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1. INTRODUCTION 

 

 

This report has been prepared to accompany an Application to the Department of 

Planning for a proposed subdivision of land zoned for “Employment” within the Penrith 

Lakes Scheme at Penrith (Figure 1). 

 

The Penrith Lakes Scheme (SEPP Penrith Lakes Scheme 1989 as amended) has the 

stated principal aim to “identify certain land that may be zoned for employment, 

environment, parkland, residential, tourism and waterway purposes”. The subject site is 

located in the south eastern part of the Penrith Lakes area and has convenient access 

to the arterial road system and public transport services. 

 

The proposed subdivision scheme involves: 

 a new access road system 

 a subdivision of 100 lots 

 

The purpose of this report is to describe the site, its context and the proposed subdivision 

scheme 

 describe the existing road network serving the site and the prevailing traffic 

conditions 

 describe the proposed upgrade for the arterial road system 

 assess the suitability of the proposed access roads  

 assess the potential traffic implications  

 assess the adequacy of the proposed internal circulation and servicing 

arrangements 
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2. PROPOSED DEVELOPMENT SCHEME 

 

 

2.1 SITE, CONTEXT AND EXISTING CIRCUMSTANCES 
 

The site (Figure 2) has frontage to the southern side of Old Castlereagh Road just to 

the west of Castlereagh Road and occupies an irregular shaped area of 46.36ha. The 

site, which is located approximately 2 km north of the Penrith CBD, is relatively level 

and is also accessed by Lugard Street which connects to Castlereagh Road and 

terminates at the eastern boundary.   

 

The site is cleared and vacant with sparse grassland, scattered trees/shrubs and an 

unsealed “track” which runs across the southern part and connects to Lugard Street. 

 

Land uses in the vicinity of the site include: 

 the small light industrial buildings adjoining to the east and south 

 the Penrith Lakes facilities extending to the north and west 

 the Nepean River which runs immediately to the south-west 

 the industrial area which extends to the east and south 

 the residential precinct which extends to the north along the eastern side of 

Castlereagh Road. 

 

2.2 PRECINCT PLANNING 
 

State Environmental Planning Policy (Penrith Lakes Scheme 1989 as amended) is the 

planning policy for precinct. The aims of this policy are as follows: 

a) to provide a development control process that ensures that environmental and 

technical matters are considered in the implementation of the Penrith Lakes 

Scheme, 

b) to identify and protect items of the environmental heritage, 
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c) to identify certain land that may be rezoned for employment, environmental, 

parkland, residential, tourism and waterway purposes and land that will be rezoned 

as unzoned land, 

d) to permit interim development that will not detrimentally impact on the 

implementation of the Penrith Lakes Scheme, 

e) to ensure that the implementation of the Penrith Lakes Scheme does not 

detrimentally impact on the ongoing operation and use of Olympic legacy 

infrastructure, including the Sydney International Regatta Centre and the Penrith 

Whitewater Stadium. 

 

Details of the scheme are provided on the diagrams reproduced overleaf which indicate: 

- the original approved Structure Plan 

- the current Land Zoning Map showing the subject site zoned for “Employment” 

and small scattered areas along the eastern perimeter zoned for “Residential” 

 

2.3 PROPOSED SUBDIVISION 
 

The proposal is to subdivide the site into 100 lots ranging between 1,500m2 and 

12,360m2 with envisaged release stages as follows: 

 Lots Net Area 

Floorspace 

@ FSR 0.5:1 

Envisaged 

Release 

Stage 1 19 8.90 ha 44,509m2 2021 

Stage 2 13 4.61 ha 23,077m2 2022 

Stage 3 11 5.52 ha 27,597m2 2024 

Stage 4 28 7.10 ha 35,486m2 2025 

Stage 5 15 5.95 ha 29,738m2 2026 

Stage 6 14 6.03 ha 30,146m2 2027 

Total: 100 38.11 ha 190,553m2  
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Lugard Street will be extended through the southern part of the site turning to the north 

to connect with Old Castlereagh Road as the principal internal access road. Two 

secondary roads will provide access to the central part of the site and there will be 

sections of dual carriageways separated by wetland corridors. 

 

The development uses will comply with the “Employment” zoning provisions and it is 

envisaged that the majority of lots will have light industrial/warehouse uses with 

ancillary office elements. 

Stage 1 and 2 will be accessed only via Lugard Street while Stage 3 will provide 

connection to Old Castlereagh Road enabling access for this and all stages to both 

external roadways. 

 

Details of the proposed subdivision scheme are provided on the plans which accompany 

the Application and are reproduced in part in Appendix A. 
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3. ROAD NETWORK AND TRAFFIC CONDITIONS 

 

 

3.1 ROAD NETWORK 
 

The road network serving the site (Figure 3) comprise: 

 

 Great Western Highway and M4 Western Motorway – a State Road and east-west 

arterial routes which run to the South of Penrith to/from the Blue Mountains 

crossing. 

