5.6 LOS A 0.1 0.4 0.40 0.58 54.5
2 T1 24 0.0 0.269 24.8 LOS C 1.0 7.1 0.82 1.03 38.5
3 R2 34 0.0 0.269 24.5 LOS C 1.0 7.1 0.82 1.03 43.1
Approach 73 0.0 0.269 20.8 LOS C 1.0 7.1 0.74 0.94 43.9
East: R104
4 L2 42 0.0 0.033 5.7 LOS A 0.1 0.8 0.10 0.52 36.3
5 T1 373 0.0 0.411 0.8 LOS A 3.1 22.0 0.35 0.25 58.1
6 R2 277 0.0 0.411 6.4 LOS A 3.1 22.0 0.35 0.25 56.9
Approach 692 0.0 0.411 3.3 LOS A 3.1 22.0 0.33 0.26 56.5
North: R512
7 L2 298 0.0 0.250 6.2 LOS A 1.1 7.6 0.26 0.55 55.8
8 T1 24 0.0 0.157 23.1 LOS C 0.5 3.8 0.79 1.00 21.8
9 R2 13 0.0 0.157 23.0 LOS C 0.5 3.8 0.79 1.00 48.8
Approach 335 0.0 0.250 8.0 LOS A 1.1 7.6 0.31 0.60 52.8
West: R104
10 L2 27 0.0 0.028 6.8 LOS A 0.1 0.7 0.35 0.58 55.6
11 T1 121 0.0 0.074 1.8 LOS A 0.5 3.8 0.44 0.06 58.8
12 R2 12 0.0 0.074 7.3 LOS A 0.5 3.8 0.44 0.06 37.4
Approach 160 0.0 0.074 3.1 LOS A 0.5 3.8 0.43 0.15 56.9
All Vehicles 1259 0.0 0.411 5.6 NA 3.1 22.0 0.36 0.38 55.1

2023 PM Peak Hour Traffic plus Development Trips 2023 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Filling Station Access
1 L2 19 0.0 0.019 5.2 LOS A 0.1 0.5 0.34 0.55 54.8
2 T1 42 0.0 1.023 184.1 LOS F 8.5 59.3 1.00 1.58 11.6
3 R2 46 0.0 1.023 183.8 LOS F 8.5 59.3 1.00 1.58 15.5
Approach 107 0.0 1.023 152.4 LOS F 8.5 59.3 0.88 1.40 16.2
East: R104
4 L2 80 0.0 0.063 5.8 LOS A 0.2 1.6 0.14 0.52 36.3
5 T1 280 0.0 0.662 4.6 LOS A 10.7 74.9 0.78 0.62 56.1
6 R2 564 0.0 0.662 10.2 LOS B 10.7 74.9 0.78 0.62 54.6
Approach 924 0.0 0.662 8.1 LOS A 10.7 74.9 0.72 0.61 53.6
North: R512
7 L2 528 0.0 0.515 8.3 LOS A 3.8 26.8 0.51 0.75 55.1
8 T1 43 0.0 0.850 109.1 LOS F 4.4 31.0 0.98 1.28 12.8
9 R2 37 0.0 0.850 109.0 LOS F 4.4 31.0 0.98 1.28 28.9
Approach 608 0.0 0.850 21.5 LOS C 4.4 31.0 0.57 0.82 47.4
West: R104
10 L2 33 0.0 0.048 8.9 LOS A 0.2 1.1 0.52 0.72 54.8
11 T1 269 0.0 0.149 1.4 LOS A 1.1 7.8 0.40 0.03 59.0
12 R2 12 0.0 0.149 6.9 LOS A 1.1 7.8 0.40 0.03 37.6
Approach 314 0.0 0.149 2.4 LOS A 1.1 7.8 0.42 0.10 57.9
All Vehicles 1954 0.0 1.023 19.3 NA 10.7 74.9 0.64 0.64 48.9

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Filling Station Access
1 L2 15 0.0 0.018 6.2 LOS A 0.1 0.4 0.45 0.61 54.1
2 T1 24 0.0 0.566 55.5 LOS F 2.2 15.7 0.94 1.10 26.7
3 R2 41 0.0 0.566 55.2 LOS F 2.2 15.7 0.94 1.10 32.1
Approach 80 0.0 0.566 46.2 LOS E 2.2 15.7 0.85 1.01 33.3
East: R104
4 L2 52 0.0 0.040 5.7 LOS A 0.1 1.0 0.10 0.52 36.3
5 T1 460 0.0 0.533 2.5 LOS A 6.7 47.1 0.58 0.31 57.6
6 R2 341 0.0 0.533 8.0 LOS A 6.7 47.1 0.58 0.31 56.3
Approach 853 0.0 0.533 4.9 LOS A 6.7 47.1 0.55 0.32 56.0
North: R512
7 L2 445 0.0 0.408 7.0 LOS A 2.1 15.0 0.41 0.63 55.5
8 T1 24 0.0 0.283 40.4 LOS E 1.0 6.8 0.90 1.03 19.1
9 R2 13 0.0 0.283 40.3 LOS E 1.0 6.8 0.90 1.03 42.9
Approach 482 0.0 0.408 9.5 LOS A 2.1 15.0 0.44 0.66 52.8
West: R104
10 L2 27 0.0 0.030 7.2 LOS A 0.1 0.7 0.40 0.60 55.5
11 T1 212 0.0 0.122 2.6 LOS A 1.0 7.3 0.52 0.04 58.6
12 R2 12 0.0 0.122 8.1 LOS A 1.0 7.3 0.52 0.04 37.3
Approach 251 0.0 0.122 3.3 LOS A 1.0 7.3 0.50 0.10 57.5
All Vehicles 1665 0.0 0.566 8.0 NA 6.7 47.1 0.53 0.42 54.3

CONCLUSION
The intersection functions at a good LOS. The addition of the development trips puts a strain on the through – and right turn movement on the northern and
southern approach. The reason for this is due to the fact that the free-flow traffic on the R104 increase. It is anticipated that the construction of the PWV3 link
will improve this. No road upgrades are required.
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7.3.3 Intersection 3: R512/ Simon Bekker St
Table 14: Capacity Analysis Results for Intersection 3: R512/ Simon Bekker St

2018 PM Peak Hour Background Traffic 2018 Sat Peak Hour Background Traffic

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
2 T1 507 0.0 0.187 1.1 LOS A 1.4 9.7 0.22 0.08 59.6
3 R2 72 0.0 0.187 8.2 LOS A 1.4 9.7 0.55 0.20 58.2
Approach 579 0.0 0.187 2.0 NA 1.4 9.7 0.26 0.09 59.4
East: Simon Bekker Ave
4 L2 72 0.0 0.788 39.5 LOS E 6.1 42.6 0.86 1.41 50.6
6 R2 152 0.0 0.788 39.4 LOS E 6.1 42.6 0.86 1.41 49.3
Approach 223 0.0 0.788 39.5 LOS E 6.1 42.6 0.86 1.41 49.7
North: R512
7 L2 106 0.0 0.057 5.6 LOS A 0.0 0.0 0.00 0.58 57.7
8 T1 358 0.0 0.184 0.1 LOS A 0.0 0.0 0.00 0.00 60.0
Approach 464 0.0 0.184 1.3 NA 0.0 0.0 0.00 0.13 59.5
All Vehicles 1266 0.0 0.788 8.4 NA 6.1 42.6 0.27 0.34 57.7

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
2 T1 507 0.0 0.187 1.1 LOS A 1.4 9.7 0.22 0.08 59.6
3 R2 72 0.0 0.187 8.2 LOS A 1.4 9.7 0.55 0.20 58.2
Approach 579 0.0 0.187 2.0 NA 1.4 9.7 0.26 0.09 59.4
East: Simon Bekker Ave
4 L2 72 0.0 0.788 39.5 LOS E 6.1 42.6 0.86 1.41 50.6
6 R2 152 0.0 0.788 39.4 LOS E 6.1 42.6 0.86 1.41 49.3
Approach 223 0.0 0.788 39.5 LOS E 6.1 42.6 0.86 1.41 49.7
North: R512
7 L2 106 0.0 0.057 5.6 LOS A 0.0 0.0 0.00 0.58 57.7
8 T1 358 0.0 0.184 0.1 LOS A 0.0 0.0 0.00 0.00 60.0
Approach 464 0.0 0.184 1.3 NA 0.0 0.0 0.00 0.13 59.5
All Vehicles 1266 0.0 0.788 8.4 NA 6.1 42.6 0.27 0.34 57.7

2018 PM Peak Hour Traffic plus Development Trips 2018 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
2 T1 852 0.0 0.315 3.2 LOS A 4.0 28.3 0.35 0.08 59.1
3 R2 81 0.0 0.315 13.2 LOS B 4.0 28.3 0.86 0.19 57.0
Approach 933 0.0 0.315 4.1 NA 4.0 28.3 0.39 0.09 58.9
East: Simon Bekker Ave
4 L2 31 0.0 3.771 2588.0 LOS F 118.6 829.9 1.00 3.73 4.5
6 R2 203 0.0 3.771 2588.0 LOS F 118.6 829.9 1.00 3.73 3.9
Approach 234 0.0 3.771 2588.0 LOS F 118.6 829.9 1.00 3.73 4.0
North: R512
7 L2 139 0.0 0.075 5.6 LOS A 0.0 0.0 0.00 0.58 57.7
8 T1 626 0.0 0.321 0.1 LOS A 0.0 0.0 0.00 0.00 59.9
Approach 765 0.0 0.321 1.1 NA 0.0 0.0 0.00 0.10 59.6
All Vehicles 1932 0.0 3.771 315.5 NA 118.6 829.9 0.31 0.53 24.9

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
2 T1 728 0.0 0.266 2.5 LOS A 2.9 20.3 0.31 0.07 59.3
3 R2 72 0.0 0.266 11.5 LOS B 2.9 20.3 0.75 0.18 57.4
Approach 800 0.0 0.266 3.3 NA 2.9 20.3 0.35 0.08 59.1
East: Simon Bekker Ave
4 L2 72 0.0 2.924 1795.1 LOS F 140.7 985.1 1.00 5.14 6.3
6 R2 246 0.0 2.924 1795.0 LOS F 140.7 985.1 1.00 5.14 5.5
Approach 318 0.0 2.924 1795.1 LOS F 140.7 985.1 1.00 5.14 5.7
North: R512
7 L2 162 0.0 0.087 5.6 LOS A 0.0 0.0 0.00 0.58 57.7
8 T1 544 0.0 0.279 0.1 LOS A 0.0 0.0 0.00 0.00 59.9
Approach 706 0.0 0.279 1.4 NA 0.0 0.0 0.00 0.13 59.5
All Vehicles 1824 0.0 2.924 314.8 NA 140.7 985.1 0.33 0.98 24.7
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2023 PM Peak Hour Background Traffic 2023 Sat Peak Hour Background Traffic

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
2 T1 712 0.0 0.266 1.9 LOS A 2.5 17.5 0.27 0.09 59.4
3 R2 89 0.0 0.266 10.0 LOS B 2.5 17.5 0.68 0.22 57.7
Approach 801 0.0 0.266 2.8 NA 2.5 17.5 0.31 0.10 59.2
East: Simon Bekker Ave
4 L2 34 0.0 1.215 282.3 LOS F 24.5 171.2 1.00 2.61 25.7
6 R2 125 0.0 1.215 282.3 LOS F 24.5 171.2 1.00 2.61 23.5
Approach 159 0.0 1.215 282.3 LOS F 24.5 171.2 1.00 2.61 23.9
North: R512
7 L2 108 0.0 0.058 5.6 LOS A 0.0 0.0 0.00 0.58 57.7
8 T1 487 0.0 0.250 0.1 LOS A 0.0 0.0 0.00 0.00 59.9
Approach 596 0.0 0.250 1.1 NA 0.0 0.0 0.00 0.10 59.6
All Vehicles 1556 0.0 1.215 30.7 NA 24.5 171.2 0.26 0.36 52.7

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
2 T1 560 0.0 0.209 1.3 LOS A 1.6 11.3 0.23 0.08 59.5
3 R2 79 0.0 0.209 8.7 LOS A 1.6 11.3 0.59 0.21 58.1
Approach 639 0.0 0.209 2.2 NA 1.6 11.3 0.28 0.10 59.4
East: Simon Bekker Ave
4 L2 79 0.0 1.042 123.5 LOS F 19.4 136.0 1.00 2.38 37.9
6 R2 167 0.0 1.042 123.5 LOS F 19.4 136.0 1.00 2.38 35.7
Approach 246 0.0 1.042 123.5 LOS F 19.4 136.0 1.00 2.38 36.4
North: R512
7 L2 118 0.0 0.063 5.6 LOS A 0.0 0.0 0.00 0.58 57.7
8 T1 395 0.0 0.202 0.1 LOS A 0.0 0.0 0.00 0.00 60.0
Approach 513 0.0 0.202 1.3 NA 0.0 0.0 0.00 0.13 59.5
All Vehicles 1398 0.0 1.042 23.3 NA 19.4 136.0 0.30 0.51 54.2

2023 PM Peak Hour Traffic plus Development Trips 2023 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
2 T1 919 0.0 0.357 4.0 LOS A 5.2 36.2 0.37 0.08 58.9
3 R2 89 0.0 0.357 16.1 LOS C 5.2 36.2 1.00 0.23 56.2
Approach 1008 0.0 0.357 5.1 NA 5.2 36.2 0.43 0.10 58.7
East: Simon Bekker Ave
4 L2 34 0.0 5.889 4525.2 LOS F 145.2 1016.1 1.00 3.16 2.7
6 R2 215 0.0 5.889 4525.2 LOS F 145.2 1016.1 1.00 3.16 2.3
Approach 248 0.0 5.889 4525.2 LOS F 145.2 1016.1 1.00 3.16 2.4
North: R512
7 L2 206 0.0 0.111 5.6 LOS A 0.0 0.0 0.00 0.58 57.7
8 T1 672 0.0 0.344 0.1 LOS A 0.0 0.0 0.00 0.00 59.9
Approach 878 0.0 0.344 1.4 NA 0.0 0.0 0.00 0.14 59.5
All Vehicles 2135 0.0 5.889 529.6 NA 145.2 1016.1 0.32 0.47 17.8

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
2 T1 781 0.0 0.292 2.9 LOS A 3.4 24.1 0.32 0.08 59.2
3 R2 79 0.0 0.292 12.6 LOS B 3.4 24.1 0.82 0.20 57.1
Approach 860 0.0 0.292 3.8 NA 3.4 24.1 0.37 0.09 59.0
East: Simon Bekker Ave
4 L2 79 0.0 3.925 2705.4 LOS F 171.2 1198.2 1.00 4.85 4.3
6 R2 262 0.0 3.925 2705.4 LOS F 171.2 1198.2 1.00 4.85 3.8
Approach 341 0.0 3.925 2705.4 LOS F 171.2 1198.2 1.00 4.85 3.9
North: R512
7 L2 173 0.0 0.093 5.6 LOS A 0.0 0.0 0.00 0.58 57.7
8 T1 582 0.0 0.299 0.1 LOS A 0.0 0.0 0.00 0.00 59.9
Approach 755 0.0 0.299 1.4 NA 0.0 0.0 0.00 0.13 59.5
All Vehicles 1956 0.0 3.925 474.0 NA 171.2 1198.2 0.34 0.94 19.1

CONCLUSION
The intersection functions at a good LOS, except for the side road traffic that struggles to find a safe gap in the trraffic stream on the R512. The delay
increases on the eastern approach due to the additional traffic on the R512. It is anticipated that the construction of the PWV3 link will improve this. No road
upgrades are required.
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7.3.4 Intersection 4: R512/ R560
Table 15: Capacity Analysis Results for Intersection 4: R512/ R560

2018 PM Peak Hour Background Traffic 2018 Sat Peak Hour Background Traffic

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
3 R2 571 0.0 0.307 7.5 LOS A 0.0 0.0 0.00 1.00 56.9
Approach 571 0.0 0.307 7.5 LOS A 0.0 0.0 0.00 1.00 56.9
East: R512
4 L2 444 0.0 0.239 5.7 LOS A 0.0 0.0 0.00 0.58 57.6
Approach 444 0.0 0.239 5.7 NA 0.0 0.0 0.00 0.58 57.6
All Vehicles 1015 0.0 0.307 6.7 NA 0.0 0.0 0.00 0.81 57.2

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
3 R2 571 0.0 0.307 7.5 LOS A 0.0 0.0 0.00 1.00 56.9
Approach 571 0.0 0.307 7.5 LOS A 0.0 0.0 0.00 1.00 56.9
East: R512
4 L2 444 0.0 0.239 5.7 LOS A 0.0 0.0 0.00 0.58 57.6
Approach 444 0.0 0.239 5.7 NA 0.0 0.0 0.00 0.58 57.6
All Vehicles 1015 0.0 0.307 6.7 NA 0.0 0.0 0.00 0.81 57.2

2018 PM Peak Hour Traffic plus Development Trips 2018 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
3 R2 901 0.0 0.485 7.6 LOS A 0.0 0.0 0.00 1.00 56.9
Approach 901 0.0 0.485 7.6 LOS A 0.0 0.0 0.00 1.00 56.9
East: R512
4 L2 694 0.0 0.374 5.8 LOS A 0.0 0.0 0.00 0.58 57.6
Approach 694 0.0 0.374 5.8 NA 0.0 0.0 0.00 0.58 57.6
All Vehicles 1595 0.0 0.485 6.8 NA 0.0 0.0 0.00 0.82 57.2

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
3 R2 792 0.0 0.426 7.5 LOS A 0.0 0.0 0.00 1.00 56.9
Approach 792 0.0 0.426 7.5 LOS A 0.0 0.0 0.00 1.00 56.9
East: R512
4 L2 631 0.0 0.340 5.7 LOS A 0.0 0.0 0.00 0.58 57.6
Approach 631 0.0 0.340 5.7 NA 0.0 0.0 0.00 0.58 57.6
All Vehicles 1422 0.0 0.426 6.7 NA 0.0 0.0 0.00 0.81 57.2

2023 PM Peak Hour Background Traffic 2023 Sat Peak Hour Background Traffic

Level of Service Summary
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Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
3 R2 766 0.0 0.413 7.5 LOS A 0.0 0.0 0.00 1.00 56.9
Approach 766 0.0 0.413 7.5 LOS A 0.0 0.0 0.00 1.00 56.9
East: R512
4 L2 561 0.0 0.302 5.7 LOS A 0.0 0.0 0.00 0.58 57.6
Approach 561 0.0 0.302 5.7 NA 0.0 0.0 0.00 0.58 57.6
All Vehicles 1327 0.0 0.413 6.8 NA 0.0 0.0 0.00 0.82 57.2

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
3 R2 629 0.0 0.339 7.5 LOS A 0.0 0.0 0.00 1.00 56.9
Approach 629 0.0 0.339 7.5 LOS A 0.0 0.0 0.00 1.00 56.9
East: R512
4 L2 491 0.0 0.264 5.7 LOS A 0.0 0.0 0.00 0.58 57.6
Approach 491 0.0 0.264 5.7 NA 0.0 0.0 0.00 0.58 57.6
All Vehicles 1120 0.0 0.339 6.7 NA 0.0 0.0 0.00 0.81 57.2

2023 PM Peak Hour Traffic plus Development Trips 2023 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
3 R2 1002 0.0 0.540 7.6 LOS A 0.0 0.0 0.00 1.00 56.9
Approach 1002 0.0 0.540 7.6 LOS A 0.0 0.0 0.00 1.00 56.9
East: R512
4 L2 746 0.0 0.402 5.8 LOS A 0.0 0.0 0.00 0.58 57.6
Approach 746 0.0 0.402 5.8 NA 0.0 0.0 0.00 0.58 57.6
All Vehicles 1748 0.0 0.540 6.8 NA 0.0 0.0 0.00 0.82 57.2

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
3 R2 851 0.0 0.458 7.5 LOS A 0.0 0.0 0.00 1.00 56.9
Approach 851 0.0 0.458 7.5 LOS A 0.0 0.0 0.00 1.00 56.9
East: R512
4 L2 677 0.0 0.364 5.8 LOS A 0.0 0.0 0.00 0.58 57.6
Approach 677 0.0 0.364 5.8 NA 0.0 0.0 0.00 0.58 57.6
All Vehicles 1527 0.0 0.458 6.8 NA 0.0 0.0 0.00 0.81 57.2

CONCLUSION
The intersection functions at an excellent LOS given that there is no opposing traffic movements currently at the intersection. The construction of the
interchange for the new PWV3 link are also expected to function at a very good LOS.
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7.3.5 Intersection 5: Scott St/ Harrington St
Table 16: Capacity Analysis Results for Intersection 5: Scott St/ Harrington St

2018 PM Peak Hour Background Traffic 2018 Sat Peak Hour Background Traffic

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Harrington St
1 L2 19 0.0 0.268 27.2 LOS D 1.1 7.4 0.99 1.31 51.5
2 T1 5 0.0 0.268 27.3 LOS D 1.1 7.4 0.99 1.31 26.4
3 R2 38 0.0 0.268 27.0 LOS D 1.1 7.4 0.99 1.31 29.4
Approach 62 0.0 0.268 27.1 LOS D 1.1 7.4 0.99 1.31 42.8
East: Scott St
4 L2 22 0.0 0.051 10.4 LOS B 0.2 1.1 0.84 1.24 43.0
5 T1 380 0.0 0.810 37.6 LOS E 7.5 52.6 1.00 2.03 48.9
6 R2 1 0.0 0.810 37.7 LOS E 7.5 52.6 1.00 2.03 22.2
Approach 403 0.0 0.810 36.1 LOS E 7.5 52.6 0.99 1.98 48.8
North: Harrington St
7 L2 3 0.0 0.161 99.4 LOS F 0.6 4.2 1.00 1.27 11.0
8 T1 3 0.0 0.161 99.5 LOS F 0.6 4.2 1.00 1.27 10.5
9 R2 1 0.0 0.161 99.2 LOS F 0.6 4.2 1.00 1.27 36.9
Approach 7 0.0 0.161 99.4 LOS F 0.6 4.2 1.00 1.27 17.6
West: Scott St
10 L2 1 0.0 0.002 10.1 LOS B 0.0 0.1 0.84 1.23 56.4
11 T1 303 0.0 0.675 24.8 LOS C 4.4 30.9 0.99 1.67 52.2
12 R2 14 0.0 0.675 24.9 LOS C 4.4 30.9 0.99 1.67 52.1
Approach 318 0.0 0.675 24.8 LOS C 4.4 30.9 0.99 1.66 52.2
All Vehicles 791 0.0 0.810 31.5 LOS D 7.5 52.6 0.99 1.79 49.7

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Harrington St
1 L2 19 0.0 0.265 26.8 LOS D 1.0 7.2 0.99 1.31 51.6
2 T1 5 0.0 0.265 26.9 LOS D 1.0 7.2 0.99 1.31 26.6
3 R2 38 0.0 0.265 26.6 LOS D 1.0 7.2 0.99 1.31 29.6
Approach 62 0.0 0.265 26.7 LOS D 1.0 7.2 0.99 1.31 43.0
East: Scott St
4 L2 33 0.0 0.075 10.6 LOS B 0.2 1.7 0.85 1.25 42.7
5 T1 380 0.0 0.808 37.3 LOS E 7.4 52.1 1.00 2.02 49.0
6 R2 1 0.0 0.808 37.4 LOS E 7.4 52.1 1.00 2.02 22.4
Approach 414 0.0 0.808 35.2 LOS E 7.4 52.1 0.99 1.96 48.8
North: Harrington St
7 L2 3 0.0 0.150 91.9 LOS F 0.6 3.9 1.00 1.26 11.7
8 T1 3 0.0 0.150 92.0 LOS F 0.6 3.9 1.00 1.26 11.2
9 R2 1 0.0 0.150 91.6 LOS F 0.6 3.9 1.00 1.26 38.0
Approach 7 0.0 0.150 91.9 LOS F 0.6 3.9 1.00 1.26 18.6
West: Scott St
10 L2 1 0.0 0.002 10.0 LOS B 0.0 0.1 0.84 1.23 56.5
11 T1 303 0.0 0.672 24.5 LOS C 4.4 30.6 0.99 1.66 52.3
12 R2 14 0.0 0.672 24.6 LOS C 4.4 30.6 0.99 1.66 52.2
Approach 318 0.0 0.672 24.5 LOS C 4.4 30.6 0.98 1.66 52.3
All Vehicles 801 0.0 0.808 30.8 LOS D 7.4 52.1 0.99 1.78 49.8

