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1 Introduction 

Barker Ryan Stewart have been engaged by Albany Investments Pty Ltd to prepare a Traffic and Parking 

Impact Assessment in accordance with the requirements of Central Coast Council’s Gosford DCP 2013 

(DCP) and LEP 2014 (LEP) and the Road and Maritime Services (RMS) ‘Guide to Traffic Generating 

Developments’ to accompany a Development Application for a 101-unit residential flat building at 7-11 

Bent Street, Gosford. A Site Plan is provided at Appendix A. 

 

The purpose of this report is to assess and address traffic, access, car parking and pedestrian impacts 

generated by the proposed development. This can be briefly outlined as follows: 

 

• The expected traffic generation to/from the proposed development. 

• The impact of the proposed development on the road network. 

• Intersection analysis based on traffic counts.  

• Vehicle parking provisions. 

• Access design requirements. 

• Delivery and Waste Collection. 

• Provision for pedestrians. 

• Availability of public transport. 

 

This Traffic and Parking Impact Assessment Report concludes that the subject site is suitable for the 

proposed development in relation to traffic impact, car parking provision, vehicle and pedestrian access 

and safety considerations.
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2 Existing Conditions 

2.1 Site Location 

The site is located at the northern end of the Gosford CBD. The address is 7-11 Bent Street, Gosford and 

comprises:  

 

• Lot 26 DP 1591 

• Lot 1 DP 436706 

• Lot B DP 357731 

 

The site is bound by Bent Street to the north, Henry Parry Drive to the east and residential units and houses 

to the south and west.  

 

 
Figure 2.1: Site Location (NSW Land & Property Information SIX Maps 2013) 

 

The subject site has an area of approximately 1,721m² and grades from an approximate RL 40m AHD at 

the eastern edge of the site down to an approximate RL 38m AHD adjacent at the south-western corner.  

 

 

Subject site 
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2.2 Existing Development 

The site is currently developed with a unit complex at 9-11 Bent Street comprising 4 units and a single 

dwelling at 7 Bent Street.  

 

According to the Gosford DCP 2013 a total of 6 car parking spaces would be required to be provided for 

the existing use of the site. The 6 existing car parking spaces provided represents the existing 

development meets the requirements of the DCP.  

 

USE GOSFORD DCP 2013 TOTAL EXISTING PARKING 

Dwelling 1 space / Dwellings less than 

125sqm 

1 

Multi Dwelling Housing (4 units) 1 space / unit 

0.2 spaces / unit 

5 

Total 6 6 

 Figure 2.3: Existing site use – Gosford DCP 2013 car park requirement & existing parking 

2.3 Existing Road Conditions 

Bent Street is a 100m long no through road used for local access to residents. The speed limit in the 

vicinity of the site is 50km/h. 

 

There is no formal footpath paving for the entire length of Bent Street on either side of the road. There is a 

T-intersection at the end of Bent Street with Watt Street. In order to access the site drivers of vehicles will 

need to enter Bent Street from the north off Watt Street as this intersection has a left in/left out operation. 

 

Bent Street 

 

Bent Street has a sealed carriageway width of 9m with unformed table drains on both sides in the 

footpath area. Bent Street has one eastbound lane and one westbound lane and no parking restrictions 

for on-street parking. Bent Street provides access to local residents. Bent Street is left out only with right 

turns not permitted onto Watt Street.     

 

Watt Street 

 

Watt Street has a sealed carriageway width of 10m with kerb and gutter on either side of the road. The 

portion of Watt Street adjacent to Bent Street has one northbound lane and one southbound lane with 

restricted 1 hour on street parking on the western side and no on-street parking on the eastern side. The 

right turn movement is prohibited from Watt Street into Bent Street.   

 

Watt Street provides a linkage through the Gosford City Centre and continues to North Gosford.   

2.4 Traffic Flows and Volumes 

2.4.1 Daily Traffic Data 
 

Roads and Maritime Services (RMS) collects traffic volume information from roadside traffic collection 

devices across the NSW Road Network.  

 

The website states, ‘Traffic volume information is collected via permanent and sample roadside traffic 

collection devices.  

 

Roads and Maritime Services has approximately 600 permanent roadside collection device stations 

which continuously collect traffic information 365 days per year. There are also numerous sample 
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roadside collection device stations across NSW, which collect information on a short-term basis usually 

over a two-week period.’ 

 

From RMS average daily traffic volume map the nearest traffic counting station is Station ID 05796 Narara 

located approximately 4.5km north of the subject site on the Pacific Highway.  

 

 

 
Figure 2.4: RMS’s average daily traffic volume map 

 
From the counts undertaken at Station ID 05796 in 2012 all days total of 12,900 northbound and 13,200 

southbound vehicles were counted on average per day. Note that weekdays northbound were not 

provided therefore the weekday figures are not available. 

 

Note that a large portion of the vehicles counted on these days would have dispersed into the road 

network and not driven passed the development site via Bent Street and therefore cannot be relied 

upon as an estimate of the traffic passing the site in Bent Street.  

