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1 INTRODUCTION 

Cardno has been commissioned by Lake Macquarie City Council to prepare a Traffic Impact Assessment (TIA) for 
the expansion of the Awaba Waste Management Facility. This report assesses the traffic impacts on the 
surrounding road network both during the construction phase and operational phase.  

1.1 PROJECT AND SITE DESCRIPTION 

Awaba Waste Management Facility services the Lake Macquarie City Council area, which has a population of 
approximatetely  200,000 with a growth rate of 0.7% per annum. The lifespan of the waste management facility  
is currently very short, with only 4-6 years capacity remaining.  The proposal includes excavation of additional 
areas to create new landfill aisrspace which will allow the site to operate until year 2034. 

The location of the Awaba Waste Management Facility is to the southeast of Awaba and southwest of Toronto, 
as illustrated in Figure 1 below. The landfill site is accessed via Wilton Road, which connects to Wangi Road to 
the east and Awaba Road to the north. 

 
Figure 1 Site Location (Google Maps) 

 



Awaba Waste Management Facility 
Traffic Impact Assessment     

600308  2 

1.2 DIRECTOR-GENERAL REQUIREMENTS 

The Director-General requirements relating to the assessment of traffic and transport issues were specified as 
follows: 

� Details of traffic likely to be generated during construction and operation, and an assessment of the 
impact of this traffic of the safety and efficiency of the surrounding road network. 

� Consideration of whether transport links to the landfill are optimised. 

It is noted that the above requirements have been addressed in this study and are outlined in the following 
report. 

1.3 RTA REQUIREMENTS 

Through consultation the RTA advised that the study should include the following: 

� Identify all relevant traffic routes and intersection for access to/from the subject area. 
� Current traffic counts for all the above traffic routes and intersections. 
� Likely daily and peak traffic movements likely to be generated by the proposed development and the 

increase in the level and type of traffic associated with the proposal. 
� Consideration of the traffic impacts on affected intersections and in particular the capacity of the 

intersections of Wilton Road/Wangi Road (MR 217) and Wilton Road/ Awaba Road (MR 220) to safely and 
efficiently cater for any additional vehicular traffic generated. 

� Details of the anticipated route of trucks on the major arterial and local road network. 

It is noted that the above requirements have been addressed in this study and are outlined in the following 
report. 

1.4 SCOPE OF WORKS 

The following scope of works was undertaken as part of this study and is subsequently outlined in this report: 

� Assess existing operational impacts of the site on the surrounding road network. 
� Determine traffic generation during construction and operational phases. 
� Assess future operational impacts of the site on the surrounding road network. 
� Determine optimal transport links to the landfill site. 

1.5 REFERENCE DOCUMENTS 
� AUSTROADS Guide to Traffic Management Part 3: Traffic Studies and Analysis. 
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2 EXISTING SITUATION 

2.1 EXISTING ROAD NETWORK 

2.1.1 Wilton Road 

Wilton Road is a collector road with a posted speed limit of 80 km/hr linking Wangi Road and Awaba Road.  The 
only significant developments that access Wilton Road are the Awaba Waste Management Facility and the 
Awaba State Colliery.  Wilton Road is a single carriageway one travel lane in each direction, with occasional 
turning lanes for access into private roads.  

2.1.2 Wangi Road 

Wangi Road (MR217) is a state road with a posted speed limit of 80 km/hr. It is generally one lane each way with 
a painted median island separating the opposing traffic flows with additional turning lanes at intersections. 
Significant road upgrade works have been undertaken in recent years. It is a designated B-Double Route. 

2.1.3 Awaba Road 

Awaba Road (MR220) is a two lane road with a posted speed limit of 80 km/hr. Additional turn lanes are 
provided at intersections. Awaba Road provides access to the F3 Freeway via Palmers Road. It is a designated B-
Double Route. 

2.1.4 Awaba Landfill Private Road 

The Awaba Landfill Private Road is the access to the Awaba Waste Management Facility.  The road has a width 
of 10 metres and is divided by a median and has one lane in each direction at the approach to Wilton Road. 

2.2 EXISTING KEY INTERSECTIONS 

The following intersections located in the vicinity of the landfill site were assessed in this traffic study. The 
existing intersections used in the assessment are described below. 

2.2.1 Wilton Road/Wangi Road 

The intersection of Wilton Road/Wangi Road is priority controlled and includes the following characteristics: 

� Two approach lanes on the northern leg, including a through lane and a right turn bay and one departure 
lane. 

� Two approach lanes on the southern leg, including a through lane and a left slip lane and one departure 
lane. 

� Two approach lanes on the western leg, including a right turn lane and a short left turn lane and one 
departure lane. 

The intersection layout is illustrated in Figure 2. 
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Figure 2 Existing Intersection Layout Wilton Road/Wangi Road 
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2.2.2 Wilton Road/Awaba Waste Management Facility Access Road 

The intersection of Wilton Road/ Awaba Waste Facility Access Road is priority controlled and includes the 
following characteristics: 

� Two approach lanes on the eastern leg, including a through lane and a right turn bay and one departure 
lane. 

� One approach lane on the western leg and two departure lanes, including a short acceleration lane for 
vehicles departing the landfill site. 

� One approach lane on landfill site access allowing left and right turn movements. 

The intersection layout is illustrated in Figure 3. 

 
Figure 3 Existing Intersection Layout Wilton Road/Awaba Waste Management Facility Access Road 
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2.2.3 Wilton Road/Awaba Road/Cessnock Road 

The intersection of Wilton Road/ Awaba Road/Cessnock Road is priority controlled and includes the following 
characteristics: 

� Two approach lanes on the north-eastern leg, including a through lane and a right turn bay and one 
departure lane. 

� Two approach lanes on the south-western leg, including a through lane and a short left turn lane and one 
departure lane. 

� One approach lane on the north-western leg and one departure lane. 

The intersection layout is illustrated in Figure 4. 

 
Figure 4 Existing Intersection Layout Wilton Road/Awaba Road/Cessnock Road 
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2.3 CURRENT WASTE DISPOSAL OPERATIONS 

The site operates between 8:00am to 4:00pm seven days per week with the exception of Christmas Day and is 
available for the public to access under supervision by Council staff. All vehicles are permitted to access the tip 
face including the public. Data supplied by Council’s Waste Sites Supervisor of traffic movements for the period 
7nd February 2011 to 13th February 2011 indicates higher traffic generation at the site on weekdays than on 
weekends. Two machines work full time at the tip face and in total there is 7 staff on site. A car park, which has 
a capacity of 24 vehicles, is provided adjacent to the weighbridge. 

2.4 SITE ACCESS 

The existing site access is a priority controlled intersection providing direct access to Wilton Road. The access 
driveway is 10 metres wide with a concrete median along the centre to separate opposing traffic flows. Vehicles 
accessing the site from the east are provided with a 150 metre right turn bay on Wilton Road, and vehicles 
departing the site to the west are provided with a 50 metre acceleration lane on the western leg of Wilton Road. 

2.5 EXISTING TRAFFIC MOVEMENTS 

A full week of data of traffic movements was provided by Council in order to determine the traffic generation of 
the facility but also a profile of its usage throughout the day and on a weekend. Table 2-1 below shows the 5 
day and 7 day average existing site traffic generation profile. It is noted that the site traffic generation is 
generally even throughout the day, with a peak hour generation between 11:00 am and 12:00 pm. 

Table 2-1 Existing Site Traffic Generation Profile 

Time 5 Day Average    
Traffic Count 

7 Day Average    
Traffic Count From To 

7:00 8:00 9 9 

8:00 9:00 19 15 

9:00 10:00 15 14 

10:00 11:00 24 22 

11:00 12:00 27 26 

12:00 13:00 18 21 

13:00 14:00 18 18 

14:00 15:00 23 22 

15:00 16:00 21 22 

16:00 17:00 3 3 

Total 176 169 
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2.6 MID-BLOCK PERFORMANCE 

A midblock traffic assessment was undertaken for traffic volumes travelling east and west of the landfill site 
along Wilton Road. It is noted that the midblock flows are within capacity in all the peak periods operating at 
Levels of Service A. 

Table 2-2 Mid-Block Level of Service 

Location 

AM Peak Midday Peak PM Peak 

Traffic 
Volumes 

Level of 
Service* 

Traffic 
Volumes 

Level of 
Service* 

Traffic 
Volumes 

Level of 
Service* 

Wilton Road, east of 
waste management 
facility  

199 A 127 A 206 A 

Wilton Road, west of 
waste management 
facility 

187 A 91 A 204 A 

*Note: Levels of Service based on Figure 3.1 in AUSTROADS Guide to Traffic Management Part 3: Traffic Studies and Analysis  

2.7 EXISTING INTERSECTION PERFORMANCE 

The intersection count data has been used to determine the intersection performance on the existing road 
network. An assessment was undertaken for the weekday AM and PM peak and business peak. The weekday 
peak was assessed rather than the weekend as this coincides with the peak traffic generation period as shown 
in the data supplied by Council.  

The intersection operating performance was assessed using the SIDRA 5.0 software package to determine the 
degree of saturation (DoS), average delay (AVD in seconds) and level of service (LoS) at each intersection.  The 
SIDRA 5.0 program provides LoS criteria tables for various intersection types. The key indicator of intersection 
performance is LoS, where results are placed on a continuum from ‘A’ to ‘F’, as shown in Table 2-3. 

Table 2-3 Intersection Level of Service 

LoS Traffic Signal / Roundabout Give Way / Stop Sign / T-Junction control 

A Good operation Good operation 

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 & accident study required 

E 
At capacity, at signals incidents will cause excessive 
delays. 

At capacity, requires other control mode 

F 
Unsatisfactory and requires additional capacity, 
Roundabouts require other control mode 

At capacity, requires other control mode 

The AVD provides a measure of the operational performance of an intersection as indicated below, which relates 
AVD to LOS. The AVD’s should be taken as a guide only as longer delays could be tolerated in some locations (i.e. 
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inner city conditions) and on some roads (i.e. minor side street intersecting with a major arterial route). For traffic 
signals, the average delay over all movements should be taken. For roundabouts and priority control intersections 
(sign control) the critical movement for LoS assessment should be that movement with the highest AVD. 

