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1. INTRODUCTION

This report has been prepared to accompany an Environmental Impact Statement to
the Department of Planning and Environment for a proposed Warehouse and
Distribution Facility on the site of the former Fairfax facility in the Chullora Industrial
Area (Figure 1).

The Chullora Industrial Area is a modern mixed industrial precinct which has evolved
out of the former expansive Chullora Railway Workshops landholding. There is a
wide range of industrial, manufacturing, warehouse, waste recycling and other uses
in the area and the subject site was occupied by the Fairfax printing and distribution

facility for some 20 years until vacated in 2013.

The area has excellent access connections to the arterial road system which links to
the cross regional and motorway systems. This presents an ideal circumstance for
the multifarious vehicle movements associated with distribution centre use. The

proposed development scheme comprises:

Warehouse 39,225 m? (including breezeway)
Offices 3,580 m?
Ground Floor Lobby/Cafe 360 m?

Extensive areas of hardstand paving will be provided for car parking, loading docks

and truck / trailer parking.
In response to a request to the Department of Planning and Environment the

Secretarys Environmental Assessment Requirements (SEARS) were issued and

included the following:
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Transport, Access and Parking

%  Accurate predictions of the traffic generated by the development during

construction and operation;

* A detailed assessment of the potential impacts of the development on the
capacity, efficiency and safety of the road network during construction and
operation, including the truck routes, cumulative traffic generated by the

existing and proposed development and surrounding developments;
*  Details of any required upgrades to road infrastructure; and

*  Details of site accesses, internal roads and vehicular parking required as a

result of the development

Roads and Maritime Services Requirements

*  Details of the projected peak traffic movements generated by the proposed

development and comparison with that of the former use on the site

*  SIDRA 6 analysis of the potential traffic impact on nearby intersections
being:
- Hume Highway / Worth Street
- Hume Highway / Muir Street
- Hume Highway / Waterloo Road
- Worth Street / Muir Road

* Details of envisaged service vehicle movements including vehicle type and

arrival / departure times

* Details of the proposed vehicle access and parking provision including

compliance with the requirements of Australian Standards and Councils DCP
The purpose of this report is to provide an assessment of the potential traffic and

parking implications of the proposed development scheme and respond to the
SEARS and RMS requirements.
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2. PROPOSED DEVELOPMENT

2.1 SITE, CONTEXT AND FORMER USE

The site (Figure 2) is part Lot 12 in DP834734 and occupies an irregular shaped
area of 83,914m? with extensive frontages to the Hume Highway, Worth Street and

Beaufort Place within the expansive Chullora Industrial Area.

The nearby uses comprise:

*  Australia Post, which occupies the adjoining site to the west and the site on the

opposite side of Worth Street
*  the Transfield Services complex to the north
*  the News Limited and Paperlinx uses to the south
*  the automotive business which adjoins to the east

*  the Rail East marshalling yard to the west

The existing development on the site comprises:
- 31,700m? NLA warehouse / production floor space
- 6,000m? NLA office floor space

There are some 250 parking spaces in two separate areas with vehicle access on
Worth Street. The site has been vacant for 2 years and there is no available data or

records in relation to staffing or traffic generation.

Details of the existing development on the site are provided on the plan provided in

Appendix A.
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2.2 PROPOSED DEVELOPMENT

The proposed development scheme comprises:

39,225 m? Warehouse
3,580 m? Offices
360 m? Ground Floor Lobby/Cafe

There will be extensive loading docks along both sides of the warehouse building
supplemented by a breezeway provision. A total of 352 car parking spaces will be
provided along with truck and trailer parking while vehicle access will comprise:

%  Separate ingress and egress driveways on the Worth Street frontage for trucks

%  Separate ingress and egress driveways on the Worth Street frontage for cars
Details of the proposed development scheme are provided on the plans prepared by

Commercial & Industrial Property which accompany the Development Application

and are reproduced in part in Appendix B.
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3. ROAD NETWORK AND TRAFFIC CONDITIONS

3.1 RoAD NETWORK

The existing road network is shown on Figure 3 and comprises:

*  Rookwood Road-Stacey Street — a State Road and part of an arterial providing

a north-south connection linking with numerous other arterial routes

* Hume Highway — a State Road and arterial route between the City and

Liverpool
*  Roberts Road — a State Road and major arterial route
*  Brunker Road — a State Road and major collector route
*  Waterloo Road — a Regional Road and collector route

*  Muir Road and Worth Street — collector road routes serving the Chullora

Industrial Area

Worth Street is relatively straight and level, with a traffic lane and a parking lane in

each direction, although there is a gentle curved section along the site frontage.

3.2 TRAFFIC CONTROLS

The existing traffic controls shown in Figure 4 comprise:

* traffic signals at the Hume Highway/Worth Street and Hume Highway/Muir
Road intersections

% the roundabout at the Worth Street and Beaufort Place intersection

Page 5
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% traffic signals at the Muir Road/Worth Street intersection

*  the other traffic signals along the Hume Highway route including the Waterloo

Road and Rawson Road intersections

* the approved B Double routes along Muir Road, Hume Highway, Rookwood
Road and Worth Street

Details of the principal access intersections for the site are provided in Appendix B

indicating the multiple through lanes, the turning lanes and the traffic signal control.

3.3 TRAFFIC CONDITIONS

Our indication of the traffic conditions on the road system serving the site (ie network
peaks) is provided by data published by RMS and traffic surveys undertaken as part
of this study. The RMS data is published in terms of Annual Average Daily Traffic in

the following:
AADT
Hume Highway north of Worth Street 59,296
Rookwood Road north of Muir Road 52,967

Details of the traffic movement volumes during the network morning and afternoon

peak periods at the relevant access intersections are provided in Figure 5.