 

2.4.2 Existing Road Service Level 
 

The RMS’s ‘Guide to Traffic Generating Development’ states, ‘An important consideration in determining 

the impact of a development proposal on the road system is to assess the effect on traffic efficiency, the 

objective of which is to maintain the existing level of service. Adverse effects must be identified and 

corrective measures designed. The level of service is used as the performance standard. This is a 

qualitative assessment of the quantitative effect of factors such as speed, volume of traffic, geometric 

features, traffic interruptions, delays and freedom to manoeuvre.’ 
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The capacity of the urban road is generally determined by the capacity of intersections. Tables 4.3 and 

4.4 of the RMS’ Guide to Traffic Generating Developments provide guidance on mid-block capacities for 

urban roads and likely levels of service. The tables are reproduced below. 

 

 
Figure 2.5: Mid-block lane capacity and level of service 

 

Watt Street 

 

Based on the observed traffic count and roadside environment (with adjacent parking lane northbound 

and clearway conditions southbound), it is considered that Watt Street operates within the mid-block 

capacity for an urban road with interrupted flow. Watt Street is currently functioning at a level of service 

B in the south bound lane and A in the northbound lane in peak hour conditions. 

 

Bent Street 

 

Based on the observed traffic count and roadside environment (with adjacent parking lane), it is 

considered that Bent Street operates within the mid-block capacity for an urban road with interrupted 

flow. Bent Street is currently functioning at a level of service A in peak hour conditions. 

 

The RMS guide states that service level A is ‘the top level …a condition of free flow in which individual 

drivers are virtually unaffected by the presence of others in the traffic stream. Freedom to select desired 

speeds and to manoeuvre within the traffic stream is extremely high, and the general level of comfort 

and convenience provided is excellent.’  

 

A level of service B, ‘is in the zone of stable flow and drivers still have reasonable freedom to select their 

desired speed and to manoeuvre within the traffic stream, although the general level of comfort and 

convenience is little less than that of the level of Service A.’ 
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2.4.3 Traffic Counts 

 
Traffic counts were undertaken during the morning and afternoon peak periods to gauge the 

performance of the current road system. 

 

Barker Ryan Stewart engaged Northern Transport Planning & Engineering to undertake traffic counts at 

the intersection of Bent Street and Watt Street on Thursday 26th November 2015 in the morning between 

7.30am and 9.30am and in the evening between 3.30pm and 5.30pm. 

 

The full results of the traffic counts are shown in Appendix B. 

 

Bent Street and Watt Street 

 

The results of the traffic counts at the intersection of Bent Street and Watt Street during the morning peak 

8.15am to 9.15am and evening peak 4.30pm to 5.30pm are shown in Figure 2.6 below. 
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Figure 2.6: Intersection of Bent Street and Watt Street traffic counts  

2.5 Public Transport, Pedestrians and Cyclists 

The area is well connected to public transport, with rail, ferry and bus connections located in close 

proximity to the site.  

 

The site is located along a number of bus routes with a bus stop located adjacent to the intersection of 

Watt Street and Beane Street, approximately 180m to the north of the subject site. The bus services link 

the area with Gosford North and beyond, Gosford East and beyond and to the Central Coast highway to 

the west. A bus route map is attached at Appendix C. 

 

Gosford railway station is located a short distance (450m) to the west, with the railway line linking with 

Newcastle and beyond to the north and to Sydney and beyond to the south.  

 

Charter Ferry services are available from Starship Cruises located approximately 1.4km to the south and 

links with suburbs located on Brisbane Waters.   

 

Being located in the Gosford CBD, pedestrian footpaths allow easy access to other buildings within the 

CBD, including Gosford City Centre Car Park which is only approximately 750m south along Baker Street.  

 

The site is linked with a number of existing and proposed future cycle paths as shown on the Gosford City 

Cycleways Map attached at Appendix D.  

  

The site is very well located to all forms of public transport. This would minimise the need for residents, 

visitors and staff of the proposed development to drive their own vehicles to and from their various 

activities.  
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3 Proposed Development 

3.1 Development Description 

The proposal is for 101-unit residential development and associated car parking for 120 vehicles 

(including 19 Adaptable / Accessible spaces), 9 motorcycle spaces, 43 bicycle parking spaces and 

associated facilities provided in 4 basement levels.  

 

The waste and loading bay is located at ground level and accessed by a new service lane to be 

constructed along the eastern boundary of the subject site. 

 

Note that a Demolition and Site Remediation Traffic Management Plan and Construction Management 

Plan would be required to be prepared at the Construction Certificate Stage. This should be required as 

conditions of development consent and would generally be addressed by the main builder/contractor 

engaged to undertake the building works. 

