
 

 

210075.05FA - 21st June 2021 

 

 

 

  

  

 

 

 

 

 

 

 

 
 

 

 

 

TRAFFIC AND PARKING IMPACT ASSESSMENT OF 

MIXED-USE DEVELOPMENT 

AT 28 LOCKWOOD AVENUE, BELROSE  

 

 

 
 

 

 

Address: Shop 7, 720 Old Princes Highway Sutherland NSW 2232 

Postal: P.O Box 66 Sutherland NSW 1499 

 

Telephone: +61 2 9521 7199 

Web: www.mclarentraffic.com.au 

Email: admin@mclarentraffic.com.au 

 

Division of RAMTRANS Australia ABN: 45067491678 RPEQ: 19457 

 

Transport Planning, Traffic Impact Assessments, Road Safety Audits, Expert Witness 

  

http://www.mclarentraffic.com.au/


 

 

210075.05FA - 21st June 2021 

 

 

 

 

Development Type:  Mixed-Use Development 

Site Address:   28 Lockwood Avenue, Belrose 

Prepared for:   Avenue Property 

Document reference:  210075.05FA 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Please be aware that all information and material contained in this report is the property of McLaren Traffic 

Engineering. The information contained in this document is confidential and intended solely for the use of the 

client for the purpose for which it has been prepared and no representation is made or if to be implied as being 

made to any third party. Any third party wishing to distribute this document in whole or in part for personal or 

commercial use must obtain written confirmation from McLaren Traffic Engineering prior to doing so. Failure 

to obtain written permission may constitute an infringement of copyright and may be liable for legal action. 

  

Status Issue Prepared By Checked By Date 

Draft A DF DF 1st June 2021 

Final  A DF DF 21st June 2021 



 

 

210075.05FA - 21st June 2021 

TABLE OF CONTENTS 

 INTRODUCTION ....................................................................................................... 1 

1.1 Description and Scale of Development ................................................................... 1 

1.2 State Environmental Planning Policy (Infrastructure) 2007 ..................................... 1 

1.3 Site Description ....................................................................................................... 1 

1.4 Site Context ............................................................................................................ 2 

 EXISTING TRAFFIC AND PARKING CONDITIONS ............................................... 3 

2.1 Road Hierarchy ....................................................................................................... 3 

 Lockwood Avenue .................................................................................................. 3 
 Glen Street ............................................................................................................. 3 
 Glenrose Place ....................................................................................................... 3 

2.2 Existing Traffic Management .................................................................................. 3 

2.3 Existing Traffic and Parking Environment ............................................................... 4 

 Intersection Performances...................................................................................... 4 

2.4 Public Transport ...................................................................................................... 6 

2.5 Future Road and Infrastructure Upgrades .............................................................. 6 

 PARKING ASSESSMENT ........................................................................................ 7 

3.1 Council Car Parking Requirement .......................................................................... 7 

3.2 Bicycle Storage Requirements................................................................................ 9 

3.3 Motorcycle Parking Requirements ........................................................................ 10 

3.4 Disabled Parking ................................................................................................... 10 

3.5 Servicing & Loading .............................................................................................. 10 

3.6 Proposed Roundabout Treatment on Glenrose Place .......................................... 12 

3.7 Car Park Design & Compliance ............................................................................ 12 

 TRAFFIC ASSESSMENT ....................................................................................... 14 

4.1 Traffic Generation ................................................................................................. 14 

4.2 Traffic Assignment ................................................................................................ 15 

4.3 Traffic Impact ........................................................................................................ 15 

 RESPONSE TO COUNCIL COMMENTS ............................................................... 18 

 CONCLUSION ........................................................................................................ 25 

 

 



 

Mixed-Use Development Page 1 of 25 
28 Lockwood Avenue, Belrose 
210075.05FA - 21st June 2021 

 INTRODUCTION 

MCLaren Traffic Engineering (MTE) was commissioned by Avenue Property to provide a 

Traffic and Parking Impact Assessment (TPIA) for the proposed Mixed-Use Development at 

28 Lockwood Avenue, Belrose, as depicted in Annexure A. This TPIA is an amended report 

which responds to Council’s comments within a letter dated 11 August 2020. Council’s 

commentary is discussed in Section 5 of this report. 

1.1 Description and Scale of Development  

The proposed mixed-use development has the following scale relevant to traffic and parking: 

• 49 residential apartments consisting of: 

o Three (3) x one-bedroom apartments; 

o 29 x two-bedroom apartments; 

o 17 x three-bedroom apartments; 

• Retail with a total of 3,323m2 Gross Leasable Floor Area (GLFA). 

The site layout includes a basement car park with a total of 238 car parking spaces including 

65 residential spaces, 10 residential visitor spaces and 163 retail spaces. Vehicular access 

to the car park is proposed via separated one-way driveways from Glenrose Place, the lower 

order road. 

1.2 State Environmental Planning Policy (Infrastructure) 2007 

The proposed development includes over 2,000m2 of shop area and therefore does qualify 

as a development with relevant size and/or capacity under Clause 104 of the SEPP 

(Infrastructure) 2007. Accordingly, formal referral to the Roads and Maritime Services (RMS) 

is necessary and Northern Beaches Council officers can determine this proposal with input 

from the RMS, should RMS provide any comments or conditions. 

1.3 Site Description 

The subject site is currently occupied by a vacant building, formerly known as the Belrose 

Library, and is zone B2 – Local Centre by the Warringah Local Environmental Plan 2011 

(LEP). The site fronts Glenrose Place to the north, Glen Street to the east and Lockwood 

Avenue to the west. Vehicular access to the basement carpark is provided via separated 

one-way entry and exit driveways onto Glenrose Place. Access for loading vehicles is 

shared with the one-way passenger vehicle exit driveway.  

The site is generally surrounded by low to medium-density residential dwellings. Glenrose 

Village is located directly north-east from the subject site, Glen Street Theatre is located 

directly east from the site, Mimosa Public School and Davidson High School are located 

south of the site and a Caltex Woolworth service station adjoins the site to the south. 
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1.4 Site Context 

The location of the site is shown in Figure 1 & Figure 2 below. 

 

             Site Location 

FIGURE 1: SITE CONTEXT – AERIAL PHOTO 

 

              Site Location 

FIGURE 2: SITE CONTEXT – STREET MAP 



 

Mixed-Use Development Page 3 of 25 
28 Lockwood Avenue, Belrose 
210075.05FA - 21st June 2021 

 EXISTING TRAFFIC AND PARKING CONDITIONS 

2.1 Road Hierarchy 

The road network servicing the site has the following characteristics: 

 Lockwood Avenue 

• Unclassified LOCAL Road; 

• Approximately 13m in width facilitating two traffic flow lanes (one in each direction) 

and kerbside parking; 

• No speed limit signposted, default 50km/h applies;  

• Unrestricted kerbside parking permitted on both sides of the road with areas of “No-

Stopping” along the site frontage. 

 Glen Street 

• Unclassified LOCAL Road; 

• Approximately 11m in width facilitating two traffic flow lanes (one in each direction) 

and kerbside parking; 

• Signposted 50km/h speed limit; 

• “No-Stopping” restriction throughout the street; 

• Unrestricted kerbside parking permitted along both sides of the street to the north of 

Glenrose Village. 

 Glenrose Place 

• Unclassified LOCAL Road; 

• Approximately 12m in width facilitating three traffic flow lanes (one northbound; 2 

southbound); 

• No speed limit signposted, default 50km/h applies; 

• Two (2) disabled kerbside parking spaces available at the end of the street; 

• No other kerbside parking permitted along both sides of the street. 

2.2 Existing Traffic Management 

• Priority controlled intersection of Glen Street / Glenrose Place; 

• ‘GIVE-WAY’ sign-controlled intersection of Lockwood Avenue / Glen Street; 
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• Pedestrian crossing across Lockwood Avenue adjacent to the intersection of 

Lockwood Avenue / Glen Street; 

• Pedestrian crossing across Glen Street adjacent to the intersection of Glen Street / 

Glenrose Place. 

2.3 Existing Traffic and Parking Environment 

Traffic counts were completed at the intersections Glen Street / Glenwood Place, Glen 

Street / Blackbutts Road, and Glen Street / Lockwood Avenue on Thursday 25th July 2019 

between 7-9am and 4-7pm, and Saturday 27th July 2019 between 10am-2pm representing 

a typical weekday and weekend peak traffic flow periods. The results of the surveys are 

reproduced in Annexure B for reference.  