2018 PM Peak Hour Traffic plus Development Trips 2018 Sat Peak Hour Traffic plus Development Trips
Level of Service Summary



NW GATEWAY X2 TIS_Jan 2019_V2
50

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Harrington St
1 L2 62 0.0 1.789 893.3 LOS F 31.7 221.9 1.00 1.67 9.3
2 T1 5 0.0 1.789 893.4 LOS F 31.7 221.9 1.00 1.67 1.4
3 R2 40 0.0 1.789 893.1 LOS F 31.7 221.9 1.00 1.67 1.7
Approach 107 0.0 1.789 893.3 LOS F 31.7 221.9 1.00 1.67 6.3
East: Scott St
4 L2 203 0.0 0.426 15.2 LOS C 1.9 13.1 0.91 1.39 38.1
5 T1 335 0.0 0.725 26.5 LOS D 5.3 37.2 0.99 1.77 51.7
6 R2 39 0.0 0.725 26.6 LOS D 5.3 37.2 0.99 1.77 27.3
Approach 577 0.0 0.725 22.5 LOS C 5.3 37.2 0.96 1.64 49.6
North: Harrington St
7 L2 1 0.0 0.045 23.7 LOS C 0.2 1.1 0.98 1.24 29.2
8 T1 1 0.0 0.045 23.9 LOS C 0.2 1.1 0.98 1.24 28.4
9 R2 7 0.0 0.045 23.5 LOS C 0.2 1.1 0.98 1.24 52.2
Approach 9 0.0 0.045 23.6 LOS C 0.2 1.1 0.98 1.24 50.7
West: Scott St
10 L2 3 0.0 0.006 9.5 LOS A 0.0 0.1 0.80 1.21 56.5
11 T1 417 0.0 0.847 39.1 LOS E 9.0 63.3 1.00 2.22 48.5
12 R2 44 0.0 0.847 39.2 LOS E 9.0 63.3 1.00 2.22 48.5
Approach 464 0.0 0.847 38.9 LOS E 9.0 63.3 1.00 2.21 48.6
All Vehicles 1158 0.0 1.789 109.8 LOS F 31.7 221.9 0.98 1.87 32.5

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Harrington St
1 L2 48 0.0 0.813 128.5 LOS F 6.2 43.5 1.00 1.79 33.6
2 T1 5 0.0 0.813 128.6 LOS F 6.2 43.5 1.00 1.79 8.4
3 R2 38 0.0 0.813 128.3 LOS F 6.2 43.5 1.00 1.79 10.1
Approach 92 0.0 0.813 128.4 LOS F 6.2 43.5 1.00 1.79 26.0
East: Scott St
4 L2 85 0.0 0.179 11.3 LOS B 0.6 4.3 0.85 1.28 42.0
5 T1 462 0.0 0.898 51.5 LOS F 11.7 81.9 1.00 2.53 45.7
6 R2 1 0.0 0.898 51.6 LOS F 11.7 81.9 1.00 2.53 18.0
Approach 548 0.0 0.898 45.3 LOS E 11.7 81.9 0.98 2.33 45.6
North: Harrington St
7 L2 3 0.0 0.073 28.5 LOS D 0.3 1.8 1.00 1.24 26.5
8 T1 3 0.0 0.073 28.6 LOS D 0.3 1.8 1.00 1.24 25.7
9 R2 6 0.0 0.073 28.3 LOS D 0.3 1.8 1.00 1.24 50.9
Approach 13 0.0 0.073 28.4 LOS D 0.3 1.8 1.00 1.24 45.7
West: Scott St
10 L2 1 0.0 0.002 9.6 LOS A 0.0 0.0 0.81 1.22 56.5
11 T1 415 0.0 0.825 36.7 LOS E 8.1 56.8 1.00 2.10 49.1
12 R2 19 0.0 0.825 36.8 LOS E 8.1 56.8 1.00 2.10 49.1
Approach 435 0.0 0.825 36.6 LOS E 8.1 56.8 1.00 2.10 49.1
All Vehicles 1087 0.0 0.898 48.6 LOS E 11.7 81.9 0.99 2.18 45.1

2023 PM Peak Hour Background Traffic 2023 Sat Peak Hour Background Traffic

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Harrington St
1 L2 36 0.0 0.458 40.7 LOS E 2.2 15.1 1.00 1.41 48.1
2 T1 6 0.0 0.458 40.8 LOS E 2.2 15.1 1.00 1.41 20.6
3 R2 44 0.0 0.458 40.5 LOS E 2.2 15.1 1.00 1.41 23.5
Approach 86 0.0 0.458 40.6 LOS E 2.2 15.1 1.00 1.41 40.3
East: Scott St
4 L2 60 0.0 0.141 11.4 LOS B 0.5 3.3 0.87 1.26 41.9
5 T1 277 0.0 0.597 20.8 LOS C 3.4 23.6 0.96 1.55 53.3
6 R2 2 0.0 0.597 20.9 LOS C 3.4 23.6 0.96 1.55 31.0
Approach 339 0.0 0.597 19.1 LOS C 3.4 23.6 0.95 1.50 52.8
North: Harrington St
7 L2 1 0.0 0.026 36.9 LOS E 0.1 0.6 1.00 1.23 22.7
8 T1 1 0.0 0.026 37.0 LOS E 0.1 0.6 1.00 1.23 21.9
9 R2 1 0.0 0.026 36.6 LOS E 0.1 0.6 1.00 1.23 48.7
Approach 3 0.0 0.026 36.8 LOS E 0.1 0.6 1.00 1.23 38.9
West: Scott St
10 L2 2 0.0 0.005 9.8 LOS A 0.0 0.1 0.82 1.23 56.5
11 T1 331 0.0 0.726 27.1 LOS D 5.3 37.4 0.99 1.77 51.5
12 R2 35 0.0 0.726 27.2 LOS D 5.3 37.4 0.99 1.77 51.5
Approach 367 0.0 0.726 27.0 LOS D 5.3 37.4 0.99 1.77 51.6
All Vehicles 796 0.0 0.726 25.2 LOS D 5.3 37.4 0.97 1.61 51.1

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Harrington St
1 L2 21 0.0 0.445 47.0 LOS E 2.1 14.5 1.00 1.40 46.7
2 T1 6 0.0 0.445 47.1 LOS E 2.1 14.5 1.00 1.40 18.6
3 R2 42 0.0 0.445 46.8 LOS E 2.1 14.5 1.00 1.40 21.4
Approach 69 0.0 0.445 46.9 LOS E 2.1 14.5 1.00 1.40 35.4
East: Scott St
4 L2 36 0.0 0.083 10.8 LOS B 0.3 1.9 0.85 1.25 42.6
5 T1 420 0.0 0.903 56.4 LOS F 11.7 82.2 1.00 2.52 44.7
6 R2 1 0.0 0.903 56.5 LOS F 11.7 82.2 1.00 2.52 16.9
Approach 457 0.0 0.903 52.9 LOS F 11.7 82.2 0.99 2.42 44.6
North: Harrington St
7 L2 1 0.0 0.069 91.1 LOS F 0.2 1.7 1.00 1.24 11.8
8 T1 1 0.0 0.069 91.2 LOS F 0.2 1.7 1.00 1.24 11.3
9 R2 1 0.0 0.069 90.8 LOS F 0.2 1.7 1.00 1.24 38.2
Approach 3 0.0 0.069 91.0 LOS F 0.2 1.7 1.00 1.24 25.6
West: Scott St
10 L2 1 0.0 0.002 10.1 LOS B 0.0 0.1 0.84 1.23 56.4
11 T1 335 0.0 0.750 30.9 LOS D 5.9 41.0 1.00 1.83 50.6
12 R2 15 0.0 0.750 31.0 LOS D 5.9 41.0 1.00 1.83 50.5
Approach 351 0.0 0.750 30.9 LOS D 5.9 41.0 1.00 1.83 50.6
All Vehicles 880 0.0 0.903 43.8 LOS E 11.7 82.2 0.99 2.10 46.5
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2023 PM Peak Hour Traffic plus Development Trips 2023 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary

Movement Summary
Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Harrington St
1 L2 66 0.0 1.947 1028.0 LOS F 36.2 253.6 1.00 1.71 8.2
2 T1 6 0.0 1.947 1028.1 LOS F 36.2 253.6 1.00 1.71 1.2
3 R2 44 0.0 1.947 1027.7 LOS F 36.2 253.6 1.00 1.71 1.5
Approach 117 0.0 1.947 1027.9 LOS F 36.2 253.6 1.00 1.71 5.5
East: Scott St
4 L2 209 0.0 0.442 15.6 LOS C 2.0 13.9 0.92 1.40 37.8
5 T1 360 0.0 0.780 31.7 LOS D 6.6 46.5 1.00 1.93 50.4
6 R2 40 0.0 0.780 31.8 LOS D 6.6 46.5 1.00 1.93 24.7
Approach 609 0.0 0.780 26.2 LOS D 6.6 46.5 0.97 1.75 48.3
North: Harrington St
7 L2 1 0.0 0.046 24.2 LOS C 0.2 1.1 0.98 1.24 29.0
8 T1 1 0.0 0.046 24.3 LOS C 0.2 1.1 0.98 1.24 28.1
9 R2 7 0.0 0.046 23.9 LOS C 0.2 1.1 0.98 1.24 52.1
Approach 9 0.0 0.046 24.0 LOS C 0.2 1.1 0.98 1.24 50.6
West: Scott St
10 L2 3 0.0 0.006 9.5 LOS A 0.0 0.1 0.80 1.21 56.5
11 T1 448 0.0 0.914 53.9 LOS F 12.9 90.3 1.00 2.67 45.2
12 R2 47 0.0 0.914 54.0 LOS F 12.9 90.3 1.00 2.67 45.1
Approach 499 0.0 0.914 53.6 LOS F 12.9 90.3 1.00 2.67 45.3
All Vehicles 1235 0.0 1.947 132.0 LOS F 36.2 253.6 0.99 2.11 29.8

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Harrington St
1 L2 51 0.0 0.888 156.2 LOS F 7.7 54.0 1.00 1.93 30.7
2 T1 6 0.0 0.888 156.3 LOS F 7.7 54.0 1.00 1.93 7.1
3 R2 42 0.0 0.888 155.9 LOS F 7.7 54.0 1.00 1.93 8.6
Approach 99 0.0 0.888 156.1 LOS F 7.7 54.0 1.00 1.93 22.8
East: Scott St
4 L2 88 0.0 0.186 11.4 LOS B 0.6 4.5 0.85 1.28 41.9
5 T1 502 0.0 0.982 80.5 LOS F 18.7 131.1 1.00 3.34 40.3
6 R2 1 0.0 0.982 80.6 LOS F 18.7 131.1 1.00 3.34 12.9
Approach 592 0.0 0.982 70.2 LOS F 18.7 131.1 0.98 3.03 40.3
North: Harrington St
7 L2 3 0.0 0.077 29.8 LOS D 0.3 1.9 1.00 1.25 25.8
8 T1 3 0.0 0.077 29.9 LOS D 0.3 1.9 1.00 1.25 25.0
9 R2 6 0.0 0.077 29.6 LOS D 0.3 1.9 1.00 1.25 50.6
Approach 13 0.0 0.077 29.7 LOS D 0.3 1.9 1.00 1.25 45.2
West: Scott St
10 L2 1 0.0 0.002 9.6 LOS A 0.0 0.0 0.81 1.22 56.5
11 T1 446 0.0 0.894 50.0 LOS E 11.4 80.1 1.00 2.50 46.0
12 R2 20 0.0 0.894 50.1 LOS F 11.4 80.1 1.00 2.50 46.0
Approach 467 0.0 0.894 49.9 LOS E 11.4 80.1 1.00 2.50 46.1
All Vehicles 1171 0.0 0.982 68.9 LOS F 18.7 131.1 0.99 2.71 40.9

PROPOSED ROAD UPGRADE

2023 PM Peak Hour Traffic plus Development Trips 2023 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary
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Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Harrington St
1 L2 66 0.0 0.143 8.0 LOS A 0.8 5.9 0.61 0.71 56.2
2 T1 6 0.0 0.143 7.8 LOS A 0.8 5.9 0.61 0.71 40.5
3 R2 44 0.0 0.143 10.7 LOS B 0.8 5.9 0.61 0.71 42.6
Approach 117 0.0 0.143 9.0 LOS A 0.8 5.9 0.61 0.71 54.3
East: Scott St
4 L2 209 0.0 0.445 5.4 LOS A 3.9 27.6 0.31 0.51 45.5
5 T1 360 0.0 0.445 5.2 LOS A 3.9 27.6 0.31 0.51 57.4
6 R2 40 0.0 0.445 8.1 LOS A 3.9 27.6 0.31 0.51 44.2
Approach 609 0.0 0.445 5.5 LOS A 3.9 27.6 0.31 0.51 55.9
North: Harrington St
7 L2 1 0.0 0.013 8.6 LOS A 0.1 0.5 0.64 0.65 38.3
8 T1 1 0.0 0.013 8.5 LOS A 0.1 0.5 0.64 0.65 38.6
9 R2 7 0.0 0.013 11.3 LOS B 0.1 0.5 0.64 0.65 55.7
Approach 9 0.0 0.013 10.7 LOS B 0.1 0.5 0.64 0.65 54.7
West: Scott St
10 L2 3 0.0 0.397 5.7 LOS A 3.2 22.5 0.38 0.52 56.9
11 T1 448 0.0 0.397 5.5 LOS A 3.2 22.5 0.38 0.52 57.3
12 R2 47 0.0 0.397 8.4 LOS A 3.2 22.5 0.38 0.52 57.1
Approach 499 0.0 0.397 5.8 LOS A 3.2 22.5 0.38 0.52 57.2
All Vehicles 1235 0.0 0.445 6.0 LOS A 3.9 27.6 0.37 0.53 56.5

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Harrington St
1 L2 51 0.0 0.131 8.8 LOS A 0.8 5.3 0.65 0.74 55.9
2 T1 6 0.0 0.131 8.7 LOS A 0.8 5.3 0.65 0.74 39.3
3 R2 42 0.0 0.131 11.5 LOS B 0.8 5.3 0.65 0.74 41.5
Approach 99 0.0 0.131 10.0 LOS A 0.8 5.3 0.65 0.74 53.4
East: Scott St
4 L2 88 0.0 0.402 5.1 LOS A 3.3 23.3 0.20 0.48 46.3
5 T1 502 0.0 0.402 5.0 LOS A 3.3 23.3 0.20 0.48 57.6
6 R2 1 0.0 0.402 7.9 LOS A 3.3 23.3 0.20 0.48 45.1
Approach 592 0.0 0.402 5.0 LOS A 3.3 23.3 0.20 0.48 57.2
North: Harrington St
7 L2 3 0.0 0.017 8.4 LOS A 0.1 0.6 0.62 0.64 39.4
8 T1 3 0.0 0.017 8.2 LOS A 0.1 0.6 0.62 0.64 39.7
9 R2 6 0.0 0.017 11.1 LOS B 0.1 0.6 0.62 0.64 56.0
Approach 13 0.0 0.017 9.7 LOS A 0.1 0.6 0.62 0.64 53.3
West: Scott St
10 L2 1 0.0 0.344 5.3 LOS A 2.9 20.3 0.28 0.48 57.1
11 T1 446 0.0 0.344 5.1 LOS A 2.9 20.3 0.28 0.48 57.5
12 R2 20 0.0 0.344 8.0 LOS A 2.9 20.3 0.28 0.48 57.3
Approach 467 0.0 0.344 5.3 LOS A 2.9 20.3 0.28 0.48 57.4
All Vehicles 1171 0.0 0.402 5.6 LOS A 3.3 23.3 0.27 0.51 57.1

CONCLUSION
Delays are experienced on some of the intersection lanes and approaches already in the base year analysis witout the addition of the development traffic. It
is proposed to upgrade the intersection to a mini-circle which will yield a good LOS on all the aproaches. It is not the responsibility of the developer.

7.3.6 Intersection 6: Scott St (Tielman St)/ Road P2/4
Table 17: Capacity Analysis Results for Intersection 6: Scott St (Tielman St)/ Road P2/4

2018 PM Peak Hour Background Traffic 2018 Sat Peak Hour Background Traffic
Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Tielmann St
5 T1 331 0.0 0.292 8.2 LOS A 4.1 28.8 0.63 0.55 56.9
6 R2 148 0.0 0.318 15.0 LOS B 3.1 21.7 0.67 0.71 57.0
Approach 479 0.0 0.318 10.3 LOS B 4.1 28.8 0.64 0.60 56.9
North: R511 Link
7 L2 82 0.0 0.297 20.5 LOS C 3.2 22.4 0.81 0.77 55.8
9 R2 83 0.0 0.297 20.5 LOS C 3.2 22.4 0.81 0.77 53.3
Approach 165 0.0 0.297 20.5 LOS C 3.2 22.4 0.81 0.77 54.8
West: Tielmann St
10 L2 99 0.0 0.079 6.6 LOS A 0.4 2.9 0.29 0.62 57.5
11 T1 245 0.0 0.252 7.8 LOS A 3.5 24.2 0.61 0.51 57.2
Approach 344 0.0 0.252 7.5 LOS A 3.5 24.2 0.52 0.54 57.3
All Vehicles 988 0.0 0.318 11.0 LOS B 4.1 28.8 0.63 0.61 56.6

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Tielmann St
5 T1 331 0.0 0.292 8.2 LOS A 4.1 28.8 0.63 0.55 56.9
6 R2 148 0.0 0.318 15.0 LOS B 3.1 21.7 0.67 0.71 57.0
Approach 479 0.0 0.318 10.3 LOS B 4.1 28.8 0.64 0.60 56.9
North: R511 Link
7 L2 82 0.0 0.297 20.5 LOS C 3.2 22.4 0.81 0.77 55.8
9 R2 83 0.0 0.297 20.5 LOS C 3.2 22.4 0.81 0.77 53.3
Approach 165 0.0 0.297 20.5 LOS C 3.2 22.4 0.81 0.77 54.8
West: Tielmann St
10 L2 99 0.0 0.079 6.6 LOS A 0.4 2.9 0.29 0.62 57.5
11 T1 245 0.0 0.252 7.8 LOS A 3.5 24.2 0.61 0.51 57.2
Approach 344 0.0 0.252 7.5 LOS A 3.5 24.2 0.52 0.54 57.3
All Vehicles 988 0.0 0.318 11.0 LOS B 4.1 28.8 0.63 0.61 56.6

2018 PM Peak Hour Traffic plus Development Trips 2018 Sat Peak Hour Traffic plus Development Trips
Level of Service Summary
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Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Tielmann St
5 T1 494 0.0 0.371 9.0 LOS A 5.5 38.5 0.67 0.60 56.6
6 R2 122 0.0 0.405 16.1 LOS B 4.4 30.6 0.72 0.69 57.0
Approach 616 0.0 0.405 10.4 LOS B 5.5 38.5 0.68 0.61 56.7
North: R511 Link
7 L2 117 0.0 0.404 21.1 LOS C 4.5 31.8 0.84 0.79 55.7
9 R2 108 0.0 0.404 21.1 LOS C 4.5 31.8 0.84 0.79 53.1
Approach 225 0.0 0.404 21.1 LOS C 4.5 31.8 0.84 0.79 54.7
West: Tielmann St
10 L2 106 0.0 0.083 6.5 LOS A 0.4 2.8 0.27 0.62 57.5
11 T1 351 0.0 0.360 8.3 LOS A 5.3 37.0 0.65 0.56 57.0
Approach 457 0.0 0.360 7.9 LOS A 5.3 37.0 0.56 0.57 57.2
All Vehicles 1298 0.0 0.405 11.4 LOS B 5.5 38.5 0.67 0.63 56.4

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Tielmann St
5 T1 396 0.0 0.343 8.7 LOS A 5.0 34.9 0.66 0.58 56.7
6 R2 148 0.0 0.374 16.7 LOS B 3.7 25.7 0.73 0.73 56.7
Approach 544 0.0 0.374 10.9 LOS B 5.0 34.9 0.68 0.62 56.7
North: R511 Link
7 L2 82 0.0 0.327 20.7 LOS C 3.6 25.0 0.82 0.77 55.8
9 R2 100 0.0 0.327 20.6 LOS C 3.6 25.0 0.82 0.77 53.2
Approach 182 0.0 0.327 20.7 LOS C 3.6 25.0 0.82 0.77 54.7
West: Tielmann St
10 L2 132 0.0 0.105 6.7 LOS A 0.6 4.0 0.30 0.63 57.5
11 T1 325 0.0 0.334 8.2 LOS A 4.8 33.8 0.64 0.54 57.1
Approach 457 0.0 0.334 7.7 LOS A 4.8 33.8 0.54 0.57 57.2
All Vehicles 1183 0.0 0.374 11.2 LOS B 5.0 34.9 0.65 0.62 56.5

2023 PM Peak Hour Background Traffic 2023 Sat Peak Hour Background Traffic
Level of Service Summary

Movement Summary
Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Tielmann St
5 T1 339 0.0 0.293 8.3 LOS A 4.1 28.9 0.63 0.55 56.8
6 R2 135 0.0 0.319 15.7 LOS B 3.1 21.7 0.69 0.71 56.9
Approach 474 0.0 0.319 10.4 LOS B 4.1 28.9 0.65 0.60 56.9
North: R511 Link
7 L2 129 0.0 0.414 21.2 LOS C 4.7 32.6 0.84 0.79 55.7
9 R2 101 0.0 0.414 21.1 LOS C 4.7 32.6 0.84 0.79 53.1
Approach 231 0.0 0.414 21.1 LOS C 4.7 32.6 0.84 0.79 54.8
West: Tielmann St
10 L2 87 0.0 0.069 6.6 LOS A 0.4 2.6 0.29 0.62 57.5
11 T1 287 0.0 0.295 8.0 LOS A 4.2 29.1 0.62 0.53 57.2
Approach 375 0.0 0.295 7.7 LOS A 4.2 29.1 0.54 0.55 57.2
All Vehicles 1079 0.0 0.414 11.8 LOS B 4.7 32.6 0.65 0.62 56.4

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Tielmann St
5 T1 365 0.0 0.328 8.4 LOS A 4.7 33.2 0.64 0.56 56.8
6 R2 164 0.0 0.359 15.9 LOS B 3.5 24.7 0.70 0.73 56.8
Approach 529 0.0 0.359 10.7 LOS B 4.7 33.2 0.66 0.62 56.8
North: R511 Link
7 L2 91 0.0 0.327 20.7 LOS C 3.6 25.0 0.82 0.77 55.8
9 R2 92 0.0 0.327 20.6 LOS C 3.6 25.0 0.82 0.77 53.2
Approach 182 0.0 0.327 20.7 LOS C 3.6 25.0 0.82 0.77 54.8
West: Tielmann St
10 L2 109 0.0 0.089 6.9 LOS A 0.5 3.7 0.31 0.63 57.5
11 T1 271 0.0 0.277 7.9 LOS A 3.9 27.1 0.62 0.52 57.2
Approach 380 0.0 0.277 7.6 LOS A 3.9 27.1 0.53 0.55 57.3
All Vehicles 1092 0.0 0.359 11.3 LOS B 4.7 33.2 0.64 0.62 56.5

2023 PM Peak Hour Traffic plus Development Trips 2023 Sat Peak Hour Traffic plus Development Trips
Level of Service Summary