Table 2-4 Intersection Average Delay (AVD) 

LoS AVD per Vehicles (seconds/vehicle) 

A Less than 14 

B 15 to 28 

C 29 to 42 

D 43 to 56 

E 57 to 70 

F >70 

The DoS is another measure of the operational performance of individual intersections. For intersections 
controlled by traffic signals both queue length and delay increase rapidly as DoS approaches 1. It is common 
practice to attempt to keep DoS to less than 0.9. DoS up to 0.8 generally represent satisfactory intersection 
operation. When DoS exceed 0.9 queues can be anticipated. 

The SIDRA results are summarised in Table 2-5 to Table 2-7 and are provided in more detail in Appendix A. 
The results show that the intersection of Wilton Road/Wangi Road operates at capacity in the AM and PM peak 
periods with Levels of Service E and F, respectively. The movement experiencing significant delays is the right 
turn out of Wilton Road onto Wangi Road.  

The other key intersections assessed operate within capacity with minimal delays during all three peak periods.  

Table 2-5 Existing AM Peak Intersection Performance 

Intersection Intersection 
Control 

Existing  AM Peak 

DoS Delay (s) Level of 
Service 

Wilton Road/Wangi Road  Priority Control 0.503 64.3 E 

Wilton Road/Awaba Waste Management Facility 
Access Road  

Priority Control 0.025 26.5 B 

Wilton Road/Awaba Road/Cessnock Road Priority Control 0.200 13.6 A 

Table 2-6 Existing Midday Peak Intersection Performance 

Intersection Intersection 
Control 

Existing  Midday Peak 

DoS Delay (s) Level of 
Service 

Wilton Road/Wangi Road  Priority Control 0.133 24.7 B 

Wilton Road/Awaba Waste Management Facility 
Access Road  

Priority Control 0.026 23.0 B 

Wilton Road/Awaba Road/Cessnock Road Priority Control 0.010 11.7 A 
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Table 2-7 Existing PM Peak Intersection Performance 

Intersection Intersection 
Control 

Existing  PM Peak 

DoS Delay (s) Level of 
Service 

Wilton Road/Wangi Road  Priority Control 0.822 81.3 F 

Wilton Road/Awaba Waste Management Facility 
Access Road  

Priority Control 0.006 20.8 B 

Wilton Road/Awaba Road/Cessnock Road Priority Control 0.131 14.5 B 

2.7.1 Recommended Upgrades 

The following upgrades are suggested to cater for existing traffic volumes at the intersection of Wilton 
Road/Wangi Road to reduce average delays experienced at the intersection for vehicles turning right onto Wangi 
Road.  

� Convert intersection to seagull form with the addition of a turn bay on departure of the southern leg to 
provide storage space for vehicles turning right from Wilton Road. 

It is noted that the upgrade will provide safety benefits as well as the additional capacity at the intersection. The 
upgraded intersection layout is illustrated in Figure 5. 

Upgrading the intersection by providing a ‘seagull intersection’ has been assessed to reduce the delays 
experienced by vehicles making this turn movement as it provides storage in Wangi Road and allows a staged 
crossing of Wangi Road. The seagull will provide a dedicated right turn lane for exiting from Wilton Road before 
merging with through traffic in Wangi Road. Further detail is provided below in relation to performance of the 
upgraded intersection. 
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Figure 5 Upgraded Intersection Form of Wilton Road/Wangi Road 

The results show that the seagull upgrade at the intersection of Wilton Road/Wangi Road will reduce average 
delays in all peak periods and improve the levels of service in the peak periods. The upgraded intersection form 
operates within capacity with minimal delays. 

Table 2-8 Upgraded Wilton Road/Wangi Road (Seagull) Intersection Performance 

Peak Period DoS Delay (s) Level of Service 

Existing AM Peak 0.111 30.3 C 

Existing Midday Peak 0.052 17.6 B 

Existing PM Peak 0.059 20.9 B 
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3 PROPOSED DEVELOPMENT 

3.1 CONSTRUCTION TRAFFIC ASSESSMENT 

In order to prolong the operations of the site, earthworks will be required at certain times to increase the site 
capacity. The intent is for the excavated material to stay on site resulting in minimal increases in traffic 
movements during these times. It is envisaged that when earthworks are required an additional 10 staff will 
access the site, as well as an additional three trucks. It is assumed that the additional traffic will enter the site in 
the AM peak and exit the site in the PM peak. 

An assessment was undertaken of the future traffic flows at the key intersections in the vicinity of the site with 
the additional earthworks traffic. The assessment considered the existing intersection forms, as well as the 
recommended upgrade as discussed in Section 2.7. 

The results of the impact assessment of the future traffic with additional construction traffic are shown in Table 
3-1 to Table 3-3. The results show that the additional earthworks traffic will have minimal impact on the 
surrounding road network with no change to the levels of service of the key intersections.  

Table 3-1 Construction AM Peak Intersection Performance 

Intersection Intersection 
Control 

Construction  AM Peak 

DoS Delay (s) Level of 
Service 

Wilton Road/Wangi Road  Priority Control 1.000 >120 F 

Wilton Road/Wangi Road (Seagull) Priority Control 0.213 42.4 C 

Wilton Road/Awaba Waste Management Facility 
Access Road  

Priority Control 0.035 26.6 B 

Wilton Road/Awaba Road/Cessnock Road Priority Control 0.264 14.9 B 

Table 3-2 Construction Midday Peak Intersection Performance 

Intersection Intersection 
Control 

Construction  Midday Peak 

DoS Delay (s) Level of 
Service 

Wilton Road/Wangi Road  Priority Control 0.228 31.5 C 

Wilton Road/Wangi Road (Seagull) Priority Control 0.082 19.1 B 

Wilton Road/Awaba Waste Management Facility 
Access Road  

Priority Control 0.034 23.0 B 

Wilton Road/Awaba Road/Cessnock Road Priority Control 0.074 12.0 A 
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Table 3-3 Construction PM Peak Intersection Performance 

Intersection Intersection 
Control 

Construction  PM Peak 

DoS Delay (s) Level of 
Service 

Wilton Road/Wangi Road  Priority Control 1.654 >120 F 

Wilton Road/Wangi Road (Seagull) Priority Control 0.101 24.8 B 

Wilton Road/Awaba Waste Management Facility 
Access Road  

Priority Control 0.007 20.9 B 

Wilton Road/Awaba Road/Cessnock Road Priority Control 0.185 16.1 B 

3.2 OPERATIONAL TRAFFIC ASSESSMENT 

An assessment was undertaken of the future traffic flows at the key intersections in the vicinity of the site. The 
assessment considered the existing intersection forms, as well as the suggested upgrade as discussed in Section 
2.7. 

The proposal will not result in any intensification of the site and will only result in the prolonging use of the site. 
There will be some additional trips generated as a result of the increase in population of the Lake Macquarie 
LGA, which is expected to be 0.7% per annum. This would result in an additional 7% trips in a 10 year horizon. A 
background growth assumption of 1.5% per annum has been adopted for the surrounding road network. It is 
expected that only 1-2 additional staff will be on site under the future operations. 

The results of the future operational traffic impact assessment are shown in Table 3-4 to Table 3-6. The results 
show that the intersection of Wilton Road/Wangi Road will operate at capacity in the AM and PM peak periods 
under its existing form, with significant delays to vehicles turning right from Wilton Road onto Wangi Road. The 
intersection will operate with minor delays during the Midday Peak Period. 

The assessment of the proposed upgraded intersection form shows that the intersection will operate within 
capacity with reduced delays to vehicles approaching on Wilton Road. The Seagull form will provide additional 
capacity, as well as safety benefits to vehicles turning right onto Wangi Road. The intersection will operate at 
Levels of Service C in the AM peak and B in the Midday and PM peak periods. 

The other key intersections assessed operate within capacity with minimal delays during all three peak periods. 

Table 3-4 2021 Operation AM Peak Intersection Performance 

Intersection Intersection 
Control 

Operational  AM Peak 

DoS Delay (s) Level of 
Service 

Wilton Road/Wangi Road  Priority Control 1.000 >120 F 

Wilton Road/Wangi Road (Seagull) Priority Control 0.184 39.3 C 

Wilton Road/Awaba Waste Management Facility 
Access Road  

Priority Control 0.075 26.6 B 

Wilton Road/Awaba Road/Cessnock Road Priority Control 0.260 14.8 B 



Awaba Waste Management Facility 
Traffic Impact Assessment     

600308  14 

Table 3-5 2021 Operation Midday Peak Intersection Performance 

Intersection Intersection 
Control 

Operational  Midday Peak 

DoS Delay (s) Level of 
Service 

Wilton Road/Wangi Road  Priority Control 0.210 31.0 C 

Wilton Road/Wangi Road (Seagull) Priority Control 0.069 19.0 B 

Wilton Road/Awaba Waste Management Facility 
Access Road  

Priority Control 0.031 23.0 B 

Wilton Road/Awaba Road/Cessnock Road Priority Control 0.070 11.9 A 

Table 3-6 2021 Operation PM Peak Intersection Performance 

Intersection Intersection 
Control 

Operational  PM Peak 

DoS Delay (s) Level of 
Service 

Wilton Road/Wangi Road  Priority Control 1.587 >120 F 

Wilton Road/Wangi Road (Seagull) Priority Control 0.093 24.7 B 

Wilton Road/Awaba Waste Management Facility 
Access Road  

Priority Control 0.007 20.9 B 

Wilton Road/Awaba Road/Cessnock Road Priority Control 0.183 16.0 B 
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4 OPTIMAL TRANSPORT LINKS 

Traffic will either access the site via Wilton Road from Wangi Road to the north of south, Awaba Road or 
Cessnock Road depending on its origin.  Given the minimal route choices to access the Waste Management 
Facility all links should continue to be utilised, however given the existing capacity constraints under existing 
traffic conditions, which will also be the case in the future at the Wilton Road/Wangi Road intersection for 
vehicles negotiating a right turn from Winton Road into Wangi Road, it is recommended that the Council waste 
service vehicles be provided with a ‘recommended truck route map’ which prevents this manoeuvre during peak 
hour conditions.  
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5 SUMMARY AND CONCLUSION 

This traffic impact assessment has considered the impact of increasing the life span of the Awaba Waste 
Management Facility by providing additional landfill capacity to cater for demand until the year 2034 on the 
surrounding road network during both the future operational phase and the construction phase. The results 
indicate that the facility will have minimal impact on the surrounding road network under both these phases.  