 Intersection Performances 

The traffic volumes recorded in the surveys have been used to assess the existing 

intersection performance using SIDRA INTERSECTION 8.0. The results of the analysis are 

summarised in Table 1 below, with detailed SIDRA outputs reproduced in Annexure C for 

reference. 
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TABLE 1: EXISTING INTERSECTION PERFORMANCES (SIDRA INTERSECTION 8.0) 

Intersection 
Peak 
Hour 

Degree of 
Saturation(1) 

Average 
Delay(2) Level of 

Service(3)(4) 
Control 

Type 
Worst 

Movement 

95th 
Percentile 

Queue (sec/veh) 

EXISTING PERFORMANCE  

Glen St / 
Lockwood Av 

AM 0.22 

4.1 NA 

Give Way 

RT from st: 
Glen Street 

1 veh 
(7.1m) 

(Worst: 8.6) (Worst: A) 
st: Glen 
Street 

PM 0.30 

4.4 NA 
RT from st: 
Glen Street 

1.6 veh 
(11.1m) 

(Worst: 9.4) (Worst: A) 
st: Glen 
Street 

SAT 0.34 
4.7 NA 

RT from st: 
Glen Street 

1.9 veh 
(13.2m) 

(Worst: 10.2) (Worst: A) 
st: Glen 
Street 

Glen Street / 
Blackbutts 

Road 

AM 0.24 
2.8 NA  

Give Way 

RT from 
Glen Street 

0.6 veh 
(4.2m) 

(Worst: 10.5) (Worst: A) 
Glen 

Street 

PM 0.25 
3.8 NA  

RT from 
Glen Street 

1 veh (7m) 

(Worst: 10.1) (Worst: A) 
Blackbutts 

Road 

SAT 0.23 
4.1 NA  

RT from 
Glen Street 

1.1 veh 
(7.8m) 

(Worst: 9.6) (Worst: A) 
Blackbutts 

Road 

Glen Street / 
Glenwood 

Place 

AM 0.23 
3.5 NA  

Give Way 

RT from 
Glenrose 

Place 

1.2 veh 
(8.4m) 

(Worst: 7.3) (Worst: A) 
Glen 

Street 

PM 0.25 
4.4 NA  RT from 

Glenrose 
Place 

1.3 veh 
(9.3m) 

(Worst: 8.1) (Worst: A) 
Glen 

Street 

SAT 0.29 
5.1 NA  RT from 

Glenrose 
Place 

1.6 veh 
(11.2m) 

(Worst: 9.7) (Worst: A) 
Glen 

Street 
NOTES: 

(1) Degree of Saturation is the ratio of demand to capacity for the most disadvantaged movement. 
(2) Average delay is the delay experienced on average by all vehicles. The value in brackets represents the delay to the most 

disadvantaged movement. 
(3) Level of Service is a qualitative measure of performance describing operational conditions. There are six levels of service, 

designated from A to F, with A representing the best operational condition and level of service F the worst. The LoS of the 
intersection is shown in bold, and the LoS of the most disadvantaged movement is shown in brackets. 

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

 

As shown above, the nearby intersections operate at Level of Service (LoS) A during the 

weekday morning, weekday afternoon and Saturday midday peak periods. This represents 

minimal delays and additional capacity.  
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2.4 Public Transport 

The subject site is within 200m walking distance of existing bus stops (ID: 208668, 

ID:2086104, ID:208687, ID:208558, ID 208668, ID: 2086104, ID 208687, ID: 208558) 

servicing bus routes 141 (Austlink to Manly via Frenchs Forest & Seaforth), 271 (Belrose to 

City QVB), 274 (City QVB to Davidson via Frenchs Forest), 281 (Davidson to Chatswood), 

282 (Davidson & Belrose to Chatswood) and 283 (Belrose to Chatswood) provided by Forest 

Coach Lines. The location of the site is shown on a local public transport network map in 

Figure 3 below, indicating that the site is very well located with respect to public bus 

services. 

 

2.5 Future Road and Infrastructure Upgrades 

From Northern Beaches Council Development Application tracker and RMS Projects 

website, it appears that there are no future planned road or public transport changes that 

will affect traffic conditions within the immediate vicinity of the subject site. 

  

 Site Location 

FIGURE 3: PUBLIC TRANSPORT MAP 
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 PARKING ASSESSMENT 

3.1 Council Car Parking Requirement 

Reference is made to Warringah Development Control Plan – Part H: Appendices – 

Appendix 1: Car Parking Requirements which outlines the following car parking 

requirements for mixed use developments: 

Residential 

Multi-dwelling housing, Residential flat buildings, serviced 

apartments… 

  1 space per 1-bedroom dwelling 

  1.2 spaces per 2-bedroom dwelling 

  1.5 spaces per 3-bedroom dwelling 

  1 visitor space per 5 units or part of dwellings 

Retail and Commercial 

Shop (includes retail / business component of shop top housing, retail 

premises and neighbourhood shop) 

  1 space per 16.4m2 GLFA (6.1 spaces per 100m2 GLFA) 

The above rate may be varied in shopping centre complexes, such as 

shopping malls, where multi-purpose trips predominate, in 

accordance with the following: 

  For 0-10,000m2 GLFA – 6.1 spaces per 100m2 GLFA 

  For 10,000-20,000m2 GLFA – 5.6 spaces per 100m2 GLFA 

  For 20,000-30,000m2 GLFA – 4.3 spaces per 100m2
 GLFA 

  For more than 20,000m2 GLFA – 4.1 spaces per 100m2 GLFA 

The car parking requirement based upon the Council car parking rates is summarised in 

Table 2. 
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TABLE 2: COUNCIL DCP CAR PARKING REQUIREMENT 

Land Use Type Scale(1) Rate Spaces Required 

Residential 

One-
bedroom 

3 1 per dwelling 3 

Two-
bedroom 

29 1.2 per dwelling 34.8 

Three-
bedroom 

17 1.5 per dwelling 25.5 

Visitor 49 1 per 5 dwellings 10 

Residential 
Subtotal 

   64 

Retail 
0-10,000m2 

GLFA 
3,323m2 GLFA 6.1 per 100m2 GLFA 203 

(dual use 
reduction)(1) 

 -20%  -40 

Retail Subtotal    163 

Total    227 

Note: (1) Given the site location nearby Glenrose Place, it is appropriate to apply a 20% dual use reduction factor. 

As shown, the car parking requirement based on the Council DCP is 227 spaces. The 

proposal provides 228 spaces, which satisfies the Council’s car parking requirement. 

The above assessment is considered to be conservative based upon the following factors: 

• The development provides 8 motorcycle parking spaces where none are required by 

the DCP, which represents an oversupply of motorcycle parking. The provision of 

motorbike spaces where none are required will theoretically reduce car parking 

requirements, given that some portion of shopping centre staff and retail patrons are 

expected to ride motorcycles. 

• The Council’s DCP parking rate for retail is quoted directly from the RTA (now RMS) 

Guide to Traffic Generating Developments. This document is not recent enough to 

include shopping centre developments with residential units on the same site; which 

is the most recent and prominent trend in the development of town centre sites in 

NSW. Considering the efficiencies that are gained for both residents and commercial 

premises in having potential customers/staff living on-site, it is likely that the car 

parking demand and traffic generation for these sites will be lower than those 

expressed in either study. 
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3.2 Bicycle Storage Requirements 

Warringah DCP 2011 outlines the following bicycle parking requirement for the proposed 

development: 

Residential Accommodation containing 3 or more dwellings 

(excluding group homes; boarding houses; hostels; seniors housing): 

 Column 1 (High-Medium Security Level*) 

  1 per dwelling 

 Column 2 (High-Low Security Level**) 

  Visitor: 1 per 12 dwellings 

Business and Retail Premises: 

 Column 1 (High-Medium Security Level*) 

  1 per 200m2 GFA 

 Column 2 (High-Low Security Level**) 

  Visitors: 1 per 600m2 GFA 

Recreation Facility (indoor, outdoor, or major): 

 Column 1 (High-Medium Security Level*) 

  1 per 4 employees PLUS 

  1 per 1500 spectator places 

 Column 2 (High-Low Security Level**) 

  1 per 200m2 GFA 

  1 per 250 spectator places 

*Bicycles are stored in individual or locked to rails within a secure room / enclosure (Refer 

to Part 7.6 of the NSW Planning Guidelines to Walking and Cycling for more detail.) 

**Bicycle frames and wheel are locked to high quality rails. (Refer to Part 7.6 of the NSW 

Planning Guidelines to Walking and Cycling for more detail.) 

The resulting bicycle parking requirements for the subject mixed-use development are 

summarised in Table 3 below. 
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TABLE 3: BICYCLE PARKING REQUIREMENTS 

Land Use Type Scale(1) Rate Spaces Required 

Residential 
Column 1 

49 
1 per dwelling 49 

Column 2 1 per 12 dwelling 4 

Business and 
Retail 

Column 1 3,323m2 

GFA 

1 per 200m2 GFA 17 

Column 2 1 per 600m2 GFA 6 

Total - - - 
76 

(66 tenant; 10 visitors) 

 

The development therefore requires the provision of 76 bicycle spaces. This includes 66 for 

tenants and 10 for visitors. A provision of 68 secure bicycle spaces are provided within the 

basements for residents / staff, whilst 12 visitor bicycle parking spaces are provided, 

satisfying Council requirements.  