Movement Summary
Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Tielmann St
5 T1 525 0.0 0.408 9.3 LOS A 6.2 43.3 0.69 0.61 56.5
6 R2 135 0.0 0.445 17.1 LOS B 4.7 33.2 0.76 0.72 56.8
Approach 660 0.0 0.445 10.9 LOS B 6.2 43.3 0.70 0.63 56.6
North: R511 Link
7 L2 129 0.0 0.444 21.3 LOS C 5.1 35.4 0.85 0.79 55.7
9 R2 118 0.0 0.444 21.3 LOS C 5.1 35.4 0.85 0.79 53.1
Approach 247 0.0 0.444 21.3 LOS C 5.1 35.4 0.85 0.79 54.7
West: Tielmann St
10 L2 115 0.0 0.090 6.7 LOS A 0.5 3.4 0.29 0.62 57.5
11 T1 378 0.0 0.388 8.5 LOS A 5.8 40.6 0.66 0.57 57.0
Approach 493 0.0 0.388 8.0 LOS A 5.8 40.6 0.58 0.58 57.1
All Vehicles 1400 0.0 0.445 11.7 LOS B 6.2 43.3 0.69 0.64 56.3

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Tielmann St
5 T1 431 0.0 0.381 8.8 LOS A 5.7 39.8 0.67 0.59 56.7
6 R2 164 0.0 0.416 17.0 LOS B 4.0 27.9 0.75 0.74 56.6
Approach 595 0.0 0.416 11.1 LOS B 5.7 39.8 0.69 0.63 56.7
North: R511 Link
7 L2 91 0.0 0.357 20.8 LOS C 3.9 27.6 0.83 0.78 55.7
9 R2 108 0.0 0.357 20.8 LOS C 3.9 27.6 0.83 0.78 53.2
Approach 199 0.0 0.357 20.8 LOS C 3.9 27.6 0.83 0.78 54.6
West: Tielmann St
10 L2 141 0.0 0.114 6.9 LOS A 0.7 4.9 0.32 0.63 57.4
11 T1 351 0.0 0.360 8.3 LOS A 5.3 37.0 0.65 0.56 57.0
Approach 492 0.0 0.360 7.9 LOS A 5.3 37.0 0.55 0.58 57.2
All Vehicles 1285 0.0 0.416 11.4 LOS B 5.7 39.8 0.66 0.63 56.4

CONCLUSION
The intersection functions at a good LOS even in the future year scenario with the addition of the development trips. No road upgrades are required.
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7.3.7 Intersection 7: Tielmann St (Beethoven St)/ R511 (Bach St)
Table 18: Capacity Analysis Results for Intersection 7: Tielmann St (Beethoven St)/ R511 (Bach St)

2018 PM Peak Hour Background Traffic 2018 Sat Peak Hour Background Traffic

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Access Street
1 L2 85 0.0 0.940 107.1 LOS F 11.3 79.4 1.00 2.39 36.0
2 T1 125 0.0 0.940 107.2 LOS F 11.3 79.4 1.00 2.39 36.6
3 R2 26 0.0 0.135 17.5 LOS C 0.5 3.4 1.00 1.26 49.0
Approach 237 0.0 0.940 97.2 LOS F 11.3 79.4 1.00 2.27 36.9
East: Beethoven St
4 L2 25 0.0 0.268 13.0 LOS B 1.0 7.1 0.89 1.31 51.2
5 T1 294 0.0 1.104 111.7 LOS F 34.3 239.9 0.97 3.84 38.9
6 R2 325 0.0 1.104 155.3 LOS F 34.3 239.9 1.00 4.97 34.6
Approach 644 0.0 1.104 129.8 LOS F 34.3 239.9 0.98 4.31 36.7
North: R511
7 L2 318 0.0 1.179 234.7 LOS F 30.2 211.5 1.00 4.23 28.4
8 T1 99 0.0 0.410 21.1 LOS C 1.8 12.8 1.00 1.38 53.4
9 R2 115 0.0 0.475 23.7 LOS C 2.3 16.0 1.00 1.42 55.5
Approach 532 0.0 1.179 149.4 LOS F 30.2 211.5 1.00 3.09 35.8
West: Tielmann St
10 L2 105 0.0 0.882 59.6 LOS F 10.3 72.3 1.00 2.35 49.9
11 T1 197 0.0 0.882 60.1 LOS F 10.3 72.3 1.00 2.35 46.5
12 R2 67 0.0 0.882 59.6 LOS F 10.3 72.3 1.00 2.35 43.8
Approach 369 0.0 0.882 59.9 LOS F 10.3 72.3 1.00 2.35 47.4
All Vehicles 1782 0.0 1.179 116.8 LOS F 34.3 239.9 0.99 3.27 38.3

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Access Street
1 L2 85 0.0 0.940 107.1 LOS F 11.3 79.4 1.00 2.39 36.0
2 T1 125 0.0 0.940 107.2 LOS F 11.3 79.4 1.00 2.39 36.6
3 R2 26 0.0 0.135 17.5 LOS C 0.5 3.4 1.00 1.26 49.0
Approach 237 0.0 0.940 97.2 LOS F 11.3 79.4 1.00 2.27 36.9
East: Beethoven St
4 L2 25 0.0 0.268 13.0 LOS B 1.0 7.1 0.89 1.31 51.2
5 T1 294 0.0 1.104 111.7 LOS F 34.3 239.9 0.97 3.84 38.9
6 R2 325 0.0 1.104 155.3 LOS F 34.3 239.9 1.00 4.97 34.6
Approach 644 0.0 1.104 129.8 LOS F 34.3 239.9 0.98 4.31 36.7
North: R511
7 L2 318 0.0 1.179 234.7 LOS F 30.2 211.5 1.00 4.23 28.4
8 T1 99 0.0 0.410 21.1 LOS C 1.8 12.8 1.00 1.38 53.4
9 R2 115 0.0 0.475 23.7 LOS C 2.3 16.0 1.00 1.42 55.5
Approach 532 0.0 1.179 149.4 LOS F 30.2 211.5 1.00 3.09 35.8
West: Tielmann St
10 L2 105 0.0 0.882 59.6 LOS F 10.3 72.3 1.00 2.35 49.9
11 T1 197 0.0 0.882 60.1 LOS F 10.3 72.3 1.00 2.35 46.5
12 R2 67 0.0 0.882 59.6 LOS F 10.3 72.3 1.00 2.35 43.8
Approach 369 0.0 0.882 59.9 LOS F 10.3 72.3 1.00 2.35 47.4
All Vehicles 1782 0.0 1.179 116.8 LOS F 34.3 239.9 0.99 3.27 38.3

2018 PM Peak Hour Traffic plus Development Trips 2018 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary
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Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Access Street
1 L2 84 0.0 1.221 280.6 LOS F 29.5 206.6 1.00 4.03 21.9
2 T1 185 0.0 1.221 280.7 LOS F 29.5 206.6 1.00 4.03 22.4
3 R2 19 0.0 0.098 16.7 LOS C 0.3 2.4 0.99 1.25 49.4
Approach 288 0.0 1.221 263.4 LOS F 29.5 206.6 1.00 3.85 22.6
East: Beethoven St
4 L2 48 0.0 0.186 13.7 LOS B 0.7 4.7 0.93 1.28 51.0
5 T1 145 0.0 0.767 37.8 LOS E 6.2 43.2 0.99 1.81 50.8
6 R2 149 0.0 0.767 39.7 LOS E 6.2 43.2 1.00 1.86 50.6
Approach 343 0.0 0.767 35.2 LOS E 6.2 43.2 0.99 1.76 50.7
North: R511
7 L2 117 0.0 0.379 16.8 LOS C 1.6 11.4 0.97 1.36 55.7
8 T1 109 0.0 0.355 16.2 LOS C 1.5 10.4 0.97 1.35 54.8
9 R2 378 0.0 1.107 171.1 LOS F 27.7 193.6 1.00 4.14 38.0
Approach 604 0.0 1.107 113.2 LOS F 27.7 193.6 0.99 3.10 41.6
West: Tielmann St
10 L2 278 0.0 1.842 811.5 LOS F 89.8 628.5 1.00 7.37 16.0
11 T1 75 0.0 1.842 812.0 LOS F 89.8 628.5 1.00 7.37 12.1
12 R2 81 0.0 1.842 811.5 LOS F 89.8 628.5 1.00 7.37 9.9
Approach 434 0.0 1.842 811.6 LOS F 89.8 628.5 1.00 7.37 14.3
All Vehicles 1669 0.0 1.842 304.5 LOS F 89.8 628.5 0.99 4.06 25.5

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Access Street
1 L2 95 0.0 1.058 167.1 LOS F 17.8 124.6 1.00 3.04 29.4
2 T1 142 0.0 1.058 167.2 LOS F 17.8 124.6 1.00 3.04 30.0
3 R2 26 0.0 0.135 17.5 LOS C 0.5 3.4 1.00 1.26 49.0
Approach 263 0.0 1.058 152.2 LOS F 17.8 124.6 1.00 2.86 30.4
East: Beethoven St
4 L2 25 0.0 0.291 13.7 LOS B 1.1 7.9 0.91 1.32 50.8
5 T1 314 0.0 1.197 162.3 LOS F 48.4 339.0 0.97 4.75 33.6
6 R2 333 0.0 1.197 226.5 LOS F 48.4 339.0 1.00 6.25 29.0
Approach 672 0.0 1.197 188.5 LOS F 48.4 339.0 0.98 5.36 31.2
North: R511
7 L2 367 0.0 1.313 338.5 LOS F 45.0 315.2 1.00 5.41 23.1
8 T1 115 0.0 0.457 22.5 LOS C 2.1 15.0 1.00 1.41 53.0
9 R2 168 0.0 0.670 37.1 LOS E 4.3 30.0 1.00 1.63 53.3
Approach 651 0.0 1.313 204.7 LOS F 45.0 315.2 1.00 3.72 31.4
West: Tielmann St
10 L2 128 0.0 1.127 184.0 LOS F 33.4 233.5 1.00 4.77 37.0
11 T1 239 0.0 1.127 184.5 LOS F 33.4 233.5 1.00 4.77 31.7
12 R2 82 0.0 1.127 184.0 LOS F 33.4 233.5 1.00 4.77 28.0
Approach 449 0.0 1.127 184.3 LOS F 33.4 233.5 1.00 4.77 32.9
All Vehicles 2035 0.0 1.313 188.1 LOS F 48.4 339.0 0.99 4.38 31.6

2023 PM Peak Hour Background Traffic 2023 Sat Peak Hour Background Traffic

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Access Street
1 L2 81 0.0 1.227 286.7 LOS F 29.7 207.6 1.00 4.03 21.6
2 T1 185 0.0 1.227 286.8 LOS F 29.7 207.6 1.00 4.03 22.1
3 R2 21 0.0 0.110 17.2 LOS C 0.4 2.7 1.00 1.25 49.2
Approach 287 0.0 1.227 267.0 LOS F 29.7 207.6 1.00 3.83 22.3
East: Beethoven St
4 L2 54 0.0 0.179 13.2 LOS B 0.6 4.5 0.92 1.28 51.3
5 T1 138 0.0 0.737 33.8 LOS D 5.5 38.7 1.00 1.76 51.7
6 R2 157 0.0 0.737 34.8 LOS D 5.5 38.7 1.00 1.79 51.6
Approach 348 0.0 0.737 31.1 LOS D 5.5 38.7 0.99 1.70 51.6
North: R511
7 L2 98 0.0 0.331 15.9 LOS C 1.4 9.5 0.97 1.34 55.9
8 T1 92 0.0 0.310 15.5 LOS C 1.2 8.7 0.97 1.33 55.0
9 R2 286 0.0 0.871 60.8 LOS F 9.4 65.6 1.00 2.22 49.7
Approach 476 0.0 0.871 42.9 LOS E 9.4 65.6 0.99 1.87 51.3
West: Tielmann St
10 L2 242 0.0 1.426 445.0 LOS F 53.9 377.5 1.00 5.89 23.9
11 T1 58 0.0 1.426 445.5 LOS F 53.9 377.5 1.00 5.89 18.9
12 R2 71 0.0 1.426 445.0 LOS F 53.9 377.5 1.00 5.89 15.9
Approach 371 0.0 1.426 445.1 LOS F 53.9 377.5 1.00 5.89 21.9
All Vehicles 1482 0.0 1.426 184.1 LOS F 53.9 377.5 0.99 3.21 32.7

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Access Street
1 L2 94 0.0 1.034 153.4 LOS F 16.3 114.3 1.00 2.89 30.7
2 T1 138 0.0 1.034 153.5 LOS F 16.3 114.3 1.00 2.89 31.3
3 R2 29 0.0 0.151 17.9 LOS C 0.5 3.8 1.00 1.27 48.8
Approach 261 0.0 1.034 138.2 LOS F 16.3 114.3 1.00 2.71 31.7
East: Beethoven St
4 L2 27 0.0 0.296 13.4 LOS B 1.1 8.0 0.90 1.32 50.9
5 T1 324 0.0 1.218 171.7 LOS F 53.8 376.6 0.97 5.06 32.7
6 R2 359 0.0 1.218 242.4 LOS F 53.8 376.6 1.00 6.75 28.0
Approach 711 0.0 1.218 201.3 LOS F 53.8 376.6 0.98 5.77 30.2
North: R511
7 L2 351 0.0 1.302 331.1 LOS F 42.5 297.2 1.00 5.18 23.4
8 T1 109 0.0 0.454 23.0 LOS C 2.1 14.9 1.00 1.41 52.8
9 R2 126 0.0 0.524 26.4 LOS D 2.7 18.7 1.00 1.46 55.1
Approach 586 0.0 1.302 207.9 LOS F 42.5 297.2 1.00 3.67 30.9
West: Tielmann St
10 L2 116 0.0 0.973 90.1 LOS F 16.5 115.2 1.00 3.05 46.0
11 T1 217 0.0 0.973 90.6 LOS F 16.5 115.2 1.00 3.05 41.7
12 R2 75 0.0 0.973 90.1 LOS F 16.5 115.2 1.00 3.05 38.5
Approach 407 0.0 0.973 90.4 LOS F 16.5 115.2 1.00 3.05 42.7
All Vehicles 1965 0.0 1.302 171.9 LOS F 53.8 376.6 0.99 4.17 32.7
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2023 PM Peak Hour Traffic plus Development Trips 2023 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary

Movement Summary
Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Access Street
1 L2 92 0.0 1.337 373.1 LOS F 39.0 273.1 1.00 4.71 18.1
2 T1 202 0.0 1.337 373.2 LOS F 39.0 273.1 1.00 4.71 18.5
3 R2 21 0.0 0.109 17.0 LOS C 0.4 2.7 0.99 1.25 49.3
Approach 315 0.0 1.337 349.3 LOS F 39.0 273.1 1.00 4.48 18.8
East: Beethoven St
4 L2 54 0.0 0.204 14.0 LOS B 0.7 5.2 0.94 1.28 50.8
5 T1 159 0.0 0.839 48.4 LOS E 8.3 58.1 0.99 2.04 48.7
6 R2 164 0.0 0.839 51.1 LOS F 8.3 58.1 1.00 2.10 48.4
Approach 377 0.0 0.839 44.7 LOS E 8.3 58.1 0.99 1.96 48.7
North: R511
7 L2 125 0.0 0.408 17.7 LOS C 1.8 12.6 0.98 1.38 55.4
8 T1 118 0.0 0.384 17.1 LOS C 1.7 11.6 0.98 1.36 54.5
9 R2 405 0.0 1.192 233.2 LOS F 37.5 262.6 1.00 5.02 33.5
Approach 648 0.0 1.192 152.3 LOS F 37.5 262.6 0.99 3.65 37.6
West: Tielmann St
10 L2 301 0.0 1.975 928.0 LOS F 103.8 726.4 1.00 7.89 14.5
11 T1 80 0.0 1.975 928.5 LOS F 103.8 726.4 1.00 7.89 10.9
12 R2 88 0.0 1.975 928.0 LOS F 103.8 726.4 1.00 7.89 8.9
Approach 469 0.0 1.975 928.1 LOS F 103.8 726.4 1.00 7.89 12.9
All Vehicles 1809 0.0 1.975 365.4 LOS F 103.8 726.4 0.99 4.54 22.8

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Access Street
1 L2 104 0.0 1.157 233.0 LOS F 24.8 173.8 1.00 3.66 24.5
2 T1 155 0.0 1.157 233.1 LOS F 24.8 173.8 1.00 3.66 25.0
3 R2 29 0.0 0.152 17.9 LOS C 0.5 3.8 1.00 1.27 48.8
Approach 288 0.0 1.157 211.1 LOS F 24.8 173.8 1.00 3.42 25.4
East: Beethoven St
4 L2 27 0.0 0.318 14.1 LOS B 1.3 8.8 0.91 1.33 50.6
5 T1 344 0.0 1.311 227.2 LOS F 68.9 482.0 0.97 5.88 28.5
6 R2 366 0.0 1.311 320.1 LOS F 68.9 482.0 1.00 7.88 23.9
Approach 738 0.0 1.311 265.4 LOS F 68.9 482.0 0.98 6.71 26.1
North: R511
7 L2 400 0.0 1.434 439.9 LOS F 58.3 407.8 1.00 6.27 19.5
8 T1 124 0.0 0.496 24.5 LOS C 2.4 17.1 1.00 1.44 52.4
9 R2 181 0.0 0.723 43.5 LOS E 5.1 35.9 1.00 1.72 52.3
Approach 705 0.0 1.434 265.0 LOS F 58.3 407.8 1.00 4.25 27.5
West: Tielmann St
10 L2 139 0.0 1.220 254.1 LOS F 46.6 326.3 1.00 5.94 32.2
11 T1 260 0.0 1.220 254.6 LOS F 46.6 326.3 1.00 5.94 26.8
12 R2 88 0.0 1.220 254.1 LOS F 46.6 326.3 1.00 5.94 23.2
Approach 487 0.0 1.220 254.4 LOS F 46.6 326.3 1.00 5.94 28.0
All Vehicles 2219 0.0 1.434 255.8 LOS F 68.9 482.0 0.99 5.33 26.9

2023 PM Peak Hour Traffic plus Development Trips 2023 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary



NW GATEWAY X2 TIS_Jan 2019_V2
57

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Access Street
1 L2 92 0.0 0.316 15.8 LOS B 5.3 37.0 0.65 0.62 55.3
2 T1 202 0.0 0.316 10.3 LOS B 5.3 37.0 0.65 0.62 56.0
3 R2 21 0.0 0.037 15.6 LOS B 0.3 2.4 0.58 0.67 49.1
Approach 315 0.0 0.316 12.2 LOS B 5.3 37.0 0.64 0.62 55.5
East: Beethoven St
4 L2 54 0.0 0.091 21.3 LOS C 1.1 7.8 0.73 0.71 46.2
5 T1 159 0.0 0.257 16.7 LOS B 3.5 24.7 0.78 0.64 55.5
6 R2 164 0.0 0.634 31.8 LOS C 4.8 33.9 0.97 0.85 51.8
Approach 377 0.0 0.634 23.9 LOS C 4.8 33.9 0.86 0.74 53.1
North: R511
7 L2 125 0.0 0.140 14.8 LOS B 2.0 14.3 0.58 0.71 55.6
8 T1 118 0.0 0.125 9.2 LOS A 1.9 13.3 0.58 0.47 56.9
9 R2 405 0.0 0.840 32.9 LOS C 13.9 97.0 0.97 1.01 53.8
Approach 648 0.0 0.840 25.1 LOS C 13.9 97.0 0.82 0.85 54.4
West: Tielmann St
10 L2 301 0.0 0.512 24.0 LOS C 7.4 51.7 0.87 0.81 55.2
11 T1 80 0.0 0.130 15.9 LOS B 1.7 11.8 0.75 0.58 55.7
12 R2 88 0.0 0.242 24.9 LOS C 2.1 14.8 0.82 0.75 51.5
Approach 469 0.0 0.512 22.8 LOS C 7.4 51.7 0.84 0.76 54.8
All Vehicles 1809 0.0 0.840 22.0 LOS C 13.9 97.0 0.80 0.76 54.4

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: Access Street
1 L2 104 0.0 0.428 23.4 LOS C 6.1 43.0 0.84 0.74 52.8
2 T1 155 0.0 0.428 17.9 LOS B 6.1 43.0 0.84 0.74 53.5
3 R2 29 0.0 0.151 32.0 LOS C 0.8 5.7 0.92 0.72 41.8
Approach 288 0.0 0.428 21.3 LOS C 6.1 43.0 0.85 0.74 52.5
East: Beethoven St
4 L2 27 0.0 0.077 14.5 LOS B 1.1 7.8 0.56 0.54 51.4
5 T1 344 0.0 0.318 10.1 LOS B 5.4 37.8 0.64 0.55 57.1
6 R2 366 0.0 0.795 28.8 LOS C 11.5 80.5 0.93 0.96 52.5
Approach 738 0.0 0.795 19.6 LOS B 11.5 80.5 0.78 0.75 54.6
North: R511
7 L2 400 0.0 0.680 26.0 LOS C 10.7 75.2 0.93 0.85 53.0
8 T1 124 0.0 0.201 16.4 LOS B 2.7 18.9 0.77 0.61 54.6
9 R2 181 0.0 0.597 30.1 LOS C 5.1 35.9 0.95 0.83 54.2
Approach 705 0.0 0.680 25.3 LOS C 10.7 75.2 0.90 0.80 53.6
West: Tielmann St
10 L2 139 0.0 0.155 14.9 LOS B 2.3 16.0 0.59 0.72 56.8
11 T1 260 0.0 0.276 10.0 LOS B 4.6 31.9 0.63 0.53 57.2
12 R2 88 0.0 0.194 18.6 LOS B 1.7 12.2 0.68 0.73 53.3
Approach 487 0.0 0.276 12.9 LOS B 4.6 31.9 0.63 0.62 56.5
All Vehicles 2219 0.0 0.795 20.2 LOS C 11.5 80.5 0.80 0.74 54.5

CONCLUSION
This intersection already functions at an unacceptable LOS in the base year scenarios without the development trips added. Since there are two other
signalised intersections already along Tielmann St, it is proposed to upgrade the intersection to a signalised intersection with the necessary turning lanes as
indicated. This is not the responsibility of the developer.