The operational performance of the access intersections under the existing peak
traffic volumes has been assessed using SIDRA 6 and because of the substantial
separation distances and intervening intersections, the modelling has been
undertaken with Highway/Worth and Highway/Wattle as a system and Muir/Worth
separate while Highway/Muir would be a system with Brunker, Boronia and Stacey.
The results of that assessment indicate satisfactory circumstances are provided in
Appendix C and summarised in the following while the criteria for interpreting SIDRA

results is reproduced overleaf.
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RMS specified the undertaking of SIDRA 6 modelling to reflect the coordination of
traffic signals, however the Muir Road and Worth Street intersections on the highway
are some 1.2km apart with a number of intersections in between. Accordingly the
modelling has been undertaken in relation to the coordination of the Worth Street
and Waterloo Street intersections on the highway and the Worth Street and Hume
Highway intersections on Muir Road.

AM PM
LOS DS AVD LOS DS AVD

Hume/Muir B 0.835 3.6 B 0.582  21.6
Muir/Worth B 0.538 5.9 B 0.599 6.0
Hume/Worth B 0.799  19.0 A 0592 12.6
Hume/Waterloo A 0.598 95 A 0.762  12.6

3.4 TRANSPORT SERVICES

Bus services run along the road system just to the east of the Hume Highway
providing connections to railway stations and the Metropolitan transport system (see

details overleaf).

Page 7



Criteria for Interpreting Results of SIDRA Analysis

1. Level of Service (LOS)

LOS Traffic Signals and Roundabouts Give Way and Stop Signs

‘A Good Good

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

‘C Satisfactory Satisfactory but accident study required

‘D’ Operating near capacity Near capacity and Accident Study

required

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

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

mode

2. Average Vehicle Delay (AVD)

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

Level of | Average Delay per Traffic Signals, Give Way and
Service | Vehicle (secs/veh) Roundabouts Stop Signs
A Less than 14 Good operation Good operation
B 15to0 28 Good with acceptable delays and | Acceptable delays and
spare capacity spare capacity
C 2910 42 Satisfactory Satisfactory but accident
study required
D 43 to 56 Operating near capacity Near capacity and accident
study required
E 57t0 70 At capacity; at signals incidents will | At capacity and requires

cause excessive delays. Roundabouts

require other control mode

other control mode

3. Degree of Saturation (DS)

The DS is another measure of the operational performance of individual intersections.

For intersections controlled by traffic signals® both queue length and delay increase rapidly as DS
approaches 1, and it is usual to attempt to keep DS to less than 0.9. Values of DS in the order of 0.7

generally represent satisfactory intersection operation.

anticipated.

When DS exceeds 0.9 queues can be

For intersections controlled by a roundabout or GIVE WAY or STOP signs, satisfactory intersection
operation is indicated by a DS of 0.8 or less.

1

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

4.1 OPERATIONAL

The former Fairfax production/office use on the site had a Net Lettable Area of
37,630m? including some 6,000m? of office floorspace. There were some 250
parking spaces and there were a significant number of staffing employed on the site

involved in administration, editorial/reporting and production.

An assessment of the possible traffic generation of the former use can be made by
application of RMS criteria for “office” and “factory” (production). The guidelines say
where the office floorspace is some 20% or more of the total floorspace it should be
assessed separately (i.e. from production floorspace) and the RMS criteria for office

use is:

AM PM
1.6 vtph / 100m? 1.2 vtph / 100m?

The guidelines also state that the type of industry affects the employee density and
commercial vehicle trip generation. Table 3.5 of the RMS Guidelines provides a

rating of the various industry types including the following:

Employee CV Generation
Density Rate
Paper, Paper Products, Printing High Medium

The Guidelines also note that there is a high percentage of commuter traffic in the
peak hour for a single business (as compared to say factory units). The RMS traffic
generation rate for “production” use is 1.0 vtph / 100m? however the peak in the
case of the former Fairfax use may not have coincided with the on-street commuter

peak.
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Application of these traffic generation factors would indicate:

AM PM
6,000m? office 96 vtph 72 vtph
37,630m? Production 376 vtph 376 vtph

Total: 472 vtph 448 vtph

The RMS Guidelines indicate for a single business production use a factor of 67% is
applicable to the commuter peak period indicating the following traffic generation

outcome for the former Fairfax use:

AM PM
316 vtph 300 vtph

A guide to the potential traffic generation of the proposed warehouse development is
provided in the RMS Technical Direction TDT 2013-4b (see extract Appendix E).
However there are numerous errors in this document (which have been brought to
the attention of RMS) and the data for Industrial Estates needs to be assessed
carefully.

There were 4 Metropolitan Area sites surveyed and assessed for the RMS study,

namely:

Site 1
Erskine Park Industrial Area Total GFA 693,605m?
Site 2
Helensburgh Total GFA 1,605m?
Site 3
Wonderland Business Park Total GFA 406,600m?
Site 4
Riverwood Business Park Total GFA 29,983m?

Page 9



TRANSPORT AND TRAFFIC PLANNING ASSOCIATES

Thus the Erskine Park and Wonderland sites have a total GFA of 1,100,000 m? and
contain a mixture of large warehouse/distribution, factory, factory/warehouse and
office uses. By comparison, Site 2 has 9 offices, 3 manufacturers and 1 commercial

unit and Site 4 has 15 warehouses (small factory units) and 1 office use.

