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CHAPTER 1 
INTRODUCTION 

'TRAVERS MOKGAN 

1.1 INTRODUCTION 

In August 1989, TRAVERS MORGAN was appointed by Connell Wagner 
(NSW) Pty Ltd to undertake the Pennant Hills Road widening (from Boundary 
Road to Mahers Road) traffic planning study as part of the Review of 
Environmental Factors (REF) requirements for the road improvement project. 

The aim of the study was to provide traffic advice to Connell Wagner during 
phase 1 (Concept Design) of the project on the following aspects: 

i. Collection and analysis of traffic data; 

Interpretation of the results of TRANPLAN modelling carried out by the 
Roads and Traffic Authority (RTA), Sydney Western Region for various 
design years and network options; 

iii. Assessing the original RTA design concept Registration No. 0013 031 CD 
002 and other alternatives; and 

iv. Recommendations on the preferred design concept. 

The traffic planning study was completed in June 1990 and the study report(1) 

presented to the client. 

The R E F  was placed on public exhibition in June 1990. 

However, the RTA has proposed that an Environmental Impact Statement (EIS) 
be prepared to address any matters raised by the community during the REF as 
well as the impact on the project of recent findings of the Commission of Inquiry 
into the Castlereagh (F2) Freeway. 

(1) Pennant Hills Road Widening Traffic Planning by Travers Morgan Pty Ltd, June 
1990. 
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In October 1990, TRAVERS MORGAN was appointed by Connell Wagner 
(NSW) Pty Ltd to carry out a traffic study for the EIS. The study is to bring 
forward the traffic analysis work carried out in the previous study for the REF 
(which assumes the construction of the F2 Freeway from Abbot Street to Delhi 
Road in North Ryde). It also addresses the impact on the road project of recent 
findings of the Commission of Inquiry into the Castlereagh (F2) Freeway. 

The regional traffic forecasts based on TRANPLAN were provided by RTA 
(Sydney Western Region). 

1.2 REPORT STRUCTURE 

The remainder of the report is structured as follows: 

* Chapter 2 summarises the traffic planning study for the REF. 

* Chapter 3 outlines the recommendation by the Commission of Inquiry on 
road projects in the F2 Freeway Corridor, the assumptions used by RTA 
in TRANPLAN modelling with these projects and results of traffic 
assignments in years 1993, 2001 and 2011. 

* Chapter 4 gives details of comparison of performance of the preferred 
design concept under the two options. 

* Chapter 5 discusses the impact of possible network options on the road 
project and the need for additional road widening reserve for Pennant 
Hills Road. 

* Chapter 6 presents the economic analysis by the SCATES model of future 
operating costs of road users and the impact of the project on access to 
properties, intersection operation and public transport services etc. 

In addition, Appendix A gives details of traffic assignment results and Appendix 
B lists SCATES economic assessment outputs. 
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CHAPTER 2 
SUMMARY OF TRAFFIC PLANNING STUDY0) FOR THE REF 

2.1 EXISTING TRAFFIC FLOWS 

2.1.1. Existing Traffic Pattern 

Pennant Hills Road is an arterial road (Route No. 77) connecting the Sydney- 
Newcastle Tollway (F3) and Pacific Highway at its northern end with Beecroft 
Road, Castle Hill Road, Carlingford Road, Marsden Road, James Ruse Drive 
and, in the future, the proposed Castlereagh (F2)(2) Freeway. 

The section of Pennant Hills Road north of Boundary Road was widened to 
dual-3 lane standards whilst the section south of Boundary Road remains 
essentially a four-lane undivided road. 

About half of the southbound traffic leaves Pennant Hills Road at the northern 

arm of Beecroft Road whilst a similar but smaller traffic volume joins the 
southbound flow from Castle Hill Road. Significant traffic flows leave the 
southbound carriageway of Pennant Hills Road for Hannah Street (490 
vehicles/hr) and Copeland Road (130 vehicles/hr) during the AM peak. 

In the northbound direction, traffic starts to build up at Copeland Road where 
about 370 vehicles/hr join the northbound flow on Pennant Hills Road during 
the A M  peak. Further north, another 420 vehicles/hr turn left from Aiken Road 
into Pennant Hills Road northbound. About 750 vehicles/hr leave Pennant Hills 
Road via Castle Hill Road and 610 vehicles/hr join it via the latter road. About 

(1) The traffic planning study for the REF was based on the assumption that the 
Castlereagh (F2) Freeway (from Abbot Street to Epping Road in North Ryde) would be 
built. 

(2) The proposal by the RTA to construct the section of Castlereagh (F2) Freeway 
from Pennant Hills Road, Beecroft to Epping Road at North Ryde was considered by 
a Commissioner of Inquiry for Environment and Planning. In July 1990 the Commission 
of Inquiry recommended against the construction of the freeway as proposed and 
suggested alternative road projects - see Chapter 3 for details. 
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710 vehicles/hr enter the northbound traffic stream on Pennant Hills Road from 
Beecroft Road in the AM peak. 

Generally speaking, therefore, the most heavily trafficked sections of Pennant 
Hills Road lie between Boundary Road and Beecroft Road, and between Castle 
Hill Road and Copeland Road. 

2.1.2. Daily Traffic Volume 

The section of Pennant Hills Road between Boundary Road in the north and 
North Rocks Road in the south is currently carrying an Annual Average Daily 
Traffic Flow (AADT) of between 38,000 vehicles per day (vpd) at a point just 
south of Copeland Road to over 58,000 vpd at a point north of Boundary Road. 

Castle Hill Road is now carrying about 33,000 vpd at a point near Church Street. 
Beecroft Road has recorded a flow of about 23,000 vpd west of Pennant Hills 
Road. 

