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EXECUTIVE SUMMARY

1. Currently, approximately 30% of production from the Nowra Brickworks Quarry
comprises imported construction and concrete waste material and waste bitumen
and/or imported quarry products. The remaining 70% of production comprises material
extracted from within the quarry site. The average products despatched from the
Project Site is in the order of 125 000t per year with approximately 125 000t per year of
material imported to the Project Site for recycling and blending to produce quarry
products.

2. Materials imported or despatched from the Project Site are transported using large rigid
trucks, truck and dog trailers, semi-trailers and B-Doubles. Few deliveries are made by
light rigid trucks, trailers and utility vehicles. The Proponent advises that all heavy
vehicles departing the Project Site are loaded with material. Approximately 50% of
trucks returning to the Project Site are loaded with materials to be recycled and are
weighed in when entering the Project Site. The remaining trucks returning to the
Project Site are unladen and proceed directly to the loading area. It follows that the
number of trucks entering the Project Site should therefore equal the number of trucks
departing the Project Site. As there will always be more material exported from the
Project Site than imported, the controlling factor that determines the truck generation is
the tonnage per despatched vehicle.

3. The average tonnage per loaded vehicle during the 85" percentile period is 20t per
vehicle.

4. The Proponent has indicated that the proposed truck delivery areas will be similar to
the existing areas, with 80% to/from the north of the Project Site and 20% to/from the
south of the Project Site as follows.

o 25% tol/from the Nowra area.

o 25% tol/from the Bomaderry — Cambewarra — Kangaroo Valley area.
e 30% to/from the area north of Bomaderry (such as Berry).

e 20% to/from the south (such as Huskisson and St Georges Basin).

5. Current 2007 traffic flows on the Princes Highway are estimated to be in the order
30,247 vehicles per day (vpd), while projected 2017 traffic flows on the highway are in
the order of 42,667 vpd.

6. The RTA anticipates that the section of Princes Highway along the frontage of the
Project Site will be upgraded to a four-lane roadway including a wire rope safety barrier
within a median strip separating opposing lanes of traffic. A two-lane roundabout at the
intersection of Princes Highway with Warra Warra Rd, south of the Project Site
entrance serving the quarry is also proposed. The Authority however has no fixed
timetable for these work.

7. The traffic generation potential of the existing quarry under the 85" percentile operating
condition is 139 vehicles per day, 23 vehicles per hour (vph) during the midday quarry
peak period, 10 vph during the morning peak and 4 vph during the evening peak.

John Coady Consulting Pty Ltd
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8. The traffic generation potential of the proposed quarry under the 85" percentile

10.

operating condition is 419 vehicles per day, 78 vehicles per hour (vph) during the
midday quarry peak period, 21 vph during the morning peak and 6 vph during the
evening peak.

The results of the INTANAL analysis of the Project Site entrance reveal that
satisfactory intersection performance is indicated for existing (2007) traffic conditions
on Princes Highway with the 85™ percentile operating condition at the existing quarry,
and the 85™ percentile operating condition with the expanded extractive operations.

Satisfactory intersection performance is also indicated for projected 2017 traffic
conditions on Princes Highway and with the expanded quarry operation, although Level
of Service “C” is indicated for the AM peak period. However, it can reasonably be
anticipated that this section of Princes Highway will be amplified by 2017 in which case
Princes Highway will be a four-lane divided road and quarry access will be restricted to
left-turn/In/out only. The results of the INTANAL analysis of the intersection of Princes
Highway and quarry access driveway under this road configuration and the expanded
extractive operations reveal satisfactory intersection performance.

It can be concluded that the continuation and expansion of extractive operations at the Nowra
Brickworks Quarry will have no unacceptable traffic implications.

John Coady Consulting Pty Ltd
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1 INTRODUCTION

This report has been prepared to support a major projects application for planning approval to
the Department of Planning for the proposed continuation and expansion of extractive
operations at the Nowra Brickwork Quarry located at Lot 464, DP 1058778, South Nowra
(Figure 1).

The Project Site is located at South Nowra, approximately 5km south of Nowra CBD, on the
western side of the Princes Highway, and within the administrative area of Shoalhaven City
Council. The Project Site incorporates two Mining Leases, ML5087 which occupies
approximately 7 hectares, and ML6322 which occupies approximately 14 hectares. The
existing vehicular access for the Project Site is off Princes Highway via a 7.7m wide access
gate located adjacent to the northern site boundary.

Plate 1 Photograph of existing site access

ML5087 was granted around 8 January 1948, while ML6322 was granted around 8 March
1972. Both leases have been subsequently renewed and have expiry dates of 8 January 2019
and 8 March 2020 respectively. South Coast Concrete Crushing and Recycling Pty Ltd (the
“Proponent”) has operated extractive operations within both ML5087 and ML6322 since the
Mineral Leases were acquired from the previous operator in 2002. The subject application is
for the continuation and expansion of extractive operations within ML5087 and ML6322.

The Proponent estimates that the average production level for the quarry is currently in the
order of 125 000t per year, while the maximum production level likely to be achieved as a
consequence of the proposed expansion of extractive operations at the quarry is in the order
of 500 000t per year.

The purpose of this report is to assess the traffic implications of the application for continuation
and expansion of extractive operations at the Nowra Brickworks Quarry site.

John Coady Consulting Pty Ltd
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2 PROJECT OVERVIEW

The proposed continuation and expansion of extractive operations at the Nowra Brickworks
Quarry would include the following.

e Construction of a sealed site access road from the intersection of the site access
road and the Princes Highway for a distance of approximately 150m.

e Construction of a wheel wash facility, dual weighbridge and office and a sealed
visitor's carpark before the amount of quarry products despatched from the
Project Site exceeds 250 000t per year.

e Staged extraction of up to 7000t per year of weathered shale material using an
excavator from a proposed extraction area of approximately 15ha, incorporating
an existing extraction area of approximately 2ha for direct sale to the Proponent’s
customers.

o Staged extraction of up to 350 000t per year of unweathered shale material
(“extracted material”) using drill and blast methods from the above extraction area
for processing and blending to produce quarry products.

e Importation and stockpiling of up to approximately 50 000t per year of selected
construction, concrete and waste bitumen material (“recycling material”) for
recycling by crushing and blending with extracted material to produce quarry
products.

e Importation and stockpiling of up to approximately 125 000t per year of quarry
products from other quarries (“blending materials”) for blending with extracted
and recycling materials to produce saleable products.

e Processing and blending of extracted, recycling and blending material to produce
general and specialised products for construction, road maintenance and other
purposes. Processing operations would be undertaken with a mobile processing
plant which would be located as close as practicable to the active extraction area
and would be relocated regularly within the extraction area.

e Stockpiling of quarry products within the extraction area.

¢ Loading, sale and despatch of an average of approximately 300 000t per year, to
a maximum of approximately 500 000t per year, of quarry products using road
registered heavy vehicles.

e Importation and placement of up to approximately 200 000t per year of VENM. A
proportion of this material would be processed and blended with other materials
to produce saleable products. The remainder would be placed within completed
sections of the extraction area to establish a final landform that mimics the pre-
extraction landform within the Project Site. Placement operations would
generally progress from north to south.

e Progressive rehabilitation of areas no longer required for extraction or placement-
related activities.

¢ Implementation of comprehensive systems to manage noise, vibration, air quality,
hydrology, traffic, ecology, noise and blasting, air quality, Aboriginal heritage,
soils and land capability-related issues.

John Coady Consulting Pty Ltd
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Figure 2 presents the proposed Project Site Layout.

3 OPERATIONAL CHARACTERISTICS OF NOWRA
BRICKWORKS QUARRY

3.1 Existing Operational Characteristics

Currently, approximately 30% of production from the Nowra Brickworks Quarry comprises
imported construction and concrete waste material and waste bitumen and/or imported quarry
products. The remaining 70% of production comprises material extracted from within the
Project Site. The average production level of the existing quarry operation is in the order of
125 000t per year, with approximately 55 000t per year of material imported to the Project Site
for recycling, blending and incorporation into quarry products.

The Proponent has provided the following recorded information on the operational
characteristics of the existing quarry for each month over the 12 month period between July
2006 and June 2007.

Table 1
Truck Movements and Tonnage July 06 to June 07
Loaded Truck Movements (In & Out) Net Tonnage
Month — -
Movements | Movemonts | Movements | MetTowein | NetTomneout | it
July 644 371 1015 4439.62 9735.37 14174.99
August 854 619 1473 6223.18 13646.42 19869.60
September 525 396 921 4079.11 8944.82 13023.93
October 409 610 1019 6382.17 13995.08 20377.25
November 396 499 895 3926.17 8609.46 12535.63
December 458 451 909 4423.99 9701.11 14125.10
January 299 268 567 2681.75 5880.66 8562.41
February 289 259 548 2588.94 5677.13 8266.07
March 324 291 615 2907.96 6376.67 9284.63
April 477 428 905 4279.81 9384.93 13664.74
May 761 682 1443 6827.17 14967.38 21794.55
June 745 668 1413 6682.49 14653.63 21336.12
Totals 6181 5542 11723 55442.36 121572.66 177015.02
Note 1: The 85" percentile month for the year is October (based on monthly tonnage).
Note 2:  The October Total Tonnage (20,377T) represents 11.5% of the Yearly Total Tonnage (121 572T).
Note 3:  During October, 40% of truck movements were rigid trucks, 60% were articulated vehicles.