Clearly Sites 1 and 3 present the most pertinent data base for comparison for large
contemporary warehouse/distribution use. In fact if the aggregated results of the 4
sites (as contained in TDT 2013-4b of 0.52 vtph/100m? AM and 0.56 vtph/100m? PM)
are applied to the Erskine Park floorspace it would indicate peak generations of
3,606 vtph and 3,884 vtph for the AM and PM peaks respectively, whereas the
actual surveyed peak generations were only 1,148 vtph AM and 1,294 vtph PM for
site peaks and 976 vtph AM and 1,073 vtph PM for the “network peaks”.

The relevant surveyed results for Sites 1 and 3 from TDT 2013-4b are as follows:

Site 1 Site 3 Average

Site Peak AM 0.15 0.20 0.18
Site Peak PM 0.16 0.19 0.18
Network Peak AM 0.13 0.17 0.15
Network Peak PM 0.14 0.17 0.16

These are very consistent results and the reasons for the difference between these

generation rates and the other sites and earlier former RTA data are:
% very large contemporary warehouses with low staffing levels

* 12 hour shifts where worker arrival/departure does not occur during the

network commuter peak periods

In order to provide some robustness a sensitivity factor of +66% is applied for the

adopted peak generation rates for the “network” peaks of:

AM - 0.25 vtph/100m? GFA
PM - 0.25 vtph/100m? GFA

Page 10
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Application of the adopted peak traffic generation rates to the proposed development
of 42,725m? (includes office floorspace which is less than 9% of the total) indicates

the following projected traffic generation outcome:

AM PM
IN ouT IN ouT
80 27 27 80
Total: 107 vtph 107 vtph

Assessment of the potential distribution of the vehicle movements generated by the
proposed development indicates that they could be expected to be relatively evenly

spread over the three access intersections, namely:

- Hume Highway/Worth Street
- Hume Highway/Muir Road
- Rookwood Road/Muir Road

The resultant traffic flows are shown on Figure 6 and SIDRA 6 assessment has been
undertaken in relation to this outcome. The results of the SIDRA modelling are

provided in Appendix D and summarised in the following:

AM PM
LOS DS AVD LOS DS AVD

Hume/Muir B 0.836  25.3 B 0.584 217
Muir/Worth B 0.538 5.9 B 0.617  27.0
Hume/Worth B 0.838 21.2 A 0.592 13.6
Hume/Waterloo A 0.600 9.8 A 0.766  12.8

The results of the modelling indicate that the existing satisfactory operational

performance of these intersections will be maintained.
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4.2 CONSTRUCTION
EARTHWORKS

This activity will occur over a 9 month (36 weeks) period with an average of some 80
truck&dog visitations (160vt) per day.

The earthworks activity will involve:

1*DC6 dozer;

1*pad foot roller;
1*825 compactor;
1*smooth drum roller;
1*30T excavator; and
2*water carts.

The vehicle access arrangements will remain as per the foregoing.

CONSTRUCTION

This activity will occur over an 11 month (44 weeks) period with the following truck

activity:
Steel erection 15 semitrailer visits per day for 12 weeks
Concrete slab 25 concrete truck visits per day for 12 weeks
Fitout 10 truck visits per day and 100 worker cars

There will be some overlap with these processes, however it is quite apparent that in
general the vehicle movements associated with the construction processes will be

less than that of either the former or proposed uses on the site.

The movement of construction vehicles will be facilitated by the traffic signal
controlled access intersections and the arrangements for site access will be
incorporated in a comprehensive Construction Traffic Management Plan prepared

and submitted as part of the Construction Certificate documentation.
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5. PARKING

An indication of the parking provision for the proposed development scheme is
provided by Bankstown Councils DCP 2014 (March 2015) which specifies the
following criteria in relation to the proposed use:

Freight Transport Terminal

Sufficient parking for employees and visitors to satisfy the projected peak parking
demand plus 1 truck space for each vehicle present at the projected peak demand

time (both fleet and contract operated vehicles)

Warehouse or distribution centres plus office premises

1 space per 300m? GFA plus 1 space per 40m* GFA

Application of Bankstown Council’s criteria to the proposed total GFA of 43,290m?
would indicate a requirement of 220 parking spaces. Whilst the proposal is for a
distribution centre use there is a significant proposed office element of 3,580m? (i.e.
90 spaces @ 1 space per 40m? as per the DCP). There will be a mixture of shifts
(e.g. 12 hour and 8 hour) however there will be a significant overlap which

represents the peak daytime parking accumulation.

There are many large new warehouse/distribution centre developments in Blacktown
LGA and that Council’'s DCP specifies a (relatively unique) minimum parking criteria

as follows:
1 space per 100m? for 7,500m? plus
1 space per 200m? additional floorspace plus

1 space per 40m? for office

Application of Blacktown Council’s criteria to the proposed development would

indicate a provision of some 350 spaces.
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It is proposed to provide a total of 352 parking spaces for workers and visitors
reflecting Blacktown Council's DCP criteria which is based on significant practical
experience and research. This proposed provision will ensure that there is the no on-
street overflow (a frequent outcome in Industrial areas) and will include 5 designated

and suitable (AS2890.6) accessible spaces.
There will also be extensive parking provision for “fleet” trucks and trailers while the

expansive loading dock provisions will readily accommodate the peak demands for

receipt and dispatch vehicles.
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6. ACCESS, INTERNAL CIRCULATION AND SERVICING

ACCESS

The proposed vehicle access provisions comprise:

% separate 4m wide secondary ingress and egress driveways on the Worth

Street frontage for car park access

* separate 8.5m wide ingress and egress driveways on the Worth Street

frontage for truck access

The accesses on the Worth Street frontage will be located where good sight
distances are available (satisfying the Austroads sight distance criteria) and there will
be appropriate separation. The truck accesses will accommodate all vehicles

requiring to access the site as indicated on the turning path diagrams in Appendix F.