3.2 Access 

The proposed entry/exit for the basement car parking will be located in Bent Street. The loading bay / 

waste collection area will be accessed via a 6 metre wide service road that will be constructed within 

the existing road reserve along the eastern boundary of the site.  See Appendix E for details. This service 

road will also provide access for Rural Fire Service vehicles to the highly vegetated area between the 

subject site and Henry Parry Drive. 

 

The entry/exit driveways comply with AS/NZS 2890.1-2004 Parking Facilities – Off Street Car Parking, AS 

2890.2-2002 Parking Facilities – Off Street Commercial Vehicle Facilities and Council’s DCP requirements.  

 

The access to/from the basement parking is 6 metres wide and complies with the access width 

requirement for a Category 2 driveway fronting a local road and providing access for 101 to 300 parking 

spaces (6 to 9 metres wide). 

 

Waste collection / large delivery vehicles will access the service road that will be constructed along the 

eastern boundary of the site by driving forward into the turning head provided at the eastern end of Bent 

Street then reversing into the service road. These vehicles will then exit the service road in a forward 

direction and turn left into Bent Street.  The swept turning path demonstrating these manoeuvres is 

provided at Appendix F. 

 

The proposed driveway locations comply with Figure 3.3 – Minimum Sight Distance for Pedestrian Safety 

AS/NZS 2890.1 and the proposed driveway gradients comply with AS/NZS 2890.1. The access driveway 

from Bent Street to the basement parking has been designed with a gradient of in 50 (2%) which is much 

less than the specified maximum grade of 1 in 20 (5%) for an access driveway from the frontage road to 6 

metres within the carpark.  

 

3.3 Parking 

As outlined above it is proposed to provide a total 120 car parking spaces (including 19 Adaptable / 

Accessible spaces).  

 

The development also incorporates 43 secure bicycle spaces and 9 motorcycle spaces in accordance 

with the requirements of Gosford’s DCP 2013. 

 

The proposed parking facilities have been designed in accordance with the requirements AS/NZS 2890.1, 

AS 2890.2 and AS/NZS 2890.6 – Off-street Parking for People with Disabilities. 
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3.4 Circulation 

The proposed ramps and circulation roadways have been designed in accordance with the 

requirements AS/NZS 2890.1. The carpark ramps are 15 metres long and have been designed at a grade 

of 1 in 4 (25%) which complies with the specified maximum grade for straight ramps up to 20 metres long.     

 

 

A swept path assessment in accordance with AS/NZS 2890.1 was undertaken through the car park using 

a B99 and B85 vehicle and the proposed car park arrangement was found to be satisfactory. At the 

access and internal circulation ramps the swept paths of the B85 and B99 vehicles can by-pass each 

other simultaneously. Swept turning paths are provided at Appendix F. 

3.5 Service Vehicles 

Residential waste will be collected by Council’s waste contractor from the waste collection/loading bay 

area on the ground floor via the new service lane to be constructed along the eastern boundary of the 

subject site.  

 

Waste and recycling bins will be stored in designated refuse areas on the ground floor level.  

 

The waste collection area and loading bay have been designed so that they can be serviced by a 10 

metre Gosford Waste Vehicle. These vehicles can access the site in a reverse direction along the new 

service road by using the new turning head that will be provided at the end of Bent street to manoeuvre 

as shown in Appendix F. 

 

A Waste and Loading Bay Management Plan should be prepared as a requirement of the consent, 

outlining the safe operation of the waste collection / loading bay area. 

3.6 Public Transport, Pedestrians and Cyclists 

As stated above, ample bicycle storage is provided to encourage alternative modes of transport to be 

utilised by residents. 

 

All other public transport services, as discussed in 2.5 above, will be available to the proposed 

development. It is considered that the additional residents in the area will not have a significant effect on 

the capacity of the public transport infrastructure, rather it would add to the viability of these services. 
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4 Car Parking Assessment 

4.1 Parking requirements  

The proposed access and car parking provision has been assessed against Gosford’s DCP 2013 Chapter 

4.1 Gosford City Centre 4.1.4 Access and Parking and Servicing, Part 7 Chapter 7.1 Car Park, and the RMS 

Guide to Traffic Generating Developments. 

 

The required parking provision for the proposed different uses of the site are outlined below: 

 

• Multi Dwelling Housing – Gosford DCP 

o 1-bedroom dwelling – 1 space/dwelling 

o 2-bedroom dwelling – 1.2 space/dwelling 

o 3 of more bedroom dwelling – 1.5 space/dwelling 

o Visitors – 0.2 spaces/dwelling 

o Motorcycle 1 space/15 dwellings (or part thereof) 

o Bicycle (residents) – 1 space/3 dwellings 

o Bicycle (visitors) – 1 space/12 dwellings (or part thereof) 

 

• High Density Residential Flat Buildings – RMS Guide to traffic generating development 

o 1-bedroom dwelling – 0.6 space/dwelling 

o 2-bedroom dwelling – 0.9 space/dwelling 

o 3 of more bedroom dwelling – 1.4 space/dwelling 

o Visitors – 1 space/ 5 units 

 

• Disabled Parking (DCP) 

o Disability – Provide a minimum of 10% for the entire development 

 

Figure 4.1 below outlines the number of car parking spaces required by Gosford DCP 2013 and LEP 2014 

for the proposed development. 