Table 2.1 indicates that as the tonnage of transported material increases, the number of truck
departures do not increase in direct proportion. This is because when the tonnage of
transported material increases, a higher proportion of articulated vehicles are used, and those
articulated vehicles have a significantly higher carrying capacity than the rigid trucks.

John Coady Consulting Pty Ltd
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Materials imported or despatched from the Project Site are transported using large rigid trucks,
truck and dog trailers, semi-trailers and B-Doubles. Few deliveries are made by light rigid
trucks, trailers and utility vehicles. The Proponent advises that all heavy vehicles departing the
Project Site are loaded with material. Approximately 50% of trucks returning to the Project Site
are loaded with materials to be recycled or blended and are weighed in when entering the
Project Site. The remaining trucks returning to the Project Site are unladen and proceed
directly to the loading area.

For the purposes of this assessment, the overall monthly net tonnage has been used to
determine the 85™ percentile month for the year. Based on the yearly data supplied by the
Proponent, October 2006 has been adopted as the 85" percentile month with, 20 377t
transported to and from the Project Site. It should also be noted that October 2006 was the 85"
percentile month for tonnage despatched from the Project Site.

Based on the supplied data, the following monthly and daily operational characteristics of the
existing quarry have been adopted for the 85" percentile period:

Table 2
Existing Heavy Vehicle Traffic Generation Calculation

Existing Monthly 85th%ile Traffic Generation

Monthly Total Tonnage 20,377 (13995 outbound / 6382 inbound)

Monthly Loaded Movements 1,019

Average Tonne per Loaded Movement 20.00

Monthly Outbound Loaded Movements 700 (13,995T @ 20T per Loaded Movement) Note: Loaded inbound plus
loaded outbound = 1,019

Monthly Inbound Loaded Movements 319 (6,382T @ 20T per Loaded Movement) Movements

Monthly Inbound Unladen Movements 381 There must be as many inbound as outbound vehicles (ie. 381 + 319 = 700)

Monthly Total Truck Movements 1,400

Average Daily Traffic Generation for 85th%ile Month (Assuming 25 days per month)

Daily Total Tonnage 815 (600 outbound / 215 inbound)

Daily Loaded Movements 41

Daily Outbound Loaded Movements 30 (600T @20T per Loaded Movement) Note: Loaded inbound plus

loaded outbound = 41

Daily Inbound Loaded Movements 11 (215T @20T per Loaded Movement) Movements per day

Daily Inbound Unladen Movements 19 There must be as many inbound as outbound vehicles (ie. 19 + 11 = 30)

Daily Total Truck Movements 60

Table 2 indicates that the average tonnage per loaded vehicle during the 85™ percentile period
is 20t per vehicle.

As noted in the foregoing, the Proponent advises that all heavy vehicles departing the Project
Site are loaded with material, while trucks returning to the Project Site are either laden with
waste material or unladen. It follows that the number of trucks entering the Project Site should
therefore equal the number of trucks departing the Project Site. As there will always be more
material exported from the Project Site than imported, the controlling factor that determines the
truck generation is the tonnage per despatched vehicle, for example:

e 600T despatched @ 20T per truck 30 outbound / 30 inbound = 60 truck trips.

John Coady Consulting Pty Ltd
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e 700T despatched @ 20T per truck 35 outbound / 35 inbound = 70 truck trips.
e 800T despatched @ 20T per truck 40 outbound / 40 inbound = 80 truck trips.
e 1,000T despatched @ 20T per truck 50 outbound / 50 inbound = 100 truck trips.

To check the validity of the abovementioned theory, an observation survey of the traffic
generation of the existing quarry operation was conducted between 7.00am - 7.00pm on
Monday 29 October 2007, and the detailed results of that traffic survey are included as
Appendix 1 to this report. That survey revealed the following traffic generation characteristics.

Table 3
Surveyed Traffic Generation of Existing Quarry
(vehicle trips — IN + OUT)

Daily Quarry peak AM Peak PM Peak
(1.00-2.00pm) | (8.15-9.15am) | (4.30-5.30pm)
Cars 31 1 6 4
Light Rigid Trucks (2 axle) 32 4 0 0
Heavy Rigid Trucks (3+ axles) 42 10 4 0
Articulated vehicles 30 7 0 0
TOTAL 135 22 10 4

The observation survey revealed that the Project Site generated 72 heavy vehicle trips (36 in /
36 out) comprising 42 rigid and 30 articulated trucks.

The Proponent has advised that the daily tonnage of transported material for Monday 29
October 2007 was 717t comprising 712.48t despatched and only 4.52t of imported material.
The despatched materials were transported using 36 trucks comprising 21 rigid and 15
articulated trucks, while the small amount of imported waste material was transported using 1
rigid truck. This data supplied by the Proponent correlates with the data recorded during the
traffic survey.

The average load despatched from the Project Site on the day of the observation survey was
in the order of 20t per despatched vehicle calculated as follows:

712.48t / 36 trucks = 19.8t per vehicle

In the circumstances, the recorded tonnage per loaded vehicle for Monday 29 October 2007
(19.8t per vehicle) compares with the 85" percentile tonnage per loaded vehicle (20t per
vehicle) calculated in the foregoing.

As noted in Table 2, the average daily total tonnage for the 85" percentile month (October) is
815t comprising 600t despatched and 215t imported. This tonnage equates to approximately
60 heavy vehicle movements comprising 30 inbound and 30 outbound movements. On the day
of the observation survey, the Project Site generated less overall tonnage (717t) but generated
72 heavy vehicle movements (36 in / 36 out) due the higher than predicted despatched volume
(712.48t).

John Coady Consulting Pty Ltd



SOUTH COAST CONCRETE CRUSHING
AND RECYCLING PTY LTD
Report No. 742/04

SPECIALIST CONSULTANT STUDIES
Nowra Brickworks Quarry
Part 3: Traffic and Transportation Assessment

In addition, the daily tonnage for the 85" percentile month (815t) is 13.7% higher than the
overall tonnage transported to/from the Project Site on the day of the observation survey
(717¢).

An indication of the current traffic generation characteristics of the existing quarry under the
85" percentile operating condition is provided by:

¢ adopting the car traffic generation of the survey;

e increasing the light rigid truck generation characteristics by 13.7%, and deriving
the proportion of light truck traffic generation during the quarry peak period and
during the AM and PM peak periods on the basis of the proportions indicated by
the results of the traffic survey; and

¢ adopting the heavy truck generation of the traffic survey.

That calculation yields the following traffic generation potential of the existing quarry under the
85™ percentile operating condition:

Table 4
Traffic Generation of Existing Quarry Under 85" Percentile Operation Condition
(vehicle trips — IN + OUT)

Daily Quarry peak AM Peak PM Peak
(1.00-2.00pm) | (8.15-9.15am) | (4.30-5.30pm)
Cars 31 1 6 4
Light Rigid Trucks (2 axle) 36 5 0 0
Heavy Rigid Trucks (3+ axles) 42 10 4 0
Articulated vehicles 30 7 0 0
TOTAL 139 23 10 4

The Proponent advises that the existing workforce of the Nowra Brickworks Quarry is as

follows.
Table 5
Existing Workforce
Extraction 12 people
Transportation 4 people
Total 16 people
3.2 Post-Expansion Operational Characteristics

At the anticipated, maximum product despatch rate of approximately 500 000t per year, it is
expected that approximately 325 000t per year of shale material would be extracted from the
Project Site. The remaining 175 000t of material would be recycled imported material. The
Proponent would also import approximately 200 000t of Virgin Excavated Natural Material
(VENM) to the Project Site that would be used to backfill areas of the quarry that are no longer
required for extraction-related operations.

John Coady Consulting Pty Ltd
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As noted in the foregoing, the Project Site currently exports approximately 125 000t of quarry
products per year. The maximum production level of 500 000t per year represents an overall
increase in despatched material of 400%. While the Proponent has indicated that the average
tonnage of vehicles departing the Project Site will be in the order of 30t per loaded vehicle, this
assessment will adopt a conservative approach and utilise the 85" percentile tonnage
calculated in the foregoing of 20t per vehicle.