INTERNAL CIRCULATION

The design of the carpark and access will comply with the requirements of AS2890.1
and 6 while the loading docks, access and manoeuvring for trucks will be designed
to comply with AS2890.2. The results of turning path assessments for trucks are
indicated on the development plans and the diagrams provided in Appendix F.

SERVICING

Refuse will be removed by a contractor and this vehicle as well as other service

vehicles will be able to utilise the large hardstand area provided.
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7. CONCLUSION

This assessment of the potential traffic and parking implications of the proposed new

warehouse and distribution facility in Worth Street at Chullora has concluded that:

*  there will not be any unsatisfactory traffic implications
%  the proposed parking provision will be suitable and adequate

* the proposed vehicle access arrangements will be appropriate and will

accommodate all vehicles requiring to access the site

*  the proposed internal circulation arrangements will be suitable and appropriate

for the manoeuvring and standing of trucks and cars
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MOVEMENT SUMMARY

ﬂ Site: MUIR WORTH AM Future 00 Network: WORTH & HUI\:E AM
uture

Signals - Fixed Time Cycle Time = 80 seconds (Practical Cycle Time)

Movement Performance - Vehicles

Mov oD Demand Flows  Arrival Flows Deg. Average Levelof 95% Back of Queue Prop.  Effective Average
ID Mov Total HV  Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % v/c sec veh m per veh km/h
SouthEast: MUIR
4 L2 1 0.0 11 0.0 0.396 338 LOSC 5.8 41.0 0.89 0.73 38.7
5 T1 332 20 332 2.0 0.396 287 LOSC 5.8 415 0.89 0.73 394
6 R2 81 10.0 81 10.0 0.257 262 LOSB 2.3 17.2 0.86 0.74 39.8
Approach 424 3.5 424 3.5 0.396 283 LOSB 5.8 415 0.89 0.73 394
NorthEast: WORTH
7 L2 31 10.0 31 10.0 0.031 8.7 LOSA 0.3 2.3 0.36 0.62 471
8 T1 8 10.0 8 10.0 0.017 234 LOSB 0.2 1.7 0.76 0.52 43.4
9 R2 316 10.0 316 10.0 0.538 217 LOSB 8.4 64.1 0.82 0.79 43.3
Approach 355 10.0 355 10.0 0.538 206 LOSB 8.4 64.1 0.77 0.77 43.5
NorthWest: MUIR
10 L2 240 10.0 240 10.0 0.491 156 LOSB 5.4 40.8 0.78 0.76 47.9
11 T1 284 20 284 2.0 0.491 248 LOSB 74 52.7 0.88 0.76 32.8
12 R2 25 0.0 25 0.0 0.072 248 LOSB 0.7 4.6 0.81 0.69 41.8
Approach 549 54 549 54 0.491 20.8 LOSB 7.4 52.7 0.83 0.76 40.9
SouthWest: ACCESS RD
1 L2 1 0.0 11 0.0 0.027 259 LOSB 0.4 2.8 0.72 0.63 42.0
2 T1 4 0.0 4 0.0 0.027 204 LOSB 0.4 2.8 0.72 0.63 42.8
3 R2 4 0.0 4 0.0 0.006 18.1 LOS B 0.1 0.6 0.64 0.62 38.0
Approach 19 0.0 19 0.0 0.027 23.1 LOS B 0.4 2.8 0.70 0.63 41.7
All Vehicles 1347 59 1347 5.9 0.538 232 LOSB 8.4 64.1 0.83 0.75 411

Level of Service (LOS) Method: Delay (RTA NSW).

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Movement Performance - Pedestrians

Mov _. Average Level of Average Back of Queue Prop. Effective
ID Description Delay Service Pedestrian Distance Queued Stop Rate
sec ped m
P2 SouthEast Full Crossing 50 34.3 LOSD 0.1 0.1 0.93 0.93
P3 NorthEast Full Crossing 50 34.3 LOSD 0.1 0.1 0.93 0.93
P4 NorthWest Full Crossing 50 34.3 LOSD 0.1 0.1 0.93 0.93
P1 SouthWest Full Crossing 50 34.3 LOSD 0.1 0.1 0.93 0.93
All Pedestrians 200 34.3 LOSD 0.93 0.93

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

u Site: HUME MUIR AM Future o9 Network: WORTH & HUI\:E AM
uture

New Site
Signals - Fixed Time Coordinated Cycle Time = 150 seconds (Network Cycle Time)

Movement Performance - Vehicles
Mov oD Demand Flows  Arrival Flows Deg. Average Levelof 95% Back of Queue Prop.  Effective Average

ID Mov Total HV  Total HV Satn Delay Service  Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % v/c sec veh m per veh km/h

NorthEast: HUME HWY

8 T 1627 2.0 1627 2.0 0.388 8.2 LOS A 14.7 104.5 0.41 0.37 52.9
9 R2 386 10.0 386 10.0 0.835 529 LOSD 10.8 81.9 1.00 0.91 22.3
Approach 2013 3.5 2013 3.5 0.835 16.7 LOS B 14.7 104.5 0.52 0.47 46.1
NorthWest: MUIR