 

 Parker Street / Richmond Road / The Northern Road – a State Road and arterial 

route which connects between Richmond and Camden 

 

 Castlereagh Road – a State Road and arterial route which connects between 

Penrith and Richmond 

 

 Cranebrook Road – a State Road and collector road route which connects between 

Castlereagh Road and Richmond Road providing a link to Windsor 

 

 Andrews Road – a Regional Road and collector route linking between Castlereagh 

Road and The Northern Road 

 
 Old Castlereagh Road – a local road providing access into the Penrith Lakes 

precinct which connects to Castlereagh Road 

 

 Lugard Street, Leland Street and Camden Street – local access roads serving the 

industrial area on the western side of Castlereagh Road. 
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3.2 TRAFFIC CONTROLS 
 

The traffic controls, which have been applied to the road system serving the site, (Figure 

4) comprise: 

 the traffic signals at the Castlereagh Road / Lugard Street intersection. Details of 

this intersection arrangement are provided on the signal design plan reproduced 

overleaf 

 the roundabout at the Castlereagh Road / Old Castlereagh Road / Andrews Road 

intersection 

 the traffic signals at other intersections along Castlereagh Road including Jack 

Williams Drive, Jane Street and High Street  

 the 60 kmph speed limit on Castlereagh Road and 50 kmph on the local access 

road system 

 the NHVR approved B Double routes along roads in the area including 

Castlereagh Road, Old Castlereagh Road and Lugard Street (see details 

overleaf) 

 

3.3 TRAFFIC CONDITIONS 
 

An indication of the prevailing traffic conditions on the road system serving the 

development site is provided in data1 published by RMS and surveys undertaken for 

this study.  The data published by RMS is provided in the following: 

Location AADT 

Heavy 

Vehicles 

Castlereagh Road, north of Jack Williams Dr. 31,823 3,491 (11%) 

 

  

 
 

     1  Traffic Volume Data for Sydney Region 

  Roads and Maritime Services 
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The results of recent traffic surveys undertaken at the Castlereagh Road / Old 

Castlereagh Road / Andrews Road and Castlereagh Road / Lugard Street 

intersections during the morning and afternoon peak traffic period are provided in 

Appendix B and summarised in the following:  

  AM PM 

Castlereagh Road NB 580 893 

 RT 350 479 

 LT 10 1 

 SB 1,261 645 

 RT 16 9 

 LT 111 96 

Old Castlereagh Road EB 14 47 

 RT 7 14 

 LT 14 42 

Andrews Road WB 54 29 

 RT 91 98 

 LT 589 463 

    

Castlereagh Road NB 836 1,386 

 LT 49 57 

 SB 1,743 1,204 

 RT 67 67 

Lugard Street LT 26 71 

 RT 59 89 

 

The operational performance of these intersections under the prevailing traffic 

demands has been assessed using the SIDRA model. The results of that assessment 

are provided in Appendix C and summarised in the following while the criteria for 

interpreting SIDRA output are provided overleaf. 
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 AM PM 

 LOS AVD LOS AVD 

Castlereagh / Andrews / Old Castlereagh A 6.2 A  5.6 

Castlereagh / Lugard B 19.7 C 22.6 

 

The results of this SIDRA modelling indicate that these intersections currently operate 

quite satisfactorily with significant reserve capacity. 

 

3.4 TRANSPORT SERVICES 
 

The existing bus network servicing the area are identified on the diagrams overleaf 

with 673, 783 and 784 services along Castlereagh Road connecting to Penrith CBD 

and Railway Station. 

 

 

 
  



Criteria for Interpreting Results of SIDRA Analysis 
 
1. Level of Service (LOS) 
 
LOS Traffic Signals and Roundabouts Give Way and Stop Signs 

‘A’ Good Good 

‘B’ Good with acceptable delays and spare capacity Acceptable delays and spare capacity 

‘C’ Satisfactory Satisfactory but accident study required 

‘D’ Operating near capacity Near capacity and Accident Study 
required 

‘E’ At capacity; at signals incidents will cause excessive 
delays.  Roundabouts require other control mode 

At capacity and requires other control 
mode 

‘F’ Unsatisfactory and requires additional capacity Unsatisfactory and requires other control 
mode 

 
2. Average Vehicle Delay (AVD) 
 
The AVD provides a measure of the operational performance of an intersection as indicated on the 
table below, which relates AVD to LOS.  The AVD's listed in the table should be taken as a guide only 
as longer delays could be tolerated in some locations (ie  inner city conditions) and on some roads (ie  
minor side street intersecting with a major arterial route). 
 