Based on the proposed tonnages, the following yearly, monthly and daily heavy vehicle traffic
generation characteristics have been adopted for the proposed development:

Table 6
Projected Traffic Generation

Projected Yearly Traffic Generation

Yearly Total Tonnage Out 500,000

Yearly Total Tonnage In 375,000

Yearly Total Tonnage 875,000

Yearly Outbound Loaded Movements 25,000 (500,000T @ 20T per Loaded Movement)

Yearly Inbound Loaded Movements 18,750 (375,000T @ 20T per Loaded Movement)

Yearly Inbound Unladen Movements 6,250 There must be as many inbound as outbound vehicles (ie. 6,250 + 18,750 = 25,000)
Yearly Total Truck Movements 50,000 (25,000 inbound / 25,000 outbound)

Projected Monthly 85th%ile Traffic Generation (Based on 11.5% of Total Yearly Tonnage)

85th%ile Monthly Total Tonnage Out 57,500

85th%ile Monthly Total Tonnage In 43,125

85th%ile Monthly Total Tonnage 100,625 (875,000T x 11.5%)

Monthly Outbound Loaded Movements 2,875 (57,500T @ 20T per Loaded Movement)

Monthly Inbound Loaded Movements 2,156 (43,125T @ 20T per Loaded Movement)

Monthly Inbound Unladen Movements 719 There must be as many inbound as outbound vehicles (ie. 719 + 2,156 = 2,875)
Monthly Total Truck Movements 5,750

Projected Daily Traffic Generation (Assuming 25 days per month)

85th%ile Daily Total Tonnage Out 2,300

85th%ile Daily Total Tonnage In 1,725

85th%ile Daily Total Tonnage 4,025

Daily Outbound Loaded Movements 115 (2,300T @ 20T per Loaded Movement)

Daily Inbound Loaded Movements 86 (1,725T @ 20T per Loaded Movement)

Daily Inbound Unladen Movements 29 There must be as many inbound as outbound vehicles (ie. 29 + 86 = 115)
Daily Total Truck Movements 230

John Coady Consulting Pty Ltd
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The Proponent has advised that following the proposed expansion of extractive operations at
the quarry, the workforce will be as follows.

Table 7
Proposed Workforce
Extraction 17 people
Transportation 6 people
Total 23 people

Accordingly, the workforce required to operate the quarry following expansion of the extractive
operations is 44% greater than the existing workforce.

For the purposes of this assessment, the typical traffic generation characteristics of the quarry
following expansion of extractive operations have been calculated by:

¢ increasing the car traffic generation recorded by approximately 44%;
¢ increasing the light truck traffic generation by approximately 400%; and

e adopting the projected traffic generation calculated above and deriving the
proportion of heavy truck traffic generation during the quarry peak period and
during the AM and PM peak periods on the basis of the proportions indicated by
the results of the traffic survey.

That calculation vyields the following traffic generation potential for the quarry following
expansion of extractive operations:

Table 8
Traffic Generation Potential of Quarry with Expanded Extractive Operations
(vehicle trips — IN + OUT)

Daily Quarry peak AM Peak PM Peak
(1.00-2.00pm) | (8.15-9.15am) | (4.30-5.30pm)
Cars 45 2 9 6
Light Rigid Trucks (2 axle) 144 20 0 0
Heavy Rigid Trucks (3+ axles) 134 34 12 0
Articulated vehicles 96 22 0 0
TOTAL 419 78 21 6

In fact, the projected traffic generation potential of the Nowra Brickworks Quarry following
expansion of extractive operations set out in the table above is likely to overstate the actual
truck generation characteristics as it can be reasonably expected that a higher proportion of
articulated vehicles (including B-Double trucks) would be involved in transporting the higher
tonnage of transported materials generated by the proposed expansion of extractive
operations. As noted above, the Proponent has indicated that the average load for vehicles
departing the Project Site would be 30t per vehicle.

John Coady Consulting Pty Ltd
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3.3 Truck Routes

The Proponent has indicated that the proposed truck delivery areas will be similar to the
existing areas, with 80% of materials despatched to the north of the Project Site and 20%
despatched to the south of the Project Site as follows.

o 25% to/from the Nowra area.
o 25% to/from the Bomaderry — Cambewarra — Kangaroo Valley area.
¢ 30% to/from the area north of Bomaderry (such as Berry).

e 20% tof/from the south (such as Huskisson and St Georges Basin).

4 PROPOSED ACCESS ARRANGEMENTS

It is proposed to provide an access driveway to serve the Nowra Brickworks Quarry with
expanded extractive operation in the same location as the existing access driveway that is
adjacent to the northern site boundary. However, given the relatively high proportion of
articulated vehicles, including B double trucks, involved in transporting material to and from the
Project Site, an amplified access driveway will be required.

The driveway required to serve the quarry with the expanded extractive operation has been
designed using the turning path templates of B-Double trucks entering and departing the
Project Site concurrently. The driveway design takes into account the proposed amplification
of this section of Princes Highway to provide a four-lane divided carriageway with a wire rope
safety barrier installed along a central median (see Chapter 5.3). That design, which is
illustrated on Figure 3 requires an access driveway 11m wide at the Project Site boundary
splaying to 40m wide at the edge of bitumen.

The existing Project Site entrance includes a sealed access road approximately 11m wide at
the Project Site boundary. This increases to approximately 52m wide where the Project Site
access road joins the Princes Highway. The Proponent has indicated that the Roads and
Traffic Authority has indicated that the Princes Highway, is proposed to be widened to 4 lanes,
with a wire rope safety barrier. Figure 3 presents a conceptual Project Site Entrance that may
be constructed in consultation with the RTA, should the proposed road works be implemented.

5 ROAD NETWORK AND TRAFFIC CONDITIONS

5.1 Existing Road Network

The classifications assigned to the road network serving the Project Site by the RTA identify
the Princes Highway as a classified State Road.

The section of Princes Highway along the frontage of the Project Site is constructed as a two-
lane undivided road (one lane in each direction), 6.2 metres wide between edgelines, with a
variable width bitumen shoulder on either side. Adjacent to the existing Project Site entrance,
the bitumen shoulder is approximately 2.8m wide on the western side of the road, and 4.5m
wide on the eastern side of the road. The intersection of Princes Highway with Central Ave to
the north of the quarry site operates under the control of a two-lane roundabout.
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Figure 3
PROPOSED PROJECT SITE ENTRANCE

The speed limit on the section of Princes Highway along the frontage of the Project Site is
80km/h.

5.2 Existing Traffic Conditions

An indication of existing traffic conditions on this section of Princes Highway is provided by the
RTA Daily Traffic Volume Data' which identifies the following average annual daily traffic

volumes at the Browns Creek Survey Station approximately 2.5km to the north of the Project
Site.

Table 9
RTA Daily Traffic Volumes — Browns Creek Station
Year Vehicles per day
1997 21443
2000 23 144
2003 26 366

That traffic count data indicates a growth rate in the order of 3.5% per annum in the level of
traffic activity on this section of Princes Highway. That growth rate has been applied to the
AADT traffic data compiled by the RTA to project current (2007) daily traffic flows on this
section of Princes Highway (30 247 vehicles per day) and daily traffic flows on this section of

Pacific Highway in 2017 (42 667 vehicles per day). Those projected traffic flows on Princes
Highway are tabled in Appendix 2.

" RTA “Traffic Volume Data for Southern Region” 2003
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To provide information on the distribution of daily traffic flows on this section of Princes
Highway, a count of traffic activity at the intersection of Princes Highway with Central Ave
(Figure 2) was conducted between 7.00am - 7.00pm on Monday 29 October, 2007, and the
results of that traffic count are included as Appendix 3, revealing the following peak period
traffic flows on this section of Princes Highway:

Table 10
Peak Period Traffic Flows on Princes Highway
Total Northbound | Southbound
Quarry peak (1.00 - 2.00pm) 1331 741 590
AM peak (8.15 - 9.15am) 1585 1089 496
PM peak (4.30 - 5.30pm) 1549 1043 506

5.3 Future Road Network

The main future changes to the road network serving the Project Site involve the ongoing
upgrading of the Princes Highway by the RTA. The Authority is currently involved in upgrading
the section of Princes Highway between Forest Rd at South Nowra and Falls Rd at Falls
Creek, just south of the Project Site. That work, which is being carried out under the AusLink
Strategic Regional Program funded by the Commonwealth and State Governments involves
the following.

¢ Widening the highway to a four lane divided carriageway from just south of Forest
Rd to Falls Rd.

¢ Duplication of the two-lane bridge over Currambene Creek.

¢ Installing a wire rope safety barrier in the median strip between opposing lanes of
traffic.

e Upgrading highway intersections at Comberton Grange Rd, Parma Rd and Falls
Rd including U-turn facilities at Forest Rd, Comberton Grange Rd and Parma Rd
to allow landowners directly fronting the highway to have safe access in all
directions (Figure 2).

¢ Repaving the road surface of bus bays at existing stopping areas opposite Parma
Rd and on each side of the highway near Falls Rd (Figure 2).

The RTA anticipates that the section of Princes Highway along the frontage of the Nowra
Brickworks Quarry site will be similarly upgraded, including construction of a two-lane
roundabout at the intersection of Princes Highway with Warra Warra Rd, just south of the
access driveway serving the quarry. However, the Authority has no fixed timetable for that
work.

John Coady Consulting Pty Ltd



SPECIALIST CONSULTANT STUDIES
Nowra Brickworks Quarry
Part 3: Traffic and Transportation Assessment

SOUTH COAST CONCRETE CRUSHING 3-20
AND RECYCLING PTY LTD
Report No. 742/04

54 Projected Future Traffic Conditions

Projected future traffic conditions on this section of Princes Highway, calculated by
extrapolating the AADT volumes recorded for the highway by the RTA on the basis of historical
growth trends, are set out on the table in Appendix 2. As can be observed, current 2007
traffic flows on the highway are estimated to be in the order 30 247 vehicles per day, while
projected 2017 traffic flows on the highway are in the order of 42 667 vehicles per day. The
directional split of those two-way traffic flows at different times of the day can be calculated by
reference to the results of the count of traffic activity at the Princes Highway/Central Ave
intersection (Appendix 3).