Currently the intersection of Wilton Road / Wangi Road operates at capacity in the AM and PM peak periods, 
with large delays to vehicles turning right from Wilton Road onto Wangi Road. This is an existing intersection 
capacity constraint and it is suggested that the intersection be upgraded to a ‘seagull’ intersection to increase its 
capacity and reduce delays for vehicles.  

Transport links to the site were assessed and it was found that in order to optimise the performance of the road 
network Council waste service vehicle operators should be provided with a ‘recommended truck route map’, 
which minimises the number of vehicles making the right turn manoeuvre onto Wangi Road during peak hour 
conditions. Outside the peak hours vehicles can access the site from any direction with minimal impact on the 
road network. 
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MOVEMENT SUMMARY Site: Wangi Rd/Wilton Road 
AM Peak 

Wangi Road/Wilton Road AM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
South: Wangi Road (S) 

1 L 120 3.0 0.090  11.3 LOS A  0.5  3.2  0.12  0.64 45.1 
2 T 827 8.0 0.446  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 947 7.4 0.446  1.4 LOS A  0.5  3.2  0.01  0.08 76.1 
North: Wangi Road (N) 

8 T 678 8.0 0.366  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
9 R 24 58.0 0.108  30.4 LOS C  0.5  5.0  0.83  0.96 29.6 

Approach 702 9.7 0.366  1.0 LOS C  0.5  5.0  0.03  0.03 77.6 
West: Wilton Road 

10 L 21 38.0 0.111  30.3 LOS C  0.4  4.1  0.81  0.95 27.2 
12 R 48 15.0 0.505  64.3 LOS E  2.1  16.5  0.95  1.04 25.9 

Approach 69 22.0 0.503  54.0 LOS E  2.1  16.5  0.91  1.01 26.1 
All Vehicles 1718 8.9 0.503  3.4 NA  2.1  16.5  0.06  0.10 71.9 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS E.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
 
 
 
Processed: Tuesday, 17 May 2011 3:03:55 PM 
SIDRA INTERSECTION 5.0.5.1510 

Copyright © 2000-2010 Akcelik & Associates Pty Ltd 
www.sidrasolutions.com 
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MOVEMENT SUMMARY Site: Wilton Rd/Awaba 
Landfill AM Peak 

Wilton Road/Awaba Landfill AM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
East: Wilton Road (E) 

5 T 121 6.0 0.064  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
6 R 23 74.0 0.025  26.5 LOS B  0.1  1.2  0.19  0.75 42.1 

Approach 144 16.9 0.064  4.2 LOS B  0.1  1.2  0.03  0.12 76.5 
North: Awaba Waste Facility Access Road 

7 L 13 85.0 0.047  4.5 LOS A  0.2  2.0  0.22  0.32 23.0 
9 R 12 83.0 0.047  5.2 LOS A  0.2  2.0  0.22  0.49 23.0 

Approach 25 84.0 0.047  4.8 LOS A  0.2  2.0  0.22  0.40 23.0 
West: Wilton Road (W) 

10 L 12 17.0 0.029  21.4 LOS B  0.0  0.0  0.00  0.84 61.5 
11 T 42 5.0 0.029  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 54 7.7 0.029  4.7 LOS B  0.0  0.0  0.00  0.19 76.0 
All Vehicles 223 22.2 0.064  4.4 NA  0.2  2.0  0.04  0.17 59.7 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS B.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
 
 
 
Processed: Wednesday, 25 May 2011 11:39:24 AM 
SIDRA INTERSECTION 5.0.5.1510 

Copyright © 2000-2010 Akcelik & Associates Pty Ltd 
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MOVEMENT SUMMARY Site: Wilton Rd/Awaba Rd AM 
Peak 

Wilton Road/Awaba Road AM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
North East: Awaba Road (NE) 

25 T 232 6.0 0.124  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
26 R 19 11.0 0.015  11.7 LOS A  0.1  0.6  0.39  0.66 54.9 

Approach 251 6.4 0.124  0.9 LOS A  0.1  0.6  0.03  0.05 77.6 
North West: Wilton Road 

27 L 24 17.0 0.200  13.6 LOS A  1.0  7.4  0.52  0.74 47.3 
29 R 102 12.0 0.201  13.4 LOS A  1.0  7.4  0.52  0.85 47.4 

Approach 126 13.0 0.201  13.4 LOS A  1.0  7.4  0.52  0.83 47.4 
South West: Awaba Road (SW) 

30 L 52 23.0 0.033  10.9 LOS A  0.0  0.0  0.00  0.71 57.1 
31 T 253 4.0 0.133  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 305 7.2 0.133  1.9 LOS A  0.0  0.0  0.00  0.12 75.4 
All Vehicles 682 8.0 0.201  3.6 NA  1.0  7.4  0.11  0.23 68.7 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS A.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
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MOVEMENT SUMMARY Site: Wangi Rd/Wilton Road 
Midday Peak 

Wangi Road/Wilton Road Midday Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
South: Wangi Road (S) 

1 L 32 3.0 0.024  11.2 LOS A  0.1  0.8  0.08  0.65 45.4 
2 T 460 8.0 0.248  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 492 7.7 0.248  0.7 LOS A  0.1  0.8  0.01  0.04 78.1 
North: Wangi Road (N) 

8 T 561 8.0 0.303  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
9 R 21 19.0 0.023  14.2 LOS A  0.1  1.0  0.51  0.72 43.9 

Approach 582 8.4 0.303  0.5 LOS A  0.1  1.0  0.02  0.03 78.8 
West: Wilton Road 

10 L 24 33.0 0.052  17.6 LOS B  0.2  2.0  0.54  0.82 38.3 
12 R 34 15.0 0.133  24.7 LOS B  0.5  4.3  0.79  0.95 44.9 

Approach 58 22.4 0.133  21.7 LOS B  0.5  4.3  0.68  0.89 43.0 
All Vehicles 1132 8.8 0.303  1.7 NA  0.5  4.3  0.05  0.08 75.9 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS B.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
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MOVEMENT SUMMARY Site: Wilton Rd/Awaba 
Landfill Midday Peak 

Wilton Road/Awaba Landfill Midday Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
East: Wilton Road (E) 

5 T 37 19.0 0.021  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
6 R 28 21.0 0.020  22.3 LOS B  0.1  0.7  0.15  0.77 42.6 

Approach 65 19.9 0.021  9.6 LOS B  0.1  0.7  0.06  0.33 69.3 
North: Awaba Landfill 

7 L 20 30.0 0.029  2.6 LOS A  0.1  0.9  0.15  0.32 23.3 
9 R 7 0.0 0.029  2.5 LOS A  0.1  0.9  0.15  0.41 23.3 

Approach 27 22.2 0.029  2.6 LOS A  0.1  0.9  0.15  0.35 23.3 
West: Wilton Road (W) 

10 L 5 40.0 0.026  23.0 LOS B  0.0  0.0  0.00  0.84 61.5 
11 T 42 10.0 0.026  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 47 13.2 0.026  2.4 LOS B  0.0  0.0  0.00  0.09 78.1 
All Vehicles 139 18.1 0.029  5.8 NA  0.1  0.9  0.06  0.25 49.4 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS B.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
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MOVEMENT SUMMARY Site: Wilton Rd/Awaba Rd 
Midday Peak 

Wilton Road/Awaba Road Midday Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
North East: Awaba Road (NE) 

25 T 144 4.0 0.076  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
26 R 13 17.0 0.010  11.7 LOS A  0.1  0.4  0.33  0.65 55.2 

Approach 157 5.0 0.076  0.9 LOS A  0.1  0.4  0.03  0.05 77.5 
North West: Wilton Road 

27 L 14 15.0 0.055  11.6 LOS A  0.2  1.9  0.38  0.66 49.2 
29 R 31 10.0 0.055  11.4 LOS A  0.2  1.9  0.38  0.72 49.2 

Approach 44 11.5 0.055  11.4 LOS A  0.2  1.9  0.38  0.70 49.2 
South West: Awaba Road (SW) 

30 L 40 8.0 0.023  10.4 LOS A  0.0  0.0  0.00  0.71 57.1 
31 T 181 2.0 0.094  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 221 3.1 0.094  1.9 LOS A  0.0  0.0  0.00  0.13 75.1 
All Vehicles 422 4.7 0.094  2.5 NA  0.2  1.9  0.05  0.16 72.0 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS A.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
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MOVEMENT SUMMARY Site: Wangi Rd/Wilton Road 
PM Peak 

Wangi Road/Wilton Road PM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
South: Wangi Road (S) 

1 L 72 4.0 0.054  11.2 LOS A  0.3  1.9  0.04  0.67 45.8 
2 T 867 8.0 0.468  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 939 7.7 0.468  0.9 LOS A  0.3  1.9  0.00  0.05 77.8 
North: Wangi Road (N) 

8 T 710 8.0 0.383  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
9 R 6 0.0 0.010  15.9 LOS B  0.0  0.3  0.67  0.80 40.2 