 

CAR PARKING 

REQUIREMENTS 

GOSFORD DCP 2013 

 

RMS GUIDE TO TRAFFIC 

GENERATING 

DEVELOPMENT 

PROPOSED PARKING 

PROVISION 

Multi Dwelling Housing 

1 Bedroom Apartments 

29 units 

1 space/dwelling 

29 

0.6 spaces/dwelling 

18 

120 spaces including 

19 adaptable / 

accessible spaces 

2 Bedroom Apartments 

63 units 

1.2 spaces/dwelling 

76 

0.9 spaces/dwelling 

57 

3 Bedroom Apartments 

9 units 

1.5 spaces/dwelling 

14 

1.4 spaces/dwelling 

13 

Visitor 

101 total units 

0.2 spaces/dwelling 

20 

1 space/5 units 

20 

Disabled Spaces 10% of total spaces 

139 x 10% = 14 

10% of total spaces 

108 x 10% = 11  

Total 139 108 

Figure 4.1: Car Parking requirement and provision 
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MOTORCYCLE AND 

BICYCLE REQUIREMENTS 
GOSFORD DCP 2013 MOTORCYCLE  BICYCLE 

Residential (101 units) 

 

 

 

- Motorcycle 1 space/15 units 

- Bicycle 1 res./3 units & 1 

visitor/12 units 

7 34 + 9 = 43 

Total required  7 43 

Proposed provision  9 43 

Figure 4.2: Motorcycle and bicycle requirement and provision 

4.2 Parking provision 

It is proposed to provide 120 car parking spaces for the entire development within 4 separate car parking 

areas. This represents a short fall of 19 spaces compared to the 139 spaces required in accordance with 

the Gosford DCP 2013. However, the proposed parking provision is more than the requirements of the 

RMS guidelines by 11 parking spaces. 

 

Nineteen spaces are to be dedicated to adaptable /accessible parking, which generally represents 

15.1% of the total spaces provided. This complies with the Gosford DCP 2013, 4.1 Gosford City Centre 

requirements.  

 

A total of 9 motorcycle parking spaces are proposed to be provided. This meets the 7 spaces required by 

the Gosford DCP 2013. 

 

It is proposed to provide bicycle parking for 43 bicycles. This meets the 43 spaces required by the Gosford 

DCP 2013. 

 

The site meets the location requirements for a regional area in accordance with the Apartment Design 

Guide (see below) in which the design criteria provides for the minimum car parking requirement to be 

the lesser of the Council and RMS requirements. The proposed provision of 120 spaces exceeds the RMS 

requirement by 11 spaces and is thus considered to be acceptable. 
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5 Traffic Assessment 

5.1 Traffic Generation 

5.1.1 Existing Development 

 

From the RMS’s ‘Guide to Traffic Generating Developments’, Section 3 – Land Use Traffic Generation the 

existing estimated traffic volumes generated by the existing educational and council building use 

described in Section 2.2 are outlined in Figure 5.1 below. 

 

USE PEAK HOUR VEHICLE TRIPS RATES PEAK HOUR VEHICLE TRIPS 

Dwelling houses 

1 

0.85/per dwelling 0.85 

Medium Density Residential flat 

buildings 

4 units 

0.4-0.5/per unit 2 

Total  3 

 Figure 5.1: Existing site use – traffic generation 

 

5.1.2 Proposed Development 

 

From the RMS’s ‘Guide to Traffic Generating Developments’, Section 3 – Land Use Traffic Generation the 

proposed estimated traffic volumes generated by the residential development are outlined in Figure 5.2 

below. 

 

USE PEAK HOUR VEHICLE TRIPS RATES  PEAK HOUR VEHICLE TRIPS 

High density residential flat building 

101 units 

0.29/unit 29.29 

Total  30 

 Figure 5.2: Proposed development – traffic generation 

5.2 Impact of Generated Traffic 

From anticipated traffic generation rates calculated in Sections 5.1 above, it can be seen that there will 

be an estimated increase of 27 (30 minus 3) vehicle trip movements per hour in the peak hour for the 

proposed development when compared against the existing use.  

 

The main traffic impacts of the development will occur in the AM and PM peak hour traffic periods. 

 

In urban areas, the capacity of intersections generally constrains the capacity of the overall road 

network therefore the impact of the proposal on intersection performance on the local road network 

needs to be assessed.  In this respect, the Bent Street and Watt Street intersection is most likely to be 

impacted by the development. 