6 TRAFFIC ASSESSMENT

An indication of the traffic generation characteristics of the existing quarry under the 85"
percentile operating condition is set out in Table 4, while the projected traffic generation
potential of the quarry with expanded extractive operations, also under 85" percentile
operating conditions, is set out on Table 8. The additional traffic generation potential of the
quarry with expanded extractive operations is therefore presented in Table 11.

Table 11
Additional Traffic Generation Potential of Quarry with Expanded Extraction Operations
(vehicle trips — IN + OUT)

Daily Quarry peak AM Peak PM Peak
(1.00-2.00pm) | (8.15-9.15am) | (4.30-5.30pm)
Cars 14 1 3 2
Light Rigid Trucks (2 axle) 108 15 0 0
Heavy Rigid Trucks (3+ axles) 92 24 8 0
Articulated vehicles 66 15 0 0
TOTAL 280 55 11 2

In numerical terms, the additional traffic demand on the road network serving the Project Site
as a consequence of the expansion of extractive operations at Nowra Brickworks Quarry is
relatively minor. At current estimated traffic levels of 30 247 vehicles per day additional project-
related traffic would increase the estimated traffic levels by approximately, 0.1%.the estimated
2017 traffic level of 42 667 vehicles per day, additional project-related traffic would increase
the estimated traffic levels by 0.06%. These increases are not of a level which is likely to result
in unacceptable traffic conditions at key intersections along Princes Highway.

In these circumstances, the main traffic issue associated with the proposed expansion of
extractive operations at the quarry concerns the ability of vehicles to enter/depart the Project
Site via the Project Site entrance. As noted in the foregoing, should the proposed upgrade of
the Princes Highway occur, the Project Site entrance would be amplified in accordance with
Figure 4. However the following analysis assumes that the proposed upgrade of the Princes
Highway has not been undertaken and traffic entering and exiting the Project Site continue to
use the existing Project Site entrance and 2-lane Princes Highway.
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The ability of the Project Site entrance to accommodate projected demand, and the effect of
the additional demand on traffic conditions on Princes Highway, has been assessed using the
INTANAL traffic model, and criteria for assessing the results of INTANAL analysis are set out
in Appendix 4. In this case, the intersection of Princes Highway with the Project Site entrance
has been modelled under the following conditions.

e Scenario 1 - Existing (2007) traffic flows on Princes Highway (2-lane), and the
traffic generation of the existing quarry under the 85™ percentile operating
condition (Table 12).

e Scenario 2 - Existing (2007) traffic flows on Princes Highway (2-lane), and the
projected traffic generation potential of the quarry with expanded extractive
operations (Table 13).

e Scenario 3 - Projected (2017) traffic flows on Princes Highway (2-lane), and the
projected traffic generation potential of the quarry with expanded extractive
operations (Table 14).

e Scenario 4 — Projected (2017) Traffic flows and Princes Highway (4 lane) and the
project traffic generation potential of the quarry with expanded extractive
operations (Table 15).

The results of the INTANAL analysis are set out in Tables 12, 13, 14 and 15. The results of
that analysis may be summarised as follows.

e Satisfactory intersection performance is indicated for existing (2007) traffic
conditions on Princes Highway with the 85" percentile operating condition at the
existing quarry, and the 85" percentile operating condition with the expanded
extractive operations.

o Satisfactory intersection performance is also indicated for projected 2017 traffic
conditions on Princes Highway and with the expanded quarry operation, although
Level of Service “C” is indicated for the AM peak period. However, it can
reasonably be anticipated that this section of Princes Highway will be amplified
by 2017 in which case Princes Highway will be a four-lane divided road and
quarry access will be restricted to left-turn/In/out only. The results of the
INTANAL analysis of the intersection of Princes Highway and quarry access
driveway under this road configuration and the expanded extractive operations
are set out in Table 15 revealing satisfactory intersection performance.

In the circumstances, it can be concluded that the continuation and expansion of extractive
operations at the Nowra Brickworks Quarry will have no unacceptable traffic implications.
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Table 12
Intanal Analysis — Scenario 1

Key Indicators AM MIDDAY PM
Level of Service B A A
Degree of Saturation 0.05 0.06 0.01
Average Vehicle Delay (secs/veh)
Princes Highway (north) T 0 0 0

R 6.4 4.9 4.7
Site Access (west) L 17.5 8.1 71

R 0 12.4 12.3
Princes Highway (south) L 29 29 0

T 0 0 0
TOTAL AVERAGE VEHICLE DELAY 12.7 71 8.1
Note: See Appendix 4 for criteria for interpreting the results of INTANAL analysis.

Table 13
Intanal Analysis — Scenario 2

Key Indicators AM MIDDAY PM
Level of Service B A A
Degree of Saturation 0.10 0.20 0.02
Average Vehicle Delay (secs/veh)
Princes Highway (north) T 0 0

R 6.5 5.0
Site Access (west) L 18.3 9.3 71

R 0 13.4 12.4
Princes Highway (south) L 2.9 2.9 0

T 0 0 0
TOTAL AVERAGE VEHICLE DELAY 12.7 8.0 8.9

Note: See Appendix 4 for criteria for interpreting the results of INTANAL analysis.

John Coady Consulting Pty Ltd




SPECIALIST CONSULTANT STUDIES
Nowra Brickworks Quarry

Part 3: Traffic and Transportation Assessment

3-23 SOUTH COAST CONCRETE CRUSHING
AND RECYCLING PTY LTD

Report No. 742/04

Table 14
Intanal Analysis — Scenario 3

Key Indicators AM MIDDAY PM
Level of Service C B B
Degree of Saturation 0.20 0.28 0.02
Average Vehicle Delay (secs/veh)
Princes Highway (north) T 0 0

R 8.4 5.6
Site Access (west) L 38.6 14.4 9.9

R 0 20.9 18.6
Princes Highway (south) L 29 29 0

T 0 0 0
TOTAL AVERAGE VEHICLE DELAY 24.9 11.7 12.8
Note: See Appendix 4 for criteria for interpreting the results of INTANAL analysis.

Table 15
Intanal Analysis — Scenario 4

Key Indicators AM MIDDAY PM
Level of Service A A A
Degree of Saturation 0.05 0.14 0.02
Average Vehicle Delay (secs/veh)
Princes Highway (north) T 0 0 0
Site Access (west) L 10.9 6.7 5.6
Princes Highway (south) L 2.9 2.9

T 0 0
TOTAL AVERAGE VEHICLE DELAY 7.4 5.5 5.6

Note: See Appendix 4 for criteria for interpreting the results of INTANAL analysis.
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APPENDICES

(No. of pages excluding this page = 8)

Appendix 1 Results of Survey of Traffic Generation Characteristics of Existing
Quarry

Appendix 2 Princes Highway, South Nowra - Traffic Growth and Projections

Appendix 3 Traffic Count Data

Appendix 4 Criteria for Interpreting Results of Intanal Analysis
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Appendix 1