Approach 716 7.9 0.383  0.1 LOS B  0.0  0.3  0.01  0.01 79.7 
West: Wilton Road 

10 L 19 11.0 0.059  20.9 LOS B  0.2  1.8  0.73  0.93 33.5 
12 R 106 2.0 0.822  81.3 LOS F  4.9  35.1  0.98  1.22 21.8 

Approach 125 3.4 0.824  72.1 LOS F  4.9  35.1  0.94  1.17 22.4 
All Vehicles 1780 7.5 0.824  5.6 NA  4.9  35.1  0.07  0.11 67.6 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS F.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
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MOVEMENT SUMMARY Site: Wilton Rd/Awaba 
Landfill PM Peak 

Wilton Road/Awaba Landfill PM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
East: Wilton Road (E) 

5 T 83 20.0 0.048  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
6 R 10 0.0 0.006  20.8 LOS B  0.0  0.2  0.22  0.74 41.9 

Approach 93 17.8 0.048  2.2 LOS B  0.0  0.2  0.02  0.08 77.7 
North: Awaba Landfill 

7 L 16 0.0 0.017  2.7 LOS A  0.1  0.4  0.22  0.36 23.2 
9 R 2 0.0 0.017  2.7 LOS A  0.1  0.4  0.22  0.43 23.2 

Approach 18 0.0 0.017  2.7 LOS A  0.1  0.4  0.22  0.37 23.2 
West: Wilton Road (W) 

10 L 2 0.0 0.062  20.1 LOS B  0.0  0.0  0.00  0.85 61.5 
11 T 117 2.0 0.062  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 119 2.0 0.062  0.3 LOS B  0.0  0.0  0.00  0.01 79.7 
All Vehicles 230 8.2 0.062  1.3 NA  0.1  0.4  0.03  0.07 66.3 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS B.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
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MOVEMENT SUMMARY Site: Wilton Rd/Awaba Rd PM 
Peak 

Wilton Road/Awaba Road PM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
North East: Awaba Road (NE) 

25 T 225 1.0 0.116  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
26 R 17 0.0 0.016  12.2 LOS A  0.1  0.6  0.51  0.70 54.1 

Approach 242 0.9 0.116  0.9 LOS A  0.1  0.6  0.04  0.05 77.7 
North West: Wilton Road 

27 L 12 1.0 0.130  14.3 LOS A  0.6  4.2  0.59  0.83 46.0 
29 R 57 5.0 0.131  14.5 LOS B  0.6  4.2  0.59  0.88 46.1 

Approach 69 4.3 0.131  14.5 LOS B  0.6  4.2  0.59  0.87 46.1 
South West: Awaba Road (SW) 

30 L 101 3.0 0.056  10.2 LOS A  0.0  0.0  0.00  0.71 57.1 
31 T 443 13.0 0.246  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 544 11.1 0.246  1.9 LOS A  0.0  0.0  0.00  0.13 75.0 
All Vehicles 855 7.7 0.246  2.6 NA  0.6  4.2  0.06  0.17 72.1 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS B.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
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MOVEMENT SUMMARY Site: Wangi Rd/Wilton Road 
(Seagull) AM Peak 

Wangi Road/Wilton Road (Seagull) AM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
South: Wangi Road (S) 

1 L 120 3.0 0.090  11.3 LOS A  0.4  2.6  0.12  0.64 45.1 
2 T 827 8.0 0.446  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 947 7.4 0.446  1.4 LOS A  0.4  2.6  0.01  0.08 76.1 
North: Wangi Road (N) 

8 T 678 8.0 0.366  0.1 NA 9 NA 9 NA 9 NA 9 0.00 79.8 
9 R 24 58.0 0.108  30.3 LOS C  0.4  3.9  0.83  0.95 29.5 

Approach 702 9.7 0.366  1.1 LOS C  0.4  3.9  0.03  0.03 77.5 
West: Wilton Road 

10 L 21 38.0 0.111  30.3 LOS C  0.3  3.2  0.81  0.95 27.2 
12 R 48 15.0 0.150  21.7 LOS B  0.5  4.0  0.74  0.93 47.4 

Approach 69 22.0 0.150  24.3 LOS C  0.5  4.0  0.76  0.94 42.0 
All Vehicles 1718 8.9 0.446  2.2 NA  0.5  4.0  0.05  0.10 74.6 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS C.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
 
9 Continuous movement 
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MOVEMENT SUMMARY Site: Wangi Rd/Wilton Road 
(Seagull) Midday Peak 

Wangi Road/Wilton Road (Seagull) Midday Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
South: Wangi Road (S) 

1 L 32 3.0 0.024  11.2 LOS A  0.1  0.6  0.08  0.65 45.4 
2 T 460 8.0 0.248  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 492 7.7 0.248  0.7 LOS A  0.1  0.6  0.01  0.04 78.1 
North: Wangi Road (N) 

8 T 561 8.0 0.303  0.1 NA 9 NA 9 NA 9 NA 9 0.00 79.9 
9 R 21 19.0 0.023  14.2 LOS A  0.1  0.8  0.51  0.72 43.9 

Approach 582 8.4 0.303  0.6 LOS A  0.1  0.8  0.02  0.03 78.6 
West: Wilton Road 

10 L 24 33.0 0.052  17.6 LOS B  0.2  1.6  0.54  0.82 38.3 
12 R 34 15.0 0.057  15.3 LOS B  0.2  1.6  0.51  0.80 54.1 

Approach 58 22.4 0.057  16.3 LOS B  0.2  1.6  0.52  0.80 49.0 
All Vehicles 1132 8.8 0.303  1.4 NA  0.2  1.6  0.04  0.07 76.5 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS B.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
 
9 Continuous movement 
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MOVEMENT SUMMARY Site: Wangi Rd/Wilton Road 
(Seagull) PM Peak 

Wangi Road/Wilton Road (Seagull) PM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
South: Wangi Road (S) 

1 L 72 4.0 0.054  11.2 LOS A  0.2  1.5  0.04  0.67 45.8 
2 T 867 8.0 0.468  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 939 7.7 0.468  0.9 LOS A  0.2  1.5  0.00  0.05 77.8 
North: Wangi Road (N) 

8 T 710 8.0 0.383  0.1 NA 9 NA 9 NA 9 NA 9 0.00 79.8 
9 R 6 0.0 0.010  15.9 LOS B  0.0  0.3  0.67  0.79 40.1 

Approach 716 7.9 0.383  0.2 LOS B  0.0  0.3  0.01  0.01 79.5 
West: Wilton Road 

10 L 19 11.0 0.059  20.9 LOS B  0.2  1.5  0.73  0.93 33.5 
12 R 106 2.0 0.263  19.7 LOS B  1.0  7.1  0.73  0.95 48.7 

Approach 125 3.4 0.263  19.9 LOS B  1.0  7.1  0.73  0.94 47.0 
All Vehicles 1780 7.5 0.468  1.9 NA  1.0  7.1  0.05  0.10 75.2 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS B.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
 
9 Continuous movement 
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MOVEMENT SUMMARY Site: Wangi Rd/Wilton Road 
AM Peak 

Wangi Road/Wilton Road 2021 Construction AM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
South: Wangi Road (S) 

1 L 145 3.0 0.108  11.3 LOS A  0.6  4.0  0.13  0.64 45.0 
2 T 960 8.0 0.518  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 1105 7.3 0.518  1.5 LOS A  0.6  4.0  0.02  0.08 76.0 
North: Wangi Road (N) 

8 T 787 8.0 0.424  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
9 R 30 58.0 0.213  42.5 LOS C  0.9  9.4  0.90  0.99 23.1 

Approach 817 9.8 0.425  1.6 LOS C  0.9  9.4  0.03  0.04 76.4 
West: Wilton Road 

10 L 25 38.0 0.185  39.5 LOS C  0.7  6.7  0.87  0.97 22.4 
12 R 56 15.0 1.000 4 287.9 LOS F  8.1  63.7  1.00  1.43 7.7 

Approach 81 22.1 1.000  211.2 LOS F  8.1  63.7  0.96  1.29 8.7 
All Vehicles 2003 9.0 1.000  10.0 NA  8.1  63.7  0.06  0.11 59.9 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS F.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
 
4 x = 1.00 due to minimum capacity 
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MOVEMENT SUMMARY Site: Wilton Rd/Awaba 
Landfill AM Peak 

Wilton Road/Awaba Landfill 2021 Construction AM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
East: Wilton Road (E) 

5 T 141 6.0 0.075  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
6 R 32 74.0 0.035  26.6 LOS B  0.2  2.2  0.22  0.75 41.9 

Approach 173 18.6 0.075  4.9 LOS B  0.2  2.2  0.04  0.14 75.9 
North: Awaba Landfill 

7 L 14 85.0 0.054  5.0 LOS A  0.2  3.0  0.26  0.34 22.9 
9 R 13 83.0 0.054  5.7 LOS A  0.2  3.0  0.26  0.51 22.8 

Approach 27 84.0 0.054  5.4 LOS A  0.2  3.0  0.26  0.42 22.8 
West: Wilton Road (W) 

10 L 19 17.0 0.037  21.4 LOS B  0.0  0.0  0.00  0.84 61.5 
11 T 49 5.0 0.037  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 68 8.4 0.037  6.0 LOS B  0.0  0.0  0.00  0.24 75.0 
All Vehicles 268 22.6 0.075  5.2 NA  0.2  3.0  0.05  0.19 60.3 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS B.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
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MOVEMENT SUMMARY Site: Wilton Rd/Awaba Rd AM 
Peak 

Wilton Road/Awaba Road 2021 Construction AM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
North East: Awaba Road (NE) 

25 T 274 6.0 0.146  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
26 R 23 11.0 0.019  12.0 LOS A  0.1  0.8  0.42  0.68 54.7 

Approach 297 6.4 0.146  0.9 LOS A  0.1  0.8  0.03  0.05 77.6 
North West: Wilton Road 