7.3.8 Intersection 8: R511/ Road P2/4
Table 19: Capacity Analysis Results for Intersection 8: R511/ Road P2/4

2018 PM Peak Hour Background Traffic 2018 Sat Peak Hour Background Traffic

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R511
1 L2 25 0.0 0.061 5.6 LOS A 0.0 0.0 0.00 0.13 59.4
2 T1 549 0.0 0.235 3.1 LOS A 2.6 18.1 0.51 0.02 58.9
3 R2 1 0.0 0.235 9.2 LOS A 2.6 18.1 0.62 0.00 29.0
Approach 576 0.0 0.235 3.2 NA 2.6 18.1 0.49 0.03 58.8
East: Access
4 L2 1 0.0 0.068 49.3 LOS E 0.2 1.4 0.91 0.98 43.9
5 T1 1 0.0 0.068 49.4 LOS E 0.2 1.4 0.91 0.98 44.9
6 R2 3 0.0 0.068 49.1 LOS E 0.2 1.4 0.91 0.98 27.5
Approach 5 0.0 0.068 49.2 LOS E 0.2 1.4 0.91 0.98 37.3
North: R511
7 L2 3 0.0 0.002 5.5 LOS A 0.0 0.0 0.00 0.58 13.4
8 T1 529 0.0 0.441 6.4 LOS A 6.6 46.2 0.84 0.20 57.5
9 R2 128 0.0 0.441 11.9 LOS B 6.6 46.2 0.84 0.20 57.1
Approach 661 0.0 0.441 7.5 NA 6.6 46.2 0.84 0.21 57.2
West: R511 Link
10 L2 177 0.0 0.561 26.4 LOS D 4.7 32.6 0.38 0.99 52.3
11 T1 2 0.0 0.561 26.5 LOS D 4.7 32.6 0.38 0.99 29.3
12 R2 32 0.0 0.561 26.1 LOS D 4.7 32.6 0.38 0.99 54.6
Approach 211 0.0 0.561 26.3 LOS D 4.7 32.6 0.38 0.99 52.4
All Vehicles 1453 0.0 0.561 8.7 NA 6.6 46.2 0.63 0.25 56.9

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R511
1 L2 25 0.0 0.061 5.6 LOS A 0.0 0.0 0.00 0.13 59.4
2 T1 549 0.0 0.235 3.1 LOS A 2.6 18.1 0.51 0.02 58.9
3 R2 1 0.0 0.235 9.2 LOS A 2.6 18.1 0.62 0.00 29.0
Approach 576 0.0 0.235 3.2 NA 2.6 18.1 0.49 0.03 58.8
East: Access
4 L2 1 0.0 0.068 49.3 LOS E 0.2 1.4 0.91 0.98 43.9
5 T1 1 0.0 0.068 49.4 LOS E 0.2 1.4 0.91 0.98 44.9
6 R2 3 0.0 0.068 49.1 LOS E 0.2 1.4 0.91 0.98 27.5
Approach 5 0.0 0.068 49.2 LOS E 0.2 1.4 0.91 0.98 37.3
North: R511
7 L2 3 0.0 0.002 5.5 LOS A 0.0 0.0 0.00 0.58 13.4
8 T1 529 0.0 0.441 6.4 LOS A 6.6 46.2 0.84 0.20 57.5
9 R2 128 0.0 0.441 11.9 LOS B 6.6 46.2 0.84 0.20 57.1
Approach 661 0.0 0.441 7.5 NA 6.6 46.2 0.84 0.21 57.2
West: R511 Link
10 L2 177 0.0 0.561 26.4 LOS D 4.7 32.6 0.38 0.99 52.3
11 T1 2 0.0 0.561 26.5 LOS D 4.7 32.6 0.38 0.99 29.3
12 R2 32 0.0 0.561 26.1 LOS D 4.7 32.6 0.38 0.99 54.6
Approach 211 0.0 0.561 26.3 LOS D 4.7 32.6 0.38 0.99 52.4
All Vehicles 1453 0.0 0.561 8.7 NA 6.6 46.2 0.63 0.25 56.9
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2018 PM Peak Hour Traffic plus Development Trips 2018 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R511
1 L2 40 0.0 0.065 5.6 LOS A 0.0 0.0 0.00 0.19 59.2
2 T1 555 0.0 0.249 3.3 LOS A 2.8 19.6 0.53 0.04 58.8
3 R2 6 0.0 0.249 9.4 LOS A 2.8 19.6 0.63 0.01 29.0
Approach 601 0.0 0.249 3.5 NA 2.8 19.6 0.50 0.05 58.3
East: Access
4 L2 8 0.0 0.119 32.2 LOS D 0.3 2.4 0.84 0.98 48.4
5 T1 1 0.0 0.119 32.3 LOS D 0.3 2.4 0.84 0.98 49.2
6 R2 5 0.0 0.119 32.0 LOS D 0.3 2.4 0.84 0.98 33.8
Approach 15 0.0 0.119 32.1 LOS D 0.3 2.4 0.84 0.98 45.6
North: R511
7 L2 7 0.0 0.004 5.5 LOS A 0.0 0.0 0.00 0.58 13.4
8 T1 531 0.0 0.445 6.8 LOS A 6.8 47.5 0.87 0.21 57.4
9 R2 127 0.0 0.445 12.3 LOS B 6.8 47.5 0.87 0.21 57.0
Approach 665 0.0 0.445 7.8 NA 6.8 47.5 0.86 0.21 56.8
West: R511 Link
10 L2 164 0.0 0.707 45.2 LOS E 7.7 54.0 0.41 1.11 48.0
11 T1 2 0.0 0.707 45.3 LOS E 7.7 54.0 0.41 1.11 27.6
12 R2 42 0.0 0.707 45.0 LOS E 7.7 54.0 0.41 1.11 51.4
Approach 208 0.0 0.707 45.2 LOS E 7.7 54.0 0.41 1.11 48.6
All Vehicles 1489 0.0 0.707 11.6 NA 7.7 54.0 0.65 0.28 55.8

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R511
1 L2 25 0.0 0.066 5.6 LOS A 0.0 0.0 0.00 0.12 59.4
2 T1 596 0.0 0.254 4.1 LOS A 3.3 23.2 0.57 0.02 58.5
3 R2 1 0.0 0.254 10.4 LOS B 3.3 23.2 0.68 0.00 28.9
Approach 622 0.0 0.254 4.2 NA 3.3 23.2 0.54 0.03 58.5
East: Access
4 L2 1 0.0 0.110 76.0 LOS F 0.3 2.1 0.95 1.00 38.4
5 T1 1 0.0 0.110 76.1 LOS F 0.3 2.1 0.95 1.00 39.5
6 R2 3 0.0 0.110 75.8 LOS F 0.3 2.1 0.95 1.00 21.2
Approach 5 0.0 0.110 75.9 LOS F 0.3 2.1 0.95 1.00 31.0
North: R511
7 L2 3 0.0 0.002 5.5 LOS A 0.0 0.0 0.00 0.58 13.4
8 T1 607 0.0 0.519 8.6 LOS A 9.2 64.6 1.00 0.23 56.8
9 R2 147 0.0 0.519 14.1 LOS B 9.2 64.6 1.00 0.23 56.4
Approach 758 0.0 0.519 9.7 NA 9.2 64.6 1.00 0.23 56.5
West: R511 Link
10 L2 204 0.0 0.883 87.8 LOS F 17.4 121.6 0.50 1.50 40.6
11 T1 2 0.0 0.883 88.0 LOS F 17.4 121.6 0.50 1.50 24.3
12 R2 37 0.0 0.883 87.6 LOS F 17.4 121.6 0.50 1.50 45.4
Approach 243 0.0 0.883 87.8 LOS F 17.4 121.6 0.50 1.50 41.3
All Vehicles 1628 0.0 0.883 19.4 NA 17.4 121.6 0.75 0.34 53.9

2023 PM Peak Hour Background Traffic 2023 Sat Peak Hour Background Traffic

Level of Service Summary



NW GATEWAY X2 TIS_Jan 2019_V2
59

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R511
1 L2 44 0.0 0.062 5.6 LOS A 0.0 0.0 0.00 0.22 59.2
2 T1 520 0.0 0.236 2.5 LOS A 2.3 16.3 0.49 0.04 59.0
3 R2 6 0.0 0.236 8.4 LOS A 2.3 16.3 0.57 0.01 29.1
Approach 571 0.0 0.236 2.8 NA 2.3 16.3 0.45 0.05 58.5
East: Access
4 L2 9 0.0 0.075 19.4 LOS C 0.2 1.7 0.73 0.94 52.4
5 T1 1 0.0 0.075 19.5 LOS C 0.2 1.7 0.73 0.94 52.9
6 R2 6 0.0 0.075 19.2 LOS C 0.2 1.7 0.73 0.94 40.7
Approach 17 0.0 0.075 19.3 LOS C 0.2 1.7 0.73 0.94 50.2
North: R511
7 L2 7 0.0 0.004 5.5 LOS A 0.0 0.0 0.00 0.58 13.4
8 T1 442 0.0 0.236 3.9 LOS A 2.6 18.4 0.63 0.01 58.6
9 R2 7 0.0 0.236 9.4 LOS A 2.6 18.4 0.63 0.01 58.1
Approach 457 0.0 0.236 4.0 NA 2.6 18.4 0.62 0.02 57.9
West: R511 Link
10 L2 157 0.0 0.429 17.1 LOS C 2.5 17.2 0.29 0.92 54.6
11 T1 2 0.0 0.429 17.2 LOS C 2.5 17.2 0.29 0.92 30.2
12 R2 41 0.0 0.429 16.9 LOS C 2.5 17.2 0.29 0.92 56.2
Approach 200 0.0 0.429 17.1 LOS C 2.5 17.2 0.29 0.92 54.7
All Vehicles 1244 0.0 0.429 5.8 NA 2.6 18.4 0.49 0.19 57.5

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R511
1 L2 27 0.0 0.068 5.6 LOS A 0.0 0.0 0.00 0.12 59.4
2 T1 606 0.0 0.259 3.9 LOS A 3.3 23.1 0.55 0.02 58.6
3 R2 1 0.0 0.259 10.1 LOS B 3.3 23.1 0.67 0.00 28.9
Approach 635 0.0 0.259 4.0 NA 3.3 23.1 0.53 0.03 58.6
East: Access
4 L2 1 0.0 0.101 70.1 LOS F 0.3 1.9 0.94 1.00 39.5
5 T1 1 0.0 0.101 70.2 LOS F 0.3 1.9 0.94 1.00 40.6
6 R2 3 0.0 0.101 69.9 LOS F 0.3 1.9 0.94 1.00 22.4
Approach 5 0.0 0.101 70.0 LOS F 0.3 1.9 0.94 1.00 32.2
North: R511
7 L2 3 0.0 0.002 5.5 LOS A 0.0 0.0 0.00 0.58 13.4
8 T1 584 0.0 0.503 8.5 LOS A 8.8 61.5 1.00 0.23 56.8
9 R2 142 0.0 0.503 14.0 LOS B 8.8 61.5 1.00 0.23 56.4
Approach 729 0.0 0.503 9.6 NA 8.8 61.5 1.00 0.23 56.6
West: R511 Link
10 L2 195 0.0 0.796 61.9 LOS F 12.1 84.7 0.48 1.29 44.8
11 T1 2 0.0 0.796 62.0 LOS F 12.1 84.7 0.48 1.29 26.2
12 R2 35 0.0 0.796 61.6 LOS F 12.1 84.7 0.48 1.29 48.9
Approach 232 0.0 0.796 61.8 LOS F 12.1 84.7 0.48 1.29 45.4
All Vehicles 1601 0.0 0.796 15.1 NA 12.1 84.7 0.74 0.30 55.1

2023 PM Peak Hour Traffic plus Development Trips 2023 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R511
1 L2 44 0.0 0.071 5.6 LOS A 0.0 0.0 0.00 0.19 59.2
2 T1 603 0.0 0.272 4.0 LOS A 3.5 24.4 0.57 0.04 58.5
3 R2 7 0.0 0.272 10.1 LOS B 3.5 24.4 0.67 0.01 28.9
Approach 655 0.0 0.272 4.1 NA 3.5 24.4 0.53 0.05 58.1
East: Access
4 L2 9 0.0 0.189 44.5 LOS E 0.5 3.8 0.89 1.01 45.1
5 T1 1 0.0 0.189 44.6 LOS E 0.5 3.8 0.89 1.01 46.0
6 R2 6 0.0 0.189 44.3 LOS E 0.5 3.8 0.89 1.01 29.0
Approach 17 0.0 0.189 44.4 LOS E 0.5 3.8 0.89 1.01 41.6
North: R511
7 L2 8 0.0 0.005 5.5 LOS A 0.0 0.0 0.00 0.58 13.4
8 T1 573 0.0 0.495 8.6 LOS A 8.5 59.8 1.00 0.22 56.8
9 R2 138 0.0 0.495 14.1 LOS B 8.5 59.8 1.00 0.22 56.4
Approach 719 0.0 0.495 9.6 NA 8.5 59.8 0.99 0.23 56.2
West: R511 Link
10 L2 179 0.0 0.989 139.1 LOS F 22.5 157.6 0.50 1.75 34.1
11 T1 3 0.0 0.989 139.3 LOS F 22.5 157.6 0.50 1.75 21.3
12 R2 46 0.0 0.989 138.9 LOS F 22.5 157.6 0.50 1.75 39.8
Approach 228 0.0 0.989 139.1 LOS F 22.5 157.6 0.50 1.75 35.3
All Vehicles 1619 0.0 0.989 26.0 NA 22.5 157.6 0.73 0.38 51.9

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R511
1 L2 27 0.0 0.073 5.6 LOS A 0.0 0.0 0.00 0.12 59.4
2 T1 653 0.0 0.278 5.0 LOS A 4.2 29.3 0.63 0.02 58.2
3 R2 1 0.0 0.278 11.5 LOS B 4.2 29.3 0.76 0.00 28.7
Approach 681 0.0 0.278 5.0 NA 4.2 29.3 0.61 0.03 58.2
East: Access
4 L2 1 0.0 0.171 118.0 LOS F 0.5 3.2 0.97 1.00 32.0
5 T1 1 0.0 0.171 118.1 LOS F 0.5 3.2 0.97 1.00 33.2
6 R2 3 0.0 0.171 117.7 LOS F 0.5 3.2 0.97 1.00 15.7
Approach 5 0.0 0.171 117.8 LOS F 0.5 3.2 0.97 1.00 24.5
North: R511
7 L2 4 0.0 0.002 5.5 LOS A 0.0 0.0 0.00 0.58 13.4
8 T1 662 0.0 0.585 11.6 LOS B 10.8 75.6 1.00 0.24 55.9
9 R2 161 0.0 0.585 17.1 LOS C 10.8 75.6 1.00 0.24 55.6
Approach 827 0.0 0.585 12.7 NA 10.8 75.6 0.99 0.24 55.6
West: R511 Link
10 L2 222 0.0 1.318 431.7 LOS F 61.0 427.1 1.00 3.05 18.0
11 T1 3 0.0 1.318 431.9 LOS F 61.0 427.1 1.00 3.05 12.5
12 R2 40 0.0 1.318 431.5 LOS F 61.0 427.1 1.00 3.05 23.4
Approach 265 0.0 1.318 431.7 LOS F 61.0 427.1 1.00 3.05 18.8
All Vehicles 1779 0.0 1.318 72.5 NA 61.0 427.1 0.85 0.58 42.5

CONCLUSION
The LOS on the side roads deteriorate in the future year scenario and with the addition of the development trips. This is due to the fact that the free-flow
traffic on the R511 increases and thus the side traffic struggles to find safe gaps to enter the traffic stream. It is proposed that the implementation of a staged
crossing for the side road traffic to enter the free-flow traffic stream evaluated.



NW GATEWAY X2 TIS_Jan 2019_V2
60

7.3.9 Intersection 9: R511/ R514
Table 20: Capacity Analysis Results for Intersection 9: R511/ R514

2018 PM Peak Hour Background Traffic 2018 Sat Peak Hour Background Traffic

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R511
1 L2 545 0.0 0.294 5.7 LOS A 0.0 0.0 0.00 0.53 55.5
3 R2 184 0.0 0.751 39.0 LOS E 4.8 33.6 0.93 1.29 52.6
Approach 729 0.0 0.751 14.1 LOS B 4.8 33.6 0.23 0.72 53.8
East: R514
4 L2 134 0.0 0.072 5.7 LOS A 0.0 0.0 0.00 0.53 58.8
5 T1 92 0.0 0.047 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
Approach 225 0.0 0.072 3.4 NA 0.0 0.0 0.00 0.31 59.3
West: R511
11 T1 184 0.0 0.094 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
12 R2 527 0.0 0.399 6.1 LOS A 2.3 16.0 0.27 0.56 53.6
Approach 712 0.0 0.399 4.5 NA 2.3 16.0 0.20 0.41 57.1
All Vehicles 1666 0.0 0.751 8.5 NA 4.8 33.6 0.19 0.53 56.3

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R511
1 L2 545 0.0 0.294 5.7 LOS A 0.0 0.0 0.00 0.53 55.5
3 R2 184 0.0 0.751 39.0 LOS E 4.8 33.6 0.93 1.29 52.6
Approach 729 0.0 0.751 14.1 LOS B 4.8 33.6 0.23 0.72 53.8
East: R514
4 L2 134 0.0 0.072 5.7 LOS A 0.0 0.0 0.00 0.53 58.8
5 T1 92 0.0 0.047 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
Approach 225 0.0 0.072 3.4 NA 0.0 0.0 0.00 0.31 59.3
West: R511
11 T1 184 0.0 0.094 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
12 R2 527 0.0 0.399 6.1 LOS A 2.3 16.0 0.27 0.56 53.6
Approach 712 0.0 0.399 4.5 NA 2.3 16.0 0.20 0.41 57.1
All Vehicles 1666 0.0 0.751 8.5 NA 4.8 33.6 0.19 0.53 56.3

2018 PM Peak Hour Traffic plus Development Trips 2018 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R511
1 L2 485 0.0 0.261 5.6 LOS A 0.0 0.0 0.00 0.53 55.5
3 R2 263 0.0 4.448 3194.0 LOS F 140.5 983.6 1.00 3.64 4.8
Approach 748 0.0 4.448 1126.7 LOS F 140.5 983.6 0.35 1.62 6.8
East: R514
4 L2 188 0.0 0.101 5.7 LOS A 0.0 0.0 0.00 0.53 58.8
5 T1 341 0.0 0.175 0.1 LOS A 0.0 0.0 0.00 0.00 60.0
Approach 529 0.0 0.175 2.1 NA 0.0 0.0 0.00 0.19 59.5
West: R511
11 T1 682 0.0 0.350 0.0 LOS A 0.0 0.0 0.00 0.00 59.9
12 R2 441 0.0 0.437 8.3 LOS A 2.8 19.8 0.54 0.78 52.5
Approach 1123 0.0 0.437 3.3 NA 2.8 19.8 0.21 0.31 58.7
All Vehicles 2401 0.0 4.448 353.2 NA 140.5 983.6 0.21 0.69 21.3

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R511
1 L2 568 0.0 0.306 5.7 LOS A 0.0 0.0 0.00 0.53 55.5
3 R2 257 0.0 1.937 899.0 LOS F 85.2 596.7 1.00 4.44 14.2
Approach 825 0.0 1.937 283.7 LOS F 85.2 596.7 0.31 1.75 19.4
East: R514
4 L2 169 0.0 0.091 5.7 LOS A 0.0 0.0 0.00 0.53 58.8
5 T1 185 0.0 0.095 0.1 LOS A 0.0 0.0 0.00 0.00 60.0
Approach 355 0.0 0.095 2.7 NA 0.0 0.0 0.00 0.25 59.4
West: R511
11 T1 327 0.0 0.168 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
12 R2 588 0.0 0.489 7.1 LOS A 3.5 24.3 0.44 0.64 53.1
Approach 916 0.0 0.489 4.6 NA 3.5 24.3 0.28 0.41 57.6
All Vehicles 2096 0.0 1.937 114.2 NA 85.2 596.7 0.25 0.91 35.1
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2023 PM Peak Hour Background Traffic 2023 Sat Peak Hour Background Traffic

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R511
1 L2 507 0.0 0.273 5.6 LOS A 0.0 0.0 0.00 0.53 55.5
3 R2 175 0.0 1.526 544.7 LOS F 44.0 308.0 1.00 3.24 20.4
Approach 682 0.0 1.526 143.7 LOS F 44.0 308.0 0.26 1.22 27.8
East: R514
4 L2 167 0.0 0.090 5.7 LOS A 0.0 0.0 0.00 0.53 58.8
5 T1 265 0.0 0.136 0.1 LOS A 0.0 0.0 0.00 0.00 60.0
Approach 433 0.0 0.136 2.3 NA 0.0 0.0 0.00 0.20 59.5
West: R511
11 T1 539 0.0 0.276 0.0 LOS A 0.0 0.0 0.00 0.00 59.9
12 R2 395 0.0 0.358 7.1 LOS A 1.8 12.6 0.45 0.66 53.1
Approach 934 0.0 0.358 3.0 NA 1.8 12.6 0.19 0.28 58.7
All Vehicles 2048 0.0 1.526 49.7 NA 44.0 308.0 0.17 0.58 47.1

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R511
1 L2 602 0.0 0.324 5.7 LOS A 0.0 0.0 0.00 0.53 55.5
3 R2 203 0.0 1.001 102.4 LOS F 13.1 91.4 1.00 1.93 43.9
Approach 805 0.0 1.001 30.1 LOS D 13.1 91.4 0.25 0.88 48.2
East: R514
4 L2 147 0.0 0.079 5.7 LOS A 0.0 0.0 0.00 0.53 58.8
5 T1 101 0.0 0.052 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
Approach 248 0.0 0.079 3.4 NA 0.0 0.0 0.00 0.31 59.3
West: R511
11 T1 203 0.0 0.104 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
12 R2 582 0.0 0.444 6.2 LOS A 2.7 18.8 0.30 0.56 53.5
Approach 785 0.0 0.444 4.6 NA 2.7 18.8 0.23 0.42 57.0
All Vehicles 1839 0.0 1.001 15.6 NA 13.1 91.4 0.21 0.61 53.9

2023 PM Peak Hour Traffic plus Development Trips 2023 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R511
1 L2 534 0.0 0.287 5.7 LOS A 0.0 0.0 0.00 0.53 55.5
3 R2 280 0.0 6.453 5021.4 LOS F 165.7 1160.1 1.00 3.17 3.2
Approach 814 0.0 6.453 1731.7 LOS F 165.7 1160.1 0.34 1.44 4.6
East: R514
4 L2 204 0.0 0.110 5.7 LOS A 0.0 0.0 0.00 0.53 58.8
5 T1 366 0.0 0.188 0.1 LOS A 0.0 0.0 0.00 0.00 60.0
Approach 571 0.0 0.188 2.1 NA 0.0 0.0 0.00 0.19 59.5
West: R511
11 T1 733 0.0 0.376 0.0 LOS A 0.0 0.0 0.00 0.00 59.9
12 R2 478 0.0 0.488 9.0 LOS A 3.5 24.5 0.58 0.84 52.1
Approach 1211 0.0 0.488 3.6 NA 3.5 24.5 0.23 0.33 58.6
All Vehicles 2595 0.0 6.453 545.2 NA 165.7 1160.1 0.21 0.65 15.8

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R511
1 L2 625 0.0 0.337 5.7 LOS A 0.0 0.0 0.00 0.53 55.5
3 R2 276 0.0 2.582 1484.8 LOS F 114.5 801.6 1.00 4.57 9.5
Approach 901 0.0 2.582 458.4 LOS F 114.5 801.6 0.31 1.77 13.6
East: R514
4 L2 184 0.0 0.099 5.7 LOS A 0.0 0.0 0.00 0.53 58.8
5 T1 195 0.0 0.100 0.1 LOS A 0.0 0.0 0.00 0.00 60.0
Approach 379 0.0 0.100 2.8 NA 0.0 0.0 0.00 0.26 59.4
West: R511
11 T1 346 0.0 0.178 0.0 LOS A 0.0 0.0 0.00 0.00 60.0
12 R2 643 0.0 0.540 7.6 LOS A 4.6 32.4 0.48 0.67 53.0
Approach 989 0.0 0.540 4.9 NA 4.6 32.4 0.31 0.43 57.5
All Vehicles 2269 0.0 2.582 184.6 NA 114.5 801.6 0.26 0.93 27.9

CONCLUSION
The right turn movement on the southern approach already experiences a very bad LOS with the base year scenarios without the addition of the
development trips. This is due to the fact that the free-flow traffic on the R511/R514 increase and thus the side traffic struggles to find safe gaps to enter the
traffic stream. However, the actual intersection layout (refer to Figure 21) is a socalled “butterfly” whereby the right turning traffic has an acceleration lane to
enter the trough traffic stream on the R511/R514. Their entry is thus staged by manner of speaking. This detail cannot be simulated with SIDRA and the
delays experienced on this movement is an over-estimated.This was evident from the PM peak site visit. It is anticipated that no road upgrades are therefore
required.
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7.3.10 Intersection 10: R511/ Road P251-1
Table 21: Capacity Analysis Results for Intersection 10: R511/ Road P251-1