Results of Survey of Traffic Generation
Characteristics of Existing Quarry
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Cars / NORTH WEST SOUTH 2 Axle NORTH WEST SOUTH 3+ Axle NORTH WEST SOUTH
Vans Princess Quarry Princess Trucks Princess Quarry Princess Trucks Princess Hwy Quarry Princess Hwy
Time Per T R L R L T TOT Time Per T R L R L T TOT Time Per T R L R L T TOT
0700 - 0715 1 0 0 0 1 0700 - 0715 0 2 0 0 2 0700 - 0715 1 1 0 0 2
0715 - 0730 0 0 0 0 0 0715 - 0730 0 0 0 0 0 0715 - 0730 0 0 0 0 0
0730 - 0745 0 1 0 0 1 0730 - 0745 1 0 0 0 1 0730 - 0745 1 1 0 1 3
0745 - 0800 1 0 0 0 1 0745 - 0800 0 1 0 0 1 0745 - 0800 0 1 0 0 1
0800 - 0815 0 2 0 0 2 0800 - 0815 0 0 0 0 0 0800 - 0815 1 0 0 0 1
0815 - 0830 1 0 0 0 1 0815 - 0830 0 0 0 0 0 0815 - 0830 0 2 0 1 3
0830 - 0845 2 2 0 0 4 0830 - 0845 0 0 0 0 0 0830 - 0845 0 0 0 0 0
0845 - 0900 0 1 0 0 1 0845 - 0900 0 0 0 0 0 0845 - 0900 0 0 0 0 0
0900 - 0915 0 0 0 0 0 0900 - 0915 0 0 0 0 0 0900 - 0915 0 0 0 1 1
0915 - 0930 1 0 0 0 1 0915 - 0930 0 0 0 0 0 0915 - 0930 1 2 0 0 3
0930 - 0945 0 0 0 0 0 0930 - 0945 0 0 0 0 0 0930 - 0945 0 1 0 1 2
0945 - 1000 1 1 0 0 2 0945 - 1000 0 0 0 0 0 0945 - 1000 0 0 0 0 0
1000 - 1015 0 0 0 0 0 1000 - 1015 0 0 0 1 1 1000 - 1015 1 1 0 1 3
1015 - 1030 0 0 0 0 0 1015 - 1030 0 1 0 0 1 1015 - 1030 0 0 1 0 1
1030 - 1045 0 1 0 0 1 1030 - 1045 0 0 0 0 0 1030 - 1045 0 0 0 1 1
1045 - 1100 0 0 0 1 1 1045 - 1100 1 1 0 1 3 1045 - 1100 0 0 0 0 0
1100 - 1115 0 0 0 0 0 1100 - 1115 0 0 0 0 0 1100 - 1115 0 1 0 2 3
1115- 1130 0 0 0 0 0 1115 - 1130 1 0 0 0 1 1115 - 1130 0 0 0 0 0
1130 - 1145 1 0 0 1 2 1130 - 1145 0 1 0 0 1 1130 - 1145 0 0 0 0 0
1145 - 1200 0 0 0 0 0 1145 - 1200 0 0 0 0 0 1145 - 1200 0 0 0 0 0
1200 - 1215 0 1 0 0 1 1200 - 1215 0 1 0 1 2 1200 - 1215 0 0 0 1 1
1215 - 1230 0 0 0 0 0 1215 - 1230 0 0 0 0 0 1215 - 1230 0 0 0 1 1
1230 - 1245 0 1 0 0 1 1230 - 1245 1 0 2 1 4 1230 - 1245 1 2 0 1 4
1245 - 1300 0 0 0 0 0 1245 - 1300 0 0 0 1 1 1245 - 1300 1 0 0 0 1
1300 - 1315 0 0 0 0 0 1300 - 1315 1 0 0 0 1 1300 - 1315 0 1 0 0 1
1315 - 1330 0 0 0 0 0 1315 - 1330 0 0 1 0 1 1315 - 1330 1 0 0 0 1
1330 - 1345 0 0 0 1 1 1330 - 1345 1 0 0 0 1 1330 - 1345 0 3 0 0 3
1345 - 1400 0 0 0 0 0 1345 - 1400 0 1 0 0 1 1345 - 1400 2 3 0 0 5
1400 - 1415 0 0 0 0 0 1400 - 1415 1 1 0 0 2 1400 - 1415 0 0 0 0 0
1415 - 1430 1 1 0 0 2 1415 - 1430 0 1 0 1 2 1415 - 1430 0 0 0 0 0
1430 - 1445 1 0 0 0 1 1430 - 1445 1 3 0 0 4 1430 - 1445 0 1 0 0 1
1445 - 1500 2 1 0 0 3 1445 - 1500 1 1 0 0 2 1445 - 1500 0 0 0 0 0
1500 - 1515 0 0 0 0 0 1500 - 1515 0 0 0 0 0 1500 - 1515 0 0 0 0 0
1515 - 1530 0 0 0 0 0 1515 - 1530 0 0 0 0 0 1515 - 1530 0 0 0 0 0
1530 - 1545 0 0 0 0 0 1530 - 1545 0 0 0 0 0 1530 - 1545 0 0 0 0 0
1545 - 1600 0 0 0 0 0 1545 - 1600 0 0 0 0 0 1545 - 1600 0 0 0 0 0
1600 - 1615 0 0 0 0 0 1600 - 1615 0 0 0 0 0 1600 - 1615 0 0 0 0 0
1615 - 1630 0 0 0 0 0 1615 - 1630 0 0 0 0 0 1615 - 1630 0 0 0 0 0
1630 - 1645 0 0 0 0 0 1630 - 1645 0 0 0 0 0 1630 - 1645 0 0 0 0 0
1645 - 1700 0 2 1 0 3 1645 - 1700 0 0 0 0 0 1645 - 1700 0 0 0 0 0
1700 - 1715 0 0 0 0 0 1700 - 1715 0 0 0 0 0 1700 - 1715 0 0 0 0 0
1715 - 1730 0 1 0 0 1 1715 - 1730 0 0 0 0 0 1715 - 1730 0 0 0 0 0
1730 - 1745 0 0 0 0 0 1730 - 1745 0 0 0 0 0 1730 - 1745 0 0 0 0 0
1745 - 1800 0 0 0 0 0 1745 - 1800 0 0 0 0 0 1745 - 1800 0 0 0 0 0
1800 - 1815 0 0 0 0 0 1800 - 1815 0 0 0 0 0 1800 - 1815 0 0 0 0 0
1815 - 1830 0 0 0 0 0 1815 - 1830 0 0 0 0 0 1815 - 1830 0 0 0 0 0
1830 - 1845 0 0 0 0 0 1830 - 1845 0 0 0 0 0 1830 - 1845 0 0 0 0 0
1845 - 1900 0 0 0 0 0 1845 - 1900 0 0 0 0 0 1845 - 1900 0 0 0 0 0
Per End 0 12 15 1 3 0 31 Per End 0 9 14 3 6 0 32 Per End 0 10 20 1 11 0 42
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Vans Princess Quarry Princess Trucks Princess Quarry Princess Trucks Princess Hwy Quarry Princess Hwy
Peak Per T R L R L T | TOT Peak Per T R L R L T | TOT Peak Per T R L R L T | TOT