Level of 
Service 

Average Delay per 
Vehicle (secs/veh) 

Traffic Signals,                    
Roundabouts 

Give Way and             
Stop Signs 

A Less than 14 Good operation Good operation 

B 15 to 28 Good with acceptable delays and 
spare capacity 

Acceptable delays and 
spare capacity 

C 29 to 42 Satisfactory Satisfactory but accident 
study required 

D 43 to 56 Operating near capacity Near capacity and accident 
study required 

E 57 to 70 At capacity; at signals incidents will 
cause excessive delays.  Roundabouts 
require other control mode 

At capacity and requires 
other control mode 

 

3. Degree of Saturation (DS) 
 
The DS is another measure of the operational performance of individual intersections. 
 
For intersections controlled by traffic signals

1
 both queue length and delay increase rapidly as DS 

approaches 1, and it is usual to attempt to keep DS to less than 0.9.  Values of DS in the order of 0.7 
generally represent satisfactory intersection operation.  When DS exceeds 0.9 queues can be 
anticipated.  
 
For intersections controlled by a roundabout or GIVE WAY or STOP signs, satisfactory intersection 
operation is indicated by a DS of 0.8 or less. 

                                            
1 the values of DS for intersections under traffic signal control are only valid for cycle length of 120 secs 
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4. FUTURE CIRCUMSTANCES 

 

 

RMS, with Federal and State funding, propose to upgrade the 6.5km long Mulgoa 

Road/Castlereagh Road route between Glenmore Park and Andrews Road at Penrith 

to support the future traffic demands resultant to expected urban development in the 

area. The Mulgoa Road/Castlereagh Road Corridor Upgrade is part of a plan to 

progressively upgrade a number of major arterial roads in Western Sydney to deliver 

a more efficient, reliable network that meets the future needs of the community and 

the economy. 

 

There are a number of key developments served by Mulgoa Road/Castlereagh Road 

that will contribute to increased population/employment and traffic movements in its 

immediate vicinity. These include: 

 

- Penrith Panthers Entertainment precinct 

- Penrith Station precinct 

- Riverlink and Nepean River precincts 

- Penrith Stadium 

- Penrith Lakes Scheme 

- Penrith Homemaker Centre 

- New urban land releases at Glenmore Park and Thornton. 

 

Related to the proposed is “Jane Street and Mulgoa Road Infrastructure Upgrade” and 

while it is a separate proposal, planning and staging of these two projects is being 

coordinated. 

 

The diagram overleaf shows the location of both the proposal and the Jane Street and 

Mulgoa Road Infrastructure Upgrade. 
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Details of the assessments undertaken for the upgrade and the identified Preferred 

Option are provided in a Preferred Option Report2 which includes a Traffic and 

Transport Assessment Study3. The preferred upgrade option is to widen the roadway 

to provide 3 lanes in each direction plus turning lanes at intersections. Details of the 

proposal for the Jack Williams Drive to Andrews Road section are provided in 

Appendix D and include: 

 

- Replacement of the roundabout at the Andrews Road/Old Castlereagh Road 

intersection with a traffic signal controlled arrangement 

- Provision for bus bays and bus “start up” arrangements 

- Widening along the eastern side of Old Castlereagh Road. 

 

 

The traffic modelling undertaken took into account the projected future traffic growth, 

including development in the Penrith Lakes Scheme, both for a normal growth 

scenario (i.e. 1.3% p.a.) and an accelerated growth scenario (i.e. 2.0% p.a.) as follows: 

 

Daily Volumes Andrews Road – Museum Drive Section 

 2015 2026 2036 

Normal Growth 36,700 53,000 60,000 

Accelerated Growth 36,700 55,000 65,000 

 

 

The assessed operational performance outcome with the upgrade works completed 

were as follows: 

 

 

 

 
 
 
 

2 Mulgoa Road/Castlereagh Road 
Corridor Upgrade 
Preferred Option Report 

 Hills Environmental April 2017 

3  Mulgoa Road/Castlereagh Road 
 Corridor Upgrade 

Transport & Traffic Assessment Study 
 Arcadis January 2017 
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 2020 2026 2036 

 AM PM AM PM AM PM 

 LOS AVD LOS AVD LOS AVD LOS AVD LOS AVD LOS AVD 

Andrews 

Road / Old 

Castlereagh 

Road 

 

C 33 C 34 C 37 C 39 C 38 C 41 

Jack 

Williams 

Drive 

A  13 B 16 B 26 B 19 B 20 B 17 

 

Details of modelling for the Lugard Street intersection are not provided. The proposed 

staging plan reproduced overleaf indicates that the Andrews Road/Old Castlereagh 

Road intersection works and the widening between Andrews Road and Lugard Street 

will be undertaken as the first “short term” stage. 