 

Intersection performance has been assessed using the SIDRA 6.1 modeling software which uses the level 

of service (delay) model adopted by the Roads and Maritime Services (RMS) in NSW to assess intersection 

performance.  Average delay is used to determine the level of service (LOS) based on the following table 

sourced from the RMS’ Guide to Traffic Generating Developments. 
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Figure 5.3: RMS level of service criteria for intersections 

 

For assessment purposes a LOS D or higher is considered satisfactory intersection operation. In predicting 

future traffic growth, a background traffic growth rate of 2 % per annum has been adopted. 

 

As outlined in Section 2.6.3 traffic counts were undertaken at the intersection of Bent Street and Watt 

Street. 

 

This intersection was modelled using SIDRA for the AM and PM peaks, pre and post development traffic 

generation rates and for 10-year Gosford CBD growth at 2% p.a.  

 

The traffic modelling has been based on the following distribution:  

• AM Peak 

o 100% of traffic leaving Bent street and turning left onto Watt Street (right turn not 

permitted out of Bent Street onto Watt Street)  

• PM Peak 

o 50% of traffic leaving Bent street and turning left onto Watt Street (right turn not 

permitted out of Bent Street onto Watt Street) 

o 50% of traffic entering Bent Street turning left from Watt Street (right turn not permitted 

into Bent Street). 

 

The results of the SIDRA analysis for each intersection are summarised below, with the full results attached 

at Appendix G. 

 

It should be noted that the SIDRA model reflected a previous iteration of the DA plans, which had more 

units (161) and serviced apartments. This analysis is therefore considered to be a conservative model. 
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Bent Street and Watt Street (T-intersection) 

 

The Bent Street and Watt Street Give Way T-intersection was modelled for the AM and PM peaks for the 

following scenarios: 

 

1. Existing traffic generation 

2. Existing traffic + development generated traffic 

3. Existing traffic + development generated traffic + 10-year growth   

 

In each circumstance the intersection was considered to operate at an optimum level of service A, 

‘Good operation’. 

 

It is considered that the traffic generated by the development, including 10-year growth projections 

would not have an adverse impact on this intersection.  

5.3 State Environmental Planning Policy (Infrastructure) 

The car park of the proposed development does not have direct access to a main road under the 

authority of RMS. 
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6 Conclusion/Recommendations 

This Traffic and Parking Impact Assessment has been prepared in accordance with the requirements of 

the Gosford City Council’s DCP 2013 and the Road and Maritime Services (RMS) ‘Guide to Traffic 

Generating Developments’ to accompany a Development Application to Gosford City Council for the 

construction of a residential flat building development.  

 

It is not considered that the proposed development will have a significant impact on the performance of 

the adjacent intersection (Bent/Watt Street). Overall it can be concluded that the development will not 

have an adverse impact on the efficiency of the existing local road network. 

 

The proposed 120 car parking spaces provided for the 101 residential units is sufficient to meet the 

requirements of the RMS guide to traffic generating developments. Suitable motor cycle parking, bicycle 

parking and parking for disabled persons is generally meeting the requirements of Gosford DCP 2013 

have also been provided within the development. 

 

The proposed parking and loading facilities have been designed in accordance with the requirements of 

AS2890.1 – Off Street Car Parking, AS2890.2 – Off-Street Commercial Vehicle Facilities and AS 2890.6 – Off-

street Parking for People with Disabilities. These facilities are also considered practical and safe ensuring 

that all traffic generated by the development can exit the site in a forward direction. 

 

Residential waste will be collected by Council’s Residential Waste Services via the service road that will 

be constructed along the eastern boundary of the site.  

 

The Traffic and Parking Impact Assessment concludes that the subject site is suitable for the proposed 

development in relation to the impact of traffic, car parking provision, vehicle and pedestrian access 

and safety considerations.  
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KDC GROUP

1 : 200DA 03

SITE PLAN1

LEVEL B1 FLOOR 143.693 m²
LOWER GROUND FLOOR 272.936 m²
GROUND FLOOR PLAN 639.565 m²
LEVEL 01 FLOOR 744.481 m²
LEVEL 02 FLOOR 748.725 m²
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9 UPDATE 02.07.18 SO AK

10 RFI UPDATE 11.10.18 SO AK

11 RFS UPDATE 09.11.18 SO AK

12 RFI UPDATE 30.04.19 SO AK
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APPENDIX B 

Traffic Counts 



26/11/2015 - WATT ST / BENT ST, GOSFORD
Summary:

9:15 <<<  HOUR ENDING Thursday WATT ST / BENT ST
498 Total Light Vehicles Quality Surveys
1 Total Heavy Vehicles 162432

33 Total Pedestrians

WATT ST

12 1

9 8 7
0 296 9
0 0 0

30

11

0 0 6
0 4 5
0 3 4

1 0 0

180 5 1

1 2 3 BENT ST 1 Light Vehicles
0 Heavy Vehicles

10 2 30 Pedestrian 

C

26/11/2015 - WATT ST / BENT ST, GOSFORD
Light Vehicles Total Vehicles Pedestrians