3.3 Motorcycle Parking Requirements 

Council’s DCP does not provide any motorcycle parking requirement for the proposed site. 

The development proposes 8 motorcycle spaces, which will theoretically reduce the car 

parking demand and should be looked upon favourably by Council. 

3.4 Disabled Parking 

Council’s DCP does not outline provisions for disabled parking. According to the Building 

Code of Australia, the proposed development uses are classified as the following building 

classes: 

Class 6 

A shop or other building for the of goods by retail or the supply to 

services direct to the public. 

The disabled car parking requirement for a Class 6 building is 1 space for every 50 

carparking spaces or part thereof. The proposed development provides 163 car parking 

spaces for retail use. Applying the National Construction Code (NCC) rate of 1 space per 50 

carparking spaces results in a requirement for four (4) disabled retail parking spaces. The 

site provides four (4) retail disabled spaces, satisfying the NCC requirements. 

 

The proposed development includes five (5) adaptable units. It is best practice to provide a 

disabled space for each adaptable unit. The plans provide five (5) disabled spaces, 

satisfying the requirements of AS4299 for adaptable housing. 

3.5 Servicing & Loading 

Council’s DCP does not outline provision of loading facilities for uses within the proposed 

development. Therefore, reference is made to Table 5.1 of the RMS Guide to Traffic 

Generating Developments, which provides the following requirements for loading. 
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Commercial Premises (< 20,000m2 GFA) – 1 space per 4,000m2 GFA (50% 

adequate for trucks); 

Department Stores (< 6,000m2 GFA) – 1 space per 1,500m2 GFA; 

Residential Flat Buildings (<200 flats) – 1 space per 50 flats. 

The resultant loading requirements are provided in Table 4. 

TABLE 4: RMS GUIDE SERVICING AND LOADING REQUIREMENTS  

Land Use Type Scale(1) Rate 
Loading Spaces 

Required 
(adequate for trucks) 

Commercial 
Premises 

< 20,000m2 
GFA 

3,323m2 
GFA 

1 space per 
4,000m2 

GFA 

0.8 
(0.4) 

Residential Flat 
Buildings 

<200 flats 49 1 per 50 0.98 

Total    2 (1) 

 

As shown, the development requires two (2) loading spaces, one (1) of which shall be 

adequate for trucks. The development provides a loading area which facilitates up to three 

(3) 12.5m length Heavy Rigid Vehicles under a forward entry / forward out manoeuvre. This 

satisfies the RMS Guide requirements and is therefore considered adequate for the scale of 

the development. 
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3.6 Proposed Roundabout Treatment on Glenrose Place 

It is noted that the proposed access is on a cul-de-sac at the end of Glenrose Place, just 

opposite the entry and exit driveway to Glenrose Village. MTE proposes that this cul-de-sac 

be redesigned to operate as a roundabout, with a mountable island in the centre for service 

vehicles. Roundabout signage would be required within the subject site and the driveway 

for Glenrose Village. The new road treatment is subject to approval by Council’s Local Traffic 

Committee. An image of the proposed roundabout treatment is shown in Figure 4, whilst a 

more detailed concept plan reproduced in Annexure D. It is noted that the roundabout 

concept is subject to detailed design. The final design of the roundabout can be conditioned 

and is also subject to an approval under s138 of the Roads Act. 

 

FIGURE 4: GLENROSE PLACE ROUNDABOUT CONCEPT 

3.7 Car Park Design & Compliance 

The car parking layouts of the basement level have been assessed and found to be generally 

compliant with the relevant clauses of AS2890.1:2004, AS2890.2:2002 and AS2890.6:2009. 

The design achieves the following:  

• Car parking spaces of minimum 2.6m x 5.4m for retail visitors; 

• Disabled car parking spaces with minimum dimensions of 2.4m in width by 5.4m in 

length (AS2890.6) with equivalent shared zone area, or 5.4m length x 3.8m width 

(AS4299); 

• Tandem car parking spaces for use by staff or residents of the same unit only. 

• Maximum driveway ramp grade of 1:5 (20%); 

• Loading facilities suitable for vehicles up to and including a 12.5m length HRV; 
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• Minimum headroom areas as follows: 

o 4.5m within loading areas and accesses thereto; 

o 2.5m above disabled spaces and shared spaces; 

o 2.2m above all vehicle manoeuvring areas. 

It should be noted that while we have assessed the plans to be compliant with the relevant 

standards or to function acceptably, it is usual that a design certification is required at the 

Construction Certificate Stage to account for any design changes during the Development 

Application process. 
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 TRAFFIC ASSESSMENT 

The impact of the expected traffic generation levels associated with the subject proposal is 

discussed in the following sub-sections. 

4.1 Traffic Generation 

The estimated traffic generation level for the mixed-use development is based upon the 

RMS Guide to Traffic Generating Developments October 2002 and more recent 

supplements (TDT 2013 4a). The traffic generation is summarised in Table 5 below. 

 

According to the TDT 2013 4a, the Sydney average traffic generation rates for residential 

uses are 0.19 and 0.15 trips per unit in the AM and PM peak hour periods respectively. As 

a conservative assessment, the rate provided in the 2002 RMS Guide (0.29 trips per unit) 

has been utilised for the subject development, given that the site is not located within walking 

distance of a train station. 

TABLE 5: ESTIMATED TRAFFIC GENERATION  

Land Use Time Scale Rate 
Traffic 

Generation 
Direction 

High density 
residential 
flat building 

AM Peak 

49 dwellings 

0.29 per unit 14 2 in, 12 out 

PM Peak 0.29 per unit 14 12 in, 2 out 

Saturday  0.29 per unit(2) 14 7 in, 7 out 

Retail – Slow 
Trade 

AM Peak 

1,198m2 
GLFA 

0.010 per m2 
GLFA(3) 

12 6 in, 6 out 

PM Peak 
0.020 per m2 

GLFA 
24 12 in, 12 out 

Saturday 
0.038 per m2 

GLFA 
46 23 in, 23 out 

Retail – 
Specialty 

Shops 

AM Peak 

2,125m2 
GLFA 

0.028 per m2 
GLFA(4) 

60 30 in, 30 out 

PM Peak 
0.056 per m2 

GLFA 
119 59 in, 60 out 

Saturday 
0.107 per m2 

GLFA 
228 114 in, 114 out 

Total 

AM Peak   86 38 in, 48 out 

PM Peak   157 83 in, 74 out 

Saturday   288 144 in, 144 out 

NOTE: 

(1) Traffic generation for residential developments taken as 80% out, 20% during AM peak. Vice versa for PM peak.  

(2) AM peak traffic generation rate for shopping centres is conservatively assumed to be 50% of the PM peak. Friday and 

Thursday rates differ, so the larger of the two was chosen for the weekday PM peak. 
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As shown above, the peak traffic generation of the site has been estimated to be 86 (38 in; 

48 out) trips during the AM peak period, 157 (83 in; 74 out) trips in the PM peak period and 

288 (144 in, 144 out) in the Saturday midday period. As a conservative assessment, the 

existing pedestrian volumes on the zebra crossings have been doubled in the future 

condition. 

4.2 Traffic Assignment 

Given the surrounding road network, the available routes to/from the site, and the existing 

traffic flows into Glenrose Village, the following trip assignment is assumed: 

• 20% arriving from / departing toward the east along Glen Street; 

• 30% arriving from / departing toward the west along Blackbutts Road; 

• 30% arriving from / departing toward the east along Blackbutts Road; 

• 20% arriving from / departing toward the north along Lockwood Avenue. 