0700 - 0800 2 1 0 0 3 0700 - 0800 1 3 0 0 4 0700 - 0800 2 3 0 1 6
0715 - 0815 1 3 0 0 4 0715 - 0815 1 1 0 0 2 0715 - 0815 2 2 0 1 5
0730 - 0830 2 3 0 0 5 0730 - 0830 1 1 0 0 2 0730 - 0830 2 4 0 2 8
0745 - 0845 4 4 0 0 8 0745 - 0845 0 1 0 0 1 0745 - 0845 1 3 0 1 5
0800 - 0900 3 5 0 0 8 0800 - 0900 0 0 0 0 0 0800 - 0900 1 2 0 1 4
0815 - 0915 3 3 0 0 6 0815 - 0915 0 0 0 0 0 0815 - 0915 0 2 0 2 4
0830 - 0930 3 3 0 0 6 0830 - 0930 0 0 0 0 0 0830 - 0930 1 2 0 1 4
0845 - 0945 1 1 0 0 2 0845 - 0945 0 0 0 0 0 0845 - 0945 1 3 0 2 6
0900 - 1000 2 1 0 0 3 0900 - 1000 0 0 0 0 0 0900 - 1000 1 3 0 2 6
0915 - 1015 2 1 0 0 3 0915 - 1015 0 0 0 1 1 0915 - 1015 2 4 0 2 8
0930 - 1030 1 1 0 0 2 0930 - 1030 0 1 0 1 2 0930 - 1030 1 2 1 2 6
0945 - 1045 1 2 0 0 3 0945 - 1045 0 1 0 1 2 0945 - 1045 1 1 1 2 5
1000 - 1100 0 1 0 1 2 1000 - 1100 1 2 0 2 5 1000 - 1100 1 1 1 2 5
1015 - 1115 0 1 0 1 2 1015 - 1115 1 2 0 1 4 1015 - 1115 0 1 1 3 5
1030 - 1130 0 1 0 1 2 1030 - 1130 2 1 0 1 4 1030 - 1130 0 1 0 3 4
1045 - 1145 1 0 0 2 3 1045 - 1145 2 2 0 1 5 1045 - 1145 0 1 0 2 3
1100 - 1200 1 0 0 1 2 1100 - 1200 1 1 0 0 2 1100 - 1200 0 1 0 2 3
1115 - 1215 1 1 0 1 3 1115 - 1215 1 2 0 1 4 1115 - 1215 0 0 0 1 1
1130 - 1230 1 1 0 1 3 1130 - 1230 0 2 0 1 3 1130 - 1230 0 0 0 2 2
1145 - 1245 0 2 0 0 2 1145 - 1245 1 1 2 2 6 1145 - 1245 1 2 0 3 6
1200 - 1300 0 2 0 0 2 1200 - 1300 1 1 2 3 7 1200 - 1300 2 2 0 3 7
1215 - 1315 0 1 0 0 1 1215 - 1315 2 0 2 2 6 1215- 1315 2 3 0 2 7
1230 - 1330 0 1 0 0 1 1230 - 1330 2 0 3 2 7 1230 - 1330 3 3 0 1 7
1245 - 1345 0 0 0 1 1 1245 - 1345 2 0 1 1 4 1245 - 1345 2 4 0 0 6
1300 - 1400 0 0 0 1 1 1300 - 1400 2 1 1 0 4 1300 - 1400 3 7 0 0 10
1315 - 1415 0 0 0 1 1 1315 - 1415 2 2 1 0 5 1315 - 1415 3 6 0 0 9
1330 - 1430 1 1 0 1 3 1330 - 1430 2 3 0 1 6 1330 - 1430 2 6 0 0 8
1345 - 1445 2 1 0 0 3 1345 - 1445 2 6 0 1 9 1345 - 1445 2 4 0 0 6
1400 - 1500 4 2 0 0 6 1400 - 1500 3 6 0 1 10 1400 - 1500 0 1 0 0 1
1415 - 1515 4 2 0 0 6 1415 - 1515 2 5 0 1 8 1415 - 1515 0 1 0 0 1
1430 - 1530 3 1 0 0 4 1430 - 1530 2 4 0 0 6 1430 - 1530 0 1 0 0 1
1445 - 1545 2 1 0 0 3 1445 - 1545 1 1 0 0 2 1445 - 1545 0 0 0 0 0
1500 - 1600 0 0 0 0 0 1500 - 1600 0 0 0 0 0 1500 - 1600 0 0 0 0 0
1515 - 1615 0 0 0 0 0 1515 - 1615 0 0 0 0 0 1515 - 1615 0 0 0 0 0
1530 - 1630 0 0 0 0 0 1530 - 1630 0 0 0 0 0 1530 - 1630 0 0 0 0 0
1545 - 1645 0 0 0 0 0 1545 - 1645 0 0 0 0 0 1545 - 1645 0 0 0 0 0
1600 - 1700 0 2 1 0 3 1600 - 1700 0 0 0 0 0 1600 - 1700 0 0 0 0 0
1615 - 1715 0 2 1 0 3 1615 - 1715 0 0 0 0 0 1615- 1715 0 0 0 0 0
1630 - 1730 0 3 1 0 4 1630 - 1730 0 0 0 0 0 1630 - 1730 0 0 0 0 0
1645 - 1745 0 3 1 0 4 1645 - 1745 0 0 0 0 0 1645 - 1745 0 0 0 0 0
1700 - 1800 0 1 0 0 1 1700 - 1800 0 0 0 0 0 1700 - 1800 0 0 0 0 0
1715 - 1815 0 1 0 0 1 1715 - 1815 0 0 0 0 0 1715 - 1815 0 0 0 0 0
1730 - 1830 0 0 0 0 0 1730 - 1830 0 0 0 0 0 1730 - 1830 0 0 0 0 0
1745 - 1845 0 0 0 0 0 1745 - 1845 0 0 0 0 0 1745 - 1845 0 0 0 0 0
1800 - 1900 0 0 0 0 0 1800 - 1900 0 0 0 0 0 1800 - 1900 0 0 0 0 0
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Princess Quarry Princess Princess Quarry Princess Princess Hwy Quarry Princess Hwy
Time Per T R L R L T TOT Time Per T R L R L T TOT Time Per T R L R L T TOT
0700 - 0715 0 0 0 0 0 0700 - 0715 0 0 0 0 0 0700 - 0715 2 3 0 0 5
0715 - 0730 0 0 0 0 0 0715 - 0730 0 0 0 0 0 0715 - 0730 0 0 0 0 0
0730 - 0745 0 0 0 0 0 0730 - 0745 0 0 0 0 0 0730 - 0745 2 2 0 1 5
0745 - 0800 0 0 0 0 0 0745 - 0800 0 0 0 0 0 0745 - 0800 1 2 0 0 3
0800 - 0815 0 0 0 0 0 0800 - 0815 0 0 0 0 0 0800 - 0815 1 2 0 0 3
0815 - 0830 0 0 0 0 0 0815 - 0830 0 0 0 0 0 0815 - 0830 1 2 0 1 4
0830 - 0845 0 0 0 0 0 0830 - 0845 0 0 0 0 0 0830 - 0845 2 2 0 0 4
0845 - 0900 0 0 0 0 0 0845 - 0900 0 0 0 0 0 0845 - 0900 0 1 0 0 1
0900 - 0915 0 0 0 0 0 0900 - 0915 0 0 0 0 0 0900 - 0915 0 0 0 1 1
0915 - 0930 1 0 0 0 1 0915 - 0930 0 0 0 0 0 0915 - 0930 3 2 0 0 5
0930 - 0945 0 0 0 0 0 0930 - 0945 0 0 0 0 0 0930 - 0945 0 1 0 1 2
0945 - 1000 0 0 0 1 1 0945 - 1000 0 0 0 0 0 0945 - 1000 1 1 0 1 3
1000 - 1015 0 1 0 0 1 1000 - 1015 0 0 0 0 0 1000 - 1015 1 2 0 2 5
1015 - 1030 0 0 0 0 0 1015 - 1030 0 0 0 0 0 1015 - 1030 0 1 1 0 2
1030 - 1045 1 0 0 0 1 1030 - 1045 0 0 0 0 0 1030 - 1045 1 1 0 1 3
1045 - 1100 0 0 0 0 0 1045 - 1100 0 0 0 0 0 1045 - 1100 1 1 0 2 4
1100 - 1115 0 0 0 1 1 1100 - 1115 0 0 0 0 0 1100 - 1115 0 1 0 3 4
1115 - 1130 0 2 0 0 2 1115 - 1130 0 0 0 0 0 1115 - 1130 1 2 0 0 3
1130 - 1145 0 0 0 0 0 1130 - 1145 0 0 0 0 0 1130 - 1145 1 1 0 1 3
1145 - 1200 1 0 0 0 1 1145 - 1200 0 0 0 0 0 1145 - 1200 1 0 0 0 1
1200 - 1215 0 1 0 0 1 1200 - 1215 0 0 0 0 0 1200 - 1215 0 3 0 2 5
1215 - 1230 0 0 0 0 0 1215 - 1230 0 0 0 0 0 1215 - 1230 0 0 0 1 1
1230 - 1245 0 1 0 0 1 1230 - 1245 0 0 0 0 0 1230 - 1245 2 4 2 2 10
1245 - 1300 1 0 0 0 1 1245 - 1300 0 0 0 0 0 1245 - 1300 2 0 0 1 3
1300 - 1315 0 1 0 1 2 1300 - 1315 0 0 0 0 0 1300 - 1315 1 2 0 1 4
1315 - 1330 1 1 0 0 2 1315 - 1330 0 0 0 0 0 1315 - 1330 2 1 1 0 4
1330 - 1345 1 1 0 0 2 1330 - 1345 0 0 0 0 0 1330 - 1345 2 4 0 1 7
1345 - 1400 0 1 0 0 1 1345 - 1400 0 0 0 0 0 1345 - 1400 2 5 0 0 7
1400 - 1415 1 0 0 0 1 1400 - 1415 0 0 0 0 0 1400 - 1415 2 1 0 0 3
1415 - 1430 0 0 0 1 1 1415 - 1430 0 0 0 0 0 1415 - 1430 1 2 0 2 5
1430 - 1445 1 0 0 0 1 1430 - 1445 0 0 0 0 0 1430 - 1445 3 4 0 0 7
1445 - 1500 0 1 0 0 1 1445 - 1500 0 0 0 0 0 1445 - 1500 3 3 0 0 6
1500 - 1515 1 1 0 0 2 1500 - 1515 0 0 0 0 0 1500 - 1515 1 1 0 0 2
1515 - 1530 0 1 0 0 1 1515 - 1530 0 0 0 0 0 1515 - 1530 0 1 0 0 1
1530 - 1545 1 0 0 0 1 1530 - 1545 0 0 0 0 0 1530 - 1545 1 0 0 0 1
1545 - 1600 1 0 0 0 1 1545 - 1600 0 0 0 0 0 1545 - 1600 1 0 0 0 1
1600 - 1615 0 2 0 0 2 1600 - 1615 0 0 0 0 0 1600 - 1615 0 2 0 0 2
1615 - 1630 0 0 1 0 1 1615 - 1630 0 0 0 0 0 1615 - 1630 0 0 1 0 1
1630 - 1645 0 0 0 0 0 1630 - 1645 0 0 0 0 0 1630 - 1645 0 0 0 0 0
1645 - 1700 0 0 0 0 0 1645 - 1700 0 0 0 0 0 1645 - 1700 0 2 1 0 3
1700 - 1715 0 0 0 0 0 1700 - 1715 0 0 0 0 0 1700 - 1715 0 0 0 0 0
1715 - 1730 0 0 0 0 0 1715 - 1730 0 0 0 0 0 1715 - 1730 0 1 0 0 1
1730 - 1745 0 0 0 0 0 1730 - 1745 0 0 0 0 0 1730 - 1745 0 0 0 0 0
1745 - 1800 0 0 0 0 0 1745 - 1800 0 0 0 0 0 1745 - 1800 0 0 0 0 0
1800 - 1815 0 0 0 0 0 1800 - 1815 0 0 0 0 0 1800 - 1815 0 0 0 0 0
1815 - 1830 0 0 0 0 0 1815 - 1830 0 0 0 0 0 1815 - 1830 0 0 0 0 0
1830 - 1845 0 0 0 0 0 1830 - 1845 0 0 0 0 0 1830 - 1845 0 0 0 0 0
1845 - 1900 0 0 0 0 0 1845 - 1900 0 0 0 0 0 1845 - 1900 0 0 0 0 0
Per End 11 14 1 4 30 Per End 0 0 0 0 0 Per End 42 63 6 24 135 |