1 2 3 4 5 6 7 8 9 15 MIN HOUR 10 11 12

07:45 34 0 0 2 0 0 3 26 0 65 0 5 2
08:00 58 0 0 1 0 0 2 54 0 115 1 2 0
08:15 27 2 0 2 1 0 4 51 0 87 1 5 0
08:30 43  0  0 0 < 2  0 5 < 61  0 111 378  0 < 14  0 <
08:45 54 < 3  0 1  1  0 0  85  0 144 457  0 < 5  1  
09:00 42  1  1 < 1  1 < 0 3  88  0 137 479  1 < 6 < 0  
09:15 41  1  0 < 1  0  0 1  62 < 0 106 498 < 1 < 5 < 0  
09:30 30  2 < 0 < 2 < 0  0 0  45  0 79 466  0 < 7  0  

Heavy Vehicles Total Vehicles
1 2 3 4 5 6 7 8 9 15 MIN HOUR

07:45 0 0 0 0 0 0 0 1 0 1
08:00 0 0 0 0 0 0 0 0 0 0
08:15 0 0 0 0 0 0 0 0 0 0
08:30 0 0 0 0 0 0 0 0 < 0 0 1 <
08:45 0 0 0 0 0 0 0 0 0 0 0  
09:00 0 0 0 0 0 0 0 0 0 0 0  
09:15 1 < 0 0 0 0 0 0 0 0 1 1 <
09:30 0 < 0 0 0 0 0 0 0 0 0 1 <

All Vehicles Total Vehicles
1 2 3 4 5 6 7 8 9 15 MIN HOUR

07:45 34 0 0 2 0 0 3 27 0 66
08:00 58 0 0 1 0 0 2 54 0 115
08:15 27 2 0 2 1 0 4 51 0 87
08:30 43  0  0 0 < 2  0 5 < 61  0 111 379  
08:45 54 < 3  0 1  1  0 0  85  0 144 457  
09:00 42  1  1 < 1  1 < 0 3  88  0 137 479  
09:15 42  1  0 < 1  0  0 1  62 < 0 107 499 <
09:30 30  2 < 0 < 2 < 0  0 0  45  0 79 467  

Note :  Arrows "<" indicate the end time for the peak hour for each turning movement.



26/11/2015 - WATT ST / BENT ST, GOSFORD
Summary:

17:30 <<<  HOUR ENDING Thursday WATT ST / BENT ST
433 Total Light Vehicles Quality Surveys
7 Total Heavy Vehicles 162432

28 Total Pedestrians

WATT ST

12 0

9 8 7
0 226 4
0 6 0

27

11

0 0 6
0 4 5
0 12 4

1 0 0

185 2 0

1 2 3 BENT ST 0 Light Vehicles
0 Heavy Vehicles

10 1 27 Pedestrian 

C

26/11/2015 - WATT ST / BENT ST, GOSFORD
Light Vehicles Total Vehicles Pedestrians

1 2 3 4 5 6 7 8 9 15 MIN HOUR 10 11 12

15:45 41 0 0 0 2 0 1 54 0 98 0 8 0
16:00 52 1 1 1 1 0 2 45 0 103 1 4 0
16:15 54 1 0 0 3 0 3 48 0 109 1 8 0
16:30 40  0  1 < 2  2  0 2  37  0 84 394  1 < 4  0
16:45 47 < 1 < 0 < 3  3 < 0 3 < 55  0 112 408  0 < 8  0
17:00 44  0  0  3  0  0 0  58  0 105 410  1 < 2  0
17:15 55  1  0  4 < 0  0 1  47  0 108 409  0  9  0
17:30 39  0  0 2 < 1  0 0  66 < 0 108 433 < 0  8 < 0

Heavy Vehicles Total Vehicles
1 2 3 4 5 6 7 8 9 15 MIN HOUR

15:45 1 0 0 0 0 0 0 0 0 1
16:00 0 0 0 0 0 0 0 0 0 0
16:15 0 0 0 0 0 0 0 1 0 1
16:30 0 < 0 0 0 0 0 0 1  0 1 3  
16:45 0 0 0 0 0 0 0 1  0 1 3  
17:00 0 0 0 0 0 0 0 1  0 1 4  
17:15 0 0 0 0 0 0 0 3 < 0 3 6  
17:30 1 < 0 0 0 0 0 0 1 < 0 2 7 <

All Vehicles Total Vehicles
1 2 3 4 5 6 7 8 9 15 MIN HOUR

15:45 42 0 0 0 2 0 1 54 0 99
16:00 52 1 1 1 1 0 2 45 0 103
16:15 54 1 0 0 3 0 3 49 0 110
16:30 40  0  1 < 2  2  0 2  38  0 85 397  
16:45 47 < 1 < 0 < 3  3 < 0 3 < 56  0 113 411  
17:00 44  0  0  3  0  0 0  59  0 106 414  
17:15 55  1  0  4 < 0  0 1  50  0 111 415  
17:30 40  0  0 2 < 1  0 0  67 < 0 110 440 <