10 L2 191 10.0 191 10.0 0.266 23.0 LOS B 7.4 56.4 0.60 0.73 417
12 R2 136 10.0 136 10.0 0.203 60.4 LOSE 4.2 31.8 0.88 0.75 28.3
Approach 327 10.0 327 10.0 0.266 386 LOSC 7.4 56.4 0.71 0.74 34.8
SouthWest: HUME HWY

1 L2 238 10.0 238 10.0 0.168 7.9 LOSA 29 22.3 0.23 0.61 48.0
2 T 2350 2.0 2350 2.0 0.836 325 LOSC 50.7 360.8 0.90 0.83 39.2
Approach 2588 2.7 2588 2.7 0.836 302 LOSC 50.7 360.8 0.84 0.81 39.6
All Vehicles 4928 3.5 4928 3.5 0.836 25.3 LOS B 50.7 360.8 0.70 0.67 41.5

Level of Service (LOS) Method: Delay (RTA NSW).

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Movement Performance - Pedestrians

Mov o Average Level of Average Back of Queue Prop. Effective
ID Description Delay Service Pedestrian Distance Queued Stop Rate

sec ped m per ped
P3 NorthEast Full Crossing 50 69.3 LOSF 0.2 0.2 0.96 0.96
P4 NorthWest Full Crossing 50 23.6 LOSC 0.1 0.1 0.56 0.56
All Pedestrians 100 46.4 LOS E 0.76 0.76

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

u Site: MUIR WORTH PM Future o9 Network: WORTH & HUI\éIE PM
uture

Signals - Fixed Time Cycle Time = 90 seconds (Practical Cycle Time)

Movement Performance - Vehicles

Mov oD Demand Flows  Arrival Flows Deg. Average Levelof 95% Back of Queue Prop.  Effective Average
ID Mov Total HV  Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % v/c sec veh m per veh km/h
SouthEast: MUIR
4 L2 3 0.0 3 0.0 0.430 395 LOSsC 6.5 45.9 0.91 0.75 36.4
5 T1 328 20 328 2.0 0.430 343 LOSC 6.5 46.3 0.92 0.75 37.0
6 R2 51 10.0 51 10.0 0.201 31.2 LOSC 1.7 12.7 0.89 0.73 37.5
Approach 382 3.1 382 3.1 0.430 339 LOSC 6.5 46.3 0.92 0.75 37.0
NorthEast: WORTH
7 L2 26 10.0 26 10.0 0.025 9.1 LOSA 0.3 2.2 0.35 0.61 46.6
8 T1 4 10.0 4 10.0 0.007 234 LOSB 0.1 0.9 0.72 0.47 43.4
9 R2 439 10.0 439 10.0 0.617 20.8 LOSB 12.4 94.4 0.80 0.81 43.8
Approach 469 10.0 469 10.0 0.617 20.2 LOSB 124 94.4 0.78 0.79 43.9
NorthWest: MUIR
10 L2 218 10.0 218 10.0 0.604 236 LOSB 7.5 55.7 0.89 0.82 43.6
11 T1 324 20 324 2.0 0.604 31.0 LOsC 9.5 67.8 0.94 0.81 29.6
12 R2 12 0.0 12 0.0 0.040 295 LOsC 0.4 2.6 0.84 0.67 39.7
Approach 554 51 554 5.1 0.604 28.1 LOS B 9.5 67.8 0.92 0.81 36.3
SouthWest: ACCESS RD
1 L2 15 0.0 15 0.0 0.037 30.2 LOSC 0.6 4.2 0.74 0.65 39.9
2 T1 4 0.0 4 0.0 0.037 246 LOSB 0.6 4.2 0.74 0.65 40.7
3 R2 7 0.0 7 0.0 0.010 17.1 LOS B 0.1 1.0 0.62 0.63 38.7
Approach 26 0.0 26 0.0 0.037 258 LOSB 0.6 4.2 0.71 0.65 39.9
All Vehicles 1431 6.1 1431 6.1 0.617 27.0 LOSB 12.4 94.4 0.87 0.78 39.1

Level of Service (LOS) Method: Delay (RTA NSW).

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Movement Performance - Pedestrians

Mov _. Average Level of Average Back of Queue Prop. Effective
ID Description Delay Service  Pedestrian Distance Queued Stop Rate
sec ped m
P2 SouthEast Full Crossing 50 33.9 LOSD 0.1 0.1 0.87 0.87
P3 NorthEast Full Crossing 50 39.3 LOSD 0.1 0.1 0.94 0.94
P4 NorthWest Full Crossing 50 39.3 LOSD 0.1 0.1 0.94 0.94
P1 SouthWest Full Crossing 50 39.3 LOSD 0.1 0.1 0.94 0.94
All Pedestrians 200 37.9 LOSD 0.92 0.92

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

u Site: HUME MUIR PM Future o9 Network: WORTH & HUI\'i_IE PM
uture

New Site
Signals - Fixed Time Coordinated Cycle Time = 150 seconds (Network Cycle Time)

Movement Performance - Vehicles
Mov oD Demand Flows  Arrival Flows Deg. Average Levelof 95% Back of Queue Prop.  Effective Average

ID Mov Total HV  Total HV Satn Delay Service  Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % v/c sec veh m per veh km/h

NorthEast: HUME HWY

8 T 2208 2.0 2208 2.0 0.558 9.6 LOSA 25.6 182.3 0.48 0.45 51.9
9 R2 312 10.0 312 10.0 0.562 423 LOSC 7.4 55.9 0.97 0.80 255
Approach 2520 3.0 2520 3.0 0.562 13.6 LOSA 25.6 182.3 0.54 0.49 48.5
NorthWest: MUIR