Aueny syiomyoug eimopn

JuawSsassy podsuel| pue olyel) € ued
S3IANLS LNVLINSNOD 1SITVvIO3dS

l€-¢€

aLl1 ALd ONITOAD3Y ANV
ONIHSNYD F1IUONOD LSVOI HLINOS

v0/2¥/ ‘ON podey



P11 Ald buninsuod Apeod uyor

R.O.A.R. DATA Client :John Coady Consulting

< Reliable, Original & Authentic Results Job No/Name :2012 Nowra Princess Hwy
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+'v. Ph.88196847, Fax 88196849, Mob.0418-239019 Day/Date :Monday 29th Oct 07
Articulated NORTH WEST SOUTH NORTH WEST SOUTH Combined NORTH WEST SOUTH
Princess Quarry Princess Princess Quarry Princess Princess Hwy Quarry Princess Hwy
Peak Per T R L R L T TOT Peak Per T R L R L T TOT Peak Per T R L R L T TOT
0700 - 0800 0 0 0 0 0 0700 - 0800 0 0 0 0 0 0700 - 0800 5 7 0 1 13
0715 - 0815 0 0 0 0 0 0715 - 0815 0 0 0 0 0 0715 - 0815 4 6 0 1 11
0730 - 0830 0 0 0 0 0 0730 - 0830 0 0 0 0 0 0730 - 0830 5 8 0 2 15
0745 - 0845 0 0 0 0 0 0745 - 0845 0 0 0 0 0 0745 - 0845 5 8 0 1 14
0800 - 0900 0 0 0 0 0 0800 - 0900 0 0 0 0 0 0800 - 0900 4 7 0 1 12
0815 - 0915 0 0 0 0 0 0815 - 0915 0 0 0 0 0 0815 - 0915 3 5 0 2 10
0830 - 0930 1 0 0 0 1 0830 - 0930 0 0 0 0 0 0830 - 0930 5 5 0 1 11
0845 - 0945 1 0 0 0 1 0845 - 0945 0 0 0 0 0 0845 - 0945 3 4 0 2 9
0900 - 1000 1 0 0 1 2 0900 - 1000 0 0 0 0 0 0900 - 1000 4 4 0 3 11
0915 - 1015 1 1 0 1 3 0915 - 1015 0 0 0 0 0 0915 - 1015 5 6 0 4 15
0930 - 1030 0 1 0 1 2 0930 - 1030 0 0 0 0 0 0930 - 1030 2 5 1 4 12
0945 - 1045 1 1 0 1 3 0945 - 1045 0 0 0 0 0 0945 - 1045 3 5 1 4 13
1000 - 1100 1 1 0 0 2 1000 - 1100 0 0 0 0 0 1000 - 1100 3 5 1 5 14
1015 - 1115 1 0 0 1 2 1015- 1115 0 0 0 0 0 1015 - 1115 2 4 1 6 13
1030 - 1130 1 2 0 1 4 1030 - 1130 0 0 0 0 0 1030 - 1130 3 5 0 6 14
1045 - 1145 0 2 0 1 3 1045 - 1145 0 0 0 0 0 1045 - 1145 3 5 0 6 14
1100 - 1200 1 2 0 1 4 1100 - 1200 0 0 0 0 0 1100 - 1200 3 4 0 4 11
1115 - 1215 1 3 0 0 4 1115- 1215 0 0 0 0 0 1115 - 1215 3 6 0 3 12
1130 - 1230 1 1 0 0 2 1130 - 1230 0 0 0 0 0 1130 - 1230 2 4 0 4 10
1145 - 1245 1 2 0 0 3 1145 - 1245 0 0 0 0 0 1145 - 1245 3 7 2 5 17
1200 - 1300 1 2 0 0 3 1200 - 1300 0 0 0 0 0 1200 - 1300 4 7 2 6 19
1215 - 1315 1 2 0 1 4 1215-1315 0 0 0 0 0 1215 - 1315 5 6 2 5 18
1230 - 1330 2 3 0 1 6 1230 - 1330 0 0 0 0 0 1230 - 1330 7 7 3 4 21
1245 - 1345 3 3 0 1 7 1245 - 1345 0 0 0 0 0 1245 - 1345 7 7 1 3 18
1300 - 1400 2 4 0 1 7 1300 - 1400 0 0 0 0 0 1300 - 1400 7 12 1 2 22
1315 - 1415 3 3 0 0 6 1315 - 1415 0 0 0 0 0 1315 - 1415 8 11 1 1 21
1330 - 1430 2 2 0 1 5 1330 - 1430 0 0 0 0 0 1330 - 1430 7 12 0 3 22
1345 - 1445 2 1 0 1 4 1345 - 1445 0 0 0 0 0 1345 - 1445 8 12 0 2 22
1400 - 1500 2 1 0 1 4 1400 - 1500 0 0 0 0 0 1400 - 1500 9 10 0 2 21
1415 - 1515 2 2 0 1 5 1415 - 1515 0 0 0 0 0 1415 - 1515 8 10 0 2 20
1430 - 1530 2 3 0 0 5 1430 - 1530 0 0 0 0 0 1430 - 1530 7 9 0 0 16
1445 - 1545 2 3 0 0 5 1445 - 1545 0 0 0 0 0 1445 - 1545 5 5 0 0 10
1500 - 1600 3 2 0 0 5 1500 - 1600 0 0 0 0 0 1500 - 1600 3 2 0 0 5
1515 - 1615 2 3 0 0 5 1515 - 1615 0 0 0 0 0 1515 - 1615 2 3 0 0 5
1530 - 1630 2 2 1 0 5 1530 - 1630 0 0 0 0 0 1530 - 1630 2 2 1 0 5
1545 - 1645 1 2 1 0 4 1545 - 1645 0 0 0 0 0 1545 - 1645 1 2 1 0 4
1600 - 1700 0 2 1 0 3 1600 - 1700 0 0 0 0 0 1600 - 1700 0 4 2 0 6
1615 - 1715 0 0 1 0 1 1615 - 1715 0 0 0 0 0 1615 - 1715 0 2 2 0 4
1630 - 1730 0 0 0 0 0 1630 - 1730 0 0 0 0 0 1630 - 1730 0 3 1 0 4
1645 - 1745 0 0 0 0 0 1645 - 1745 0 0 0 0 0 1645 - 1745 0 3 1 0 4
1700 - 1800 0 0 0 0 0 1700 - 1800 0 0 0 0 0 1700 - 1800 0 1 0 0 1
1715 - 1815 0 0 0 0 0 1715 - 1815 0 0 0 0 0 1715 - 1815 0 1 0 0 1
1730 - 1830 0 0 0 0 0 1730 - 1830 0 0 0 0 0 1730 - 1830 0 0 0 0 0
1745 - 1845 0 0 0 0 0 1745 - 1845 0 0 0 0 0 1745 - 1845 0 0 0 0 0
1800 - 1900 0 0 0 0 0 1800 - 1900 0 0 0 0 0 1800 - 1900 0 0 0 0 0
[[PEAKHR | T2 4 0 1] 7 | [ PEAKHR | T O[T o0 07 0] [ o ][ PEAKHR | 7 1 121 71 2 ] I 22
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R.O.A.R. DATA

Reliable, Original & Authentic Results

Ph.88196847, Fax 88196849, Mob.0418-239019

PEAK HOUR

1300 - 1400 f
12
0
1
7
4
0

Quarry

<+ 9 1 2 3 3 0
f

Peak Hour Total 2
22 Total Vehicles 1
1 Cars/Vans 0
4 2 axle rigid trucks 0
10 3+ axle rigid trucks 1
7 Articulated trucks 0
0 B-Double trucks

Princess Hwy

Princess Hwy

4~No v w N o

-0 = 0O O O

Client :John Coady Consulting
Job No/Name :2012 Nowra Princess Hwy
Day/Date :Monday 29th Oct 07
DAILY Princess Hwy
TOTAL
VOLUMES

Quarry

69 —> ¢

63
15
14]0

20|11
14|10

12
42

4_

66 15 15 21 15

Daily Total
135 Total Vehicles

31 Cars/Vans

32 2 axle rigid trucks
42 3+ axle rigid trucks
30 Articulated trucks
0 B-Double trucks

[=2)
O = W = = O

Princess Hwy
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SOUTH COAST CONCRETE CRUSHING 3-34 SPECIALIST CONSULTANT STUDIES
AND RECYCLING PTY LTD Nowra Brickworks Quarry
Report No. 742/04 Part 3: Traffic and Transportation Assessment
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SPECIALIST CONSULTANT STUDIES 3-35 SOUTH COAST CONCRETE CRUSHING
Nowra Brickworks Quarry AND RECYCLING PTY LTD
Part 3: Traffic and Transportation Assessment Report No. 742/04

Appendix 2

Princes Highway, South Nowra Traffic Growth and
Projections

(No of pages excluding this page = 1)
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SOUTH COAST CONCRETE CRUSHING

AND RECYCLING PTY LTD
Report No. 742/04

3-36 SPECIALIST CONSULTANT STUDIES
Nowra Brickworks Quarry
Part 3: Traffic and Transportation Assessment

Princes Highway, South Nowra
Traffic Growth and 10 Year Projections

Station 07.707 - At Browns Creek Bridge (3.5% increase per annum)

Year Recorded AADT Projected AADT
1997 21443 21443
1998 22194
1999 22970
2000 23144 23774
2001 24606
2002 25468
2003 26366 26359
2004 27281
2005 28236
2006 29225
2007 30247
2008 31306
2009 32402
2010 33536
2011 34710
2012 35925
2013 37182
2014 38483
2015 39830
2016 41224
2017 42667