27 L 28 17.0 0.264  14.9 LOS B  1.4  10.5  0.57  0.81 46.1 
29 R 121 12.0 0.265  14.8 LOS B  1.4  10.5  0.57  0.89 46.2 

Approach 149 12.9 0.265  14.8 LOS B  1.4  10.5  0.57  0.88 46.2 
South West: Awaba Road (SW) 

30 L 60 23.0 0.038  10.9 LOS A  0.0  0.0  0.00  0.71 57.1 
31 T 294 4.0 0.155  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 354 7.2 0.155  1.8 LOS A  0.0  0.0  0.00  0.12 75.4 
All Vehicles 800 8.0 0.265  3.9 NA  1.4  10.5  0.12  0.24 68.1 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS B.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
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MOVEMENT SUMMARY Site: Wangi Rd/Wilton Road 
Midday Peak 

Wangi Road/Wilton Road 2021 Construction Midday Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
South: Wangi Road (S) 

1 L 41 3.0 0.031  11.3 LOS A  0.1  1.0  0.10  0.64 45.3 
2 T 534 8.0 0.288  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 575 7.6 0.288  0.8 LOS A  0.1  1.0  0.01  0.05 77.9 
North: Wangi Road (N) 

8 T 652 8.0 0.352  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
9 R 27 19.0 0.033  14.8 LOS B  0.2  1.4  0.55  0.76 43.0 

Approach 679 8.4 0.352  0.6 LOS B  0.2  1.4  0.02  0.03 78.6 
West: Wilton Road 

10 L 30 33.0 0.074  19.1 LOS B  0.3  2.9  0.59  0.87 36.6 
12 R 43 15.0 0.228  31.5 LOS C  0.9  7.4  0.86  0.98 39.8 

Approach 73 22.4 0.227  26.4 LOS C  0.9  7.4  0.75  0.94 38.9 
All Vehicles 1327 8.9 0.352  2.1 NA  0.9  7.4  0.06  0.09 74.9 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS C.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
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MOVEMENT SUMMARY Site: Wilton Rd/Awaba 
Landfill Midday Peak 

Wilton Road/Awaba Landfill 2021 Construction Midday Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
East: Wilton Road (E) 

5 T 43 19.0 0.025  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
6 R 36 21.0 0.026  22.3 LOS B  0.1  1.2  0.17  0.76 42.3 

Approach 79 19.9 0.026  10.2 LOS B  0.1  1.2  0.08  0.35 68.4 
North: Awaba Landfill 

7 L 27 30.0 0.043  2.7 LOS A  0.2  1.6  0.18  0.33 23.3 
9 R 13 0.0 0.043  2.7 LOS A  0.2  1.6  0.18  0.42 23.3 

Approach 40 20.3 0.043  2.7 LOS A  0.2  1.6  0.18  0.36 23.3 
West: Wilton Road (W) 

10 L 11 40.0 0.034  23.0 LOS B  0.0  0.0  0.00  0.84 61.5 
11 T 49 10.0 0.034  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 60 15.5 0.034  4.2 LOS B  0.0  0.0  0.00  0.15 76.7 
All Vehicles 179 18.5 0.043  6.5 NA  0.2  1.6  0.07  0.28 46.7 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS B.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
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MOVEMENT SUMMARY Site: Wilton Rd/Awaba Rd 
Midday Peak 

Wilton Road/Awaba Road 2021 Construction Midday Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
North East: Awaba Road (NE) 

25 T 171 4.0 0.090  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
26 R 15 17.0 0.012  11.9 LOS A  0.1  0.5  0.37  0.66 55.0 

Approach 185 5.0 0.090  0.9 LOS A  0.1  0.5  0.03  0.05 77.5 
North West: Wilton Road 

27 L 17 15.0 0.074  12.0 LOS A  0.3  2.6  0.42  0.68 48.7 
29 R 38 10.0 0.073  11.9 LOS A  0.3  2.6  0.42  0.75 48.8 

Approach 55 11.5 0.073  11.9 LOS A  0.3  2.6  0.42  0.73 48.8 
South West: Awaba Road (SW) 

30 L 49 8.0 0.028  10.4 LOS A  0.0  0.0  0.00  0.71 57.1 
31 T 214 2.0 0.111  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 263 3.1 0.111  1.9 LOS A  0.0  0.0  0.00  0.13 74.9 
All Vehicles 503 4.7 0.111  2.7 NA  0.3  2.6  0.06  0.17 71.7 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS A.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
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MOVEMENT SUMMARY Site: Wangi Rd/Wilton Road 
PM Peak 

Wangi Road/Wilton Road 2021 Construction PM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
South: Wangi Road (S) 

1 L 84 4.0 0.063  11.2 LOS A  0.3  2.2  0.04  0.66 45.8 
2 T 1007 8.0 0.543  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 1091 7.7 0.543  0.9 LOS A  0.3  2.2  0.00  0.05 77.7 
North: Wangi Road (N) 

8 T 824 8.0 0.444  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
9 R 7 0.0 0.016  18.3 LOS B  0.1  0.5  0.76  0.88 37.4 

Approach 831 7.9 0.445  0.2 LOS B  0.1  0.5  0.01  0.01 79.6 
West: Wilton Road 

10 L 25 11.0 0.101  24.8 LOS B  0.4  3.1  0.80  0.95 30.2 
12 R 129 2.0 1.654  1266.6 LOS F  69.7  496.1  1.00  3.92 1.9 

Approach 154 3.5 1.651  1065.0 LOS F  69.7  496.1  0.97  3.43 2.0 
All Vehicles 2076 7.5 1.651  79.5 NA  69.7  496.1  0.08  0.28 22.0 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS F.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
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MOVEMENT SUMMARY Site: Wilton Rd/Awaba 
Landfill PM Peak 

Wilton Road/Awaba Landfill 2021 Construction PM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
East: Wilton Road (E) 

5 T 97 20.0 0.056  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
6 R 11 0.0 0.007  20.9 LOS B  0.0  0.3  0.24  0.73 41.7 

Approach 108 18.0 0.056  2.1 LOS B  0.0  0.3  0.02  0.07 77.8 
North: Awaba Landfill 

7 L 25 0.0 0.034  2.9 LOS A  0.2  1.1  0.26  0.37 23.2 
9 R 9 5.0 0.034  3.0 LOS A  0.2  1.1  0.26  0.46 23.2 

Approach 34 1.3 0.034  2.9 LOS A  0.2  1.1  0.26  0.40 23.2 
West: Wilton Road (W) 

10 L 3 0.0 0.071  20.1 LOS B  0.0  0.0  0.00  0.85 61.5 
11 T 136 2.0 0.072  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 139 2.0 0.072  0.4 LOS B  0.0  0.0  0.00  0.02 79.6 
All Vehicles 281 8.0 0.072  1.4 NA  0.2  1.1  0.04  0.09 60.9 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS B.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
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MOVEMENT SUMMARY Site: Wilton Rd/Awaba Rd PM 
Peak 

Wilton Road/Awaba Road 2021 Construction PM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
North East: Awaba Road (NE) 

25 T 262 1.0 0.135  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
26 R 20 0.0 0.021  12.7 LOS A  0.1  0.8  0.55  0.73 53.4 

Approach 282 0.9 0.135  0.9 LOS A  0.1  0.8  0.04  0.05 77.6 
North West: Wilton Road 

27 L 16 1.0 0.184  15.9 LOS B  0.8  5.9  0.67  0.89 44.7 
29 R 67 5.0 0.185  16.1 LOS B  0.8  5.9  0.67  0.90 44.8 

Approach 83 4.2 0.185  16.1 LOS B  0.8  5.9  0.67  0.90 44.8 
South West: Awaba Road (SW) 

30 L 120 3.0 0.066  10.2 LOS A  0.0  0.0  0.00  0.71 57.1 
31 T 519 13.0 0.289  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 639 11.1 0.289  1.9 LOS A  0.0  0.0  0.00  0.13 74.9 
All Vehicles 1004 7.7 0.289  2.8 NA  0.8  5.9  0.07  0.17 71.7 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS B.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
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MOVEMENT SUMMARY Site: Wangi Rd/Wilton Road 
(Seagull) AM Peak 

Wangi Road/Wilton Road (Seagull) Construction AM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
South: Wangi Road (S) 

1 L 145 3.0 0.108  11.3 LOS A  0.6  4.0  0.13  0.64 45.0 
2 T 960 8.0 0.518  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 1105 7.3 0.518  1.5 LOS A  0.6  4.0  0.02  0.08 76.0 
North: Wangi Road (N) 

8 T 787 8.0 0.424  0.1 NA 9 NA 9 NA 9 NA 9 0.00 79.8 
9 R 30 58.0 0.213  42.4 LOS C  0.9  9.4  0.90  0.99 23.1 

Approach 817 9.8 0.425  1.6 LOS C  0.9  9.4  0.03  0.04 76.2 
West: Wilton Road 

10 L 25 38.0 0.185  39.5 LOS C  0.7  6.7  0.87  0.97 22.4 
12 R 56 15.0 0.224  26.2 LOS B  1.0  7.6  0.81  0.96 43.6 

Approach 81 22.1 0.224  30.3 LOS C  1.0  7.6  0.83  0.97 37.3 
All Vehicles 2003 9.0 0.518  2.7 NA  1.0  9.4  0.06  0.10 73.4 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS C.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
 
9 Continuous movement 
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MOVEMENT SUMMARY Site: Wangi Rd/Wilton Road 
(Seagull) Midday Peak 

Wangi Road/Wilton Road (Seagull) Construction Midday Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
South: Wangi Road (S) 

1 L 41 3.0 0.031  11.3 LOS A  0.1  1.0  0.10  0.64 45.3 
2 T 534 8.0 0.288  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 575 7.6 0.288  0.8 LOS A  0.1  1.0  0.01  0.05 77.9 
North: Wangi Road (N) 