10 L2 191 10.0 191 10.0 0.234 12.2 LOS A 46 35.0 0.39 0.67 48.2
12 R2 298 10.0 298 10.0 0.445 63.6 LOSE 9.7 73.6 0.93 0.80 27.6
Approach 489 10.0 489 10.0 0.445 435 LOSD 9.7 73.6 0.72 0.75 33.1
SouthWest: HUME HWY

1 L2 144 10.0 144 10.0 0.101 71 LOSA 14 10.4 0.19 0.60 49.0
2 T 1613 2.0 1613 2.0 0.584 290 LOSC 28.2 200.9 0.77 0.69 40.7
Approach 1757 2.7 1757 2.7 0.584 27.2 LOS B 28.2 200.9 0.72 0.68 41.0
All Vehicles 4766 3.6 4766 3.6 0.584 21.7 LOS B 28.2 200.9 0.63 0.59 43.5

Level of Service (LOS) Method: Delay (RTA NSW).

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Movement Performance - Pedestrians

Mov o Average Level of Average Back of Queue Prop. Effective
ID Description Delay Service Pedestrian Distance Queued Stop Rate

sec ped m per ped
P3 NorthEast Full Crossing 50 69.3 LOSF 0.2 0.2 0.96 0.96
P4 NorthWest Full Crossing 50 25.9 LOSC 0.1 0.1 0.59 0.59
All Pedestrians 100 47.6 LOS E 0.77 0.77

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

u Site: HUME WATERLOO AM Future @0 Network: WATERLOO &
WORTH AM Future

Signals - Fixed Time Coordinated Cycle Time = 150 seconds (Network Cycle Time)

Movement Performance - Vehicles
Mov oD Demand Flows  Arrival Flows Deg. Average Levelof 95% Back of Queue Prop.  Effective Average

ID Mov Total HV  Total HV Satn Delay Service  Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % v/c sec veh m per veh km/h

SouthEast: WATERLOO

4 L2 74 10.0 74 10.0 0.295 59.9 LOSE 6.5 49.1 0.89 0.78 20.5
6 R2 119 10.0 119 10.0 0.295 63.1 LOSE 6.5 491 0.91 0.77 29.2
Approach 193 10.0 193 10.0 0.295 61.9 LOSE 6.5 49.1 0.90 0.78 26.5
NorthEast: HUME HWY

7 L2 142 10.0 142 10.0 0.567 22.0 LOS B 275 198.3 0.61 0.61 48.4
8 T1 1918 2.0 1918 2.0 0.567 15.2 LOS B 28.0 199.6 0.60 0.56 441
Approach 2060 2.6 2060 2.6 0.567 15.7 LOS B 28.0 199.6 0.60 0.57 44.6
SouthWest: HUME HWY

2 T1 2588 2.0 2588 2.0 0.600 0.8 LOSA 3.0 21.3 0.05 0.05 68.3
3 R2 52 10.0 52 10.0 0.298 33.1 LOS C 2.7 20.6 0.72 0.78 32.7
Approach 2640 2.2 2640 2.2 0.600 1.5 LOSA 3.0 21.3 0.07 0.06 66.9
All Vehicles 4893 2.6 4893 2.6 0.600 9.8 LOSA 28.0 199.6 0.32 0.30 52.8

Level of Service (LOS) Method: Delay (RTA NSW).

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Movement Performance - Pedestrians

Mov o Average Level of Average Back of Queue Prop. Effective
ID Description Delay Service Pedestrian Distance Queued Stop Rate

sec ped m per ped
P2 SouthEast Full Crossing 50 12.4 LOS B 0.1 0.1 0.41 0.41
P1 SouthWest Full Crossing 50 69.3 LOSF 0.2 0.2 0.96 0.96
All Pedestrians 100 40.8 LOS E 0.68 0.68

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

u Site: HUME WORTH AM Future @0 Network: WATERLOO &
WORTH AM Future

Signals - Fixed Time Coordinated Cycle Time = 150 seconds (Network Cycle Time)

Movement Performance - Vehicles

Mov oD Demand Flows  Arrival Flows Deg. Average Levelof 95% Back of Queue Prop.  Effective Average
ID Mov Total HV  Total HV Satn Delay Service  Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % v/c sec veh m per veh km/h
NorthEast: HUME
8 T1 1689 2.0 1689 2.0 0.392 71 LOSA 14.3 102.1 0.39 0.35 58.0
9 R2 303 10.0 303 10.0 0.750 70.3 LOSE 20.3 154.6 0.99 1.05 21.8
Approach 1992 3.2 1992 3.2 0.750 16.7 LOSB 20.3 154.6 0.48 0.46 46.3
NorthWest: WORTH
10 L2 236 10.0 236 10.0 0.339 196 LOSB 8.3 63.1 0.56 0.73 37.0
12 R2 17 10.0 17 10.0 0.028 60.6 LOSE 0.5 3.9 0.86 0.67 30.0
Approach 253 10.0 253 10.0 0.339 223 LOSB 8.3 63.1 0.58 0.73 36.0
SouthWest: HUME
1 L2 67 10.0 67 10.0 0.039 6.8 LOSA 0.0 0.0 0.00 0.57 58.3
2 T1 2404 2.0 2404 2.0 0.838 252 LOSB 44.0 3134 0.79 0.73 36.0
Approach 2471 2.2 2471 2.2 0.838 247 LOSB 44.0 313.4 0.77 0.73 36.7
All Vehicles 4716 3.1 4716 3.1 0.838 212 LOSB 44.0 3134 0.64 0.61 40.7

Level of Service (LOS) Method: Delay (RTA NSW).