 

In relation to bus services, pedestrians and cyclists, the upgrade scheme will: 

- provide bus priority measures as “start up lanes” at intersections and bus bays 

and this will ensure optimised bus travel lines for the expected increased bus 

services required to meet the urban development needs 

- provide a Shared Path along the eastern side of Castlereagh Road as well as 

a normal pathway on the western side and signalised pedestrian crossings at 

intersections 
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5. PROPOSED ACCESS ROADS 

 

 

Much of the principal access road (Roads 1 and 2) and all of the secondary central 

access road (Roads 4 and 5) will have separate carriageways separated by wetland 

corridors. These carriageways will have 3.5m wide travel lanes and 3.0m wide parking 

lanes. 

 

The eastern part of the principal access road and the outer secondary road will have 

13m wide roadways (3.5m wide travel lanes and 3.0m wide parking lanes). The 

proposed road arrangements comply with normal industrial road requirements. 

 

The proposed access road system will accommodate B Double trucks (subject to 

NHVR approval) and details of turning path assessments for these vehicles are 

provided in Appendix F indicating satisfactory road and intersection geometry. 

 

Extracts from the Civil Design plans are reproduced overleaf indicating 3.5m wide 

footways along each side of the single carriageways and 4.5m wide verges on the 

outside of the dual carriageways. 

 

  



IAN HILL (B.E)
Consulting Civil Engineer

A.B.N. 92 086 017 745
1 HARTLEY DRIVE, THORNTON NSW 2322

PO BOX 3337, THORNTON NSW 2322
PHONE: (02) 4964 1811      FAX: (02) 4964 1822



IAN HILL (B.E)
Consulting Civil Engineer

A.B.N. 92 086 017 745
1 HARTLEY DRIVE, THORNTON NSW 2322

PO BOX 3337, THORNTON NSW 2322
PHONE: (02) 4964 1811      FAX: (02) 4964 1822



IAN HILL (B.E)
Consulting Civil Engineer

A.B.N. 92 086 017 745
1 HARTLEY DRIVE, THORNTON NSW 2322

PO BOX 3337, THORNTON NSW 2322
PHONE: (02) 4964 1811      FAX: (02) 4964 1822
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6. TRAFFIC IMPLICATIONS 

 

 

An indication of the traffic generation potential of development on the proposed lots is 

provided by the recent RMS study of “Business Parks and Industrial Estates”. There 

were 4 sites in the Sydney Metropolitan Area surveyed for this study, namely: 

Site 1 Erskine Park 

Site 2  Helensburgh 

Site 3  Eastern Creek 

Site 4 Riverwood 

 

Site 2 had 13 lots comprising 9 with “office” use and is therefore not relevant to the 

Penrith Lakes outcome. The Erskine Park site had a mixture of factories, warehouse 

and workshop uses while Sites 1 and 3 had larger lots and Site 4 had smaller lots. 

(see Appendix E details) 

 

If the traffic generation of Sites 1, 3 and 4 is averaged for the AM and PM “on street 

peak periods”, the following outcomes result: 

Vtph per 100m2 

 AM PM 

Site 1 0.13 0.14 

Site 3 0.17 0.17 

Site 4 0.43 0.23 

Average 0.243 0.18 

 

It is noted that the Institute of Transportation Engineers document “trip generation” in 

respect of “Mini Warehouse” use derived a peak trip generation during the AM and PM 

peak on-street peak traffic periods in the following ranges: 

AM 0.04 – 0.27 vtph 

PM 0.13 – 0.48 vtph 
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In order to provide a “sensitivity factor”, the adopted traffic generation rates are 

0.3vtph/100m2 for the AM and 0.20 vtph/100m2 for the PM and the assessed traffic 

generation for each stage on this basis are as follows: 

  AM PM 

Stage 1 44,509m2 134 vtph 89 vtph 

Stage 2 23,077m2 69 vtph 46 vtph 

Stage 3 27,597m2 83 vtph 55 vtph 

Stage 4 35,486m2 106 vtph 71 vtph 

Stage 5 29,738m2 89 vtph 60 vtph 

Stage 6 30,146m2 90 vtph 60 vtph 

 Total 571 vtph 381 vtph 

 IN 400 vtph 114 vtph 

 OUT 171 vtph 267 vtph 

 

The Stage 1 and 2 traffic movements (203 vtph AM and 135 vtph PM) will ingress and 

egress through the Castlereagh Road/Lugard Street intersection and it is assessed 

that the projected traffic generation will be distributed in the same manner of that of 

the existing recorded intersection movements as follows: 

 AM PM 

RT IN 58% 54% 

LT IN 42% 46% 

RT OUT 69% 56% 

LT OUT 31% 44% 

 