8 T 652 8.0 0.352  0.1 NA 9 NA 9 NA 9 NA 9 0.00 79.8 
9 R 27 19.0 0.033  14.8 LOS B  0.2  1.4  0.55  0.76 42.9 

Approach 679 8.4 0.352  0.7 LOS B  0.2  1.4  0.02  0.03 78.4 
West: Wilton Road 

10 L 33 33.0 0.082  19.1 LOS B  0.4  3.2  0.59  0.88 36.5 
12 R 43 15.0 0.082  16.3 LOS B  0.4  2.8  0.55  0.85 53.0 

Approach 76 22.8 0.082  17.5 LOS B  0.4  3.2  0.57  0.86 47.2 
All Vehicles 1330 8.9 0.352  1.7 NA  0.4  3.2  0.05  0.08 75.9 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS B.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
 
9 Continuous movement 
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MOVEMENT SUMMARY Site: Wangi Rd/Wilton Road 
(Seagull) PM Peak 

Wangi Road/Wilton Road (Seagull) Construction PM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
South: Wangi Road (S) 

1 L 84 4.0 0.063  11.2 LOS A  0.3  2.2  0.04  0.66 45.8 
2 T 1007 8.0 0.543  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 1091 7.7 0.543  0.9 LOS A  0.3  2.2  0.00  0.05 77.7 
North: Wangi Road (N) 

8 T 824 8.0 0.444  0.1 NA 9 NA 9 NA 9 NA 9 0.00 79.8 
9 R 7 0.0 0.016  18.3 LOS B  0.1  0.5  0.76  0.88 37.4 

Approach 831 7.9 0.445  0.2 LOS B  0.1  0.5  0.01  0.01 79.4 
West: Wilton Road 

10 L 25 11.0 0.101  24.8 LOS B  0.4  3.1  0.80  0.95 30.2 
12 R 129 2.0 0.396  24.2 LOS B  2.0  14.4  0.82  1.01 44.7 

Approach 154 3.5 0.396  24.3 LOS B  2.0  14.4  0.81  1.00 42.9 
All Vehicles 2076 7.5 0.543  2.4 NA  2.0  14.4  0.06  0.10 74.2 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS B.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
 
9 Continuous movement 
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MOVEMENT SUMMARY Site: Wangi Rd/Wilton Road 
AM Peak 

Wangi Road/Wilton Road 2021 Operational AM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
South: Wangi Road (S) 

1 L 140 3.0 0.105  11.3 LOS A  0.4  3.1  0.13  0.64 45.0 
2 T 960 8.0 0.518  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 1100 7.4 0.518  1.4 LOS A  0.4  3.1  0.02  0.08 76.1 
North: Wangi Road (N) 

8 T 787 8.0 0.425  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
9 R 28 58.0 0.198  42.0 LOS C  0.7  7.0  0.90  0.98 23.3 

Approach 815 9.7 0.425  1.4 LOS C  0.7  7.0  0.03  0.03 76.7 
West: Wilton Road 

10 L 25 38.0 0.184  39.3 LOS C  0.6  5.3  0.87  0.97 22.5 
12 R 56 15.0 1.000 4 284.2 LOS F  6.7  53.1  1.00  1.43 7.8 

Approach 81 22.1 1.000  208.6 LOS F  6.7  53.1  0.96  1.29 8.8 
All Vehicles 1996 8.9 1.000  9.8 NA  6.7  53.1  0.06  0.11 60.1 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS F.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
 
4 x = 1.00 due to minimum capacity 
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MOVEMENT SUMMARY Site: Wilton Rd/Awaba 
Landfill AM Peak 

Wilton Road/Awaba Landfill 2021 Operational AM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
East: Wilton Road (E) 

5 T 141 6.0 0.075  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
6 R 25 74.0 0.027  26.6 LOS B  0.1  1.3  0.21  0.75 42.0 

Approach 166 16.2 0.075  4.0 LOS B  0.1  1.3  0.03  0.11 76.7 
North: Awaba Landfill 

7 L 14 85.0 0.053  4.9 LOS A  0.2  2.3  0.25  0.33 22.9 
9 R 13 83.0 0.053  5.5 LOS A  0.2  2.3  0.25  0.51 22.9 

Approach 27 84.0 0.053  5.2 LOS A  0.2  2.3  0.25  0.42 22.9 
West: Wilton Road (W) 

10 L 13 17.0 0.034  21.4 LOS B  0.0  0.0  0.00  0.84 61.5 
11 T 49 5.0 0.034  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 62 7.5 0.034  4.5 LOS B  0.0  0.0  0.00  0.18 76.2 
All Vehicles 255 21.3 0.075  4.2 NA  0.2  2.3  0.05  0.16 60.5 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS B.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
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MOVEMENT SUMMARY Site: Wilton Rd/Awaba Rd AM 
Peak 

Wilton Road/Awaba Road 2021 Operational AM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
North East: Awaba Road (NE) 

25 T 270 6.0 0.144  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
26 R 23 11.0 0.019  12.0 LOS A  0.1  0.8  0.42  0.68 54.7 

Approach 293 6.4 0.144  0.9 LOS A  0.1  0.8  0.03  0.05 77.5 
North West: Wilton Road 

27 L 28 17.0 0.259  14.8 LOS B  1.3  10.2  0.57  0.81 46.2 
29 R 119 12.0 0.260  14.7 LOS B  1.3  10.2  0.57  0.89 46.3 

Approach 147 13.0 0.260  14.7 LOS B  1.3  10.2  0.57  0.87 46.2 
South West: Awaba Road (SW) 

30 L 60 23.0 0.038  10.9 LOS A  0.0  0.0  0.00  0.71 57.1 
31 T 294 4.0 0.155  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 354 7.2 0.155  1.8 LOS A  0.0  0.0  0.00  0.12 75.4 
All Vehicles 794 8.0 0.260  3.9 NA  1.3  10.2  0.12  0.23 68.2 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS B.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
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MOVEMENT SUMMARY Site: Wangi Rd/Wilton Road 
Midday Peak 

Wangi Road/Wilton Road 2021 Operational Midday Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
South: Wangi Road (S) 

1 L 38 3.0 0.028  11.2 LOS A  0.1  0.8  0.09  0.65 45.3 
2 T 534 8.0 0.288  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 572 7.7 0.288  0.7 LOS A  0.1  0.8  0.01  0.04 78.0 
North: Wangi Road (N) 

8 T 652 8.0 0.352  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
9 R 25 19.0 0.031  14.8 LOS B  0.1  1.0  0.55  0.76 43.0 

Approach 677 8.4 0.352  0.5 LOS B  0.1  1.0  0.02  0.03 78.7 
West: Wilton Road 

10 L 28 33.0 0.069  19.0 LOS B  0.2  2.1  0.59  0.87 36.6 
12 R 40 15.0 0.210  31.0 LOS C  0.7  5.4  0.86  0.97 40.2 

Approach 68 22.4 0.210  26.1 LOS C  0.7  5.4  0.75  0.93 39.2 
All Vehicles 1317 8.8 0.352  2.0 NA  0.7  5.4  0.05  0.08 75.3 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS C.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
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MOVEMENT SUMMARY Site: Wilton Rd/Awaba 
Landfill Midday Peak 

Wilton Road/Awaba Landfill 2021 Operational Midday Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
East: Wilton Road (E) 

5 T 43 19.0 0.025  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
6 R 31 21.0 0.022  22.3 LOS B  0.1  0.8  0.16  0.76 42.4 

Approach 74 19.8 0.025  9.3 LOS B  0.1  0.8  0.07  0.32 69.6 
North: Awaba Landfill 

7 L 22 30.0 0.032  2.7 LOS A  0.1  1.0  0.17  0.33 23.3 
9 R 8 0.0 0.032  2.6 LOS A  0.1  1.0  0.17  0.41 23.3 

Approach 30 22.0 0.032  2.7 LOS A  0.1  1.0  0.17  0.35 23.3 
West: Wilton Road (W) 

10 L 6 40.0 0.031  23.0 LOS B  0.0  0.0  0.00  0.84 61.5 
11 T 49 10.0 0.031  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 55 13.3 0.031  2.5 LOS B  0.0  0.0  0.00  0.09 78.0 
All Vehicles 159 18.0 0.032  5.7 NA  0.1  1.0  0.06  0.25 50.0 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS B.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
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MOVEMENT SUMMARY Site: Wilton Rd/Awaba Rd 
Midday Peak 

Wilton Road/Awaba Road 2021 Operational Midday Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
North East: Awaba Road (NE) 

25 T 167 4.0 0.088  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
26 R 15 17.0 0.012  11.9 LOS A  0.1  0.5  0.36  0.65 55.0 

Approach 182 5.1 0.088  1.0 LOS A  0.1  0.5  0.03  0.05 77.5 
North West: Wilton Road 

27 L 17 15.0 0.070  11.9 LOS A  0.3  2.4  0.41  0.68 48.8 
29 R 36 10.0 0.070  11.8 LOS A  0.3  2.4  0.41  0.75 48.9 

Approach 53 11.6 0.070  11.8 LOS A  0.3  2.4  0.41  0.72 48.8 
South West: Awaba Road (SW) 

30 L 47 8.0 0.027  10.4 LOS A  0.0  0.0  0.00  0.71 57.1 
31 T 211 2.0 0.109  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 258 3.1 0.109  1.9 LOS A  0.0  0.0  0.00  0.13 75.1 
All Vehicles 493 4.7 0.109  2.6 NA  0.3  2.4  0.05  0.17 71.8 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS A.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
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MOVEMENT SUMMARY Site: Wangi Rd/Wilton Road 
PM Peak 

Wangi Road/Wilton Road 2021 Operational PM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
South: Wangi Road (S) 

1 L 84 4.0 0.063  11.2 LOS A  0.2  1.7  0.04  0.66 45.8 
2 T 1007 8.0 0.543  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 1091 7.7 0.543  0.9 LOS A  0.2  1.7  0.00  0.05 77.7 
North: Wangi Road (N) 

8 T 824 8.0 0.445  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
9 R 7 0.0 0.016  18.3 LOS B  0.1  0.4  0.76  0.88 37.4 