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Movement Performance - Pedestrians

Mov o Average Level of Average Back of Queue Prop. Effective
ID Description Delay Service Pedestrian Distance Queued Stop Rate

sec ped m per ped
P3 NorthEast Full Crossing 50 69.3 LOSF 0.2 0.2 0.96 0.96
P4 NorthWest Full Crossing 50 24.7 LOSC 0.1 0.1 0.57 0.57
All Pedestrians 100 47.0 LOS E 0.77 0.77

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

u Site: HUME WATERLOO PM Future @0 Network: WATERLOO &
WORTH PM Future

Signals - Fixed Time Coordinated Cycle Time = 150 seconds (Network Cycle Time)

Movement Performance - Vehicles
Mov oD Demand Flows  Arrival Flows Deg. Average Levelof 95% Back of Queue Prop.  Effective Average

ID Mov Total HV  Total HV Satn Delay Service  Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % v/c sec veh m per veh km/h

SouthEast: WATERLOO

4 L2 110 10.0 110 10.0 0.532 64.0 LOSE 11.8 89.9 0.95 0.82 19.6
6 R2 229 10.0 229 10.0 0.532 66.2 LOSE 11.8 89.9 0.96 0.81 28.5
Approach 339 10.0 339 10.0 0.532 65.5 LOSE 11.8 89.9 0.95 0.81 26.2
NorthEast: HUME HWY

7 L2 266 10.0 266 10.0 0.766 171 LOS B 30.8 223.4 0.50 0.56 514
8 T1 2637 2.0 2637 2.0 0.766 7.8 LOSA 30.8 223.4 0.41 0.41 53.3
Approach 2903 2.7 2903 2.7 0.766 8.7 LOS A 30.8 223.4 0.42 0.42 53.0
SouthWest: HUME HWY

2 T1 1936 2.0 1936 2.0 0.449 7.6 LOSA 17.5 124.6 0.41 0.38 57.3
3 R2 80 10.0 80 10.0 0.642 63.9 LOSE 6.5 49.8 1.00 0.95 23.0
Approach 2016 2.3 2016 2.3 0.642 9.8 LOSA 17.5 124.6 0.44 0.40 54.1
All Vehicles 5258 3.0 5258 3.0 0.766 12.8 LOS A 30.8 223.4 0.46 0.44 48.9

Level of Service (LOS) Method: Delay (RTA NSW).

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Movement Performance - Pedestrians

Mov o Average Level of Average Back of Queue Prop. Effective
ID Description Delay Service Pedestrian Distance Queued Stop Rate

sec ped m per ped
P2 SouthEast Full Crossing 50 11.6 LOS B 0.1 0.1 0.39 0.39
P1 SouthWest Full Crossing 50 69.3 LOSF 0.2 0.2 0.96 0.96
All Pedestrians 100 40.4 LOS E 0.68 0.68

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

u Site: HUME WORTH PM Future @0 Network: WATERLOO &
WORTH PM Future

Signals - Fixed Time Coordinated Cycle Time = 150 seconds (Network Cycle Time)

Movement Performance - Vehicles

Mov oD Demand Flows  Arrival Flows Deg. Average Levelof 95% Back of Queue Prop.  Effective Average
ID Mov Total HV  Total HV Satn Delay Service  Vehicles Distance Queued Stop Rate Speed
veh/h % veh/h % v/c sec veh m per veh km/h
NorthEast: HUME
8 T1 2553 2.0 2553 2.0 0.592 0.8 LOSA 2.9 20.6 0.05 0.05 68.4
9 R2 198 10.0 198 10.0 0.453 494 LOSD 12.2 93.1 0.90 0.95 26.9
Approach 2751 26 2751 2.6 0.592 4.3 LOSA 12.2 93.1 0.11 0.11 61.5
NorthWest: WORTH
10 L2 308 10.0 308 10.0 0.412 138 LOSA 8.9 67.8 0.47 0.71 41.8
12 R2 45 10.0 45 10.0 0.075 614 LOSE 1.4 10.5 0.87 0.71 29.8
Approach 353 10.0 353 10.0 0.412 19.8 LOSB 8.9 67.8 0.53 0.71 38.3
SouthWest: HUME
1 L2 22 10.0 22 10.0 0.013 6.8 LOSA 0.0 0.0 0.00 0.57 58.3
2 T1 1708 2.0 1708 2.0 0.588 274 LOSB 28.9 205.9 0.76 0.68 34.6
Approach 1730 21 1730 21 0.588 271 LOS B 28.9 205.9 0.75 0.68 34.9
All Vehicles 4834 2.9 4834 2.9 0.592 13.6 LOS A 28.9 205.9 0.37 0.36 48.2

Level of Service (LOS) Method: Delay (RTA NSW).

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Movement Performance - Pedestrians

Mov o Average Level of Average Back of Queue Prop. Effective
ID Description Delay Service Pedestrian Distance Queued Stop Rate

sec ped m per ped
P3 NorthEast Full Crossing 50 69.3 LOSF 0.2 0.2 0.96 0.96
P4 NorthWest Full Crossing 50 24.7 LOSC 0.1 0.1 0.57 0.57
All Pedestrians 100 47.0 LOS E 0.77 0.77

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.
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3.1

3.2

SURVEY ANALYSIS

Survey Output Requirements

The data was analysed with the key parameters needing to be established being

Weekday daily trip generation

Weekday survey site peak hourly generation AM & PM
Weekday hourly generation in adjacent network AM & PM peak

Average Trip Rates for Business Parks and Industrial Estates

The trip generation calculation that was to be performed would depend upon the variable that was
interrogated, in this case the total floor area by type of land use.