The assessed peak traffic movements at the Castlereagh Road/Lugard Street 

intersection for Stages 1 and 2 (2021) with 3 years background growth along 

Castlereagh Road as shown on Figure 5. SIDRA modelling of the operation of the 

existing intersection for the 2022 Stages 1 and 2 development circumstance has been 

undertaken and the results are provided in Appendix C and summarised in the 

following: 

AM PM 

LOS AVD LOS AVD 

C 22.0 C 24.2 

The results indicate that the existing intersection will accommodate the Stages 1 and 2 

traffic generation quite satisfactorily. 
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The completion of Stage 3, envisaged in 2024, will complete the road connection to Old 

Castlereagh Road which will enable traffic to/from the north (Castlereagh Road) and east 

(Andrews Road) to travel along Old Castlereagh Road. There will be additional traffic 

movements generated through the Castlereagh Road/Andrews Road intersection, 

however the proposed upgrade of this intersection will be well and truly completed by 

this time. In fact, due to the high priority that RMS has placed on this intersection 

upgrade, it is quite likely that it will be completed to accommodate the traffic from Stages 

1 and 2 of the development. 

 

It is apparent that: 

 

- the RMS assessments undertaken for the design of the Castlereagh Road 

upgrade took account of the proposed development of the Penrith Lakes Precinct 

- the RMS assessments with projected 2020 traffic demands identified a LOS C 

operational performance for the Castlereagh Road/Andrews Road intersection 

- this assessment has identified a satisfactory operational performance for the 

existing Castlereagh Road/Lugard Street intersection for the Stages 1 and 2 of 

development (i.e. prior to the proposed RMS upgrading) 

- when the development of the estate is completed (i.e. Stage 6), there will be quite 

adequate spare capacity on the section of upgraded Castlereagh Road  

- there is no apparent need for any interim or temporary road/intersection upgrade 

works to accommodate the development of the estate. 
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7. PEDESTRIANS AND CYCLISTS 

 

 

The proposed provisions for pedestrians and cyclists comprise: 

 

 a 2.5m wide shared path along the southern side of Road No. 1 

 1.2m wide footways along all other verges  

 appropriate street lighting  

 

This proposed provision will enable connection to the external pedestrian and cycle 

network as well as flexible and appropriate internal circulation and site access.  
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8. INTERNAL CIRCULATION, SERVICING AND PARKING 

 

 

The design of the proposed vehicle access, internal circulation and servicing 

arrangements for development of the lots will be subject to subsequent individual 

applications. However, the design of theses aspects will accord with the relevant 

AS2890.1, 2 and 6 standards and there are no apparent reasons why these design 

standards cannot be achieved. 

 

The car parking provision for each developed lot will comply with the parking rates set 

out in the RMS Guide to Traffic Generating Developments and the design of the car 

park areas will comply with AS2890.1 & 6. 

 

 

 

  



TRANSPORT AND TRAFFIC PLANNING ASSOCIATES 

 

 

 
(18210) Page 18 

9. CONCLUSION 

 

 

The traffic assessment undertaken for the proposed subdivision in the Penrith Lakes 

Scheme has concluded that: 

 

 there will not be any unsatisfactory traffic implications and in particular: 

 

o there will be adequate spare capacity on Castlereagh Road when the 

development is completed 

o there will be no need for any interim or temporary road upgrades to 

accommodate the staged completion of development 

 

 the proposed access road system will be suitable and appropriate 

 

 appropriate provisions will be made for pedestrians, cyclists and bus services 
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MOVEMENT SUMMARY
Site: 101 [EX AM OLD CASTLEREAGH - CASTLEREAGH -

ANDREWS]
Network: N101 [EX AM 

PEAK]

New Site
Site Category: (None)
Roundabout

Movement Performance - Vehicles
Demand Flows Arrival Flows Aver. Back of 

Queue
Mov
ID 

Turn Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop 
Rate

Aver.
No.