Approach 831 7.9 0.445  0.2 LOS B  0.1  0.4  0.01  0.01 79.6 
West: Wilton Road 

10 L 23 11.0 0.093  24.7 LOS B  0.3  2.2  0.80  0.95 30.2 
12 R 124 2.0 1.587  1153.9 LOS F  62.5  445.0  1.00  3.75 2.1 

Approach 147 3.4 1.587  977.3 LOS F  62.5  445.0  0.97  3.31 2.2 
All Vehicles 2069 7.5 1.587  70.0 NA  62.5  445.0  0.07  0.27 24.1 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS F.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
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MOVEMENT SUMMARY Site: Wilton Rd/Awaba 
Landfill PM Peak 

Wilton Road/Awaba Landfill 2021 Operational PM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
East: Wilton Road (E) 

5 T 97 20.0 0.056  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
6 R 11 0.0 0.007  20.9 LOS B  0.0  0.2  0.24  0.73 41.7 

Approach 108 18.0 0.056  2.1 LOS B  0.0  0.2  0.02  0.07 77.8 
North: Awaba Landfill 

7 L 18 0.0 0.021  2.8 LOS A  0.1  0.5  0.25  0.37 23.2 
9 R 3 0.0 0.021  2.9 LOS A  0.1  0.5  0.25  0.45 23.2 

Approach 21 0.0 0.021  2.8 LOS A  0.1  0.5  0.25  0.38 23.2 
West: Wilton Road (W) 

10 L 3 0.0 0.072  20.1 LOS B  0.0  0.0  0.00  0.85 61.5 
11 T 136 2.0 0.072  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 139 2.0 0.072  0.4 LOS B  0.0  0.0  0.00  0.02 79.6 
All Vehicles 268 8.3 0.072  1.3 NA  0.1  0.5  0.03  0.07 66.2 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS B.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
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MOVEMENT SUMMARY Site: Wilton Rd/Awaba Rd PM 
Peak 

Wilton Road/Awaba Road 2021 Operational PM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
North East: Awaba Road (NE) 

25 T 262 1.0 0.135  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 
26 R 20 0.0 0.021  12.6 LOS A  0.1  0.8  0.55  0.73 53.4 

Approach 282 0.9 0.135  0.9 LOS A  0.1  0.8  0.04  0.05 77.6 
North West: Wilton Road 

27 L 16 1.0 0.184  15.8 LOS B  0.8  5.8  0.66  0.89 44.8 
29 R 67 5.0 0.183  16.0 LOS B  0.8  5.8  0.66  0.90 44.8 

Approach 83 4.2 0.183  16.0 LOS B  0.8  5.8  0.66  0.90 44.8 
South West: Awaba Road (SW) 

30 L 118 3.0 0.065  10.2 LOS A  0.0  0.0  0.00  0.71 57.1 
31 T 515 13.0 0.286  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 633 11.1 0.286  1.9 LOS A  0.0  0.0  0.00  0.13 75.0 
All Vehicles 998 7.7 0.286  2.8 NA  0.8  5.8  0.07  0.17 71.7 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS B.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
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MOVEMENT SUMMARY Site: Wangi Rd/Wilton Road 
(Seagull) AM Peak 

Wangi Road/Wilton Road (Seagull) Operational AM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
South: Wangi Road (S) 

1 L 140 3.0 0.105  11.3 LOS A  0.4  3.1  0.13  0.64 45.0 
2 T 960 8.0 0.518  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 1100 7.4 0.518  1.4 LOS A  0.4  3.1  0.02  0.08 76.1 
North: Wangi Road (N) 

8 T 787 8.0 0.425  0.1 NA 9 NA 9 NA 9 NA 9 0.00 79.8 
9 R 28 58.0 0.198  41.9 LOS C  0.7  7.0  0.90  0.98 23.3 

Approach 815 9.7 0.425  1.5 LOS C  0.7  7.0  0.03  0.03 76.4 
West: Wilton Road 

10 L 25 38.0 0.184  39.3 LOS C  0.6  5.3  0.87  0.97 22.5 
12 R 56 15.0 0.222  26.0 LOS B  0.8  6.0  0.81  0.96 43.7 

Approach 81 22.1 0.222  30.1 LOS C  0.8  6.0  0.83  0.97 37.5 
All Vehicles 1996 8.9 0.518  2.6 NA  0.8  7.0  0.06  0.10 73.6 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS C.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
 
9 Continuous movement 
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MOVEMENT SUMMARY Site: Wangi Rd/Wilton Road 
(Seagull) Midday Peak 

Wangi Road/Wilton Road (Seagull) Operational Midday Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
South: Wangi Road (S) 

1 L 38 3.0 0.028  11.2 LOS A  0.1  0.8  0.09  0.65 45.3 
2 T 534 8.0 0.288  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 572 7.7 0.288  0.7 LOS A  0.1  0.8  0.01  0.04 78.0 
North: Wangi Road (N) 

8 T 652 8.0 0.352  0.1 NA 9 NA 9 NA 9 NA 9 0.00 79.8 
9 R 25 19.0 0.031  14.8 LOS B  0.1  1.0  0.55  0.76 43.0 

Approach 677 8.4 0.352  0.6 LOS B  0.1  1.0  0.02  0.03 78.5 
West: Wilton Road 

10 L 28 33.0 0.069  19.0 LOS B  0.2  2.1  0.59  0.87 36.6 
12 R 40 15.0 0.075  16.2 LOS B  0.3  2.1  0.55  0.84 53.0 

Approach 68 22.4 0.075  17.4 LOS B  0.3  2.1  0.56  0.85 47.6 
All Vehicles 1317 8.8 0.352  1.5 NA  0.3  2.1  0.04  0.08 76.3 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS B.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
 
9 Continuous movement 
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MOVEMENT SUMMARY Site: Wangi Rd/Wilton Road 
(Seagull) PM Peak 

Wangi Road/Wilton Road (Seagull) Operational PM Peak 
Giveway / Yield (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow 
HV Deg. Satn  Average 

Delay 
Level of 
Service 

 95% Back of Queue Prop. 
Queued 

 Effective 
Stop Rate 

Average 
Speed Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
South: Wangi Road (S) 

1 L 84 4.0 0.063  11.2 LOS A  0.2  1.7  0.04  0.66 45.8 
2 T 1007 8.0 0.543  0.0 LOS A  0.0  0.0  0.00  0.00 80.0 

Approach 1091 7.7 0.543  0.9 LOS A  0.2  1.7  0.00  0.05 77.7 
North: Wangi Road (N) 

8 T 824 8.0 0.445  0.1 NA 9 NA 9 NA 9 NA 9 0.00 79.8 
9 R 7 0.0 0.016  18.3 LOS B  0.1  0.4  0.76  0.88 37.4 

Approach 831 7.9 0.445  0.2 LOS B  0.1  0.4  0.01  0.01 79.4 
West: Wilton Road 

10 L 23 11.0 0.093  24.7 LOS B  0.3  2.2  0.80  0.95 30.2 
12 R 124 2.0 0.380  24.0 LOS B  1.5  11.0  0.81  1.00 44.8 

Approach 147 3.4 0.380  24.1 LOS B  1.5  11.0  0.81  0.99 43.1 
All Vehicles 2069 7.5 0.543  2.3 NA  1.5  11.0  0.06  0.10 74.4 
 
LOS (Aver. Int. Delay): NA.  The average intersection delay is not a good LOS measure for two-way sign control due to zero 
delays associated with major road movements. 
Level of Service (Worst Movement): LOS B.  LOS Method for individual vehicle movements: Delay (RTA NSW).   
Approach LOS values are based on the worst delay for any vehicle movement. 
 
9 Continuous movement 
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  Landfill Gas Management



27 June 2012 

David Lovell 
Lake Macquarie City Council 
126-138 Main Road 
Speers Point  NSW  2284 

Our ref: 22/16177/1291  
Your ref: 

Dear David,  

Awaba Waste Disposal Facility Environmental Assessment 
Further Details on Landfill Gas Management  

1 Introduction 

Lake Macquarie City Council (LMCC) recently retained GHD Pty Ltd (GHD) to provide further information 
in relation to landfill gas (LFG) management at the Awaba Waste Disposal Facility (the Site), located at 
Wilton Road, Awaba, NSW. The following sections provide the requested information.  

2 Overview of Existing LFG Collection and Treatment System 

LFG generated at the Site is currently managed by an active LFG collection and treatment system that is 
designed, installed and operated by a specialist LFG management contactor (LMS Pty Ltd). The term 
“active” indicates that LFG is extracted from the waste mass using a fan (or blower), which directs the 
extracted gas to the treatment plant (flare or engine). In simple terms, the LFG is sucked out of the waste 
mass and the combustible components (predominantly methane) are ultimately burnt. 

LFG treatment at the Site is predominately via combustion in a LFG fuelled reciprocating engine (Engine) 
that drives a generator to create renewable electricity (which is ultimately exported to the electricity grid). 
GHD understands that during periods of Engine downtime, or when otherwise required, LFG can be 
directed to a LFG flare (Flare) located at the Site. GHD further understands that the capacity of the LFG 
treatment technologies at the Site can / will be expanded as required so that collection and treatment of 
LFG at the Site is optimised (i.e. additional Engines and / or Flares will be installed as required to ensure 
optimal LFG control). 

LFG collected from the Site is drawn through a main pipe (Main) that is constructed from Medium Density 
Polyethylene (MDPE) and is typically between 160 mm and 300 mm (outer diameter) in size. The Main is 
sized with consideration to a number of factors including: 

� The quantity of LFG to be collected from the waste mass (now and in the future);  

� Minimising suction losses through the LFG collection system; and 

� LFG condensate (Condensate) management (see details provided below).  
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As the Main advances across the waste mass, it branches off into a series of smaller diameter header 
pipes (Headers), which are also constructed from MDPE pipework and typically between 120 mm and 
200 mm (outer diameter) in size.  