The summary of the survey data for each of the surveyed areas is shown in Table 3.1. Average trip
generation rates for sites in the Sydney area are summarised in Table 3.2 together with those for non-
Sydney area. The detailed results are contained in a separate “Data Report”.

Table 3.1 Traffic survey results summary.
Byaney sieas NenGynuy amad
B 1 Efskone  Sdn 7 LR Bl d Site 5 Tuggerah Site 6 Central Slte 7 Anambah Site 8 Freevay Site @ e 10 Port Bt 11 Jodneon
Park Industrial + h Park, Park, Park, p =1 0 T
Fita [0 HEstals, Eniking Bssirais Pai,  Busitess Pk Busisers Park [Tiggenh Pak, Ablon Rulhodond Bareskeld Buminess Park.  lschintrinl Extales, Pprk. Dubin
Fak Helsrsbumgh Eastem Crack  Fhatwosd Faik Rl Tuflots Basch  Taylors Boach
fraes Floor Area b eeate w BEALODG 6 A8 B0 = 138 FaT AZ.FER 0700 [Tl V607 16,801 i 414
{Perauned
Site AM peak hour 1148 28 385 173 1416 29 168 375 244 £
T et 100 i’ of GFA Q.17 LA 023 0.58§ 1.04 0.69 056 0.64 1.52 047
Site PM peak hour 12%4 29 927 157, 1438 519 204 355 285 97
Trips 100 m’ of GFA 0.19 181 023 0.52] 1.07 L21 0.69 0.62 178 049
Vehisle neiwork AM peak hour 976 A4 43 17 1408 20 123 575 176 93
Trips per 100 n of GFA 0.14 1.50 0.18 _0358) 1.03 0.63 041 0.64 L10 047
Vehicke network PM peak hour 1073 v 82 9 1060 477 160 3% 258 54
Tristn et 100 nt' of GFA 0.15 10_54_ 0.20 031 078 111 054 0:44 161 027
Daily total person trips:
i e 1900 000 R0 DTG 108 T 1900) DTG 1We W RS G000 DR IRS (DM 1000 GG 1M DEEw B
oy plies 2 iy 1750 " = 1344 1 1308 1898 115 FEY #i £
H b 19056 it e 1419 12006 i 2061 £33 80 m al
Tiiss ger 100 n? of GFA (24hrs) 203 inis e} A3 E18) uEl 693 202 i £ 1y
i i e j
Site AM peak hour 1HE 2] L] 129) 1256 268 [ 504 193 64 I
I.j-:-E-:rll)()m! of GF'A L] 1.3 X 043} 0.92 0.62 w 0356 120 0352 {Lr
Site PM peak hour 1118 24 1 123] 122 418 I 481 209 ” 11§
L"-1-i per 100w of GFA nw 1.50 w 041 089 0.97 5] 054 130 039 0.50)
Network AM peak hour L] 19 L] 29 1256 246 n 495 1«7 64 108
Tosgs pr 100 ' ol GFA i m o7 [ 092 057 a1t 055 092 032 0.73]
Hetryork PM peak hour a5 - | an 9] 794 382 nr 334 187 42 116
| Eriget por 100 i’ of GEA 4 Lzl !I BIT m 0.58 089 [EH 040 117 021 080
Daily (otal vehick: hips et 0
During Survey Times D60 190e Frro =TT ] T R0 000 i |0 T s | TS WK s 1900 700 1500 500 i YR 0 m | W o |90
e i 1% 7 1y a7 ity 1640 e 1310 H b
Tilanin v 168 P 1 [l 131 1793 M 3l ™ LELL
Trips per 100 nf’ of GFA (24hrs) i ma7 rEi] 273 Tim 16 602 [ [Tk 17 B
Table 3.2 Trips rate summary.
Svidney areas Non-Sydney areas All survey sites Avg Non-
Site ID Site 1 to Site 4 Site 5 to Site. 11 Site 1 to Site 11 Sydney /
Trips per 100 m” of GFA Min | Max | Avg | StDev | Min | Max | Ave | stDev | min | Max [ avg | $tDev | Sydney %
Person-based trips
Site AM peak hour 017 L' 068 0.74] 047 152 082 036 017 174 077 150 122%
Site PM peak hour 0.1% L81 069 0761 049 178 098 D44 019 181 088 .56 143%
Vehicle network AM peak hour 0.14 1.5 0.60 63| 041 LI 073 027 014 150 068 141 122%
Vehicle network PM peak hour 0.15 Q52 032 019 027 lel  0.83 (145] 015 161 065 (.44 259%
Ciily total person trips 203 1049 492 390] 49 1491 881 3.16] 203 1491 7.39 1.79 179%
Vehicle-based trips
Site AM peak hour 115 131 052 054 032 L2 070 029] 15 131 (.63 .38 133%
Site PM peak hour (16 150 0.56 063 039 Lid 078 031 016 150 070 143 13%%
Network AM peak hour 013 1.18 048 049 032 082 063 024 0.13 1.18 057 .34 132%
Network PM peak hour 014 041 025 0.13] 02] .17 0.66 032| 014 117 051 33 263%
Daily total vehicle trips 1.89 1047 460 3991 378 1199 749 2.53] 1.89 1199 644 324 163%
Trip Generation Surveys—Business Parks and Industrial Estates
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