Note :  Arrows "<" indicate the end time for the peak hour for each turning movement.
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APPENDIX C 

Bus Route Map 
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MOVEMENT SUMMARY
Site: Bent Street / Watt Street intersection AM Peak

New Site
Stop (Two-Way)

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Watt Street

2 T1 181 0.6 0.097 0.0 LOS A 0.0 0.3 0.03 0.02 49.8

3 R2 5 0.0 0.097 5.7 LOS A 0.0 0.3 0.03 0.02 47.4

Approach 186 0.5 0.097 0.2 NA 0.0 0.3 0.03 0.02 49.7

East: Bent Street

4 L2 7 0.0 0.006 5.5 LOS A 0.0 0.1 0.35 0.52 41.0

Approach 7 0.0 0.006 5.5 LOS A 0.0 0.1 0.35 0.52 41.0

North: Watt Street

7 L2 9 0.0 0.157 4.6 LOS A 0.0 0.0 0.00 0.02 48.7

8 T1 296 0.0 0.157 0.0 LOS A 0.0 0.0 0.00 0.02 49.8

Approach 305 0.0 0.157 0.1 NA 0.0 0.0 0.00 0.02 49.8

All Vehicles 498 0.2 0.157 0.2 NA 0.0 0.3 0.01 0.02 49.7

Level of Service (LOS) Method: Delay (RTA NSW).  
Vehicle movement LOS values are based on average delay per movement
Minor Road Approach LOS values are based on average delay for all vehicle movements.
NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a 
good LOS measure due to zero delays associated with major road movements.
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.

SIDRA INTERSECTION 6.1 | Copyright © 2000-2015 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: BARKER RYAN STEWART | Processed: Wednesday, 2 March 2016 1:37:32 PM
Project: N:\Synergy\Projects\CC15\CC150124 newcastle working\Traffic and Parking Assessment\SIDRA\Bent Street SIDRA.sip6



MOVEMENT SUMMARY
Site: Bent Street / Watt Street intersection AM Peak Post Dev

New Site
Stop (Two-Way)

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Watt Street

2 T1 181 0.6 0.097 0.0 LOS A 0.0 0.3 0.03 0.02 49.8

3 R2 5 0.0 0.097 5.7 LOS A 0.0 0.3 0.03 0.02 47.4

Approach 186 0.5 0.097 0.2 NA 0.0 0.3 0.03 0.02 49.7

East: Bent Street

4 L2 62 0.0 0.050 5.5 LOS A 0.2 1.3 0.36 0.56 41.0

Approach 62 0.0 0.050 5.5 LOS A 0.2 1.3 0.36 0.56 41.0

North: Watt Street

7 L2 9 0.0 0.157 4.6 LOS A 0.0 0.0 0.00 0.02 48.7

8 T1 296 0.0 0.157 0.0 LOS A 0.0 0.0 0.00 0.02 49.8

Approach 305 0.0 0.157 0.1 NA 0.0 0.0 0.00 0.02 49.8

All Vehicles 553 0.2 0.157 0.8 NA 0.2 1.3 0.05 0.08 49.0

Level of Service (LOS) Method: Delay (RTA NSW).  
Vehicle movement LOS values are based on average delay per movement
Minor Road Approach LOS values are based on average delay for all vehicle movements.
NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a 
good LOS measure due to zero delays associated with major road movements.
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.

SIDRA INTERSECTION 6.1 | Copyright © 2000-2015 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: BARKER RYAN STEWART | Processed: Wednesday, 2 March 2016 1:37:33 PM
Project: N:\Synergy\Projects\CC15\CC150124 newcastle working\Traffic and Parking Assessment\SIDRA\Bent Street SIDRA.sip6



MOVEMENT SUMMARY
Site: Bent Street / Watt Street intersection AM Peak Post Dev 10 year growth

New Site
Stop (Two-Way)
Design Life Analysis (Final Year): Results for 10 years

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Watt Street

2 T1 217 0.6 0.117 0.1 LOS A 0.1 0.4 0.03 0.02 49.7

3 R2 6 0.0 0.117 6.0 LOS A 0.1 0.4 0.03 0.02 47.3

Approach 223 0.5 0.117 0.2 NA 0.1 0.4 0.03 0.02 49.7

East: Bent Street

4 L2 74 0.0 0.063 5.8 LOS A 0.2 1.7 0.40 0.59 40.8

Approach 74 0.0 0.063 5.8 LOS A 0.2 1.7 0.40 0.59 40.8

North: Watt Street

7 L2 11 0.0 0.188 4.6 LOS A 0.0 0.0 0.00 0.02 48.7

8 T1 355 0.0 0.188 0.0 LOS A 0.0 0.0 0.00 0.02 49.8

Approach 366 0.0 0.188 0.1 NA 0.0 0.0 0.00 0.02 49.8

All Vehicles 664 0.2 0.188 0.8 NA 0.2 1.7 0.06 0.08 49.0

Level of Service (LOS) Method: Delay (RTA NSW).  
Vehicle movement LOS values are based on average delay per movement
Minor Road Approach LOS values are based on average delay for all vehicle movements.
NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a 
good LOS measure due to zero delays associated with major road movements.
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.