Cycles

Averag
e

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

South: CASTLEREAGH ROAD

1 L2 11 2.0 11 2.0 0.357 3.4 LOS A 0.8 5.9 0.33 0.29 0.33 56.4

2 T1 611 2.0 611 2.0 0.357 2.8 LOS A 0.8 5.9 0.33 0.33 0.33 58.4

3 R2 368 2.0 368 2.0 0.357 10.3 LOS B 0.8 5.7 0.35 0.59 0.35 55.9

Approach 989 2.0 989 2.0 0.357 5.6 LOS A 0.8 5.9 0.34 0.43 0.34 57.4

East: ANDREWS ROAD

4 L2 620 2.0 620 2.0 0.719 8.9 LOS A 2.5 17.6 0.91 1.07 1.27 46.8

5 T1 57 2.0 57 2.0 0.244 5.6 LOS A 0.5 3.4 0.76 0.80 0.76 54.0

6 R2 96 2.0 96 2.0 0.244 13.0 LOS B 0.5 3.4 0.76 0.80 0.76 55.1

Approach 773 2.0 773 2.0 0.719 9.2 LOS A 2.5 17.6 0.88 1.02 1.17 49.2

North: CASTLEREAGH ROAD

7 L2 117 2.0 117 2.0 0.601 5.2 LOS A 2.2 15.6 0.69 0.50 0.71 54.5

8 T1 1327 2.0 1327 2.0 0.601 5.0 LOS A 2.2 15.6 0.70 0.55 0.73 49.2

9 R2 17 2.0 17 2.0 0.601 12.8 LOS B 2.2 15.6 0.71 0.59 0.76 57.8

Approach 1461 2.0 1461 2.0 0.601 5.1 LOS A 2.2 15.6 0.70 0.54 0.73 50.0

West: OLD CASTLEREAGH ROAD

10 L2 15 2.0 15 2.0 0.018 5.2 LOS A 0.0 0.2 0.58 0.58 0.58 55.4

11 T1 15 2.0 15 2.0 0.020 3.9 LOS A 0.0 0.3 0.57 0.52 0.57 56.2

12 R2 7 2.0 7 2.0 0.020 11.3 LOS B 0.0 0.3 0.57 0.52 0.57 48.7

Approach 37 2.0 37 2.0 0.020 5.9 LOS A 0.0 0.3 0.58 0.54 0.58 54.9

All Vehicles 3260 2.0 3260 2.0 0.719 6.2 LOS A 2.5 17.6 0.63 0.62 0.71 52.8

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Roundabout LOS Method: SIDRA Roundabout LOS.
Vehicle movement LOS values are based on average delay per movement.
Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
Site: 101 [EX PM LUGARD - CASTLEREAGH] Network: N101 [EX PM 

PEAK]

18210 - PENRITH LAKES, PENRITH
Site Category: (None)
Signals - Fixed Time Isolated    Cycle Time = 140 seconds (Site User-Given Phase Times)

Movement Performance - Vehicles
Demand Flows Arrival Flows Aver. Back of 

Queue
Mov
ID 

Turn Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop 
Rate

Aver.
No.

Cycles

Averag
e

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

South: CASTLEREAGH ROAD

1 L2 60 2.0 60 2.0 0.779 36.4 LOS D 25.3 180.5 0.88 0.82 1.03 34.8

2 T1 1459 2.0 1459 2.0 0.779 30.3 LOS C 25.5 181.6 0.88 0.82 0.95 27.6

Approach 1519 2.0 1519 2.0 0.779 30.5 LOS C 25.5 181.6 0.88 0.82 0.96 28.0

North: CASTLEREAGH ROAD

8 T1 1267 2.0 1267 2.0 0.470 9.4 LOS A 11.4 81.5 0.47 0.43 0.47 51.1

9 R2 71 2.0 71 2.0 0.219 24.1 LOS C 1.2 8.7 0.74 0.74 0.74 39.1

Approach 1338 2.0 1338 2.0 0.470 10.2 LOS B 11.4 81.5 0.49 0.45 0.49 50.3

West: LUGARD STREET

10 L2 75 2.0 75 2.0 0.187 45.1 LOS D 3.0 21.6 0.79 0.76 0.79 18.9

12 R2 94 2.0 94 2.0 0.187 52.4 LOS D 3.0 21.6 0.85 0.76 0.85 27.4

Approach 168 2.0 168 2.0 0.187 49.1 LOS D 3.0 21.6 0.82 0.76 0.82 24.5

All Vehicles 3025 2.0 3025 2.0 0.779 22.6 LOS C 25.5 181.6 0.70 0.65 0.74 37.9

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.
Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Movement Performance - Pedestrians
Average Back of QueueMov

ID Description
Demand

Flow  
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m

P3 North Full Crossing 53 64.3 LOS F 0.2 0.2 0.96 0.96

P4 West Full Crossing 53 64.3 LOS F 0.2 0.2 0.96 0.96

All Pedestrians 105 64.3 LOS F 0.96 0.96

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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MOVEMENT SUMMARY
Site: 101 [EX AM LUGARD - CASTLEREAGH] Network: N101 [EX AM 

PEAK]

18210 - PENRITH LAKES, PENRITH
Site Category: (None)
Signals - Fixed Time Isolated    Cycle Time = 140 seconds (Site User-Given Phase Times)

Movement Performance - Vehicles
Demand Flows Arrival Flows Aver. Back of 

Queue
Mov
ID 

Turn Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop 
Rate

Aver.
No.