4.3 Traffic Impact 

The traffic generation outlined in Section 4.1 & 4.2 above has been added to the existing 

traffic volumes recorded and SIDRA INTERSECTION 8.0 used to assess the resulting 

performance of each intersection. The purpose of this assessment is to compare the existing 

intersection operations to the future scenario under the increased traffic load. The results of 

this assessment are shown in Table 7 below, with detailed SIDRA results reproduced in 

Annexure C for reference. The existing intersections are reproduced in Table 6 for 

comparison. 
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TABLE 6: EXISTING INTERSECTION PERFORMANCES (SIDRA INTERSECTION 8.0) 

Intersection 
Peak 
Hour 

Degree of 
Saturation(1) 

Average 
Delay(2) Level of 

Service(3)(4) 
Control 

Type 
Worst 

Movement 

95th 
Percentile 

Queue (sec/veh) 

EXISTING PERFORMANCE  

Glen St / 
Lockwood Av 

AM 0.22 

4.1 NA 

Give Way 

RT from st: 
Glen Street 

1 veh 
(7.1m) 

(Worst: 8.6) (Worst: A) 
st: Glen 
Street 

PM 0.30 

4.4 NA 
RT from st: 
Glen Street 

1.6 veh 
(11.1m) 

(Worst: 9.4) (Worst: A) 
st: Glen 
Street 

SAT 0.34 
4.7 NA 

RT from st: 
Glen Street 

1.9 veh 
(13.2m) 

(Worst: 10.2) (Worst: A) 
st: Glen 
Street 

Glen Street / 
Blackbutts 

Road 

AM 0.24 

2.8 NA  

Give Way 

RT from 
Glen Street 

0.6 veh 
(4.2m) 

(Worst: 10.5) (Worst: A) 
Glen 

Street 

PM 0.25 

3.8 NA  
RT from 

Glen Street 

1 veh (7m) 

(Worst: 10.1) (Worst: A) 
Blackbutts 

Road 

SAT 0.23 

4.1 NA  
RT from 

Glen Street 

1.1 veh 
(7.8m) 

(Worst: 9.6) (Worst: A) 
Blackbutts 

Road 

Glen Street / 
Glenwood 

Place 

AM 0.23 

3.5 NA  

Give Way 

RT from 
Glenrose 

Place 

1.2 veh 
(8.4m) 

(Worst: 7.3) (Worst: A) 
Glen 

Street 

PM 0.25 

4.4 NA  RT from 
Glenrose 

Place 

1.3 veh 
(9.3m) 

(Worst: 8.1) (Worst: A) 
Glen 

Street 

SAT 0.29 

5.1 NA  RT from 
Glenrose 

Place 

1.6 veh 
(11.2m) 

(Worst: 9.7) (Worst: A) 
Glen 

Street 
NOTES: 

(1) Degree of Saturation is the ratio of demand to capacity for the most disadvantaged movement. 
(2) Average delay is the delay experienced on average by all vehicles. The value in brackets represents the delay to the most 

disadvantaged movement. 
(3) Level of Service is a qualitative measure of performance describing operational conditions. There are six levels of service, 

designated from A to F, with A representing the best operational condition and level of service F the worst. The LoS of the 
intersection is shown in bold, and the LoS of the most disadvantaged movement is shown in brackets. 

(4) NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average 

delay is not a good LOS measure due to zero delays associated with major road movements.  
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TABLE 7: FUTURE INTERSECTION PERFORMANCES (SIDRA INTERSECTION 8.0) 

Intersection 
Peak 
Hour 

Degree of 
Saturation(1) 

Average 
Delay(2) Level of 

Service(3)(4) 
Control 

Type 
Worst 

Movement 

95th 
Percentile 

Queue (sec/veh) 

FUTUTE PERFORMANCE (Post Development)  

Glen St / 
Lockwood Av 

AM 0.25 

4.4 NA  

Give Way 

RT from st: 
Glen Street 

1.2 veh 
(8.3m) 

(Worst: 9.5) (Worst: A) 
st: Glen 
Street 

PM 0.35 

4.7 NA  
RT from st: 
Glen Street 

1.9 veh 
(13.5m) 

(Worst: 10.5) (Worst: A) 
st: Glen 
Street 

SAT 0.42 
5.4 NA  

RT from st: 
Glen Street 

2.5 veh 
(17.2m) 

(Worst: 13.2) (Worst: A) 
st: Glen 
Street 

Glen Street / 
Blackbutts 

Road 

AM 0.25 

3.1 NA  

Give Way 

RT from 
Glen Street 

0.7 veh 
(4.8m) 

(Worst: 11) (Worst: A) 
Glen 

Street 

PM 0.32 

4.3 NA  
RT from 

Glen Street 

1.4 veh 
(10m) 

(Worst: 11.6) (Worst: A) 
Glen 

Street 

SAT 0.33 

4.7 NA  
RT from 

Glen Street 

1.4 veh 
(10.1m) 

(Worst: 11.7) (Worst: A) 
Glen 

Street 

Glen Street / 
Glenwood 

Place 

AM 0.27 

4.4 NA  

Give Way 

RT from Car 
Park 

1.5 veh 
(10.2m) 

(Worst: 7.9) (Worst: A) 
Glen 

Street 

PM 0.32 

5.5 NA  RT from 
Glenrose 

Place 

1.7 veh 
(12.1m) 

(Worst: 9.4) (Worst: A) 
Glen 

Street 

SAT 0.50 

6.5 NA  RT from 
Glenrose 

Place 

2.7 veh 
(18.7m) 

(Worst: 12.9) (Worst: A) 
Glenrose 

Place 
NOTES: 

(1) Degree of Saturation is the ratio of demand to capacity for the most disadvantaged movement. 
(2) Average delay is the delay experienced on average by all vehicles. The value in brackets represents the delay to the most 

disadvantaged movement. 
(3) Level of Service is a qualitative measure of performance describing operational conditions. There are six levels of service, 

designated from A to F, with A representing the best operational condition and level of service F the worst. The LoS of the 
intersection is shown in bold, and the LoS of the most disadvantaged movement is shown in brackets. 

(4) NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average 

delay is not a good LOS measure due to zero delays associated with major road movements.  

As shown the surrounding intersections remain unaltered under the future scenario. The 

existing Level of Service (LoS) for each intersection has been retained, indicating minimal 

impact under the future scenario.  
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 RESPONSE TO COUNCIL COMMENTS 

This letter is in response to the Northern Beaches Council’s comments within a letter dated 

11 August 2020 for DA No: DA2020/033. The comments made by Council relevant to traffic 

and parking are shown below (italicised) with MCLaren Traffic Engineering’s (MTE) response 

thereafter.  

Parking Facilities 

…the shortfall equates to 56 spaces. Council cannot accept this significant 

shortfall. The applicant has identified that the RMS rates would suggest that 

there is only a shortfall of 27 spaces. However, the rates adopted by RMS 

are only general in nature whereas the rates adopted by Council are specific 

to the area. 

MTE Response: The Council’s DCP car parking requirement for shopping centres is taken 

directly from Table 5.2 of the RMS Guide to Traffic Generating Developments, as 

reproduced in Table 8. Nonetheless, the plans have been amended to comply with the DCP 

requirement. Below is a discussion on why the Council rates are an overestimate for this 

site. 

TABLE 8: COUNCIL DCP / RMS GUIDE CAR GENERAL SHOPPING CENTRE CAR 

PARKING RATES 

Shopping Centre Area Car Parking Rate 

0-10,000m2 GLFA 6.1 spaces per 100m2 GLFA 

10,000-20,000m2 GLFA 5.6 spaces per 100m2 GLFA 

20,000-30,000m2 GLFA 4.3 spaces per 100m2 GLFA 

30,000m2 GLFA + 4.1 spaces per 100m2 GLFA 

 

These rates were developed through a thorough study of several locations in the Sydney 

region; whereby the sites selected to had range of sizes, geographical locations and public 

transport characteristics. Therefore, the rates adopted by Council are not specific to the local 

area, contrary to their italicised statement above. 

 

Further, the RMS Guide states the following about the parking rates provided in Table 8. 

The parking provisions outlined above are aggregated retail categories. The 

relative parking demand characteristics of different floor area types can be 

seen in the following indicative model: 

Peak Parking = 24 A(S) + 40 A(F) + 42 A(SM) + 45 A(SS) 

The Council (and RMS)’s parking rates in Table 8 are general and are based upon an 

aggregate of all types of retail categories, including supermarkets, which demand a higher 

amount of parking compared to other types of retail use. The italicised formula categorises 

parking demand for each type of retail use, and therefore provides a more specialised 
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parking demand for the type of floor area within the shopping centre. The proposed shopping 

centre does not include a supermarket and therefore should not be represented by the 

Council’s DCP parking rates, which are based upon aggregated retail categories including 

supermarkets.  

 

The peak parking demand formula provided within the RMS Guide presents an R2
 value of 

0.97, representing a high degree of accuracy within the model. Therefore, the specialised 

parking rates provided in the RMS Guide to Traffic Generating Developments 2002 are 

considered to be the best available source of data for the estimation of parking demands for 

the proposed shopping centre. 

It should also be noted that the RMS studies are not recent enough to include shopping 

centre developments with residential units on the same site; which is the most recent and 

prominent trend in the development of town centre sites in NSW. Considering the 

efficiencies that are gained for both residents and commercial premises in having potential 

customers/staff living on-site, it is likely that the car parking demand and traffic generation 

for these sites will be lower than those expressed in either study. 