SIDRA INTERSECTION 6.1 | Copyright © 2000-2015 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: BARKER RYAN STEWART | Processed: Wednesday, 2 March 2016 1:37:34 PM
Project: N:\Synergy\Projects\CC15\CC150124 newcastle working\Traffic and Parking Assessment\SIDRA\Bent Street SIDRA.sip6



MOVEMENT SUMMARY
Site: Bent Street / Watt Street intersection PM Peak

New Site
Stop (Two-Way)

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Watt Street

2 T1 186 0.5 0.097 0.0 LOS A 0.0 0.1 0.01 0.01 49.9

3 R2 2 0.0 0.097 5.4 LOS A 0.0 0.1 0.01 0.01 47.6

Approach 188 0.5 0.097 0.1 NA 0.0 0.1 0.01 0.01 49.9

East: Bent Street

4 L2 16 0.0 0.012 5.3 LOS A 0.0 0.3 0.30 0.52 41.2

Approach 16 0.0 0.012 5.3 LOS A 0.0 0.3 0.30 0.52 41.2

North: Watt Street

7 L2 4 0.0 0.123 4.6 LOS A 0.0 0.0 0.00 0.01 48.8

8 T1 232 2.6 0.123 0.0 LOS A 0.0 0.0 0.00 0.01 49.9

Approach 236 2.5 0.123 0.1 NA 0.0 0.0 0.00 0.01 49.9

All Vehicles 440 1.6 0.123 0.3 NA 0.0 0.3 0.02 0.03 49.6

Level of Service (LOS) Method: Delay (RTA NSW).  
Vehicle movement LOS values are based on average delay per movement
Minor Road Approach LOS values are based on average delay for all vehicle movements.
NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a 
good LOS measure due to zero delays associated with major road movements.
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: Bent Street / Watt Street intersection PM Peak Post Dev

New Site
Stop (Two-Way)

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Watt Street

2 T1 186 0.5 0.097 0.0 LOS A 0.0 0.1 0.01 0.01 49.9

3 R2 2 0.0 0.097 5.5 LOS A 0.0 0.1 0.01 0.01 47.6

Approach 188 0.5 0.097 0.1 NA 0.0 0.1 0.01 0.01 49.9

East: Bent Street

4 L2 44 0.0 0.033 5.3 LOS A 0.1 0.9 0.31 0.53 41.2

Approach 44 0.0 0.033 5.3 LOS A 0.1 0.9 0.31 0.53 41.2

North: Watt Street

7 L2 30 0.0 0.137 4.6 LOS A 0.0 0.0 0.00 0.06 48.1

8 T1 232 2.6 0.137 0.0 LOS A 0.0 0.0 0.00 0.06 49.4

Approach 262 2.3 0.137 0.5 NA 0.0 0.0 0.00 0.06 49.3

All Vehicles 494 1.4 0.137 0.8 NA 0.1 0.9 0.03 0.08 49.0

Level of Service (LOS) Method: Delay (RTA NSW).  
Vehicle movement LOS values are based on average delay per movement
Minor Road Approach LOS values are based on average delay for all vehicle movements.
NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a 
good LOS measure due to zero delays associated with major road movements.
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: Bent Street / Watt Street intersection PM Peak Post Dev 10 year growth

New Site
Stop (Two-Way)
Design Life Analysis (Final Year): Results for 10 years

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
OD
Mov

Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh m per veh km/h
South: Watt Street

2 T1 223 0.5 0.117 0.0 LOS A 0.0 0.1 0.01 0.01 49.9

3 R2 2 0.0 0.117 5.8 LOS A 0.0 0.1 0.01 0.01 47.6

Approach 226 0.5 0.117 0.1 NA 0.0 0.1 0.01 0.01 49.9

East: Bent Street

4 L2 53 0.0 0.042 5.5 LOS A 0.2 1.1 0.35 0.55 41.0

Approach 53 0.0 0.042 5.5 LOS A 0.2 1.1 0.35 0.55 41.0

North: Watt Street

7 L2 36 0.0 0.165 4.6 LOS A 0.0 0.0 0.00 0.06 48.1

8 T1 278 2.6 0.165 0.0 LOS A 0.0 0.0 0.00 0.06 49.4

Approach 314 2.3 0.165 0.5 NA 0.0 0.0 0.00 0.06 49.3

All Vehicles 593 1.4 0.165 0.8 NA 0.2 1.1 0.04 0.08 49.0

Level of Service (LOS) Method: Delay (RTA NSW).  
Vehicle movement LOS values are based on average delay per movement
Minor Road Approach LOS values are based on average delay for all vehicle movements.
NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average delay is not a 
good LOS measure due to zero delays associated with major road movements.
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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