Cycles

Averag
e

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

South: CASTLEREAGH ROAD

1 L2 52 2.0 52 2.0 0.492 31.2 LOS C 12.6 90.0 0.72 0.67 0.85 37.2

2 T1 880 2.0 880 2.0 0.492 25.4 LOS C 12.8 91.4 0.72 0.65 0.78 30.2

Approach 932 2.0 932 2.0 0.492 25.7 LOS C 12.8 91.4 0.72 0.65 0.78 30.7

North: CASTLEREAGH ROAD

8 T1 1835 2.0 1835 2.0 0.761 15.3 LOS B 27.1 192.7 0.69 0.64 0.69 46.7

9 R2 71 2.0 71 2.0 0.168 18.0 LOS B 1.1 7.7 0.59 0.70 0.59 42.6

Approach 1905 2.0 1905 2.0 0.761 15.4 LOS B 27.1 192.7 0.69 0.64 0.69 46.5

West: LUGARD STREET

10 L2 27 2.0 27 2.0 0.094 44.6 LOS D 1.5 10.3 0.77 0.72 0.77 19.0

12 R2 62 2.0 62 2.0 0.094 47.7 LOS D 1.5 10.3 0.80 0.73 0.80 28.7

Approach 89 2.0 89 2.0 0.094 46.7 LOS D 1.5 10.3 0.79 0.73 0.79 26.5

All Vehicles 2926 2.0 2926 2.0 0.761 19.7 LOS B 27.1 192.7 0.70 0.65 0.72 41.6

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Vehicle movement LOS values are based on average delay per movement.
Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Movement Performance - Pedestrians
Average Back of QueueMov

ID Description
Demand

Flow  
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m

P3 North Full Crossing 53 64.3 LOS F 0.2 0.2 0.96 0.96

P4 West Full Crossing 53 64.3 LOS F 0.2 0.2 0.96 0.96

All Pedestrians 105 64.3 LOS F 0.96 0.96

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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MOVEMENT SUMMARY
Site: 101 [EX PM OLD CASTLEREAGH - CASTLEREAGH -

ANDREWS]
Network: N101 [EX PM 

PEAK]

New Site
Site Category: (None)
Roundabout

Movement Performance - Vehicles
Demand Flows Arrival Flows Aver. Back of 

Queue
Mov
ID 

Turn Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop 
Rate

Aver.
No.

Cycles

Averag
e

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

South: CASTLEREAGH ROAD

1 L2 1 2.0 1 2.0 0.502 3.4 LOS A 1.4 9.9 0.31 0.29 0.31 56.6

2 T1 940 2.0 940 2.0 0.502 2.8 LOS A 1.4 9.9 0.31 0.34 0.31 58.4

3 R2 504 2.0 504 2.0 0.502 10.4 LOS B 1.3 9.5 0.33 0.57 0.33 56.2

Approach 1445 2.0 1445 2.0 0.502 5.5 LOS A 1.4 9.9 0.32 0.42 0.32 57.6

East: ANDREWS ROAD

4 L2 487 2.0 487 2.0 0.425 4.6 LOS A 1.0 7.0 0.66 0.58 0.67 50.1

5 T1 31 2.0 31 2.0 0.172 4.5 LOS A 0.3 2.1 0.59 0.75 0.59 54.1

6 R2 103 2.0 103 2.0 0.172 11.9 LOS B 0.3 2.1 0.59 0.75 0.59 55.3

Approach 621 2.0 621 2.0 0.425 5.8 LOS A 1.0 7.0 0.64 0.61 0.65 51.8

North: CASTLEREAGH ROAD

7 L2 101 2.0 101 2.0 0.367 5.8 LOS A 1.2 8.7 0.71 0.56 0.71 54.4

8 T1 679 2.0 679 2.0 0.367 5.5 LOS A 1.2 8.7 0.71 0.58 0.71 49.1

9 R2 9 2.0 9 2.0 0.367 13.1 LOS B 1.1 7.9 0.71 0.60 0.71 57.8

Approach 789 2.0 789 2.0 0.367 5.6 LOS A 1.2 8.7 0.71 0.58 0.71 50.3

West: OLD CASTLEREAGH ROAD

10 L2 44 2.0 44 2.0 0.061 6.9 LOS A 0.1 0.9 0.72 0.70 0.72 54.6

11 T1 49 2.0 49 2.0 0.062 5.4 LOS A 0.2 1.1 0.74 0.60 0.74 55.5

12 R2 15 2.0 15 2.0 0.062 12.7 LOS B 0.2 1.1 0.74 0.60 0.74 47.7

Approach 108 2.0 108 2.0 0.062 7.0 LOS A 0.2 1.1 0.73 0.64 0.73 54.4

All Vehicles 2964 2.0 2964 2.0 0.502 5.6 LOS A 1.4 9.9 0.51 0.51 0.51 54.9

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Network Data dialog (Network tab).
Roundabout LOS Method: SIDRA Roundabout LOS.
Vehicle movement LOS values are based on average delay per movement.
Intersection and Approach LOS values are based on average delay for all vehicle movements.
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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MOVEMENT SUMMARY
Site: 101 [FUT AM LUGARD - CASTLEREAGH]

18210 - PENRITH LAKES, PENRITH
Site Category: (None)
Signals - Fixed Time Isolated    Cycle Time = 140 seconds (Site User-Given Phase Times)

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
Turn Deg.