The Headers are connected to a series of local LFG collection points (Well Stations) across the Site. 
Well Stations are also constructed from MDPE pipework and contain monitoring points, orifice plates and 
control valves for individual LFG Wells (and the Well Station itself). Well Stations typically have between 
5 and 10 LFG Wells connected to them by small diameter (typically 63 mm to 90 mm outer diameter) 
MDPE pipework (Flowlines). The use of Well Stations within a LFG collection and Treatment system 
allows for control / adjustment on a local level of the composition, applied suction pressure and flow rate 
of LFG collected from the individual LFG Wells in an area of the Site (and the overall mixture of LFG 
collected from the Well Station itself).  

LFG Wells are typically constructed from Medium Density Polyethylene (MDPE) pipework (typically 90 
mm to 160 mm outer diameter in size) that is surrounded by LFG permeable material (typically crushed 
rock / aggregate in the 20 mm to 100 mm diameter range). LFG Wells can be either vertical and / or 
horizontal and are either drilled or excavated into the waste mass as appropriate. LFG Well designs are 
often specific to the requirements of their individual location on the Site (e.g. varying drill depths due to 
differing waste depths etc.). 

The LFG Collection and treatment system at the Site has been designed to ensure adequate 
management of any Condensate formed within the system. LFG is a “wet” gas and Condensate is the 
term used for water vapour that was originally entrained within the LFG and subsequently condenses out 
from the LFG as it cools within the collection pipework. If inadequately managed, Condensate can block 
collection pipework (by settling in low spots within the pipework) and / or cause damage to treatment 
technologies and / or ancillary equipment. Condensate formed within the collection pipework at the Site 
is managed via a combination of pipework grading and a series of Condensate drainage / collection 
points (constructed from MDPE). The Condensate which is formed within the pipework at the Site 
ultimately drains back into the waste mass.   

The majority of the LFG collection and treatment system at the Site is buried below ground level (with the 
exception of the Engine, the Flare, some of the Condensate collection / drainage points and the Well 
Stations). None of the existing LFG Collection pipework is currently within the proposed footprint of the 
Piggy Back Liner (PBL).  

3 Overview of Piggy Back Liner (PBL) Approach 

Part of LMCC’s approach to the proposed landfill extension is to landfill over areas of historical waste. In 
order to do this, it is proposed that a PBL will be installed across a large part of the Site (generally the 
existing northeastern, northern and northwestern sloping batters of the Site). The proposed footprint of 
the PBL will not extend across the entire historical waste footprint or the entire proposed landfill 
extension area.  

The PBL approach presents a challenge in relation to LFG management (particularly that which is 
generated by the historical waste located beneath PBL).  The following sections provide additional 
information on how LFG will / could be appropriately managed in areas of landfilled waste outside the 
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proposed footprint of the PBL, above the PBL and below the PBL. The attached Site plan and cross-
section shows the approximate locations of these three areas. 

All LFG ultimately collected from the waste (whether outside the PBL footprint, above the PBL footprint or 
below the PBL footprint) will ultimately be directed to an appropriate LFG treatment technology (i.e. an 
Engine and / or Flare). 

3.1 LFG Management in Waste Landfilled outside the PBL Footprint 

LFG generated outside the footprint of the PBL will be managed in accordance with the existing 
approach detailed in Section 2 above (in both areas that will be landfilled and areas that will not be 
landfilled). That being a system of vertical and / or horizontal LFG Wells are / will be installed across 
these areas of waste as the waste achieves a sufficient thickness to allow LFG collection to occur. The 
collected LFG will be directed to the existing Engine (or other treatment technology as required i.e. 
additional LFG Engine(s) and / or Flare(s)) for treatment.  

Existing vertical LFG Wells already installed may be extended and / or re-drilled if additional waste is 
placed in areas where they are present.  

3.2 LFG Management in Waste Landfilled above the PBL 

LFG generated by waste landfilled above the PBL will be managed in accordance with the existing 
approach detailed in Section 2 above. That being a system of vertical and / or horizontal LFG Wells will 
be installed across these new areas of waste as the waste achieves a sufficient thickness to allow LFG 
collection to occur. The collected LFG will be directed to the existing Engine (or other treatment 
technology as required i.e. additional LFG Engine(s) and / or Flare(s)) for treatment.  

In order to prevent damage to the PBL due to over-drilling of vertical LFG Wells and / or over-excavation 
of horizontal LFG Wells, LMCC will: 

� Survey the surface and edges of the PBL footprint at regular intervals (as a minimum - prior to waste 
deposition above it); and 

� Agree an appropriate “stand-off” drill depth with drilling contractors (whether retained by LMCC or 
other parties) to prevent damage to the PBL. 

3.3 LFG Management in waste landfilled below the PBL   

3.3.1 Overview of Technical Challenge 
Control of LFG generated below the PBL presents more of a technical challenge than control of LFG 
generated above or outside the footprint of the PBL. There are a number of important factors that require 
consideration in relation to how best to control LFG generated beneath a PBL, including:  

� Installation of the PBL will cut off the existing LFG emission pathway though the waste’s surface 
across the PBL footprint. This means that any LFG generated below the PBL currently emitted via 
this pathway will have to find another way out; 
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� Installation of the PBL may increase the likelihood of lateral sub-surface emissions of LFG (i.e. 
towards the perimeter of the landfilled waste); 

� LFG collection systems cannot be installed beneath a PBL once it is installed without compromising  
the PBL; 

� LFG collection systems installed beneath a PBL generally cannot be investigated, maintained or 
repaired without compromising the PBL; 

� Placing significant depths / weights of waste above vertical and / or horizontal LFG Wells and 
collection pipework can cause them to block with Condensate (due to low spots in pipework 
developing) and / or physically damage them (i.e. crush them) unless they have been appropriately 
designed for such loads;  

� Placing significant depths / weights of waste above historical waste can significantly compress the 
underlying waste resulting in temporary increases in LFG generation rates (due to biological re-
activation); 

� Placing significant depths / weights of waste above historical waste may increase the capture 
efficiency of the existing LFG collection system by reducing the existing vertical emission pathway;  

� If LFG generated beneath a PBL is not adequately collected, physical damage to the PBL may occur 
(e.g. due to lifting / deformation / bubbling). The most likely time for this risk to eventuate is during 
the construction / early filling phase rather than once an area has been landfilled; 

� If LFG generated beneath a PBL is not adequately collected, loss of geotechnical stability of the PBL 
may occur (i.e. slippage). The most likely time for this risk to eventuate is during the construction / 
early filling phase rather than once an area has been landfilled and  

� Vertical riser / LFG Well systems installed beneath a PBL may pose a future penetration risk to the 
PBL (i.e. puncture) unless they have been appropriately designed.  

3.3.2 Possible Approaches to LFG Management beneath the PBL 
There are a number of possible approaches to collecting LFG generated beneath the PBL whilst 
ensuring the integrity of the PBL is not compromised. These include;  

� Specifically designing vertical and / or horizontal LFG Wells and associated interconnecting pipework 
with consideration to the issues identified in Section 3.3.1 above. Then install the system beneath 
the PBL. Such a system would need to be installed prior to placement of the PBL and may require an 
element of contingency (e.g. oversized / thicker pipework, closer spacing of LFG Wells than the 
existing system etc.); 

� Installing vertical LFG Wells through the PBL as the PBL is constructed and fit sliding “boots” around 
these penetrations that can move up / down around the LFG Wells as the waste mass settles / 
moves. Such a system would likely need the vertical LFG Wells to be extended on a regular basis in 
line with landfilling operations; 

� Increase the number / spacing of LFG Wells located immediately adjacent to the PBL footprint where 
this is possible (most likely the southern boundary of the PBL footprint). This may not be a solution 
on its own; 
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� Design and install the PBL with engineered passive “Gas Flaps” which would allow LFG to move 
vertically from beneath the PBL to above the PBL (this is unlikely to be a solution on its own); 

� Design and install a LFG drainage layer (i.e. a gravel / aggregate layer) immediately beneath the 
PBL with appropriate vertical connection risers (likely to be quite expensive); and 

� A combination of some or all of the above. 

The adequate control of LFG generated beneath a PBL is a technically complex issue and all of the 
possible approaches identified above come with their own advantages and disadvantages. GHD 
consider that with appropriate design, installation and operation, one or a combination of the possible 
approaches identified above are likely to enable LFG generated beneath the PBL to be adequately 
collected and subsequently directed to an appropriate LFG treatment technology (i.e. an Engine and / or 
Flare). 

GHD notes that the LFG generation rate from a single tonne of waste deposited in a landfill site typically 
peaks within approximately 1 to 3 years of its deposition. From that point onwards, the rate of LFG 
generation declines slowly. This means that over time the rate of LFG generation beneath the PBL will 
decrease and will present a lower risk / require lower level control measures. As such, although any 
system deigned should allow contingency for failures of the system / LFG wells etc., it is noted that the 
number of wells etc. required over time to physically control the LFG generated beneath the PBL is likely 
to decrease. 

4 Conclusions 

Following GHD’s review, the following conclusions are made: 

� LFG above the PBL and beyond the PBL footprint will be managed in the same way and using a 
similar collection system as the LFG which is currently managed at the Site. Careful management of 
drill depths and drillers will be required in areas above the PBL to ensure that the PBL is not 
compromised; 

� There are a number of technical issues likely to be associated with adequately managing LFG 
generated beneath the PBL;  

� There are several possible approaches to managing LFG generated below the PBL. Assuming 
appropriate design, installation and operation, one or a combination of the possible approaches 
identified within this letter are likely to enable LFG generated beneath the PBL to be adequately 
managed; and 

� All LFG ultimately collected at the Site will be directed to a suitable treatment technology (i.e. an 
engine and / or flare). 

5 Recommendations 

Following GHD’s review, the following recommendations are made: 

� The possible approaches to managing LFG beneath the PBL should be reviewed by LMCC and LMS 
as to which (or which combination) is considered most likely to achieve the aim of long term LFG 
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