2018 PM Peak Hour Background Traffic 2018 Sat Peak Hour Background Traffic

Level of Service Summary

Movement Summary
Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
1 L2 108 0.0 0.147 10.7 LOS B 0.5 3.8 0.48 0.95 58.8
2 T1 1 0.0 3.076 1959.0 LOS F 89.8 628.9 1.00 3.41 9.2
3 R2 189 0.0 3.076 1958.1 LOS F 89.8 628.9 1.00 3.41 10.6
Approach 299 0.0 3.076 1251.8 LOS F 89.8 628.9 0.81 2.52 16.3
East: R511
4 L2 221 0.0 0.119 5.6 LOS A 0.0 0.0 0.00 0.53 59.2
5 T1 416 0.0 0.215 5.1 LOS A 3.0 20.7 0.59 0.00 58.8
6 R2 1 0.0 0.215 10.6 LOS B 3.0 20.7 0.59 0.00 8.8
Approach 638 0.0 0.215 5.3 NA 3.0 20.7 0.39 0.18 58.9
North: Development Access
7 L2 1 0.0 0.036 41.3 LOS E 0.1 0.7 0.83 0.90 36.0
8 T1 1 0.0 0.036 42.2 LOS E 0.1 0.7 0.83 0.90 53.9
9 R2 1 0.0 0.036 41.7 LOS E 0.1 0.7 0.83 0.90 49.5
Approach 3 0.0 0.036 41.8 LOS E 0.1 0.7 0.83 0.90 50.0
West: R511
10 L2 1 0.0 0.001 5.5 LOS A 0.0 0.0 0.00 0.58 30.1
11 T1 521 0.0 0.134 0.1 LOS A 0.0 0.0 0.00 0.00 60.0
12 R2 132 0.0 0.217 9.1 LOS A 0.8 5.4 0.51 0.78 58.8
Approach 654 0.0 0.217 1.9 NA 0.8 5.4 0.10 0.16 59.5
All Vehicles 1594 0.0 3.076 237.8 NA 89.8 628.9 0.35 0.61 35.3

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
1 L2 108 0.0 0.147 10.7 LOS B 0.5 3.8 0.48 0.95 58.8
2 T1 1 0.0 3.076 1959.0 LOS F 89.8 628.9 1.00 3.41 9.2
3 R2 189 0.0 3.076 1958.1 LOS F 89.8 628.9 1.00 3.41 10.6
Approach 299 0.0 3.076 1251.8 LOS F 89.8 628.9 0.81 2.52 16.3
East: R511
4 L2 221 0.0 0.119 5.6 LOS A 0.0 0.0 0.00 0.53 59.2
5 T1 416 0.0 0.215 5.1 LOS A 3.0 20.7 0.59 0.00 58.8
6 R2 1 0.0 0.215 10.6 LOS B 3.0 20.7 0.59 0.00 8.8
Approach 638 0.0 0.215 5.3 NA 3.0 20.7 0.39 0.18 58.9
North: Development Access
7 L2 1 0.0 0.036 41.3 LOS E 0.1 0.7 0.83 0.90 36.0
8 T1 1 0.0 0.036 42.2 LOS E 0.1 0.7 0.83 0.90 53.9
9 R2 1 0.0 0.036 41.7 LOS E 0.1 0.7 0.83 0.90 49.5
Approach 3 0.0 0.036 41.8 LOS E 0.1 0.7 0.83 0.90 50.0
West: R511
10 L2 1 0.0 0.001 5.5 LOS A 0.0 0.0 0.00 0.58 30.1
11 T1 521 0.0 0.134 0.1 LOS A 0.0 0.0 0.00 0.00 60.0
12 R2 132 0.0 0.217 9.1 LOS A 0.8 5.4 0.51 0.78 58.8
Approach 654 0.0 0.217 1.9 NA 0.8 5.4 0.10 0.16 59.5
All Vehicles 1594 0.0 3.076 237.8 NA 89.8 628.9 0.35 0.61 35.3

2018 PM Peak Hour Traffic plus Development Trips 2018 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary



NW GATEWAY X2 TIS_Jan 2019_V2
63

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
1 L2 286 0.0 0.434 13.3 LOS B 2.3 16.4 0.62 1.08 58.5
2 T1 1 0.0 19.809 17105.9 LOS F 325.3 2276.8 1.00 2.37 1.2
3 R2 462 0.0 19.809 17105.0 LOS F 325.3 2276.8 1.00 2.37 1.4
Approach 749 0.0 19.809 10575.6 LOS F 325.3 2276.8 0.85 1.88 2.6
East: R511
4 L2 333 0.0 0.179 5.6 LOS A 0.0 0.0 0.00 0.53 59.2
5 T1 492 0.0 0.257 7.7 LOS A 4.7 32.6 0.74 0.00 58.2
6 R2 2 0.0 0.257 13.2 LOS B 4.7 32.6 0.74 0.00 8.8
Approach 826 0.0 0.257 6.9 NA 4.7 32.6 0.44 0.22 58.6
North: Development Access
7 L2 17 0.0 0.196 35.6 LOS E 0.5 3.6 0.82 0.88 38.1
8 T1 1 0.0 0.196 36.5 LOS E 0.5 3.6 0.82 0.88 54.7
9 R2 2 0.0 0.196 35.9 LOS E 0.5 3.6 0.82 0.88 50.8
Approach 20 0.0 0.196 35.7 LOS E 0.5 3.6 0.82 0.88 43.3
West: R511
10 L2 1 0.0 0.001 5.5 LOS A 0.0 0.0 0.00 0.58 30.1
11 T1 644 0.0 0.165 0.1 LOS A 0.0 0.0 0.00 0.00 60.0
12 R2 204 0.0 0.381 11.5 LOS B 1.7 12.2 0.60 0.89 58.6
Approach 849 0.0 0.381 2.9 NA 1.7 12.2 0.14 0.21 59.4
All Vehicles 2445 0.0 19.809 3245.0 NA 325.3 2276.8 0.47 0.73 6.1

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
1 L2 225 0.0 0.306 11.4 LOS B 1.3 9.4 0.53 1.00 58.7
2 T1 1 0.0 9.117 7414.1 LOS F 244.7 1713.0 1.00 3.27 2.8
3 R2 394 0.0 9.117 7413.2 LOS F 244.7 1713.0 1.00 3.27 3.2
Approach 620 0.0 9.117 4723.9 LOS F 244.7 1713.0 0.83 2.45 5.4
East: R511
4 L2 338 0.0 0.182 5.6 LOS A 0.0 0.0 0.00 0.53 59.2
5 T1 416 0.0 0.215 5.1 LOS A 3.0 20.7 0.59 0.00 58.8
6 R2 1 0.0 0.215 10.6 LOS B 3.0 20.7 0.59 0.00 8.8
Approach 755 0.0 0.215 5.3 NA 3.0 20.7 0.33 0.24 58.9
North: Development Access
7 L2 1 0.0 0.058 64.5 LOS F 0.2 1.1 0.89 0.90 29.4
8 T1 1 0.0 0.058 65.4 LOS F 0.2 1.1 0.89 0.90 51.0
9 R2 1 0.0 0.058 64.9 LOS F 0.2 1.1 0.89 0.90 45.1
Approach 3 0.0 0.058 65.0 LOS F 0.2 1.1 0.89 0.90 45.7
West: R511
10 L2 1 0.0 0.001 5.5 LOS A 0.0 0.0 0.00 0.58 30.1
11 T1 521 0.0 0.134 0.1 LOS A 0.0 0.0 0.00 0.00 60.0
12 R2 203 0.0 0.335 10.0 LOS A 1.5 10.3 0.55 0.84 58.8
Approach 725 0.0 0.335 2.9 NA 1.5 10.3 0.15 0.24 59.4
All Vehicles 2103 0.0 9.117 1395.6 NA 244.7 1713.0 0.42 0.89 12.6

2023 PM Peak Hour Background Traffic 2023 Sat Peak Hour Background Traffic

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
1 L2 126 0.0 0.208 12.2 LOS B 0.8 5.3 0.56 1.00 58.6
2 T1 1 0.0 8.856 7260.3 LOS F 136.6 956.0 1.00 2.27 2.8
3 R2 204 0.0 8.856 7259.4 LOS F 136.6 956.0 1.00 2.27 3.3
Approach 332 0.0 8.856 4498.5 LOS F 136.6 956.0 0.83 1.79 5.7
East: R511
4 L2 227 0.0 0.122 5.6 LOS A 0.0 0.0 0.00 0.53 59.2
5 T1 543 0.0 0.284 9.6 LOS A 7.1 49.7 1.00 0.00 57.8
6 R2 2 0.0 0.284 15.1 LOS C 7.1 49.7 1.00 0.00 8.7
Approach 773 0.0 0.284 8.4 NA 7.1 49.7 0.71 0.16 58.2
North: Development Access
7 L2 19 0.0 0.157 27.0 LOS D 0.4 3.0 0.77 0.89 41.8
8 T1 1 0.0 0.157 27.8 LOS D 0.4 3.0 0.77 0.89 55.9
9 R2 2 0.0 0.157 27.3 LOS D 0.4 3.0 0.77 0.89 52.8
Approach 22 0.0 0.157 27.0 LOS D 0.4 3.0 0.77 0.89 46.0
West: R511
10 L2 1 0.0 0.001 5.5 LOS A 0.0 0.0 0.00 0.58 30.1
11 T1 712 0.0 0.182 0.1 LOS A 0.0 0.0 0.00 0.00 60.0
12 R2 139 0.0 0.283 11.5 LOS B 1.1 7.7 0.60 0.86 58.6
Approach 852 0.0 0.283 2.0 NA 1.1 7.7 0.10 0.14 59.5
All Vehicles 1978 0.0 8.856 758.6 NA 136.6 956.0 0.47 0.43 18.1

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
1 L2 120 0.0 0.173 11.2 LOS B 0.6 4.4 0.51 0.97 58.7
2 T1 1 0.0 4.765 3502.0 LOS F 117.4 822.0 1.00 3.07 5.5
3 R2 209 0.0 4.765 3501.1 LOS F 117.4 822.0 1.00 3.07 6.4
Approach 331 0.0 4.765 2234.1 LOS F 117.4 822.0 0.82 2.30 10.4
East: R511
4 L2 244 0.0 0.131 5.6 LOS A 0.0 0.0 0.00 0.53 59.2
5 T1 459 0.0 0.237 6.2 LOS A 3.7 26.2 0.66 0.00 58.6
6 R2 1 0.0 0.237 11.7 LOS B 3.7 26.2 0.66 0.00 8.8
Approach 704 0.0 0.237 6.0 NA 3.7 26.2 0.43 0.18 58.7
North: Development Access
7 L2 1 0.0 0.050 56.3 LOS F 0.1 0.9 0.88 0.91 31.5
8 T1 1 0.0 0.050 57.2 LOS F 0.1 0.9 0.88 0.91 52.0
9 R2 1 0.0 0.050 56.6 LOS F 0.1 0.9 0.88 0.91 46.6
Approach 3 0.0 0.050 56.7 LOS F 0.1 0.9 0.88 0.91 47.2
West: R511
10 L2 1 0.0 0.001 5.5 LOS A 0.0 0.0 0.00 0.58 30.1
11 T1 576 0.0 0.148 0.1 LOS A 0.0 0.0 0.00 0.00 60.0
12 R2 145 0.0 0.257 9.9 LOS A 1.0 6.8 0.54 0.82 58.8
Approach 722 0.0 0.257 2.1 NA 1.0 6.8 0.11 0.17 59.5
All Vehicles 1760 0.0 4.765 422.9 NA 117.4 822.0 0.37 0.58 26.8
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2023 PM Peak Hour Traffic plus Development Trips 2023 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
1 L2 298 0.0 0.490 14.6 LOS B 2.8 19.4 0.66 1.11 58.4
2 T1 1 0.0 32.582 28685.5 LOS F 371.5 2600.8 1.00 1.91 0.7
3 R2 481 0.0 32.582 28684.6 LOS F 371.5 2600.8 1.00 1.91 0.9
Approach 780 0.0 32.582 17735.1 LOS F 371.5 2600.8 0.87 1.60 1.6
East: R511
4 L2 355 0.0 0.191 5.6 LOS A 0.0 0.0 0.00 0.53 59.2
5 T1 543 0.0 0.284 9.6 LOS A 7.1 49.7 1.00 0.00 57.8
6 R2 2 0.0 0.284 15.1 LOS C 7.1 49.7 1.00 0.00 8.7
Approach 900 0.0 0.284 8.0 NA 7.1 49.7 0.61 0.21 58.4
North: Development Access
7 L2 19 0.0 0.306 60.1 LOS F 0.9 6.0 0.88 0.96 30.5
8 T1 1 0.0 0.306 61.0 LOS F 0.9 6.0 0.88 0.96 51.5
9 R2 2 0.0 0.306 60.5 LOS F 0.9 6.0 0.88 0.96 45.9
Approach 22 0.0 0.306 60.2 LOS F 0.9 6.0 0.88 0.96 35.8
West: R511
10 L2 1 0.0 0.001 5.5 LOS A 0.0 0.0 0.00 0.58 30.1
11 T1 712 0.0 0.182 0.1 LOS A 0.0 0.0 0.00 0.00 60.0
12 R2 217 0.0 0.442 13.1 LOS B 2.1 14.9 0.66 0.94 58.4
Approach 929 0.0 0.442 3.1 NA 2.1 14.9 0.15 0.22 59.3
All Vehicles 2632 0.0 32.582 5261.0 NA 371.5 2600.8 0.53 0.63 3.9

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R512
1 L2 237 0.0 0.342 12.1 LOS B 1.6 11.2 0.57 1.04 58.7
2 T1 1 0.0 13.688 11563.0 LOS F 276.1 1932.9 1.00 2.70 1.8
3 R2 414 0.0 13.688 11562.1 LOS F 276.1 1932.9 1.00 2.70 2.1
Approach 652 0.0 13.688 7363.8 LOS F 276.1 1932.9 0.84 2.10 3.6
East: R511
4 L2 361 0.0 0.194 5.7 LOS A 0.0 0.0 0.00 0.53 59.2
5 T1 459 0.0 0.237 6.2 LOS A 3.7 26.2 0.66 0.00 58.6
6 R2 1 0.0 0.237 11.7 LOS B 3.7 26.2 0.66 0.00 8.8
Approach 821 0.0 0.237 6.0 NA 3.7 26.2 0.37 0.23 58.8
North: Development Access
7 L2 1 0.0 0.084 90.6 LOS F 0.2 1.5 0.92 0.91 24.4
8 T1 1 0.0 0.084 91.5 LOS F 0.2 1.5 0.92 0.91 48.0
9 R2 1 0.0 0.084 91.0 LOS F 0.2 1.5 0.92 0.91 41.0
Approach 3 0.0 0.084 91.0 LOS F 0.2 1.5 0.92 0.91 41.7
West: R511
10 L2 1 0.0 0.001 5.5 LOS A 0.0 0.0 0.00 0.58 30.1
11 T1 576 0.0 0.148 0.1 LOS A 0.0 0.0 0.00 0.00 60.0
12 R2 217 0.0 0.383 11.0 LOS B 1.8 12.5 0.58 0.88 58.6
Approach 794 0.0 0.383 3.1 NA 1.8 12.5 0.16 0.24 59.3
All Vehicles 2269 0.0 13.688 2117.6 NA 276.1 1932.9 0.43 0.77 8.9

CONCLUSION
The right turn movement on the southern approach already experiences a very bad LOS with the base year scenarios without the addition of the
development trips. This is due to the fact that right turning traffic struggles to find save gaps to enter the traffic stream in the free-flow traffic on the R511. The
actual intersection layout (refer to Figure 21) geometrically functions as a socalled “butterfly” whereby the right turning traffic has an acceleration lane to
enter the trough traffic stream on the R511. However, amendments to the road markings can formalise this and simultaneously improve the road safety at the
intersection. Their entry is thus staged by figure of speech. This detail cannot be simulated with SIDRA and the delays experienced on this movement is an
over-estimated.This was evident from the PM peak site visit. It is anticipated that no road upgrades are needed, but that an amendment to the road markings
be discussed with the NWDPWT.

7.3.11 Hartbeespoort Dam Wall
The road across the Hartbeespoort Dam Wall is a single lane that can accommodate traffic only in one direction at a time and is not an intersection in the
traditional sense (refer to Figure 21 for the layout).  At each end of where the single lane starts, a traffic signal controls the one-way flow of traffic from each
side. The traffic signal settings were measured during the site visit in order to ensure accuracy of the SIDRA analysis.  The capacity can’t be increased as it is
not possible to construct additional traffic lanes to accommodate more traffic. Therefore, the only way to determine what the effect of the additional development
traffic will have on the flow of traffic across the dam wall, is to consider the increase in delay that that traffic will experience. The delays (measured in seconds)
are therefore highlighted in the different scenarios presented in Table 22.
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Table 22: Capacity Analysis Results: Dam Wall
2018 PM Peak Hour Background Traffic 2018 Sat Peak Hour Background Traffic

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Scott St
5 T1 253 0.0 0.338 157.3 LOS F 58.4 408.6 0.76 0.67 33.0
Approach 253 0.0 0.338 157.3 LOS F 58.4 408.6 0.76 0.67 33.0
West: R104 (Road P2/4)
11 T1 327 0.0 0.438 164.6 LOS F 79.2 554.3 0.80 0.72 32.3
Approach 327 0.0 0.438 164.6 LOS F 79.2 554.3 0.80 0.72 32.3
All Vehicles 580 0.0 0.438 161.4 LOS F 79.2 554.3 0.78 0.70 32.6

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Scott St
5 T1 271 0.0 0.362 159.0 LOS F 63.2 442.3 0.77 0.68 32.9
Approach 271 0.0 0.362 159.0 LOS F 63.2 442.3 0.77 0.68 32.9
West: R104 (Road P2/4)
11 T1 265 0.0 0.355 158.5 LOS F 61.8 432.3 0.77 0.68 32.9
Approach 265 0.0 0.355 158.5 LOS F 61.8 432.3 0.77 0.68 32.9
All Vehicles 536 0.0 0.362 158.7 LOS F 63.2 442.3 0.77 0.68 32.9

2018 PM Peak Hour Traffic plus Development Trips 2018 Sat Peak Hour Traffic plus Development Trips

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Scott St
5 T1 373 0.0 0.499 169.4 LOS F 92.8 649.3 0.83 0.74 31.9
Approach 373 0.0 0.499 169.4 LOS F 92.8 649.3 0.83 0.74 31.9
West: R104 (Road P2/4)
11 T1 459 0.0 0.615 179.3 LOS F 120.9 846.4 0.88 0.80 31.1
Approach 459 0.0 0.615 179.3 LOS F 120.9 846.4 0.88 0.80 31.1
All Vehicles 832 0.0 0.615 174.9 LOS F 120.9 846.4 0.85 0.77 31.4

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Scott St
5 T1 387 0.0 0.519 171.0 LOS F 97.3 681.4 0.83 0.75 31.8
Approach 387 0.0 0.519 171.0 LOS F 97.3 681.4 0.83 0.75 31.8
West: R104 (Road P2/4)
11 T1 382 0.0 0.512 170.5 LOS F 95.7 669.8 0.83 0.75 31.8
Approach 382 0.0 0.512 170.5 LOS F 95.7 669.8 0.83 0.75 31.8
All Vehicles 769 0.0 0.519 170.8 LOS F 97.3 681.4 0.83 0.75 31.8

2023 PM Peak Hour Background Traffic 2023 Sat Peak Hour Background Traffic

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Scott St
5 T1 279 0.0 0.374 159.8 LOS F 65.5 458.4 0.78 0.69 32.8
Approach 279 0.0 0.374 159.8 LOS F 65.5 458.4 0.78 0.69 32.8
West: R104 (Road P2/4)
11 T1 361 0.0 0.484 168.2 LOS F 89.2 624.4 0.82 0.74 32.0
Approach 361 0.0 0.484 168.2 LOS F 89.2 624.4 0.82 0.74 32.0
All Vehicles 640 0.0 0.484 164.5 LOS F 89.2 624.4 0.80 0.71 32.4

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Scott St
5 T1 299 0.0 0.400 161.8 LOS F 71.0 497.3 0.79 0.70 32.6
Approach 299 0.0 0.400 161.8 LOS F 71.0 497.3 0.79 0.70 32.6
West: R104 (Road P2/4)
11 T1 293 0.0 0.392 161.1 LOS F 69.3 484.9 0.78 0.70 32.7
Approach 293 0.0 0.392 161.1 LOS F 69.3 484.9 0.78 0.70 32.7
All Vehicles 592 0.0 0.400 161.5 LOS F 71.0 497.3 0.78 0.70 32.6

2023 PM Peak Hour Traffic plus Development Trips 2023 Sat Peak Hour Traffic plus Development Trips

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Scott St
5 T1 399 0.0 0.534 172.3 LOS F 101.0 707.0 0.84 0.76 31.7
Approach 399 0.0 0.534 172.3 LOS F 101.0 707.0 0.84 0.76 31.7
West: R104 (Road P2/4)
11 T1 493 0.0 0.660 183.5 LOS F 132.8 929.7 0.90 0.82 30.7
Approach 493 0.0 0.660 183.5 LOS F 132.8 929.7 0.90 0.82 30.7
All Vehicles 892 0.0 0.660 178.5 LOS F 132.8 929.7 0.87 0.79 31.1

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Scott St
5 T1 416 0.0 0.557 174.2 LOS F 106.4 745.1 0.85 0.77 31.5
Approach 416 0.0 0.557 174.2 LOS F 106.4 745.1 0.85 0.77 31.5
West: R104 (Road P2/4)
11 T1 411 0.0 0.550 173.6 LOS F 104.7 733.1 0.85 0.77 31.6
Approach 411 0.0 0.550 173.6 LOS F 104.7 733.1 0.85 0.77 31.6
All Vehicles 826 0.0 0.557 174.0 LOS F 106.4 745.1 0.85 0.77 31.5

CONCLUSION
The average delay for all vehicles increase with 13.5s with the addition of the development traffic to the base year PM peak scenario, and with 12.1s in the
Sat peak scenario.

The average delay for all vehicles increase with 14s with the addition of the development traffic to the future year PM peak scenario, and with 12.5s in the Sat
peak scenario.