Bicycle parking 

The proposal includes the provision of 90 bicycle spaces provided within 

the car park. The bicycle spaces are not in compliance with the Warringah 

DCP with regards to the security level and the design of the spaces, 

therefore is not considered satisfactory 

MTE Response: The updated plans provide resident / staff bicycle parking spaces within 

secure lockers at both basement parking levels. Visitor bicycle parking rails have been 

provided within the courtyard area. This is in compliance with Council’s bicycle parking rates, 

as summarised in Table 3. 

Vehicular access 

Vehicular access to the car park is proposed via separated one-way 

driveways from Glenrose Place. This would be considered acceptable 

subject to the provision of detail design of the roundabout proposed at the 

cul-de-sac as well as the provision of separated vehicular access for service 

vehicles as explained later in the assessment comments. 

MTE Response: A concept design for the proposed roundabout is provided in Annexure 

D. This concept provides adequate turning facilities for the design vehicle, which is a 12.5m 

length Heavy Rigid Vehicle. The detailed design of the roundabout is for others to address 

under a condition of consent. 

Loading/unloading area 

…the proposed shared exit driveway and service vehicle access is not 

considered acceptable. This also raises concerns regarding restricted 

pedestrian sigh[sic] line for vehicle exiting the driveway when a service 
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vehicle is waiting in the designated waiting area, as well as the conflict 

between the truck turning into the waiting area and the vehicle exiting the 

driveway. 

The proposal has not addressed the provision of service vehicle area for 

the residential use. The commercial loading area could be used by the 

residential service vehicles such as removalists subject to the provision of 

access to the residential area from the proposed loading area and inclusion 

in the Loading Dock Management Plan.  

MTE Response: The plans have been amended to separate the service vehicle and 

passenger vehicle accesses. The pedestrian and vehicular sightlines comply with 

AS2890.1:2004 and AS2890.2:2018. As shown in Table 4, the provision for three (3) loading 

bays sufficient for 12.5m length HRVs satisfies the loading requirements of the site.  

Traffic Generation 

…the proposed traffic intensification is considered a significant increase to 

the existing traffic volume resulting in adverse impact on the pedestrian 

safety…The following should be implemented to improve the pedestrian 

safety around the site: 

• Provision of Pedestrian Refuge Island on Glenrose Pl at its 

intersection with Glen St.  

o Note: the existing zebra crossing location on Glenrose Pl is 

away from the intersection and not within the pedestrian 

desire line.  

• Construction of formal footpath, kerb and guttering between 

Glenrose Pl and the adjoining driveway to reduce the crossing 

distance.  

• Provision of a Pedestrian Refuge Island on Glen St at its intersection 

with Lockwood Ave.  

• Replacement of the existing zebra crossing located on Lockwood 

Ave outside the subject site with a raised pedestrian crossing lit in 

compliance with Australian Standards.  

MTE Response: Each pedestrian facility is discussed under individual subheadings within 

this response. 

 

Pedestrian Refuge Island – Glenrose Place 

Glenrose Village has a supermarket which serviced by HRVs. Swept path analysis has been 

completed showing a 12.5m length HRVs turning onto Glenrose Place from Glen Street. 

MTE has overlaid a 2m width pedestrian refuge island on an aerial image of Glenrose Place 

at its intersection with Glen Street. This is the minimum pedestrian refuge width in 
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accordance with Figure 7 of AS1742.10. The swept path tests of the HRV on this aerial are 

shown in Figure 5. 

 

FIGURE 5: HRV SWEPT PATHS OVERLAID ONTO A PEDESTRIAN REFUGE 

As shown, the HRV paths conflict with the pedestrian refuge which Council has requested. 

If a pedestrian refuge were to be installed in this location, it would prohibit delivery vehicles 

from arriving to the proposed development and Glenrose Village. Further, there is an existing 

wombat pedestrian crossing approximately 30m from this junction which provides a safe 

place to cross Glenrose Place. A pedestrian refuge in the location requested by Council is 

therefore not appropriate. 

 

Formal footpath, kerb and guttering along site frontage to Glenrose Place 

MTE agrees with this Council recommendation.  

 

Pedestrian refuge island on Glen Street at its intersection with Lockwood Avenue 

Glenrose Village has a supermarket which serviced by HRVs. Swept path analysis has been 

completed showing a 12.5m length HRVs turning right onto Glen Street from Lockwood 

Avenue. MTE has overlaid a 2m width pedestrian refuge island on an aerial image. This is 

the minimum pedestrian refuge width in accordance with Figure 7 of AS1742.10. The swept 

path tests of the HRV on this aerial are shown in Figure 6. 
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FIGURE 6: HRV SWEPT PATHS OVERLAID ONTO A PEDESTRIAN REFUGE 

As shown, the HRV paths conflict with the pedestrian refuge which Council has requested. 

If a pedestrian refuge were to be installed in this location, it would prohibit delivery vehicles 

from arriving to the proposed development and Glenrose Village from this direction. 

 

It is the view of MTE that pedestrians are unlikely to cross Glen Street at this location. Figure 

7 shows the existing pedestrian facilities within the area. 

 

As shown in this image, there are existing crossings on Lockwood Avenue and Glen Street 

within very close proximity to their junction. The pedestrian origins / destinations on the 

southern side of Glen Street are the Glen Street Theatre, Library and the sports fields. The 

existing pedestrian crossing is in a more convenient crossing location for pedestrians 

departing the proposed development or Glenrose Village when compared to the location of 

Council’s requested refuge. Similarly, the pedestrian destinations / origins to the west of the 

development (across Lockwood Avenue) are better serviced by the existing pedestrian 

crossing rather than Council’s proposed pedestrian refuge. In fact, the Council’s requested 

refuge does not aid pedestrians wishing to cross Lockwood Avenue. 
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        Council’s Requested Refuge             Existing Pedestrian Facilities 

FIGURE 7: PEDESTRIAN ROUTES 

The only benefit that Council’s requested pedestrian refuge would provide is a convenient 

access between the Glen Street car park and the proposed development. The proposed 

development provides all parking on site. Therefore, there would be no reason to provide a 

pedestrian connection between the Glen Street car park and the proposed development. 

The residential area to the south of the Glen Street Library precinct is serviced by an existing 

pedestrian refuge on Blackbutts Road. The best route the subject site to/from the southern 

residential area would be via the Glen Street precinct and the existing pedestrian facilities 

on Blackbutts Road and Glen Street.  

 

In summary, the requested pedestrian refuge would limit service vehicle routes to the site 

and would provide no meaningful benefit to pedestrians within the area. Therefore, the 

requested pedestrian refuge is not appropriate. 

 

Raised Pedestrian Crossing on Lockwood Avenue 

AS1742.10 provides the relevant standards for pedestrian control and protection, including 

zebra and wombat crossings. In terms of warrants, there is no difference between a raised 

pedestrian crossing (wombat) and an at-grade pedestrian crossing (zebra). AS1742.10 

states the following with reference to the difference between wombat and zebra crossings. 

For improved visibility for approaching drivers the crossing may be installed 

as a raised pedestrian crossing. 
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Lockwood Avenue to the west of the existing pedestrian crossing is flat and has no horizontal 

curves. Therefore, there is excellent sight distance to the crossing from Lockwood Avenue’s 

western approach. Lockwood Avenue’s eastern approach to the crossing has a horizontal 

curve but provides approximately 45m of stopping sight distance (SSD) to the crossing. This 

is a compliant SSD for vehicles traveling up to 47km/h in accordance with Austroads Guide 

to Road Design. As shown in Figure 8, a driver will be alert, having just turned onto 

Lockwood Avenue. A vehicle is highly unlikely to be traveling at 47 km/h or faster at this 

location. Therefore, the sight distances to the existing zebra crossing are satisfactory.  

 

 

FIGURE 8: LOCKWOOD AVENUE SSD TO EXISTING PEDESTRIAN CROSSING 

In addition to the SSD requirements, MTE has researched TfNSW crash data statistics in 

the last five (5) years at this location. There have been no pedestrian-related incidents at 

this crossing or at any of the crossings surrounding Glenrose Village.  

 

In summary, the existing pedestrian crossing is satisfactory in terms of sight distances and 

has not had a history of crashes, it is not considered to be a mandatory requirement to 

upgrade the existing pedestrian crossing to a raised pedestrian crossing. 

Car park design 

The car parking area and driveways are to be designed in compliance with 

Australian Standards AS2890. In this regard, there are a number of sub-

standard aisle widths within the car park to be amended. The disable 

parking spaces within the non-residential car parking area are to be located 

in a location that enables the people with disabilities to conveniently access 

the lifts. At the entry point, sufficient queuing area is to be provided between 

the vehicular control pint[sic] and the property boundary in compliance with 

Australian Standards. 