Satn
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Aver. No.
Cycles

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m km/h
South: CASTLEREAGH ROAD

1 L2 123 2.0 0.548 31.2 LOS C 23.5 167.4 0.74 0.72 0.86 36.8

2 T1 915 2.0 0.548 25.9 LOS C 24.2 172.6 0.75 0.69 0.80 40.2

Approach 1038 2.0 0.548 26.5 LOS C 24.2 172.6 0.75 0.69 0.81 39.8

North: CASTLEREAGH ROAD

8 T1 1908 2.0 0.849 17.7 LOS B 56.0 399.0 0.74 0.70 0.75 45.1

9 R2 155 2.0 0.402 20.3 LOS C 4.1 29.2 0.68 0.75 0.68 41.2

Approach 2063 2.0 0.849 17.9 LOS B 56.0 399.0 0.74 0.70 0.75 44.8

West: LUGARD STREET

10 L2 47 2.0 0.158 45.4 LOS D 4.1 29.3 0.79 0.75 0.79 30.3

12 R2 104 2.0 0.158 48.6 LOS D 4.1 29.3 0.81 0.75 0.81 28.5

Approach 152 2.0 0.158 47.6 LOS D 4.1 29.3 0.80 0.75 0.80 29.1

All Vehicles 3253 2.0 0.849 22.0 LOS C 56.0 399.0 0.74 0.70 0.77 42.2

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Movement Performance - Pedestrians
Average Back of QueueMov

ID Description
Demand

Flow  
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m

P3 North Full Crossing 53 64.3 LOS F 0.2 0.2 0.96 0.96

P4 West Full Crossing 53 64.3 LOS F 0.2 0.2 0.96 0.96

All Pedestrians 105 64.3 LOS F 0.96 0.96

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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MOVEMENT SUMMARY
Site: 101 [FUT PM LUGARD - CASTLEREAGH]

18210 - PENRITH LAKES, PENRITH
Site Category: (None)
Signals - Fixed Time Isolated    Cycle Time = 140 seconds (Site User-Given Phase Times)

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
Turn Deg.

Satn
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Aver. No.
Cycles

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m km/h
South: CASTLEREAGH ROAD

1 L2 79 2.0 0.818 37.4 LOS D 44.9 319.8 0.91 0.86 1.06 34.4

2 T1 1517 2.0 0.818 31.3 LOS C 45.2 322.1 0.91 0.85 0.98 37.8

Approach 1596 2.0 0.818 31.6 LOS C 45.2 322.1 0.91 0.85 0.99 37.6

North: CASTLEREAGH ROAD

8 T1 1323 2.0 0.494 9.6 LOS A 20.2 143.7 0.48 0.44 0.48 50.9

9 R2 94 2.0 0.301 26.0 LOS C 2.9 20.7 0.79 0.76 0.79 38.1

Approach 1417 2.0 0.494 10.7 LOS B 20.2 143.7 0.50 0.46 0.50 49.9

West: LUGARD STREET

10 L2 117 2.0 0.364 46.7 LOS D 8.2 58.4 0.82 0.78 0.82 30.0

12 R2 157 2.0 0.364 53.9 LOS D 8.2 58.4 0.87 0.78 0.87 27.0

Approach 274 2.0 0.364 50.8 LOS D 8.2 58.4 0.85 0.78 0.85 28.2

All Vehicles 3286 2.0 0.818 24.2 LOS C 45.2 322.1 0.73 0.68 0.77 41.0

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.
Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Movement Performance - Pedestrians
Average Back of QueueMov

ID Description
Demand

Flow  
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop RatePedestrian Distance

ped/h sec ped m

P3 North Full Crossing 53 64.3 LOS F 0.2 0.2 0.96 0.96

P4 West Full Crossing 53 64.3 LOS F 0.2 0.2 0.96 0.96

All Pedestrians 105 64.3 LOS F 0.96 0.96

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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CONCEPT DESIGN FOR ROAD UPGRADE 
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EXTRACTS FROM RMS DOCUMENT 
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TRUCK TURNING ASSESSMENT 
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