The increase in average delay experienced for all vehicles in the base – and future year scenarios, due to the addition of the development traffic is deemed
acceptable and should not have a detrimental effect on the dam wall per se.
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7.3.12 Development Access 1
Table 23: Capacity Analysis Results: Development Access 1

2018 PM Peak Hour Traffic plus Development Trips 2018 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Road P2/4
5 T1 329 0.0 0.301 4.9 LOS A 2.3 15.9 0.42 0.49 54.5
6 R2 43 0.0 0.301 9.5 LOS A 2.3 15.9 0.42 0.49 54.5
Approach 373 0.0 0.301 5.4 LOS A 2.3 15.9 0.42 0.49 54.5
North: Access 1
7 L2 56 0.0 0.201 6.6 LOS A 1.2 8.6 0.61 0.71 51.0
9 R2 129 0.0 0.201 11.4 LOS B 1.2 8.6 0.61 0.71 52.1
Approach 185 0.0 0.201 9.9 LOS A 1.2 8.6 0.61 0.71 51.8
West: Road P2/4
10 L2 100 0.0 0.340 4.1 LOS A 2.7 19.2 0.24 0.41 54.5
11 T1 403 0.0 0.340 4.3 LOS A 2.7 19.2 0.24 0.41 55.8
Approach 503 0.0 0.340 4.2 LOS A 2.7 19.2 0.24 0.41 55.5
All Vehicles 1061 0.0 0.340 5.6 LOS A 2.7 19.2 0.37 0.49 54.5

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Road P2/4
5 T1 369 0.0 0.267 4.3 LOS A 2.0 14.1 0.23 0.41 55.6
6 R2 18 0.0 0.267 8.9 LOS A 2.0 14.1 0.23 0.41 55.5
Approach 387 0.0 0.267 4.5 LOS A 2.0 14.1 0.23 0.41 55.6
North: Access 1
7 L2 19 0.0 0.065 6.0 LOS A 0.4 2.5 0.52 0.65 51.5
9 R2 44 0.0 0.065 10.8 LOS B 0.4 2.5 0.52 0.65 52.5
Approach 63 0.0 0.065 9.3 LOS A 0.4 2.5 0.52 0.65 52.2
West: Road P2/4
10 L2 43 0.0 0.257 3.9 LOS A 1.8 12.6 0.12 0.40 55.0
11 T1 363 0.0 0.257 4.1 LOS A 1.8 12.6 0.12 0.40 56.3
Approach 406 0.0 0.257 4.1 LOS A 1.8 12.6 0.12 0.40 56.1
All Vehicles 857 0.0 0.267 4.6 LOS A 2.0 14.1 0.20 0.42 55.6

2023 PM Peak Hour Traffic plus Development Trips 2023 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Road P2/4
5 T1 356 0.0 0.321 4.9 LOS A 2.5 17.4 0.43 0.50 54.5
6 R2 43 0.0 0.321 9.6 LOS A 2.5 17.4 0.43 0.50 54.4
Approach 399 0.0 0.321 5.4 LOS A 2.5 17.4 0.43 0.50 54.5
North: Access 1
7 L2 56 0.0 0.205 6.8 LOS A 1.3 8.9 0.63 0.73 50.9
9 R2 129 0.0 0.205 11.7 LOS B 1.3 8.9 0.63 0.73 51.9
Approach 185 0.0 0.205 10.2 LOS B 1.3 8.9 0.63 0.73 51.6
West: Road P2/4
10 L2 100 0.0 0.361 4.1 LOS A 3.0 21.0 0.24 0.41 54.5
11 T1 437 0.0 0.361 4.3 LOS A 3.0 21.0 0.24 0.41 55.7
Approach 537 0.0 0.361 4.2 LOS A 3.0 21.0 0.24 0.41 55.5
All Vehicles 1121 0.0 0.361 5.6 LOS A 3.0 21.0 0.37 0.49 54.5

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Road P2/4
5 T1 398 0.0 0.285 4.3 LOS A 2.2 15.5 0.23 0.41 55.6
6 R2 18 0.0 0.285 8.9 LOS A 2.2 15.5 0.23 0.41 55.5
Approach 416 0.0 0.285 4.5 LOS A 2.2 15.5 0.23 0.41 55.6
North: Access 1
7 L2 19 0.0 0.067 6.2 LOS A 0.4 2.6 0.54 0.66 51.3
9 R2 44 0.0 0.067 11.0 LOS B 0.4 2.6 0.54 0.66 52.4
Approach 63 0.0 0.067 9.5 LOS A 0.4 2.6 0.54 0.66 52.1
West: Road P2/4
10 L2 42 0.0 0.274 3.9 LOS A 2.0 13.7 0.12 0.40 55.0
11 T1 392 0.0 0.274 4.1 LOS A 2.0 13.7 0.12 0.40 56.3
Approach 434 0.0 0.274 4.1 LOS A 2.0 13.7 0.12 0.40 56.1
All Vehicles 913 0.0 0.285 4.6 LOS A 2.2 15.5 0.20 0.42 55.6

CONCLUSION
The access functions at a very good LOS in all the scenarios.
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7.3.13 Development Access 2
Table 24: Capacity Analysis Results: Development Access 2

2018 PM Peak Hour Traffic plus Development Trips 2018 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Road P2/4
5 T1 459 0.0 0.243 5.5 LOS A 1.5 10.3 0.50 0.57 54.2
6 R2 68 0.0 0.243 10.2 LOS B 1.5 10.2 0.50 0.60 53.8
Approach 527 0.0 0.243 6.1 LOS A 1.5 10.3 0.50 0.57 54.2
North: Access 2
7 L2 67 0.0 0.114 7.8 LOS A 0.5 3.5 0.56 0.70 52.5
9 R2 269 0.0 0.261 10.7 LOS B 1.4 9.6 0.54 0.74 51.5
Approach 337 0.0 0.261 10.1 LOS B 1.4 9.6 0.54 0.73 51.7
West: Road P2/4
10 L2 272 0.0 0.256 4.4 LOS A 1.6 11.4 0.25 0.46 54.5
11 T1 436 0.0 0.256 4.5 LOS A 1.6 11.4 0.25 0.42 55.7
Approach 707 0.0 0.256 4.4 LOS A 1.6 11.4 0.25 0.44 55.2
All Vehicles 1572 0.0 0.261 6.2 LOS A 1.6 11.4 0.40 0.55 54.1

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Road P2/4
5 T1 414 0.0 0.251 6.1 LOS A 1.5 10.7 0.56 0.62 53.8
6 R2 91 0.0 0.251 10.8 LOS B 1.5 10.5 0.57 0.66 53.2
Approach 504 0.0 0.251 6.9 LOS A 1.5 10.7 0.56 0.63 53.7
North: Access 2
7 L2 89 0.0 0.134 6.7 LOS A 0.6 4.5 0.50 0.62 53.2
9 R2 360 0.0 0.319 10.3 LOS B 2.0 13.7 0.50 0.69 51.6
Approach 449 0.0 0.319 9.6 LOS A 2.0 13.7 0.50 0.68 51.9
West: Road P2/4
10 L2 360 0.0 0.262 4.5 LOS A 1.7 11.8 0.29 0.49 54.4
11 T1 277 0.0 0.224 4.6 LOS A 1.4 9.6 0.29 0.43 55.5
Approach 637 0.0 0.262 4.5 LOS A 1.7 11.8 0.29 0.46 54.9
All Vehicles 1591 0.0 0.319 6.7 LOS A 2.0 13.7 0.44 0.57 53.6

2023 PM Peak Hour Traffic plus Development Trips 2023 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Road P2/4
5 T1 485 0.0 0.255 5.6 LOS A 1.6 11.0 0.50 0.57 54.2
6 R2 67 0.0 0.255 10.2 LOS B 1.5 10.8 0.50 0.60 53.8
Approach 553 0.0 0.255 6.1 LOS A 1.6 11.0 0.50 0.57 54.2
North: Access 2
7 L2 67 0.0 0.117 8.0 LOS A 0.5 3.5 0.57 0.71 52.3
9 R2 269 0.0 0.267 10.8 LOS B 1.4 9.7 0.56 0.76 51.5
Approach 337 0.0 0.267 10.3 LOS B 1.4 9.7 0.56 0.75 51.6
West: Road P2/4
10 L2 272 0.0 0.268 4.4 LOS A 1.7 12.1 0.25 0.46 54.5
11 T1 471 0.0 0.268 4.5 LOS A 1.7 12.1 0.25 0.42 55.7
Approach 742 0.0 0.268 4.4 LOS A 1.7 12.1 0.25 0.44 55.3
All Vehicles 1632 0.0 0.268 6.2 LOS A 1.7 12.1 0.40 0.55 54.1

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

East: Road P2/4
5 T1 442 0.0 0.260 6.1 LOS A 1.6 11.3 0.57 0.62 53.9
6 R2 89 0.0 0.260 10.9 LOS B 1.6 11.0 0.57 0.66 53.4
Approach 532 0.0 0.260 6.9 LOS A 1.6 11.3 0.57 0.62 53.8
North: Access 2
7 L2 89 0.0 0.132 6.8 LOS A 0.6 4.5 0.51 0.63 53.3
9 R2 360 0.0 0.318 10.5 LOS B 2.0 13.7 0.52 0.70 51.7
Approach 449 0.0 0.318 9.7 LOS A 2.0 13.7 0.52 0.68 52.0
West: Road P2/4
10 L2 360 0.0 0.256 4.5 LOS A 1.7 11.6 0.29 0.48 54.5
11 T1 304 0.0 0.238 4.6 LOS A 1.5 10.4 0.29 0.43 55.6
Approach 664 0.0 0.256 4.6 LOS A 1.7 11.6 0.29 0.46 55.0
All Vehicles 1645 0.0 0.318 6.7 LOS A 2.0 13.7 0.44 0.57 53.8

CONCLUSION
The access functions at a very good LOS in all the scenarios.
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7.3.14 Development Access 3
Table 25: Capacity Analysis Results: Development Access 3

2018 PM Peak Hour Traffic plus Development Trips 2018 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R513 (Road P251/1)
2 T1 662 0.0 0.613 5.3 LOS A 6.8 47.8 0.61 0.54 53.6
3 R2 128 0.0 0.613 10.0 LOS B 6.8 47.8 0.61 0.54 53.6
Approach 791 0.0 0.613 6.1 LOS A 6.8 47.8 0.61 0.54 53.6
East: Access 3
4 L2 131 0.0 0.272 6.3 LOS A 1.8 12.8 0.62 0.69 51.9
6 R2 131 0.0 0.272 11.1 LOS B 1.8 12.8 0.62 0.69 53.0
Approach 261 0.0 0.272 8.7 LOS A 1.8 12.8 0.62 0.69 52.4
North: R513 (Road P251/1)
7 L2 128 0.0 0.374 4.8 LOS A 3.1 21.4 0.45 0.49 53.6
8 T1 342 0.0 0.374 5.0 LOS A 3.1 21.4 0.45 0.49 54.9
Approach 471 0.0 0.374 4.9 LOS A 3.1 21.4 0.45 0.49 54.5
All Vehicles 1522 0.0 0.613 6.2 LOS A 6.8 47.8 0.56 0.55 53.7

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R513 (Road P251/1)
2 T1 564 0.0 0.596 5.6 LOS A 6.3 44.1 0.65 0.58 53.3
3 R2 164 0.0 0.596 10.4 LOS B 6.3 44.1 0.65 0.58 53.4
Approach 728 0.0 0.596 6.7 LOS A 6.3 44.1 0.65 0.58 53.3
East: Access 3
4 L2 164 0.0 0.350 6.6 LOS A 2.5 17.6 0.67 0.72 51.6
6 R2 163 0.0 0.350 11.5 LOS B 2.5 17.6 0.67 0.72 52.7
Approach 327 0.0 0.350 9.0 LOS A 2.5 17.6 0.67 0.72 52.2
North: R513 (Road P251/1)
7 L2 164 0.0 0.421 5.1 LOS A 3.6 25.2 0.53 0.52 53.4
8 T1 363 0.0 0.421 5.3 LOS A 3.6 25.2 0.53 0.52 54.6
Approach 527 0.0 0.421 5.2 LOS A 3.6 25.2 0.53 0.52 54.2
All Vehicles 1583 0.0 0.596 6.7 LOS A 6.3 44.1 0.62 0.59 53.4

2023 PM Peak Hour Traffic plus Development Trips 2023 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R513 (Road P251/1)
2 T1 701 0.0 0.641 5.4 LOS A 7.5 52.6 0.64 0.54 53.6
3 R2 127 0.0 0.641 10.1 LOS B 7.5 52.6 0.64 0.54 53.5
Approach 828 0.0 0.641 6.1 LOS A 7.5 52.6 0.64 0.54 53.5
East: Access 3
4 L2 131 0.0 0.280 6.5 LOS A 1.9 13.2 0.64 0.71 51.7
6 R2 131 0.0 0.280 11.3 LOS B 1.9 13.2 0.64 0.71 52.8
Approach 261 0.0 0.280 8.9 LOS A 1.9 13.2 0.64 0.71 52.2
North: R513 (Road P251/1)
7 L2 127 0.0 0.396 4.8 LOS A 3.3 23.4 0.46 0.49 53.6
8 T1 373 0.0 0.396 5.0 LOS A 3.3 23.4 0.46 0.49 54.8
Approach 500 0.0 0.396 4.9 LOS A 3.3 23.4 0.46 0.49 54.5
All Vehicles 1589 0.0 0.641 6.2 LOS A 7.5 52.6 0.58 0.55 53.6

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R513 (Road P251/1)
2 T1 598 0.0 0.622 5.7 LOS A 6.9 48.0 0.68 0.59 53.3
3 R2 163 0.0 0.622 10.3 LOS B 6.9 48.0 0.68 0.59 53.2
Approach 761 0.0 0.622 6.7 LOS A 6.9 48.0 0.68 0.59 53.2
East: Access 3
4 L2 164 0.0 0.363 6.9 LOS A 2.6 18.4 0.71 0.75 51.4
6 R2 163 0.0 0.363 11.8 LOS B 2.6 18.4 0.71 0.75 52.5
Approach 327 0.0 0.363 9.3 LOS A 2.6 18.4 0.71 0.75 51.9
North: R513 (Road P251/1)
7 L2 163 0.0 0.466 5.2 LOS A 4.2 29.3 0.56 0.54 53.2
8 T1 398 0.0 0.466 5.4 LOS A 4.2 29.3 0.56 0.54 54.4
Approach 561 0.0 0.466 5.3 LOS A 4.2 29.3 0.56 0.54 54.1
All Vehicles 1649 0.0 0.622 6.7 LOS A 6.9 48.0 0.64 0.60 53.3

CONCLUSION
The access functions at a very good LOS in all the scenarios.
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7.3.15 Development Access 4
Table 26: Capacity Analysis Results: Development Access 4

2018 PM Peak Hour Traffic plus Development Trips 2018 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R513 (Road P251/1)
2 T1 793 0.0 0.541 4.2 LOS A 6.2 43.1 0.26 0.41 55.4
3 R2 59 0.0 0.541 8.9 LOS A 6.2 43.1 0.26 0.41 55.3
Approach 852 0.0 0.541 4.6 LOS A 6.2 43.1 0.26 0.41 55.4
East: Access 4
4 L2 29 0.0 0.066 6.5 LOS A 0.4 2.6 0.59 0.66 51.7
6 R2 29 0.0 0.066 11.3 LOS B 0.4 2.6 0.59 0.66 52.8
Approach 59 0.0 0.066 8.9 LOS A 0.4 2.6 0.59 0.66 52.3
North: R513 (Road P251/1)
7 L2 59 0.0 0.348 4.2 LOS A 2.7 18.7 0.27 0.42 54.3
8 T1 440 0.0 0.348 4.4 LOS A 2.7 18.7 0.27 0.42 55.6
Approach 499 0.0 0.348 4.4 LOS A 2.7 18.7 0.27 0.42 55.4
All Vehicles 1409 0.0 0.541 4.7 LOS A 6.2 43.1 0.28 0.42 55.3

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R513 (Road P251/1)
2 T1 728 0.0 0.476 4.2 LOS A 4.9 34.6 0.21 0.40 55.7
3 R2 25 0.0 0.476 8.8 LOS A 4.9 34.6 0.21 0.40 55.6
Approach 754 0.0 0.476 4.3 LOS A 4.9 34.6 0.21 0.40 55.7
East: Access 4
4 L2 25 0.0 0.059 6.9 LOS A 0.3 2.3 0.61 0.67 51.4
6 R2 25 0.0 0.059 11.7 LOS B 0.3 2.3 0.61 0.67 52.5
Approach 51 0.0 0.059 9.3 LOS A 0.3 2.3 0.61 0.67 52.0
North: R513 (Road P251/1)
7 L2 25 0.0 0.337 4.0 LOS A 2.6 18.1 0.16 0.39 54.8
8 T1 501 0.0 0.337 4.1 LOS A 2.6 18.1 0.16 0.39 56.1
Approach 526 0.0 0.337 4.1 LOS A 2.6 18.1 0.16 0.39 56.0
All Vehicles 1331 0.0 0.476 4.4 LOS A 4.9 34.6 0.21 0.41 55.7

2023 PM Peak Hour Traffic plus Development Trips 2023 Sat Peak Hour Traffic plus Development Trips

Level of Service Summary

Movement Summary

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R513 (Road P251/1)
2 T1 832 0.0 0.564 4.2 LOS A 6.7 47.0 0.27 0.40 55.4
3 R2 58 0.0 0.564 8.9 LOS A 6.7 47.0 0.27 0.40 55.3
Approach 889 0.0 0.564 4.6 LOS A 6.7 47.0 0.27 0.40 55.3
East: Access 4
4 L2 29 0.0 0.068 6.7 LOS A 0.4 2.7 0.60 0.67 51.6
6 R2 29 0.0 0.068 11.5 LOS B 0.4 2.7 0.60 0.67 52.6
Approach 59 0.0 0.068 9.1 LOS A 0.4 2.7 0.60 0.67 52.1
North: R513 (Road P251/1)
7 L2 58 0.0 0.367 4.2 LOS A 2.9 20.3 0.27 0.42 54.3
8 T1 471 0.0 0.367 4.4 LOS A 2.9 20.3 0.27 0.42 55.6
Approach 528 0.0 0.367 4.4 LOS A 2.9 20.3 0.27 0.42 55.4
All Vehicles 1477 0.0 0.564 4.7 LOS A 6.7 47.0 0.28 0.42 55.2

Movement Performance - Vehicles
Mov
ID

ODMov Demand
Flows

Deg.
Satn

Average
Delay

Level of
Service

95% Back of
Queue

Prop.
Queued

Effective
Stop
Rate

Average
Speed

Total HV Vehicles Distance
veh/h % v/c sec veh m per veh km/h

South: R513 (Road P251/1)
2 T1 761 0.0 0.495 4.2 LOS A 5.3 37.2 0.22 0.40 55.7
3 R2 24 0.0 0.495 8.8 LOS A 5.3 37.2 0.22 0.40 55.6
Approach 785 0.0 0.495 4.3 LOS A 5.3 37.2 0.22 0.40 55.7
East: Access 4
4 L2 25 0.0 0.060 7.2 LOS A 0.3 2.4 0.63 0.68 51.2
6 R2 25 0.0 0.060 12.0 LOS B 0.3 2.4 0.63 0.68 52.3
Approach 51 0.0 0.060 9.6 LOS A 0.3 2.4 0.63 0.68 51.8
North: R513 (Road P251/1)
7 L2 24 0.0 0.357 4.0 LOS A 2.8 19.7 0.16 0.39 54.8
8 T1 537 0.0 0.357 4.1 LOS A 2.8 19.7 0.16 0.39 56.1
Approach 561 0.0 0.357 4.1 LOS A 2.8 19.7 0.16 0.39 56.0
All Vehicles 1397 0.0 0.495 4.4 LOS A 5.3 37.2 0.21 0.40 55.7

CONCLUSION
The access functions at a very good LOS in all the scenarios.
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7.4 Capacity Analysis Conclusion
The following road upgrades are required to be implemented by the developer:

à Conversion of Intersection 1 to a roundabout;
à Implementation of roundabouts as intersection control measures at all four development accesses;
à It is proposed that the implementation of a staged crossing for the side road traffic to enter the free-

flow traffic stream be evaluated at Intersection 10. This can seemingly be achieved by amending
road markings on the R511.

The following road upgrades are required to be implemented by the relevant road authorities:

à The conversion of Intersection 5 to a mini-circle;
à The implementation of a traffic signal with the necessary additional turning lanes at Intersection 7;
à It is proposed that the implementation of a staged crossing for the side road traffic to enter the free-

flow traffic stream be evaluated at Intersection 8.
The conclusion on the impact of the development traffic on the dam wall is as follows:

à The increase in average delay experienced for all vehicles in the base – and future year scenarios,
due to the addition of the development traffic is deemed acceptable and should not have a
detrimental effect on the dam wall per se.

The proposed road upgrades surrounding the development, is indicated on an extract from the
conceptual design in Figure 22. The complete conceptual design plan for the upgrades surrounding the
development is attached in Annexure E.
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Figure 22: Conceptual Design of Road Upgrades Surrounding the Development
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8 Non-motorised - and Public Transport
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 TIA.

8.1 Existing Public Transport Services and Facilities
The traffic surveys conducted were classified and thus minibus taxis and buses were surveyed as
well. Table 27 indicates the percentage public transport from the total intersection traffic that was
surveyed for the PM – and Sat peak hour respectively at Intersection 1.
Table 27: Public Transport Composition at Intersection 1

Transport Mode PM Peak Hour Sat. Peak Hour

Minibus-Taxis 8% 3%

Buses 1% <1%

The main public transport traffic direction at the intersection is from the R512 (southern approach)
turning left into the R104 (western approach) and vice versa.

The area surrounding the development has no formal public transport facilities of any kind. There is
an existing informal holding area for minibus-taxis across the access to Damdoryn Junction on the
R104, west of Intersection 1 as indicated in Figure 21.

Significant pedestrians as well as cyclists wre observed during the site visit on the roads surrounding
the development, but no non-motorised transport (NMT) facilities exists.
Figure 23: Informal Taxi Holding Area

8.2 Public Transport Conclusion
The area surrounding the development has no formal public transport facilities of any kind. It is
recommended that the necessary road authorities investigate this as a matter of priority.

It is proposed that the development provide a formal walkway along the most part of the development
boundaries with Road P2/4 and the R513 (Road P251-1). Furthermore, that a bus/taxi bay is provided
in front of the shopping centre downstream from Intersection 1 along Road P2/4. These upgrades are
indicated in Figure 22.
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9 Conclusions and Recommendations
Based on the TIS report, the key conclusions are summarised as follows:

à The new proposed township on the development site is known as NW Gateway Extension 2;
à There are existing approved land use rights on the development site, which were never

implemented. The newly proposed land use rights of the development will replace the existing
approved rights on the site and consist of a mixed land use township;

à The proposed land use rights to make up the new development is detailed in Table 2, whilst the
associated proposed township layout is indicated in Figure 3;

à No information could be obtained on latent rights that needed to be considered for this study;
à There is no specific phasing for the implementation of the total development, except that the

proposed Hospital on Erf 59 will be constructed first. Otherwise, for the purpose of this TIS, it was
assumed that the development as a whole will be implemented within five years from final
approval;

à Classified traffic surveys were conducted on Friday 23 November 2018 and the following
Saturday 24 November 2018 for the Friday PM peak period (from 15:00 to 18:00) and Saturday
peak period (from 10:00 to 14:00) at ten locations (refer to Figure 1) which is discussed in detail
in Chapter 5;

à The capacity analysis (refer to Chapter 7) was conducted for the base year (2018) and a five-
year horizon/ future year (2023) scenario;

à National Road Network Planning
< The N4 runs in an east-west direction approximately 5km north of the development site and

outside the study area for the TIS. However, the construction of the PWV 3 link between the
R560 (K14 or P123/1) that links up with the N4, as indicated in Figure 1 and Figure 6, is under
construction;

< It was assumed that the link will be complete within the next five years. However, since no
estimations could be obtained regarding the traffic once the link is completed, it could not be
considered for the future year capacity analysis.  The road is currently closed at the position at
the southern start of the link (which was surveyed and analysed as Intersection 4 in the report).
The traffic counts (discussed in detail in Chapter 5) at intersections 1, 2, 3 and 4 confirms that
the current detour route is as indicated in Figure 5;

< Once the PWV 3 link is completed with the two associated interchanges, the through traffic
along this route will probably reduce. However, the development will also attract some of this
traffic due to the various land uses it will incorporate and therefore the future year capacity
analysis was conducted with a normal growth in the background traffic (refer to Chapter 6);

à Provincial Road Network Planning
< The NWDPWT were contacted to discuss the development and it was indicated that

roundabouts will be preferred as intersection control measures at the access positions to the
development site. Unfortunately, the basic planning of the provincial roads, especially the
planning for the closest intersection of the R104/ R513 (Road P251-1), could not be obtained to
be considered for the TIS.

à Development Access
< Four accesses are proposed to the development site of which all are T-junctions with

roundabouts as intersection control measures. The access positions are indicated in Figure 9
and detail on the proposed configuration can be seen on the conceptual design of the road
upgrades surrounding the development in Figure 22.

< The required access and intersection spacing according to the RCAM document is detailed in
Table 3. The following conclusion can be made regarding the spacing of the proposed access
positions:
§ The spacing along Road P2/4 between Intersection 1 and Access 2 as well as between

Access 1 and Access 2 are both more than 240m and thus meets the minimum spacing
requirement.

§ The spacing along the R513 (Road 251-1) between Intersection 1 and Access 3 is 304m
and falls 36m short of the minimum spacing requirement. The spacing between Access 3
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and Access 4 is 336m and falls 4m short of the minimum spacing requirement of 340m
which is deemed insignificant.