SPECIALIST CONSULTANT STUDIES 3-37 SOUTH COAST CONCRETE CRUSHING
Nowra Brickworks Quarry AND RECYCLING PTY LTD
Part 3: Traffic and Transportation Assessment Report No. 742/04

Appendix 3

Traffic Count Data

(No of pages excluding this page = 1)
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SOUTH COAST CONCRETE CRUSHING 3-38 SPECIALIST CONSULTANT STUDIES

AND RECYCLING PTY LTD Nowra Brickworks Quarry
Report No. 742/04 Part 3: Traffic and Transportation Assessment
R.0.A.R. DATA Client : John Coady Consulting
Reliable, Original & Authentic Results Job No/Name : 2012 Nowra Princess Hwy
=% Ph.88196847, Fax 88196849, Mob.0418-239019 Day/Date  : Monday 29th October 2007
All Vehicles WEST NORTH SOUTH WEST NORTH SOUTH
Central Av Princess Hwy | Princess Hwy Central Av Princess Hwy | Princess Hwy
[~ Time Per L R R T L T | TOTALC Peak Per T R R T L T [TOTAL
0700 - 0715 12 17 9 102 6 151 297 0700 - 0800 42 57 38 376 48 786 | 1347
0715 - 0730 13 16 14 84 16 180 323 0715 - 0815 37 45 54 373 59 911 | 1479
0730 - 0745 9 12 9 94 11 197 332 0730 - 0830 36 43 59 403 56 1020 | 1617
0745 - 0800 8 12 6 96 15 258 395 0745 - 0845 37 45 68 428 66 1084 | 1728
0800 - 0815 7 5 25 99 17 276 429 0800 - 0900 38 43 92 437 58 1056 | 1724
0815 - 0830 12 14 19 114 13 289 461 0815-0915 | 46 44 103 | 452 66 1023 | 1734
0830 - 0845 10 14 18 119 21 261 443 0830 - 0930 63 42 127 | 453 75 934 | 1694
0845 - 0900 9 10 30 105 7 230 391 0845 - 0945 74 43 137 | 450 66 859 | 1629
0900 - 0915 15 6 36 114 25 243 439 0900 - 1000 82 47 130 | 529 102 766 | 1656
0915-0930 | 29 12 43 115 22 200 421 0915 - 1015 97 58 116 | 529 92 659 | 1551
0930-0945 [ 21 15 28 116 12 186 378 0930 - 1030 94 59 90 551 86 617 | 1497
0945 - 1000 17 14 23 184 43 137 418 0945 - 1045 92 59 89 566 95 593 | 1494
1000 - 1015 30 17 22 114 15 136 334 1000 - 1100 98 57 100 | 515 76 640 | 1486
1015-1030 | 26 13 17 137 16 158 367 1015 - 1115 93 49 113 | 519 82 651 | 1507
1030 - 1045 19 15 27 131 21 162 375 1030- 1130 | 118 46 134 | 523 85 663 | 1569
1045-1100 | 23 12 34 133 24 184 410 1045- 1145 | 133 51 149 | 523 77 625 | 1558
1100- 1115 | 25 9 35 118 21 147 355 1100 - 1200 | 149 57 133 | 524 73 610 | 1546
1115 - 1130 51 10 38 141 19 170 429 1115-1215 | 147 70 133 | 558 66 613 | 1587
1130 - 1145 34 20 42 131 13 124 364 1130- 1230 | 122 77 122 | 544 71 583 | 1519
1145 - 1200 39 18 18 134 20 169 398 1145-1245 | 114 72 104 | 556 75 579 | 1500
1200- 1215 | 23 22 35 152 14 150 396 1200- 1300 | 111 78 128 | 591 67 520 | 1495
1215-1230 | 26 17 27 127 24 140 361 1215-1315 | 124 84 133 | 641 66 527 | 1575
1230- 1245 | 26 15 24 143 17 120 345 1230- 1330 | 133 88 138 | 668 56 508 | 1591
1245 - 1300 36 24 42 169 12 110 393 1245-1345 | 118 87 128 | 685 69 488 | 1575
1300 - 1315 36 28 40 202 13 157 476 1300 - 1400 [ 112 85 123 | 656 75 515 | 1566
1315 - 1330 35 21 32 154 14 121 377 1315-1415 | 101 82 112 | 631 75 489 [ 1490
1330 - 1345 11 14 14 160 30 100 329 1330 - 1430 93 87 107 | 654 82 511 | 1534
1345 - 1400 30 22 37 140 18 137 384 1345-1445 | 118 105 124 | 704 65 537 | 1653
1400-1415 | 25 25 29 177 13 131 400 1400 - 1500 | 114 107 114 | 754 60 554 | 1703
1415-1430 | 27 26 27 177 21 143 421 1415-1515 | 125 105 110 | 797 61 556 | 1754
1430 - 1445 36 32 31 210 13 126 448 1430 -1530 | 116 105 117 | 835 55 553 | 1781
1445-1500 | 26 24 27 190 13 154 434 1445-1545 | 100 104 116 | 833 57 557 | 1767
1500 - 1515 36 23 25 220 14 133 451 1500 - 1600 87 95 112 | 863 60 523 | 1740
1515 - 1530 18 26 34 215 15 140 448 1515 - 1615 76 107 112 | 841 60 528 | 1724
1530 - 1545 20 31 30 208 15 130 434 1530 - 1630 85 109 106 | 826 56 503 | 1685
1545 - 1600 13 15 23 220 16 120 407 1545 - 1645 94 113 112 | 822 52 477 | 1670
1600- 1615 | 25 35 25 198 14 138 435 1600 - 1700 | 114 136 117 | 826 49 469 | 1711
1615-1630 | 27 28 28 200 11 115 409 1615- 1715 | 121 143 113 | 874 53 446 | 1750
1630 - 1645 | 29 35 36 204 11 104 419 1630- 1730 | 122 150 95 893 50 456 | 1766
1645 - 1700 33 38 28 224 13 112 448 1645-1745 | 125 163 69 890 42 426 | 1715
1700 - 1715 32 42 21 246 18 115 474 1700- 1800 | 115 152 46 852 33 413 [ 1611
1715-1730 | 28 35 10 219 8 125 425 1715 - 1815 95 134 26 780 17 365 | 1417
1730 - 1745 32 48 10 201 3 74 368 1730 - 1830 71 110 17 690 10 315 | 1213
1745-1800 | 23 27 5 186 4 99 344 1745 - 1845 41 69 11 586 10 309 | 1026
1800 - 1815 12 24 1 174 2 67 280 1800 - 1900 19 48 9 462 9 258 | 805
1815 - 1830 7 11 1 120 1 75 221
1830 - 1845 2 7 4 97 3 68 187 | [ PEARHAR [ 116 | 105 | 117 ] 835 | 55 | 558 ] 1781 |
1845 - 1900 1 6 3 62 3 43 123
Period End | 1081 | 962 | 1142 | 7385 [ 710 | 7110 | 18390 | Princess Hwy
PEAK HOUR
1430 - 1530 Princess Hwy [~ TOTAL VOLUMES | T
4 FOR COUNT 7110
669 952 PERIODS
i 8527
117
Central Av <« 835 2043 —
221 —> v Central Av
116 _t
<«— 1852 T
105
+— 172 v T 78209
553 8347
940 l
608 l

Princess Hwy Princess Hwy



SPECIALIST CONSULTANT STUDIES 3-39 SOUTH COAST CONCRETE CRUSHING
Nowra Brickworks Quarry AND RECYCLING PTY LTD
Part 3: Traffic and Transportation Assessment Report No. 742/04

Appendix 4

Criteria for Interpreting Results of Intanal Analysis
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SOUTH COAST CONCRETE CRUSHING
AND RECYCLING PTY LTD
Report No. 742/04

3-40 SPECIALIST CONSULTANT STUDIES

Nowra Brickworks Quarry
Part 3: Traffic and Transportation Assessment

Criteria for Interpreting Results of Intanal Analysis
1.  Level of Service (LOS)

LOS Traffic Signals and Roundabouts Give Way and Stop Signs
‘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 and accident study required.

'E' At capacity; at signals incidents will cause
excessive delays. Roundabouts require other
'F' control mode.
Unsatisfactory and requires additional capacity.

At capacity and requires other control mode.

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 Average
of Delay per Traffic Signals, Roundabout Give Way and Stop Signs
Service Vehicle
(secs/veh)
A less than 14 | Good operation. Good operation.
B 15to0 28 Good with acceptable delays and | Acceptable delays and spare
spare capacity. capacity.
C 2910 42 Satisfactory. Satisfactory but accident study
required.
D 43 to 56 Operating near capacity. Near capacity and accident study
required.
E 57to 70 At capacity; at signals incidents will | At capacity and requires other
cause excessive delays. control mode.
Roundabouts require 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 signals2 both queue length and delay increase rapidly as DS
approaches 1, and it is usual to attempt to keep DS to less than 0.9. Values of DS in the order of 0.7
generally represent satisfactory intersection operation. When DS exceeds 0.9 queues can be
anticipated.

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

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