MTE Response: The car park has been amended to comply with the relevant requirements 

of AS28900.1:2004, specifically in terms of aisle width. One (1) of the non-residential 

commercial disabled spaces is located directly adjacent to the lift, whilst the other is within 

close proximity of a lift. This is considered satisfactory for convenient access to the lifts.  
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 CONCLUSION 

The traffic and parking impacts of the proposed Mixed-Use Development at 28 Lockwood 

Avenue, Belrose, as depicted in Annexure A for reference, have been assessed. 

 

The car parking layout has been assessed to generally comply with the relevant dimensional 

requirements and objectives of AS2890.1, AS2890.2 and AS2890.6, subject to the detailed 

design of a traffic signal system and Loading Dock Management Plan.  

 

A roundabout is proposed at the end of the Glenrose Place cul-de-sac to manage traffic 

entering and exiting both the subject development and the adjacent Glenrose Village 

shopping centre, as shown in Annexure D. The proposal is concept only and is subject to 

detailed design and approval from Council’s Local Traffic Committee. The final design of the 

roundabout cul-de-sac can be conditioned and is also subject to an approval under s138 of 

the Roads Act. 

 

The site proposes a total of 228 car parking spaces for residents, visitors and retail staff, 

meeting the requirements of Council’s DCP. The provision is therefore considered 

appropriate and acceptable. In addition, the respective BCA and DCP requirements for 

adaptable, disabled, bicycle and motorcycle parking are met or exceeded. 

 

The peak traffic generation of the proposed development has been estimated to be 86 (38 

in; 48 out) trips during the AM peak period, 157 (83 in; 74 out) trips in the PM peak period 

and 288 (144 in, 144 out) in the Saturday midday period. The additional traffic generation 

has been assessed to have no noticeable impact on the surrounding network in terms of 

level of service or delays. 

 

Waste collection for the development will occur within the loading area along with deliveries 

for the retail portion of the development. The site provides three (3) loading spaces, which 

satisfies the RMS requirements. The largest vehicle which can utilise the on-site loading 

area is a 12.5m length HRV. Waste collection is expected to occur on Lockwood Avenue on 

the site’s western boundary. 

 

In view of the foregoing, the proposed Mixed-Use Development is fully supported in terms 

of its traffic and parking impacts. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANNEXURE A: PROPOSED PLAN 
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ANNEXURE B: TRAFFIC SURVEY DATA 
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Ǽ
Å¸

Ä́
Ç

´̧
Ç

' #'L L'&

J
L
I
J

#
M
H'

#
J
N

#
'
N

°̄ ±̄²³ µ́¶·̧60�¹́¶·̧60�

'
#

&

' ' '

'
'

'



��� �������	
�	�	����	

����� ������

�������� �����

��������� ������ �

 ����!��� ����� "#

$%%&'��()%��

*+,-./0123,2*+,-./045/ 16 76 86 46
�#9## �#9�: ; < = >
�#9�: �#9"# �� = > �
�#9"# �#9>: �# �� " ?
�#9>: ��9## < < > >
��9## ��9�: �# �@ < >
��9�: ��9"# ? �@ � @
��9"# ��9>: �= �> @ >
��9>: �@9## � �: < "
�@9## �@9�: �@ �" = �
�@9�: �@9"# ? �� @ @
�@9"# �@9>: : < : =
�@9>: �"9## > @: : �
�"9## �"9�: �� �� ? "
�"9�: �"9"# < �? < @
�"9"# �"9>: @" @ : <
�"9>: �>9## ;? ? " >

ABCDEFGH IJCKLMH

NO+5012 NO+5,.P+0*OQ-R+

SCJDTGC IJCKDTGCLUJ V��WW()&

���XYEZFDCK IJCKLMH

Q[\7]7N0̂_̀ 4̂ 47Q01[\̀ 4a
]52+,P+b2-.50.c0NO+5012035/0NO+5,.P+0*Od06+O,.P+

efgL@:h#=h�< IJCKDTGCLUJ ���i�j&

���(�k



��������� ����	� 
 ��
��������� ����� �� ��

������	����� ��������������������

� !"#$%&'(!'� !"#$%)*$ + &, - + . - + . /, 0#1! � (2 � !"#$%&'(!' � !"#$%)*$ 3 4'5#1*$ )(4'5#1*$ &#1'65#1*$ /#!'65#1*$ 3 4'5#1*$ )(4'5#1*$

�7�� �7
8 � 9� 

 
 : 
9 � 9� : :�; �7�� �7
8 : : 
 � : : 88

�7
8 �7�� � 9< 
8 � 9 = � �� : 8
9 �7
8 �7�� : 
9 � � � � 89

�7�� �7:8 � �9 
= � ; 
8 � �: ; 8;7 �7�� �7:8 � 
� 
 � � � 8�

�7:8 �<�� � �: 9� � 
= 9
 � :< 
� ;�8 �>?@ �7:8 �<�� 
 9 9 � � � :8

�<�� �<
8 � 9< 9� � 
: 9= � 8� 
� 87� �<�� �<
8 
� 
 � � � � :7

�<
8 �<�� � 98 99 � < �9 � :9 
: �<
8 �<�� 
: � � � � �

�<�� �<:8 � 97 9< � 
: 9� � :: 
: �<�� �<:8 ; � � � � �

�<:8 �=�� � 9
 9� � 
9 9� � �= < �<:8 �=�� : 9 
 � � �


;�� 
;
8 � 
; 98 � 9; :
 � 8� 9; 7�� 
;�� 
;
8 
 9 
 � � � :=


;
8 
;�� � 9= 9
 � 9; :� � := 
= 79
 
;
8 
;�� 
: 
; � � � � 8



;�� 
;:8 � 9� 9� � 99 �= � := �� 7:7 
;�� 
;:8 9 � 
 � � � 9<


;:8 
7�� � 
7 

 � 98 := 
 8� 9; 7;= 
;:8 
7�� 9 � 8 9 � � �:


7�� 
7
8 � 
; 
= � �9 �= � :9 9: 7=9 
7�� 
7
8 � ; � � � � 97


7
8 
7�� � 
: 97 � �
 8
 � ;9 98 <�� �>?@ 
7
8 
7�� : � � � � � 9:


7�� 
7:8 � 
; 
= � 98 :9 � ;< �< 7:= 
7�� 
7:8 7 9 � � � � 9�


7:8 
<�� � 9< 9: � 97 :9 � :8 �; ;=� 
7:8 
<�� � : 
 � � � 
�


<�� 
<
8 � 
= 9
 � 99 8: 
 :� 9� ;8= 
<�� 
<
8 9 
 � � � � 
9


<
8 
<�� � 
; < � 
< 8< � :
 
< 
<
8 
<�� 
 9 � � � �


<�� 
<:8 � 
< 
9 � 
7 �8 � :< 
= 
<�� 
<:8 9 � � � � �


<:8 
=�� � 9� 
9 � 
= :9 
 :< 9= 
<:8 
=�� 9 
 � 
 � �

� !"#$%&'(!'� !"#$%)*$ A BC D A E D A E FC � !"#$%&'(!' � !"#$%)*$ 3 4'5#1*$ )(4'5#1*$ &#1'65#1*$ /#!'65#1*$ 3 4'5#1*$ )(4'5#1*$

�7:8 �<:8 � 

: =� � 88 
�8 � 
<7 8
 ;�8 �7:8 �<:8 �: = 9 � � � :8

7
8 
<
8 � 77 =
 � 
�8 
<= 
 9
< 

= <�� 
7
8 
<
8 
� 
� 
 � � � 9:

GHIJKLMNIJLOPJIQRLNOLSHTLNUUVOITWINXYLITWSSNQLSUHZO[L\NTJQINHXLNOLNX]NQWIN̂JLHXU_̀L]TWZNXYLNOLXHILIHLOQWUJLWX]LXHILWXLJaWQILOITJJIOLQHXSNYVTWINHX[
b!(c6"d

efg?h
Dijkg
l>?mn

o��	����	�����

� !"#$%&'(!'� !"#$%)*$ A BC D A E D A E FC

�7�� �7
8 � 9� = 
 � 

 � 9� :

�7
8 �7�� � 9< 
8 � 9 < � 9= :

�7�� �7:8 � �
 
8 � ; 
8 � �: ;

�7:8 �<�� � �: 9
 � 
< 9
 � :7 
9

�<�� �<
8 � 9< 
< � 
9 9= � 8
 
�

�<
8 �<�� � 98 9
 � < �9 � :
 
:

�<�� �<:8 � 98 9: � 
: 9� � :: 
:

�<:8 �=�� � 9
 
= � 

 99 � �; <


;�� 
;
8 � 
8 9: � 99 :
 � := 98


;
8 
;�� � 9= 
< � 9: :� � := 
=


;�� 
;:8 � 9� 99 � 9� �= � := ��


;:8 
7�� � 
7 
� � 9� := 
 8� 98


7�� 
7
8 � 
; 
7 � �� �< � :9 9:


7
8 
7�� � 
: 98 � �� 8� � ;9 98


7�� 
7:8 � 
; 
7 � 9� :
 � ;< �<


7:8 
<�� � 9< 9� � 9; :
 � :8 �;


<�� 
<
8 � 
= 
= � 
= 89 
 :� 9�


<
8 
<�� � 
; < � 
7 8; � :
 
<


<�� 
<:8 � 
< 

 � 
8 �: � :< 
=


<:8 
=�� � 9� 

 � 
; :� 
 :< 9=

� !"#$%&'(!'� !"#$%)*$ A BC D A E D A E FC
�7:8 �<:8 � 

9 <: � 89 
�8 � 
<� 8� 8<;

7
8 
<
8 � 77 <: � =< 
<: 
 9
< 

= 7<


p��qr���	�����

� !"#$%&'(!'� !"#$%)*$ A BC D A E D A E FC

�7�� �7
8 � � 9 � 
 
 � � �

�7
8 �7�� � � � � � 
 � 
 �

�7�� �7:8 � 
 : � � � � � �

�7:8 �<�� � � 9 � 
 � � 
 


�<�� �<
8 � � 9 � 9 � � 9 �

�<
8 �<�� � � 
 � � � � 
 �

�<�� �<:8 � 9 : � � � � � �

�<:8 �=�� � � : � 
 
 � � �


;�� 
;
8 � 
 
 � : � � 
 



;
8 
;�� � � � � 9 � � � �


;�� 
;:8 � � 
 � 9 � � � �


;:8 
7�� � � 
 � 9 � � � 



7�� 
7
8 � � 9 � 9 
 � � �


7
8 
7�� � � 9 � 
 
 � � �


7�� 
7:8 � � 9 � 9 
 � � �


7:8 
<�� � � 
 � 
 
 � � �


<�� 
<
8 � � 9 � � 9 � � �


<
8 
<�� � � � � 
 9 � � �


<�� 
<:8 � � 
 � 9 
 � � �


<:8 
=�� � � 
 � � 9 � � �

� !"#$%&'(!'� !"#$%)*$ A BC D A E D A E FC
�7:8 �<:8 � 9 = � � � � : 
 
=

7
8 
<
8 � � 7 � 7 8 � � � 
=

� (2%s"t /#!'6%ucc!#(d6%-#d2v##$%uw )(4'%ucc!#(d6%bx *%&'&#1'6%ucc!#(d6%-#d2v##$%uw � (2%

'#'(x

7:8y��z<:8y��

� (2%s"t /#!'6%ucc!#(d6%-#d2v##$%uw 

8
8y��z;
8y��

{��||���

���}

&#1'6%ucc!#(d6%-#d2v##$%uw 

0#1!x~%s#'(x

� (2%

'#'(x

��D?�>�

C>h�f�> Df�@�ff�y�m>

F��

/#!'6%ucc!#(d6%-#d2v##$%uw )(4'%ucc!#(d6%bx *%&'&#1'6%ucc!#(d6%-#d2v##$%uw s"t 

� (2%s"t /#!'6%ucc!#(d6%-#d2v##$%uw )(4'%ucc!#(d6%bx *%&'&#1'6%ucc!#(d6%-#d2v##$%uw 
� (2%'#'(x

s"t /#!'6%ucc!#(d6%-#d2v##$%uw )(4'%ucc!#(d6%bx *%&' &#1'6%ucc!#(d6%-#d2v##$%uw 

/#!'6%ucc!#(d6%-#d2v##$%uw )(4'%ucc!#(d6%bx *%&' &#1'6%ucc!#(d6%-#d2v##$%uw 

0#1!x~%s#'(x

� (2%s"t 

s"t /#!'6%ucc!#(d6%-#d2v##$%uw )(4'%ucc!#(d6%bx *%&'

)(4'%ucc!#(d6%bx *%&'&#1'6%ucc!#(d6%-#d2v##$%uw � (2%

'#'(x

s"t /#!'6%ucc!#(d6%-#d2v##$%uw )(4'%ucc!#(d6%bx *%&'&#1'6%ucc!#(d6%-#d2v##$%uw 

-#d2v##$%uw 

�����

b
x 
*
%&
'

��

��

���

����

-#d2v##$%uw 

������ 7:8y��z<:8y��

������ ����%� ¡¢���%� 
�

�

£

�
��¤�¥¦§̈�©¥

-#d2v##$%uw 

�����

b
x 
*
%&
'

-#d2v##$%uw 

�<:

9

�


�
8

8
9

� 
<�8�

�=�

:

�


�
8

8
8

ª 
<78


ª«¬��

ª
�
ª
�

�
�

�®̄��

u � (2 �̄�%u ¡®��%u 

�=9

� :


�
�

�

-#d2v##$%uw 

�����

b
x 
*
%&
'

-#d2v##$%uw 

�<:77

�


<
:

=
<


 9
<

=

ª«�¯̄

ª
�
®
«

�
ª
�

� °�®��«

� � (2 ����%� ¡¢���%� 

�7�

� ��

�
8

7



��� �������	
��	
	����


����� ������ ��� �������

��������  �!�� ���

�"#"�#�$� ��"��� % ���

&"!��'��� ��!�� (� ���

)**+,��-.*�! ��/�!��-�$!+&��!!-$0

123456789:391234567;<6 = > 8? @ = > A? @ = > B? @ = > ;? @ C5D3 12:E 123456789:391234567;<6 A2F9G5D<6 ;:F9G5D<6 85D9HG5D<6 B539HG5D<6 A2F9G5D<6 ;:F9G5D<6 85D9HG5D<6 B539HG5D<6

�I��� �I�%J � ( � % � % K L � � � J � I %J %L (LM �I��� �I�%J % � � � � � % � (�

�I�%J �I�(� � M � � � � ( ( � % � L � � L% L� (K( �I�%J �I�(� ( M � � L % � � ��

�I�(� �I��J � M � � � L %� ( � L � J � I LI %K ��L �I�(� �I��J % J � � � � � � (K

�I��J �N��� � N � � � � LJ I � � � I � %L (% LN �N( �OPQ �I��J �N��� J % � � ( % � � (K

�N��� �N�%J � K % % � � (� ( � J � � � N (J (� �II �N��� �N�%J M L � � ( % � � (%

�N�%J �N�(� � %M � L � % %M � � L � N � J LJ (� �N�%J �N�(� I ( � � % � � �

�N�(� �N��J � M L � � L LL � � � % K � � (� (� �N�(� �N��J % L � � ( � � �

�N��J �K��� � %� � M � N %M J � ( % J � ( L� (J �N��J �K��� % % � � � � � �

%M��� %M�%J � (M � %� � L (� ( � L % % � � L( �N MLK %M��� %M�%J M L � � % � � � LI

%M�%J %M�(� � (J � %� � ( LK L � � � L � N %J �I M(% %M�%J %M�(� L M � � % � � � LM

%M�(� %M��J � (� % %L � ( LM � � L L J � ( LM �( MI� %M�(� %M��J ( � � � L � � � L�

%M��J %I��� � (M � I � J (� % � � % � � L L� (K MKL %M��J %I��� L L � � � � � � LN

%I��� %I�%J � (� % %N � M (% L � L % M � � %M �% I�M %I��� %I�%J � � � � � � � � ((

%I�%J %I�(� � (� � %� � � �� J � L L � � ( (L J� I%% �OPQ %I�%J %I�(� ( � � � � � � � ((

%I�(� %I��J � (I � %I � M LM % � � % � � � LM JI MJ( %I�(� %I��J L L � � L L % � (%

%I��J %N��� � �% � %N � J LM J � % � L � I LI (J M�J %I��J %N��� ( J � � � % � � LK

%N��� %N�%J � LM % %L � J �% I � % % K � I L� (I JIN %N��� %N�%J L % � � � J � � L(

%N�%J %N�(� � (L % K � � �� ( � L � � � � LL L( %N�%J %N�(� � � � � � J � �

%N�(� %N��J � %� % N � L (I J � % L % % N L� (% %N�(� %N��J � % � � % ( � L

%N��J %K��� � L� � %� � L (L � � L % J � M LJ LK %N��J %K��� L % � � � � � �

123456789:391234567;<6 R S TU V R S WU V R S XU V R S YU V 123456789:391234567;<6 A2F9G5D<6 ;:F9G5D<6 85D9HG5D<6 B539HG5D<6 A2F9G5D<6 ;:F9G5D<6 85D9HG5D<6 B539HG5D<6

�I��J �N��J � (K ( %% � ( K( %� � %% % LN � LK %LJ %LM �N( �I��J �N��J %K N � � %� L � � (K

%I�%J %N�%J � %(N % M% � L� %(I %N � � � %K � L% %�J %N( I%% %I�%J %N�%J %� %L � � L N % � ((
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Å̄ ®°±² ǼÄ³6��¶Á́Ä³6��

'
&

#
J

' ' J

'
#

J

@
�9
r
C
E
B
88D
6=
5

@
�9
r
C
E
B
88
D
6=
5

p�1;678

�� ¡¢
À µµÃ µ³Ä

À
Ã
·
·

Ã
Ä
ÂÀ

µ
Æ
Ã

Æ
Ã

' #'M #IJ

'
J
L
L

J
N
#'

#
H
J

H
J

®̄ ®°±² ³́µ³60�¶·́µ³60�

'
'

J

' & J

'
'

'



��� �������	
�	�	����	

����� ������

�������� �����

��������� ������ �

 ����!��� ����� "#

��$�%&����'�(

)*+,-./012+1)*+,-./34. 05 65 75 35
#89## #89�: " : " #
#89�: #89"# � ; # <
#89"# #89=: � : � #
#89=: #>9## 8 = = #
#>9## #>9�: = << 8 <
#>9�: #>9"# < > �# �
#>9"# #>9=: = < < <
#>9=: #?9## < " " #
�;9## �;9�: = 8 ; ;
�;9�: �;9"# > : 8 �"
�;9"# �;9=: < �# " =
�;9=: �89## � ; ; <
�89## �89�: " �# < =
�89�: �89"# > = < <
�89"# �89=: " �# > �
�89=: �>9## : : " <
�>9## �>9�: = ; : �
�>9�: �>9"# � �8 : <
�>9"# �>9=: < �� = �
�>9=: �?9## = > # "

@ABCDEFG HIBJKLG

MNO6P6Q/RST3R36M/0NOT3U
P41*+V*W1,-4/-X/QY*4/01/24./QY*4+-V*/)YZ/5*Y+-V*

[\]K<:̂#8̂�? HIBJC_FBK̀I ���a�b%

���'�$

M,c*

dBIC_FB HIBJC_FBK̀I e��ff'&%

���ghDiECBJ HIBJKLG

QY*4/01 QY*4+-V*/)Y



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANNEXURE C: SIDRA INTERSECTION 8 DETAILED MOVEMENT SUMMARIES 
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J [a f̀ cUc cÙgg c̀UK We*)V cUK dUf cUfb cUbf cUfb gdÙ
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QTT-,*IY ZZ̀ \P\ \PZ\\ ZPZ "Q \PF ]Pb \PẐ \PZb \PẐ FaPb
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&01,̂3)7;'5)*,1'',
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UXX/.,M] â^ T̀̀ T̀̀̂ f fTd Vc('U T̀_ aTd T̀aa T̀fa T̀aa _ITe

$./*]=%H*1'V.MN&..:'U6%3Q%

^̀ Va ^̀_ T̀̀ T̀̀IJ JTI Vc('U T̀_ aTI T̀à T̀_d T̀à JeTf
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UXX0/-M] èf bTb bT_Ib eTe Vd)(U bTg fTa bTJ_ bTgb bTJ_ fgTg

>&H+2(L:-MN̂Q++H(Z/-;

_b V̀ _̀c bTb bT̀J_ JTe Vd)(U bTb bTb bTbb bT_J bTbb ÌTg

__ <_ ce_ bTb bT̀J_ bTb Vd)(U bTb bTb bTbb bT_J bTbb JaTe

UXX0/-M] faf bTb bT̀J_ _Tf %U bTb bTb bTbb bT_J bTbb JbTI

U::(\&]*M:&H __e_ bTb bT̀J_ cT_ %U bTg fTa bT_a bTc̀ bT_a J̀T_

)*+&(V&7&:(/O()&07*M&(3Vd)5(R&+]/;2(E&:-1(3Z<U(%)>5T()*+&(Vd)(R&+]/;(*H(HX&M*O*&;(*4(+]&(W-0-F&+&0()&++*4.H(;*-:/.(3)*+&(+-̂5T

\&]*M:&(F/7&F&4+(Vd)(7-:Q&H(-0&(̂-H&;(/4(-7&0-.&(;&:-1(X&0(F/7&F&4+T

R*4/0(Z/-;(UXX0/-M](Vd)(7-:Q&H(-0&(̂-H&;(/4(-7&0-.&(;&:-1(O/0(-::(7&]*M:&(F/7&F&4+HT

%U2(S4+&0H&M+*/4(Vd)(-4;(R-h/0(Z/-;(UXX0/-M](Vd)(7-:Q&H(-0&(%/+(UXX:*M-̂:&(O/0(+'/='-1(H*.4(M/4+0/:H*4M&(+]&(-7&0-.&(;&:-1(
*H(4/+(-(.//;(Vd)(F&-HQ0&(;Q&(+/(i&0/(;&:-1H(-HH/M*-+&;('*+](F-h/0(0/-;(F/7&F&4+HT

)SEZU()+-4;-0;(E&:-1(R/;&:(*H(QH&;T(,/4+0/:(E&:-1(*4M:Q;&H(6&/F&+0*M(E&:-1T

6-X=UMM&X+-4M&(,-X-M*+12()SEZU()+-4;-0;(3UNj&:*N(RcE5T

[\(3K5(7-:Q&H(-0&(M-:MQ:-+&;(O/0(U::(R/7&F&4+(,:-HH&H(/O(U::([&-71(\&]*M:&(R/;&:(E&H*.4-+*/4T

�kl
	�k���
��m�k���no�p�m"qr��sD�t�u���Cu��n�	���������#�	!!"����!�Ar�v#p�!�#��!"���"�!o�"@
d0.-4*H-+*/42(R,VUZY%(<ZUGGS,(Y%6S%YYZS%6 w(W0/M&HH&;2(̀I(%/7&F̂ &0(̀b_I(_b2_g2_f
W0/h&M+2(xxF+&H&07&0xF+&(H+/0-.&xy/̂Hx̀b_Ix_IbcbJxR<Y()SEZUx_I(bg(̀JTH*Xa



�������������	
�

���������	�������������������������������� �!

"#$%&'(#
&'(#%)*(#+,-./%0",1#2
3'4#$*.%5%6'#78%09$,:;*.2

��<�=������>��=�� ��?��@� ���

A#B*18%C7,$D EFG%H*IJ%,K%LM#M#N,4
OA%

9M-1 A#+P
&*(1

Q4#-*+#
A#7*.%%

R#4#7%,K
&#-4'I#

S-,TP%%
LM#M#8

UKK#I('4#%
&(,T%V*(#

Q4#-P%",P
).I7#D

Q4#-*+#
&T##8%%9,(*7 WX X#Y'I7#D A'D(*1I#

4#Y5Y G 45I D#I 4#Y B JB5Y
&,M(Y/%)*-%S*-J

Z R[ [E \P\ \P\]̂ FP_ R̀ &%Q \PZ ZP\ \P[\ \PF̂ \P[\ F]P\

[ 9Z Z \P\ \P\]̂ aP] R̀ &%Q \PZ ZP\ \P[\ \PF̂ \P[\ F]PZ

] V[ Z[ \P\ \P\]̂ P̂E R̀ &%Q \PZ ZP\ \P[\ \PF̂ \P[\ b̂P]

QTT-,*IY b[ \P\ \P\]̂ aPb R̀ &%Q \PZ ZP\ \P[\ \PF̂ \P[\ FZPE

U*D(/%37#1%&(-##(

b R[ ZF \P\ \PZ[_ bPE R̀ &%Q \Pa bP] \P[̂ \P[_ \P[̂ F]P_

F 9Z E_ \P\ \PZ[_ \P̂ R̀ &%Q \Pa bP] \P[̂ \P[_ \P[̂ FaP]

a V[ [_ \P\ \PZ[_ aPZ R̀ &%Q \Pa bP] \P[̂ \P[_ \P[̂ F]Pb

QTT-,*IY ZbZ \P\ \PZ[_ [P] "Q \Pa bP] \P[̂ \P[_ \P[̂ FFPb

",-(Y/%37#1-,D#%S7*I#

^ R[ ]E \P\ \P\[E aP] R̀ &%Q \PZ \P_ \P]Z \PFa \P]Z b̂P]

_ 9Z ] \P\ \PZZ] FPE R̀ &%Q \Pb [P̂ \Pb] \P̂\ \Pb] F[PZ

E V[ _[ \P\ \PZZ] P̂̂ R̀ &%Q \Pb [P̂ \Pb] \P̂\ \Pb] FZPF

QTT-,*IY Z[b \P\ \PZZ] P̂[ R̀ &%Q \Pb [P̂ \P]E \Paa \P]E F\Pa

;#D(/%37#1%&(-##(
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ANNEXURE D: PROPOSED GLENROSE PLACE ROUNDABOUT CONCEPT 
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