§ The location of Access 3 was determined in making optimum use of the feasible land which
can be developed on the western side of the Green Zone (watercourse) that traverse the
development site.  Furthermore, it is situated approximately 144m from the access on the
opposite side of the road to Damdoryn Junction which is more than adequately outside the
influence area of that access. And lastly, since roundabouts are proposed as access
controls at all the accesses as well as at Intersection 1, it will also serve as a traffic calming
measure to a certain extent. Given these facts, the spacing of Access 1 is deemed
sufficient from Intersection 1.

< None of the accesses meet the requirement in any direction for left – or right-turn GASD for a
WB-20 truck (refer to Paragraph 4.3).
§ The fact that there are GASDs that is not met for right- or left-turning vehicle types, is not

considered to be critical. This is due to the fact that the proposed configuration for all the
development accesses, as well as the road upgrade for Intersection 1, are roundabouts
(refer to Chapter 7).

§ The proximity of the roundabouts to eachother and the associated entry speed of traffic
approaching these roundabouts will be significantly lower than the design - and current
operating speed on the two roads.  The roundabouts will in effect also serve as traffic
calming measures and improve traffic safety.

à The total new trips generated by the proposed development are 837 during the AM -, 1631 during
the PM – and 1687 during the Saturday peak hours respectively. The PM – and Saturday peak
hour generates almost double the number of trips than the AM peak hour, therefore the PM – and
Saturday peak hours were selected to conduct the capacity analysis. Refer to Chapter 6 for the
detailed trip generation, - distribution and – assignment.

à The capacity analysis was conducted with SIDRA 6.0 software for the base year (2018) and
future year (2023) scenario.  The following fifteen intersections were analysed for the PM – and
Sat peak hour respectively:
< Intersection 1: R104/ R513 (Road P251-1);
< Intersection 2: R104/ R512 (Development Access);
< Intersection 3: R512/ Simon Bekker St;
< Intersection 4: R512/ R560;
< Intersection 5: Scott St/ Harrington St;
< Intersection 6: Scott St (Tielman St)/ Road P2/4;
< Intersection 7: Tielmann St (Beethoven St)/ R511 (Bach St);
< Intersection 8: R511/ Road P2/4;
< Intersection 9: R511/ R514;
< Intersection 10: R511/ Road P251-1;
< The Hartbeespoort Dam Wall;
< Development Access 1;
< Development Access 2;
< Development Access 3; and
< Development Access 4.

à Capacity Analysis Conclusions
< The following road upgrades are required to be implemented by the developer:

§ Conversion of Intersection 1 to a roundabout;
§ Implementation of roundabouts as intersection control measures at all four development

accesses;
§ It is proposed that the implementation of a staged crossing for the side road traffic to enter

the free-flow traffic stream be evaluated at Intersection 10. This can seemingly be achieved
by amending road markings on the R511.

< The following road upgrades are required to be implemented by the relevant road authorities:
§ The conversion of Intersection 5 to a mini-circle;
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§ The implementation of a traffic signal with the necessary additional turning lanes at
Intersection 7;

§ It is proposed that the implementation of a staged crossing for the side road traffic to enter
the free-flow traffic stream be evaluated at Intersection 8.

< The conclusion on the impact of the development traffic on the dam wall is as follows:
§ The increase in average delay experienced for all vehicles in the base – and future year

scenarios, due to the addition of the development traffic is deemed acceptable and should
not have a detrimental effect on the dam wall per se.

à The proposed road upgrades surrounding the development, is indicated on an extract from the
conceptual design in Figure 22. The complete conceptual design plan for the upgrades
surrounding the development is attached in Annexure E.

à Public Transport Conslusion
< The area surrounding the development has no formal public transport facilities of any kind. It is

recommended that the necessary road authorities investigate this as a matter of priority.
< It is proposed that the development provide a formal walkway along the most part of the

development boundaries with Road P2/4 and the R513 (Road P251-1). Furthermore, that a
bus/taxi bay is provided in front of the shopping centre (Erf 58) downstream from Intersection 1
along Road P2/4. These upgrades are indicated in Figure 22.

Based on the findings of this TIS and the summarised conslusions discussed above, it is
recommended thet the mixed-land use township known as NW Gateway Extension 2 be supported
from a traffic engineering point of view on condition that the following road upgrades, with all the
necessary road widenings as indicated in in the conceptual design in Figure 22 and Annexure E, be
implemented:

à Conversion of Intersection 1 to a roundabout;
à Implementation of roundabouts as intersection control measures at all four development

accesses;
à That the implementation of a staged crossing for the side road traffic to enter the free-flow traffic

stream be evaluated at Intersection 10. This can seemingly be achieved by amending road
markings on the R511;

à That a formal walkway be provided along the most part of the development boundaries with Road
P2/4 and the R513 (Road P251-1); and

à That a bus/taxi bay be provided in front of the shopping centre (Erf 58) downstream from
Intersection 1 along Road P2/4.
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Township Layout Plan
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3800 m

-

10,0

0 ,3

0 ,1

8 ,3

18,4

7 ,3

5 ,8

0 ,3

0 ,3

10,2

4 ,8

10,8

100

34 -42,

32,33

S p e c i a l  f o r  s h o p s , p l a c e s

1

a

b

c

d

e
f

g

h

j

k

l

m
n

p

q

r s

tu

v

w

SERVITUDES:

1 .  T h e  l i n e  a  b  c  d  e  f  g  h  j  k  r e p r e s e n t s  t h e  w e s t e r n  b o u n d a r y

    o f  a  s e r v i t u d e  f o r  s t o r m w a t e r  d r a i n a g e  3 , 0 0  m e t r e s  w i d e  

    a n d  a f f e c t s  E r f  5 7 .

2 .  T h e  l i n e s  k  l  m  n  a n d  p  q  r e p r e s e n t s  t h e  w e s t e r n  b o u n d a ry  o f

    a  s e r v i t u d e  f o r  s t o r m w a t e r  d r a i n a g e  3 , 0 0  m e t r e s  w i d e  

    a n d  a f f e c t s  E r f  5 3 .

3 .  T h e  l i n e  n  p  r e p r e s e n t s  t h e  w e s t e r n  b o u n d a r y  o f  a  s e r v i t u d e

    f o r  s t o r m w a t e r  d r a i n a g e  3 , 0 0  m e t r e s  w i d e  a n d  a f f e c t s  E r f  5 5 .

4 .  T h e  f i g u r e  r  s  t  u  r  r e p r e s e n t s  a  s e r v i t u d e  o f  r i g h t  o f  w a y

    a n d  a c c e s s  c o n t r o l  a n d  a f f e c t s  E r f  5 7 .

5 .  T h e  f i g u r e  s  v  w  t  s  r e p r e s e n t s  a  s e r v i t u d e  o f  r i g h t  o f  w a y

    a n d  a c c e s s  c o n t r o l  a n d  a f f e c t s  E r f  5 6 .
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)
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57
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62

s
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d
e

44-51

LOCAL AUTHORITY:  MADIBENG LOCAL MUNICIPALITY

S p e c i a l  f o r  b o u t i q u e

   h o t e l ,  s p a ,  g u e s t

   h o u s e  &  r e s t a u r a n t

S p e c i a l  f o r  s o c i a l  h a l l ,

   c h a p e l , r e c r e a t i o n a l

   f a c i l i t i e s  &  w a l l  o f

   remembrance

   r e s t a u r a n t , l a u n d e -

   r e t t e s ,  s t a f f  

   s t o r a g e

s u rv e y .

f l o o d  l i n e s ,  a r e  c o r r e c t l y  i n d i c a t e d  o n  t h e  p l a n .

S p e c i a l  f o r  H o s p i t a l ,

   p l a c e s  o f  r e f r e s h m e n t

   s h o p s , o f f i c e s ,  s t a f f

   accommodat ion and

   accomomdat ion and

1 52 4521 m 4521 m 1 ,4

1 55 4970 m 4970 m 1 ,6

1 59 3 ,50  ha 3 ,50  ha 11,1

D a t e  . . . . . . . . . . . . . . . . . .

REMAINDER OF

GOEIE HOOP 450-JQ

HARTEBEESTFONTEIN NO. 445-JQ

HARTEBEESTFONTEIN NO. 445-JQ

PORTION 185

PORTION 204

REMAINDER OF

PORTION 184

REMAINDER OF

PORTION 27

PORTION 221

REMAINDER OF

PORTION 7

ROAD P2/4

   pharmacy

R
O

AD
 P

10
6/

1

6 .  T h e  w h o l e  o f  e r v e n  2 8  a n d  6 0  a r e  s u b j e c t  t o  a  s e r v i t u d e  f o r

    e n g i n e e r i n g  s e r v i c e s .

7 .  T h e  w h o l e  o f  e r v e n  2 8 ,  6 0  a n d  6 1  a r e  s u b j e c t  t o  a  s e r v i t u d e

    o f  r i g h t  o f  w a y .

UMFULA

NO. 939-JQ
REMAINDER OF

PORTION 152

x
y

z

a1

b1c1
d1

e1

f 1

g1

h1
j 1

k1

l 1

m1
n1

p1
q1

r 1

s1

t 1 u1

v1

w1

x1

8 .  T h e  f i g u r e  x  y  z  R  x  r e p r e s e n t s  a  s e r v i t u d e  o f  r i g h t  o f  w a y

    a n d  a f f e c t s  E r f  5 6 .

9 .  T h e  f i g u r e  a 1  b 1  c 1  d 1  a 1  r e p r e s e n t s  a  s e r v i t u d e  o f  r i g h t  o f

    w a y  a n d  a f f e c t s  E r f  5 9 .

1 0 .  T h e  f i g u r e s  e 1  f 1  g 1  e 1  a n d  l 1  m 1  n 1  l 1   r e p r e s e n ts

    s e r v i t u d e s  o f  r i g h t  o f  w a y  a n d  a f f e c t s  E r f  5 8 .

1 1 .  T h e  f i g u r e  h 1  j 1  k 1  h 1  r e p r e s e n t s  a  s e r v i t u d e  o f  r i g h t  o f

    w a y  a n d  a f f e c t s  E r f  5 7 .

1 2 .  T h e  f i g u r e  p 1  q 1  r 1  p 1  r e p r e s e n t s  a  s e r v i t u d e  o f  r i g h t  o f

    w a y  a n d  a f f e c t s  E r f  5 2 .

1 3 .  T h e  f i g u r e  s 1  t 1  u 1  s 1  r e p r e s e n t s  a  s e r v i t u d e  o f  r i g h t  o f

    w a y  a n d  a f f e c t s  E r f  5 3 .

1 4 .  T h e  f i g u r e  v 1  w 1  x 1  v 1  r e p r e s e n t s  a  s e r v i t u d e  o f  r i g h t  o f

    w a y  a n d  a f f e c t s  E r f  1 .

b o u t i q u e  h o t e l ,  d w e l l i n g

h o u s e s ,  d w e l l i n g  u n i t s ,

b l o c k  o r  b l o c k s  o f  f l a t s

61

( Na tu r a l  w a t e r c o u r s e  a n d  r i p a r i an  a r e a )( Na tu r a l  w a t e r c o u r s e  a n d  r i p a r i an  a r e a )
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NW GATEWAY X2 TIS_Jan 2019

Annexure B:
Traffic survey site photos



R
51

2

Scott St (Road P2/4)R104

R
51

3
(R

oa
d 

P
25

1-
1)

1C1C1A1A

1D1D1B1B



2C2C

2B2B 2D2D

2A2A



R
51

2

3D3D

3B3B 3C3C

3A3A



4B4B

4B4B 4D4D

4A4A



5D5D

5B5B 5C5C

5A5A



R
oa

d 
P

2/
4

Scott St

6B6B

6C6C 6D6D

6A6A



7D7D

7B7B 7C7C

7A7A



Road P2/4

R
51

1

8D8D

8B8B 8C8C

8A8A



9D9D

9B9B 9C9C

9A9A



10D10D

10B10B 10C10C

10A10A



NW GATEWAY X2 TIS_Jan 2019

Annexure C:
Traffic survey data



1
3

16:30 17:30 01:00 01:00

356 38 178 63 279
0 0 0
0 0 0

OUT 9 8 7 IN

527

IN
O

U
T

311

81 0 0 10 6 61 0 0

167 0 0 11 5 124 0 0

279 0 0 12 4 55 0 0

587

O
U

T IN 240

IN 1 2 3 OUT
720 425 214 81 512

0 0 0
0 0 0

v2.1

1 2 3 4 5 6 7 8 9 10 11 12
425 214 81 55 124 61 63 178 38 81 167 279

1092 540 223 135 377 124 99 481 92 179 453 722
76 24 16 7 22 4 27 2 6 26 50
74 40 20 6 28 5 2 30 4 10 24 53
82 51 24 12 33 10 3 38 5 12 31 71
89 40 18 10 31 8 5 37 3 15 62 41 15:00
98 41 21 10 32 7 5 51 8 13 39 71 15:15
98 52 14 13 30 12 2 22 4 14 37 53 15:30
99 59 17 17 41 15 7 45 6 10 36 62 15:45
109 57 19 13 21 14 15 39 9 22 39 67 16:00
109 48 25 11 29 17 24 46 12 24 43 75 16:15
108 50 20 14 33 15 17 48 11 25 49 75 16:30
84 42 18 7 27 7 8 53 10 13 29 48 16:45
66 36 11 15 50 10 11 45 18 15 38 56 17:00

17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15
21:30
21:45
22:00
22:15
22:30
22:45
23:00
23:15
23:30
23:45
00:00
00:15
00:30
00:45
01:00
01:15
01:30
01:45
02:00
02:15
02:30
02:45
03:00
03:15
03:30
03:45
04:00
04:15
04:30
04:45
05:00

17:30 1698
17:15

20:15

17:45

19:30
19:45
20:00

18:00
18:15
18:30
18:45

19:15

21:45
22:00
22:15
22:30

ROAD B

16:00

North

1287

South

15:45

Hourly

R512

16:30 1520

PM PEAK 1766

TOTAL

05:00
05:15
05:30
05:45

1423
16:15 1478

17:00 1652
16:45 1585

1645

1766

23:00

21:30

West

03:45
03:30

03:00
02:45

21:00

02:00

00:00
00:15
00:30

02:30

01:00
01:15
01:30

00:45

23:15

01:45

HOUR COUNT

19:00

East

HARTEBEESPOORT - TRAFFIC SURVEYS
23/11/2018

FRIDAY
R104 AND R512/ROAD B

TOTAL VEHICLES
PM PEAK

R104 R104

Time

LOCATION

15:00
15:15
15:30

4517

04:00
04:15
04:30
04:45

1182
717
371

03:15

20:30
20:45

23:45

21:15

23:30

22:45

02:15



1
4

11:15 12:15 01:00 01:00

305 66 202 53 321

0 0 0
0 0 0

OUT 9 8 7 IN

389

IN
O

U
T

252

84 0 0 10 6 35 0 0

130 0 0 11 5 158 0 0

175 0 0 12 4 64 0 0

595

O
U

T IN 257

IN 1 2 3 OUT

626 371 186 69 441

0 0 0
0 0 0

v2.1

1 2 3 4 5 6 7 8 9 10 11 12
371 186 69 64 158 35 53 202 66 84 130 175

1301 661 252 259 506 147 213 783 226 293 476 726
76 59 23 13 26 11 10 35 11 17 26 33
92 37 13 13 18 8 8 36 11 7 30 40
59 33 17 18 33 9 12 46 8 14 37 35
69 38 24 10 33 14 13 48 18 11 23 47 10:00
73 49 18 6 26 6 14 59 9 15 35 55 10:15

103 50 19 24 39 9 16 41 22 22 37 43 10:30
58 33 18 9 39 14 9 42 13 19 26 45 10:45
91 39 17 12 44 4 12 66 19 18 30 48 11:00

119 64 15 19 36 8 16 53 12 25 37 39 11:15
70 46 9 15 35 5 18 47 14 25 31 51 11:30
69 48 11 19 34 8 12 57 9 14 31 56 11:45
75 33 19 19 36 10 7 50 16 21 16 46 12:00

100 31 11 18 24 7 24 52 18 33 37 61 12:15
104 34 12 16 28 19 16 56 18 22 35 34 12:30
81 33 14 28 34 8 12 53 9 15 27 49 12:45
62 34 12 20 21 7 14 42 19 15 18 44 13:00

13:15
13:30
13:45
14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30
16:45
17:00
17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15
21:30
21:45
22:00
22:15
22:30
22:45
23:00
23:15
23:30
23:45
00:00

23:00
23:15
23:30
23:45

1498
1526
1521
1481

22:15

15:30
15:45

18:45

16:15

18:30

17:45

21:15

HOUR COUNT

14:00

East

HARTEBEESPOORT - TRAFFIC SURVEYS
24/11/2018
SATURDAY

R104 AND R512/ROAD B
TOTAL VEHICLES

SAT PEAK

R511 R511

Time

LOCATION

10:00
10:15
10:30

5843

21:30

20:00
20:15
20:30

19:45

18:15

20:45

West

22:45
22:30

22:00
21:45

16:00

21:00

19:00
19:15
19:30

00:00
00:15
00:30
00:45

1347
11:15 1459

12:00 1593
11:45 1515

1525

1534

308

18:00

16:30

ROAD B

11:00

North

1322

South

10:45

Hourly

R512

11:30 1463

SAT PEAK 1593

TOTAL

12:30 1577
12:15

15:15

12:45

14:30
14:45
15:00

13:00
13:15
13:30
13:45

1065
14:15 671

16:45
17:00
17:15
17:30



2
3

16:30 17:30 01:00 01:00

422 32 37 335 404
0 0 0
0 0 0

OUT 9 8 7 IN

38

IN
O

U
T

369

28 0 0 10 6 358 0 0

0 0 0 0 0 0

10 0 0 12 4 51 0 0

48

O
U

T IN 409

IN 1 2 3 OUT
86 16 36 34 98

0 0 0
0 0 0

v2.1

1 2 3 4 6 7 8 9 10 12
16 36 34 51 358 335 37 32 28 10

46 83 77 122 1136 947 83 73 73 28
2 1 2 3 69 44 1 3 1
2 2 4 5 84 60 3 3 1
5 4 6 13 94 66 3 6 5 1
3 6 4 6 114 80 4 3 8 2 15:00
2 6 3 11 133 94 7 4 4 3 15:15
3 9 11 16 97 121 13 10 7 5 15:30
4 10 7 12 97 81 10 4 3 6 15:45
5 7 6 9 80 78 5 4 8 1 16:00
2 10 11 16 104 107 8 16 7 1 16:15
5 9 10 14 77 69 14 8 10 2 16:30
4 12 5 7 84 60 9 6 6 3 16:45
9 7 8 10 103 87 9 6 11 3 17:00

17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15
21:30
21:45
22:00
22:15
22:30
22:45
23:00
23:15
23:30
23:45
00:00
00:15
00:30
00:45
01:00
01:15
01:30
01:45
02:00
02:15
02:30
02:45
03:00
03:15
03:30
03:45
04:00
04:15
04:30
04:45
05:00

04:00
04:15
04:30
04:45

667
449
253

03:15

20:30
20:45

23:45

21:15

23:30

22:45

02:15

HOUR COUNT

19:00

East

HARTEBEESPOORT - TRAFFIC SURVEYS
23/11/2018

FRIDAY
R104 AND R512/ACCESS

TOTAL VEHICLES
PM PEAK

R104 R104

Time

LOCATION

15:00
15:15
15:30

2668

02:30

01:00
01:15
01:30

00:45

23:15

01:45

West

03:45
03:30

03:00
02:45

21:00

02:00

00:00
00:15
00:30

05:00
05:15
05:30
05:45

864
16:15 992

17:00 1011
16:45 996

949

937

23:00

21:30

R512

16:00

North

723

South

15:45

Hourly

ACCESS

16:30 1023

PM PEAK 937

TOTAL

17:30 899
17:15

20:15

17:45

19:30
19:45
20:00

18:00
18:15
18:30
18:45

19:15

21:45
22:00
22:15
22:30



2
4

11:15 12:15 01:00 01:00

283 11 21 256 288
0 0 0
0 0 0

OUT 9 8 7 IN

34

IN
O

U
T

285

24 0 0 10 6 238 0 0

0 0 0 0 0 0

10 0 0 12 4 36 0 0

24

O
U

T IN 274

IN 1 2 3 OUT
63 13 21 29 67

0 0 0
0 0 0

v2.1

1 2 3 4 6 7 8 9 10 12
13 21 29 36 238 256 21 11 24 10

40 78 107 136 930 923 127 66 74 28
6 3 4 10 74 70 4 2 2 3

10 4 15 83 51 4 5 5
4 6 6 8 52 60 7 7 4 2
4 3 3 6 76 58 3 1 3 2 10:00
4 4 9 11 62 59 8 7 3 1 10:15
3 11 8 14 59 59 7 1 6 10:30
3 3 6 6 51 64 3 2 7 5 10:45
2 4 11 3 57 61 8 4 5 1 11:00
5 3 4 13 71 72 3 4 6 4 11:15
2 7 7 8 57 61 5 8 6 1 11:30
1 2 6 5 57 47 4 4 4 1 11:45
2 3 3 6 7 50 49 4 7 1 12:00

6 13 12 63 66 5 4 7 2 12:15
2 5 7 5 74 52 7 6 2 3 12:30
1 3 9 4 42 50 5 3 3 2 12:45
1 5 7 10 45 43 5 4 4 13:00

13:15
13:30
13:45
14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30
16:45
17:00
17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15
21:30
21:45
22:00
22:15
22:30
22:45
23:00
23:15
23:30
23:45
00:00

12:30 634
12:15

15:15

12:45

14:30
14:45
15:00

13:00
13:15
13:30
13:45

409
14:15 246

16:45
17:00
17:15
17:30

R512

11:00

North

670

South

10:45

Hourly

ACCESS

11:30 645

SAT PEAK 659

TOTAL

00:00
00:15
00:30
00:45

660
11:15 651

12:00 659
11:45 642

610

653

124

18:00

16:30

West

22:45
22:30

22:00
21:45

16:00

21:00

19:00
19:15
19:30

21:30

20:00
20:15
20:30

19:45

18:15

20:45

HOUR COUNT

14:00

East

HARTEBEESPOORT - TRAFFIC SURVEYS
24/11/2018
SATURDAY

R104 AND R512/ACCESS
TOTAL VEHICLES

SAT PEAK

R104 R104

Time

LOCATION

10:00
10:15
10:30

2509

23:00
23:15
23:30
23:45

603
604
595
587

22:15

15:30
15:45

18:45

16:15

18:30

17:45

21:15



3
3

16:30 17:30 01:00 01:00

108 0 0 93 93
0 0 0
0 0 0

OUT 7 IN

IN
O

U
T

170

0 0 0 6 108 0 0

0 0 0 0 0 0

0 0 0 4 29 0 0

O
U

T IN 137

IN 3 OUT
77 0 0 77 29

0 0 0
0 0 0

v2.1

3 4 6 7
77 29 108 93

192 106 273 246
9 6 11 11

12 5 12 16
16 10 23 23
12 10 17 15 15:00
17 6 23 26 15:15
19 17 31 18 15:30
17 10 19 24 15:45
16 6 33 27 16:00
23 6 22 24 16:15
21 7 34 18 16:30
12 8 28 24 16:45
18 15 20 20 17:00

17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15
21:30
21:45
22:00
22:15
22:30
22:45
23:00
23:15
23:30
23:45
00:00
00:15
00:30
00:45
01:00
01:15
01:30
01:45
02:00
02:15
02:30
02:45
03:00
03:15
03:30
03:45
04:00
04:15
04:30
04:45
05:00

17:30 309
17:15

20:15

17:45

19:30
19:45
20:00

18:00
18:15
18:30
18:45

19:15

21:45
22:00
22:15
22:30

R512

16:00

North

208

South

15:45

Hourly

R512

16:30 281

PM PEAK 307

TOTAL

05:00
05:15
05:30
05:45

243
16:15 283

17:00 312
16:45 309

300

307

23:00

21:30

West

03:45
03:30

03:00
02:45

21:00

02:00

00:00
00:15
00:30

02:30

01:00
01:15
01:30

00:45

23:15

01:45

HOUR COUNT

19:00

East

HARTEBEESPOORT - TRAFFIC SURVEYS
23/11/2018

FRIDAY
R512 AND SIMON BEKKER

TOTAL VEHICLES
PM PEAK

SIMON BEKKER

Time

LOCATION

15:00
15:15
15:30

817

04:00
04:15
04:30
04:45

225
145
73

03:15

20:30
20:45

23:45

21:15

23:30

22:45

02:15



3
4

11:15 12:15 01:00 01:00

144 0 0 101 101
0 0 0
0 0 0

OUT 7 IN

IN
O

U
T

169

0 0 0 6 144 0 0

0 0 0 0 0 0

0 0 0 4 68 0 0

O
U

T IN 212

IN 3 OUT
68 0 0 68 68

0 0 0
0 0 0

v2.1

3 4 6 7
68 68 144 101

224 208 455 400
15 11 36 21
6 13 20 18

13 11 16 27
15 11 28 19 10:00
12 12 31 22 10:15
15 17 38 25 10:30
16 16 32 24 10:45
14 16 35 22 11:00
23 19 39 30 11:15
18 20 33 34 11:30
10 15 33 26 11:45
12 14 30 26 12:00
14 11 29 30 12:15
16 9 21 33 12:30
7 8 21 26 12:45

18 5 13 17 13:00
13:15
13:30
13:45
14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30
16:45
17:00
17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15
21:30
21:45
22:00
22:15
22:30
22:45
23:00
23:15
23:30
23:45
00:00

23:00
23:15
23:30
23:45

355
329
307
278

22:15

15:30
15:45

18:45

16:15

18:30

17:45

21:15

HOUR COUNT

14:00

East

HARTEBEESPOORT - TRAFFIC SURVEYS
24/11/2018
SATURDAY

R512 AND SIMON BEKKER
TOTAL VEHICLES

SAT PEAK

SIMON BEKKER

Time

LOCATION

10:00
10:15
10:30

1287

21:30

20:00
20:15
20:30

19:45

18:15

20:45

West

22:45
22:30

22:00
21:45

16:00

21:00

19:00
19:15
19:30

00:00
00:15
00:30
00:45

274
11:15 312

12:00 381
11:45 347

382

391

53

18:00

16:30

R512

11:00

North

280

South

10:45

Hourly

R512

11:30 333

SAT PEAK 381

TOTAL

12:30 387
12:15

15:15

12:45

14:30
14:45
15:00

13:00
13:15
13:30
13:45

194
14:15 115

16:45
17:00
17:15
17:30



4
3

16:30 17:30 01:00 01:00

0 0 0
0 0 0
0 0 0

OUT IN

IN
O

U
T

659

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 4 483 0 0

O
U

T IN 483

IN 3 OUT
659 0 0 659 483

0 0 0
0 0 0

v2.1

3 4
659 483

1978 1343
146 99
148 94
167 98
173 117 15:00
193 122 15:15
202 113 15:30
150 126 15:45
153 123 16:00
178 124 16:15
178 110 16:30
152 114 16:45
138 103 17:00

17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15
21:30
21:45
22:00
22:15
22:30
22:45
23:00
23:15
23:30
23:45
00:00
00:15
00:30
00:45
01:00
01:15
01:30
01:45
02:00
02:15
02:30
02:45
03:00
03:15
03:30
03:45
04:00
04:15
04:30
04:45
05:00

17:30 1132
17:15

20:15

17:45

19:30
19:45
20:00

18:00
18:15
18:30
18:45

19:15

21:45
22:00
22:15
22:30

16:00

North

1042

South

15:45

Hourly

R512

16:30 1196

PM PEAK 1142

TOTAL

05:00
05:15
05:30
05:45

1112
16:15 1185

17:00 1169
16:45 1182

1097

1142

23:00

21:30

West

03:45
03:30

03:00
02:45

21:00

02:00

00:00
00:15
00:30

02:30

01:00
01:15
01:30

00:45

23:15

01:45

HOUR COUNT

19:00

East

HARTEBEESPOORT - TRAFFIC SURVEYS
23/11/2018

FRIDAY
R560 AND R512
TOTAL VEHICLES

PM PEAK

R560 R512

Time

LOCATION

15:00
15:15
15:30

3321

04:00
04:15
04:30
04:45

795
507
241

03:15

20:30
20:45

23:45

21:15

23:30

22:45

02:15



4
4

11:15 12:15 01:00 01:00

0 0 0
0 0 0
0 0 0

OUT IN

IN
O

U
T

542

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 4 422 0 0

O
U

T IN 422

IN 3 OUT
542 0 0 542 422

0 0 0
0 0 0

v2.1

3 4
542 422

1950 1531
120 59
125 65
125 78
123 88 10:00
127 101 10:15
143 104 10:30
126 107 10:45
141 108 11:00
132 103 11:15
121 105 11:30
98 102 11:45
114 105 12:00
121 118 12:15
121 97 12:30
99 93 12:45
114 98 13:00

13:15
13:30
13:45
14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30
16:45
17:00
17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15
21:30
21:45
22:00
22:15
22:30
22:45
23:00
23:15
23:30
23:45
00:00

23:00
23:15
23:30
23:45

884
876
868
861

22:15

15:30
15:45

18:45

16:15

18:30

17:45

21:15

HOUR COUNT

14:00

East

HARTEBEESPOORT - TRAFFIC SURVEYS
24/11/2018
SATURDAY

R560 AND R512
TOTAL VEHICLES

SAT PEAK

560 512

Time

LOCATION

10:00
10:15
10:30

3481

21:30

20:00
20:15
20:30

19:45

18:15

20:45

West

22:45
22:30

22:00
21:45

16:00

21:00

19:00
19:15
19:30

00:00
00:15
00:30
00:45

832
11:15 889

12:00 964
11:45 957

880

943

212

18:00

16:30

11:00

North

783

South

10:45

Hourly

R512

11:30 919

SAT PEAK 964

TOTAL

12:30 910
12:15

15:15

12:45

14:30
14:45
15:00

13:00
13:15
13:30
13:45

622
14:15 404

16:45
17:00
17:15
17:30



5
3

16:30 17:30 01:00 01:00

9 1 1 0 2
0 0 0
0 0 0

OUT 9 8 7 IN

32

IN
O

U
T

38

2 0 0 10 6 2 0 0

0 0 0 0 0 0

30 0 0 12 4 52 0 0

32

O
U

T IN 54

IN 1 2 3 OUT
74 31 5 38 83

0 0 0
0 0 0

v2.1

1 2 3 4 6 7 8 9 10 12
31 5 38 52 2 1 1 2 30

53 9 74 108 11 1 4 4 58
1 1 3 2
2 1 2 2
1 4 6 1 1 2
2 2 5 5 1 1 4 15:00
2 5 5 2 1 3 15:15
2 1 6 9 5 3 15:30
8 2 8 13 1 1 1 8 15:45
6 1 6 12 8 16:00
9 13 14 1 1 7 16:15
8 2 11 13 1 7 16:30
9 1 8 14 2 5 16:45
3 6 12 7 17:00

17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15
21:30
21:45
22:00
22:15
22:30
22:45
23:00
23:15
23:30
23:45
00:00
00:15
00:30
00:45
01:00
01:15
01:30
01:45
02:00
02:15
02:30
02:45
03:00
03:15
03:30
03:45
04:00
04:15
04:30
04:45
05:00

04:00
04:15
04:30
04:45

109
67
28

03:15

20:30
20:45

23:45

21:15

23:30

22:45

02:15

HOUR COUNT

19:00

East

HARTEBEESPOORT - TRAFFIC SURVEYS
23/11/2018

FRIDAY
HARRINGTON AND SCOTT

TOTAL VEHICLES
PM PEAK

SCOTT SCOTT

Time

LOCATION

15:00
15:15
15:30

322

02:30

01:00
01:15
01:30

00:45

23:15

01:45

West

03:45
03:30

03:00
02:45

21:00

02:00

00:00
00:15
00:30

05:00
05:15
05:30
05:45

60
16:15 79

17:00 146
16:45 119

154

162

23:00

21:30

HARRINGTON

16:00

North

49

South

15:45

Hourly

HARRINGTON

16:30 106

PM PEAK 162

TOTAL

17:30 159
17:15

20:15

17:45

19:30
19:45
20:00

18:00
18:15
18:30
18:45

19:15

21:45
22:00
22:15
22:30



5
4

11:15 12:15 01:00 01:00

7 0 3 3 6
0 0 0
0 0 0

OUT 9 8 7 IN

14

IN
O

U
T

39

1 0 0 10 6 1 0 0

0 0 0 0 0 0

13 0 0 12 4 31 0 0

18

O
U

T IN 32

IN 1 2 3 OUT
59 18 5 36 47

0 0 0
0 0 0

v2.1

1 2 3 4 6 7 8 9 10 12
18 5 36 31 1 3 3 1 13

69 21 146 128 5 18 13 2 9 62
3 4 14 14 1 2 2 6
1 9 5 1 2

10 2 11 6 3 3 7
4 1 10 5 1 5 10:00
5 8 13 2 10:15
7 2 8 6 2 2 3 10:30
4 2 8 7 1 4 10:45
3 15 8 1 3 11:00
4 1 5 10 1 1 3 11:15
3 3 14 9 3 2 5 11:30
4 2 11 9 2 1 5 11:45
6 3 8 8 2 1 5 12:00
5 7 3 1 2 12:15
2 7 5 5 12:30
4 1 3 15 1 1 2 1 6 12:45
4 8 5 4 1 2 1 13:00

13:15
13:30
13:45
14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30
16:45
17:00
17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15
21:30
21:45
22:00
22:15
22:30
22:45
23:00
23:15
23:30
23:45
00:00

12:30 128
12:15

15:15

12:45

14:30
14:45
15:00

13:00
13:15
13:30
13:45

78
14:15 59

16:45
17:00
17:15
17:30

HARRINGTON

11:00

North

132

South

10:45

Hourly

HARRINGTON

11:30 110

SAT PEAK 111

TOTAL

00:00
00:15
00:30
00:45

114
11:15 126

12:00 111
11:45 114

131

120

25

18:00

16:30

West

22:45
22:30

22:00
21:45

16:00

21:00

19:00
19:15
19:30

21:30

20:00
20:15
20:30

19:45

18:15

20:45

HOUR COUNT

14:00

East

HARTEBEESPOORT - TRAFFIC SURVEYS
24/11/2018
SATURDAY

HARRINGTON AND SCOTT
TOTAL VEHICLES

SAT PEAK

SCOTT SCOTT

Time

LOCATION

10:00
10:15
10:30

473

23:00
23:15
23:30
23:45

124
104
104
96

22:15

15:30
15:45

18:45

16:15

18:30

17:45

21:15



6
3

16:30 17:30 01:00 01:00

191 87 0 111 198
0 0 0
0 0 0

OUT 9 7 IN

322

IN
O

U
T

358

75 0 0 10 6 116 0 0

247 0 0 11 5 292 0 0

0 0 0 0 0 0

379

O
U

T IN 408

IN OUT
0 0 0
0 0 0
0 0 0

v2.1

5 6 7 9 10 11
292 116 111 87 75 247

707 271 256 226 166 580
28 12 8 12 10 22
32 15 12 15 9 23
39 19 18 21 9 39
48 21 18 16 11 40 15:00
57 22 26 17 14 48 15:15
62 32 19 20 15 51 15:30
76 28 27 17 16 56 15:45
73 30 33 21 21 58 16:00
73 32 23 25 18 74 16:15
70 26 28 24 20 59 16:30
78 22 25 27 12 68 16:45
71 12 19 11 11 42 17:00

17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15
21:30
21:45
22:00
22:15
22:30
22:45
23:00
23:15
23:30
23:45
00:00
00:15
00:30
00:45
01:00
01:15
01:30
01:45
02:00
02:15
02:30
02:45
03:00
03:15
03:30
03:45
04:00
04:15
04:30
04:45
05:00

04:00
04:15
04:30
04:45

625
398
166

03:15

20:30
20:45

23:45

21:15

23:30

22:45

02:15

HOUR COUNT

19:00

East

HARTEBEESPOORT - TRAFFIC SURVEYS
23/11/2018

FRIDAY
ROAD A AND TIELMANN/SCOTT

TOTAL VEHICLES
PM PEAK

SCOTT TIELMANN

Time

LOCATION

15:00
15:15
15:30

2206

02:30

01:00
01:15
01:30

00:45

23:15

01:45

West

03:45
03:30

03:00
02:45

21:00

02:00

00:00
00:15
00:30

05:00
05:15
05:30
05:45

589
16:15 682

17:00 900
16:45 839

870

928

23:00

21:30

ROAD A

16:00

North

497

South

15:45

Hourly

16:30 757

PM PEAK 928

TOTAL

17:30 940
17:15

20:15

17:45

19:30
19:45
20:00

18:00
18:15
18:30
18:45

19:15

21:45
22:00
22:15
22:30



6
4

11:15 12:15 01:00 01:00

235 79 0 78 157
0 0 0
0 0 0

OUT 9 7 IN

327

IN
O

U
T

311

94 0 0 10 6 141 0 0

233 0 0 11 5 314 0 0

0 0 0 0 0 0

393

O
U

T IN 455

IN OUT
0 0 0
0 0 0
0 0 0

v2.1

5 6 7 9 10 11
314 141 78 79 94 233

1215 473 272 301 347 955
71 23 19 10 26 54
67 20 23 19 20 76
73 19 20 17 22 63
89 34 18 32 26 66 10:00
82 31 17 24 20 50 10:15
87 38 16 21 27 51 10:30
74 32 25 11 11 57 10:45
78 32 13 19 23 52 11:00
75 39 24 28 33 73 11:15
65 27 15 16 20 43 11:30
85 28 11 13 24 62 11:45
76 32 12 20 20 65 12:00
73 38 24 15 18 50 12:15
73 32 3 19 14 63 12:30
68 32 18 27 21 68 12:45
79 16 14 10 22 62 13:00

13:15
13:30
13:45
14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30
16:45
17:00
17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15
21:30
21:45
22:00
22:15
22:30
22:45
23:00
23:15
23:30
23:45
00:00

23:00
23:15
23:30
23:45

852
870
881
859

22:15

15:30
15:45

18:45

16:15

18:30

17:45

21:15

HOUR COUNT

14:00

East

HARTEBEESPOORT - TRAFFIC SURVEYS
24/11/2018
SATURDAY

ROAD A AND TIELMANN/SCOTT
TOTAL VEHICLES

SAT PEAK

SCOTT TIELMANN

Time

LOCATION

10:00
10:15
10:30

3563

21:30

20:00
20:15
20:30

19:45

18:15

20:45

West

22:45
22:30

22:00
21:45

16:00

21:00

19:00
19:15
19:30

00:00
00:15
00:30
00:45

928
11:15 943

12:00 939
11:45 891

906

885

203

18:00

16:30

ROAD A

11:00

North

907

South

10:45

Hourly

11:30 939

SAT PEAK 939

TOTAL

12:30 898
12:15

15:15

12:45

14:30
14:45
15:00

13:00
13:15
13:30
13:45

641
14:15 437

16:45
17:00
17:15
17:30



7
3

16:30 17:30 01:00 01:00

502 246 79 84 409
0 0 0
0 0 0

OUT 9 8 7 IN

319

IN
O

U
T

152

208 0 0 10 6 135 0 0

50 0 0 11 5 119 0 0

61 0 0 12 4 46 0 0

435

O
U

T IN 300

IN 1 2 3 OUT
247 70 159 18 186

0 0 0
0 0 0

v2.1

1 2 3 4 5 6 7 8 9 10 11 12
70 159 18 46 119 135 84 79 246 208 50 61

160 340 53 96 261 318 198 181 577 477 142 139
6 10 5 3 8 10 10 12 28 16 10 5

10 17 2 2 14 17 11 11 36 22 13 8
13 17 4 5 20 20 14 9 33 29 12 11
13 19 5 8 24 21 15 15 42 41 11 9 15:00
17 30 3 6 18 31 16 12 40 42 14 10 15:15
12 32 5 10 20 33 18 16 51 44 15 12 15:30
15 38 4 10 27 39 20 14 56 53 12 16 15:45
18 30 6 11 26 34 22 18 62 55 12 13 16:00
22 40 3 16 36 32 23 21 65 50 16 14 16:15
15 51 5 9 30 30 19 26 63 50 10 18 16:30
10 36 3 8 16 29 17 16 55 42 12 13 16:45
9 20 8 8 22 22 13 11 46 33 5 10 17:00

17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15
21:30
21:45
22:00
22:15
22:30
22:45
23:00
23:15
23:30
23:45
00:00
00:15
00:30
00:45
01:00
01:15
01:30
01:45
02:00
02:15
02:30
02:45
03:00
03:15
03:30
03:45
04:00
04:15
04:30
04:45
05:00

17:30 1228
17:15

20:15

17:45

19:30
19:45
20:00

18:00
18:15
18:30
18:45

19:15

21:45
22:00
22:15
22:30

R511

16:00

North

696

South

15:45

Hourly

ROAD C

16:30 1034

PM PEAK 1275

TOTAL

05:00
05:15
05:30
05:45

812
16:15 917

17:00 1217
16:45 1118

1128

1275

23:00

21:30

West

03:45
03:30

03:00
02:45

21:00

02:00

00:00
00:15
00:30

02:30

01:00
01:15
01:30

00:45

23:15

01:45

HOUR COUNT

19:00

East

HARTEBEESPOORT - TRAFFIC SURVEYS
23/11/2018

FRIDAY
R511/ROAD C AND TIELMANN / BEETHOVEN

TOTAL VEHICLES
PM PEAK

TIELMANN BEETHOVEN (R511)

Time

LOCATION

15:00
15:15
15:30

2942

04:00
04:15
04:30
04:45

790
464
207

03:15

20:30
20:45

23:45

21:15

23:30

22:45

02:15



7
5

11:15 12:15 01:00 01:00

528 109 94 302 505
0 0 0
0 0 0

OUT 9 8 7 IN

351

IN
O

U
T

514

100 0 0 10 6 309 0 0

187 0 0 11 5 279 0 0

64 0 0 12 4 24 0 0

469

O
U

T IN 612

IN 1 2 3 OUT
225 81 119 25 182

0 0 0
0 0 0

v2.1

1 2 3 4 5 6 7 8 9 10 11 12
81 119 25 24 279 309 302 94 109 100 187 64

263 349 107 99 924 1343 1066 313 373 313 670 200
9 14 15 8 52 47 64 18 25 11 32 11

11 20 8 9 56 49 66 22 21 14 37 10
15 16 10 6 63 59 72 16 23 19 40 13
18 21 11 9 68 61 72 23 23 20 37 15 10:00
23 20 5 8 79 66 77 17 28 17 45 20 10:15
18 30 2 8 73 68 83 21 28 25 45 16 10:30
16 27 8 6 75 82 74 27 28 27 46 17 10:45
23 34 9 6 69 79 74 27 31 28 51 14 11:00
24 28 6 4 62 80 71 19 22 20 45 17 11:15
18 28 5 6 52 98 71 22 23 21 44 17 11:30
13 20 8 8 54 103 57 18 20 22 42 18 11:45
17 21 8 2 49 109 60 15 21 20 40 11 12:00
18 22 8 11 41 97 47 17 22 19 35 7 12:15
12 21 2 3 42 116 51 13 16 12 32 5 12:30
19 15 1 47 115 60 22 18 21 54 5 12:45
9 12 1 5 42 114 67 16 24 17 45 4 13:00

13:15
13:30
13:45
14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30
16:45
17:00
17:15
17:30
17:45
18:00
18:15
18:30
18:45
19:00
19:15
19:30
19:45
20:00
20:15
20:30
20:45
21:00
21:15
21:30
21:45
22:00
22:15
22:30
22:45
23:00
23:15
23:30
23:45
00:00

12:30 1631
12:15

15:15

12:45

14:30
14:45
15:00

13:00
13:15
13:30
13:45

1058
14:15 733

16:45
17:00
17:15
17:30

R511

11:00

North

1359

South

10:45

Hourly

ROAD C

11:30 1633

SAT PEAK 1693

TOTAL

00:00
00:15
00:30
00:45

1458
11:15 1552

12:00 1693
11:45 1700

1559

1681

356

18:00

16:30

West

22:45
22:30

22:00
21:45

16:00

21:00

19:00
19:15
19:30

21:30

20:00
20:15
20:30

19:45

18:15

20:45

HOUR COUNT

14:00

East

HARTEBEESPOORT - TRAFFIC SURVEYS
24/11/2018
SATURDAY

R511/ROAD C AND TIELMANN / BEETHOVEN
TOTAL VEHICLES

SAT PEAK

TIELMANN BEETHOVEN (R511)

Time

LOCATION

10:00
10:15
10:30

6020

23:00
23:15
23:30
23:45

1505
1425
1419
1402

22:15

15:30
15:45

18:45

16:15

18:30

17:45

21:15



8
3

16:30 17:30 01:00 01:00

140 98 0 6 104
0 0 0
0 0 0

OUT 9 8 7 IN

172

IN
O

U
T

13

135 0 0 10 6 5 0 0

2 0 0 11 5 0 0 0

35 0 0 12 4 8 0 0

136

O
U

T IN 13

IN 1 2 3 OUT
43 38 0 5 43

0 0 0
0 0 0
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11 1 2 1 2 29 43 2 9 15:45
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18:00
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17:15

20:15

17:45

19:30
19:45
20:00

18:00
18:15
18:30
18:45

19:15

21:45
22:00
22:15
22:30

R511

16:00

North

171

South

15:45

Hourly

R511

16:30 318

PM PEAK 332

TOTAL

05:00
05:15
05:30
05:45

221
16:15 268

17:00 346
16:45 342

258

332

23:00

21:30
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03:45
03:30

03:00
02:45

21:00

02:00

00:00
00:15
00:30

02:30

01:00
01:15
01:30

00:45

23:15

01:45

HOUR COUNT

19:00
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HARTEBEESPOORT - TRAFFIC SURVEYS
23/11/2018

FRIDAY
R511 AND ROAD A/ACCESS

TOTAL VEHICLES
PM PEAK

ROAD A ACCESS

Time

LOCATION

15:00
15:15
15:30

771

04:00
04:15
04:30
04:45

178
106
47

03:15

20:30
20:45

23:45

21:15

23:30

22:45

02:15
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00:00
00:15
00:30
00:45
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16:00

21:00

19:00
19:15
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671
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HARTEBEESPOORT - TRAFFIC SURVEYS
23/11/2018
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15:00
15:15
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663

South

15:45

Hourly

R511

16:30 920
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130 36 27 110 11:15
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TOTAL
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24 33 35 74 5 1 160 36 15:30
26 37 50 82 2 148 23 15:45
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HARTEBEESPOORT - TRAFFIC SURVEYS
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R511 AND ROAD B/ACCESS

TOTAL VEHICLES
PM PEAK
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29 45 48 104 126 26 10:15
32 24 53 95 114 27 10:30
30 49 49 103 127 24 10:45
16 57 58 109 140 33 11:00
25 50 50 88 1 114 41 11:15
22 49 41 100 117 37 11:30
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HARTEBEESPOORT - TRAFFIC SURVEYS
24/11/2018
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R511 AND ROAD B/ACCESS
TOTAL VEHICLES
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R511 R511

Time

LOCATION

10:00
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20:00
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19:00
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00:00
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11:15 1439
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16:30

ACCESS

11:00
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1326
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10:45

Hourly
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11:30 1469
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TOTAL
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16:45
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17:15
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Annexure D:
Architectural Layout Plan





Annexure E:
Conceptual Design of Road Upgrades Surrounding
the Development
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