2.1.3. Seasonal and Hourly Variation of Traffic Flow 

The AADT on Pennant Hills Road exhibits a seasonal variation pattern which 
is typical of suburban arterial roads. Figure 1 shows the seasonal variation; the 
AADT reaches the peak in December but drops significantly in January. The 
lowest AADT occurs during the winter months of July and August. 

Figure 2 shows the weekday hourly variation of traffic volumes on Pennant Hills 
Road at a point just south of Copeland Road. The southbound flow is 
predominant during the morning and, in the afternoon the reverse holds for the 
northbound flow which generally exhibits a gentler peak than the southbound 
flow. Both Figure 1 and Figure 2 are derived from the Roads and Traffic 
Authority's publication 'Traffic Volume and Supplementary Data for Sydney 
Region" (DMR). 

2.1.4. Intersection Movement Counts 

Intersection movement counts were obtained from Roads and Traffic Authority 
(RTA) records and extracted from West Pennant Hills Traffic Study (1989) 
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prepared by Transportation Environment Consultants. These are fairly recent 
movement counts (both AM and PM peaks) at various intersections along 
Pennant Hills Road. Supplementary intersection movement counts were 
undertaken where no previous records exist or more up-to-date information is 
desirable. The results of these counts are summarised in Figure 4. 

2.1.5. Bus Routes and Services 

Pennant Hills Road and its immediate environs are currently served by an 
extensive network of STA buses and buses operated by private operators. 

Figure 5 shows the detailed routing of buses along Pennant Hills Road and areas 
on both sides of the road as well as Castle Hill Road. The area on the west side 
of Pennant Hills Road and Castle Hill Road lies within the jurisdiction of 
Baulkham Hill Shire Council whereas the area to the east of these roads is part 
of Hornsby Shire. Figure 5 also indicates the turning and cross movements of 
buses at all intersections along this section of Pennant Hills Road. 

There are eighteen different bus routes operated by six operators (including 
STA) in the area. 

-5- 



ITRAVERS MORGAN 

Details of their operation are summarised in Figure 5 and the following table: 

TABLE 2.1: DETAILS OF BUS ROUTES AND THEIR OPERATORS ON PENNANT 
HILLS ROAD 

Operator Route No. From To 

Harris Park Transport 82 Epping Station Carlingford Square/North 
Company Carlingford 

90 Barclay Road Epping Station via North 
Rocks 

91 Pennant Hills Station West Pennant Hills or Old 
Northern Road 

101 Parramatta Station Pennant Hills Station 
165 Parramatta Station Epping Station 
181 Parramatta Beecroft Station 

Hornsby Bus Group 148 Pennant Hills Station Hornsby 

Metrowest Bus Company 150 Eastwood Carlingford Station 

State Transit Authority 501(511) Ryde Carlingford 

Red Arrow (Westbus Pty Ltd) 630 Epping Blacktown via Baulkham Hill 

Glenorie Bus Company 651 Berrilee Pennant Hills Station 
652 Glenorie Pennant Hills Station 
653 Glenhaven Pennant Hills Station 
654 Castle Hill Macquarie University via 

Beecroft Station 
655 Castle Hill Pennant Hills Station via 

West Pennant Hills 
657 Annangrove Pennant Hills Station 
658 Kenthurst Pennant Hills Station 

2.1.6. Truck and Heavy Vehicle Movements 

A truck study of the Castlereagh (F2) Freeway corridor was carried out for the 
RTA by Stapleton and Hallam in February 1990. The main function of the 
study was to provide a data base on truck and heavy vehicle movements through 
the corridor. 

Counts were undertaken along various screenlines of the corridor and one of 
these fell on Pennant Hills Road north of Castle Hill Road. The number of 
trucks and heavy vehicles in the traffic stream is summarised in Table 2.2. 
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TABLE 2.2: NUMBER OF TRUCKS AND HEAVY VEHICLES ON PENNANT HILLS 
ROAD NORTH OF CASTLE HILL ROAD FROM 6 AM TO NOON. 
HOURLY FLOWS (2-WAY) 

Period Car Lt Truck Hv Truck Semi Bus Total 

6-7 am 2,179 179 46 120 6 2,530 
7-8 2,897 120 78 158 28 3,281 
8-9 2,697 160 68 158 40 3,123 
9-10 2,010 193 90 169 25 2,487 
10-11 1,621 196 79 155 11 2,062 
11-12 noon 1,511 128 72 144 11 1,866 

Total 12,915 976 433 904 121 15,349 
Percentage 84.1% 6.4% 2.8% 5.9% 0.8% 100% 

Source: Truck Study of the Castlereagh Freeway (F2) Corridor by Stapleton and Hallam. 
Note: Car = Car, van and motorbike 

Lt Truck = Vehicles with more than 4 wheels but only 2 axles 
Hv Truck = Heavy rigid truck with 3 or more axles 
Semi = Semi-trailer 
Bus =Bus 

Overall percentage of heavy vehicles on Pennant Hills Road was 9.5% during the 
period from 6.00 am to noon. 

However, along a screenline of the corridor west of Pennant Hills Road, it was 
observed that the overall percentage of heavy vehicles during the morning peak 
two hours period of 7.COto 9.00 am was lower than the 6.00 am to noon period 
(2.9% versus 4%) but there was a higher concentration of these vehicles on 
Pennant Hills Road east of James Ruse Drive (6% during AM peak two hours). 

In the weekday night time period from 8.00 pm to 2.00 am, the number of trucks 
and heavy vehicles observed on Pennant Hills Road north of Castle Hill Road 
is shown on Table 2.3. 
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TABLE 23: NUMBER OF TRUCKS AND HEAVY VEHICLES ON PENNANT HILLS 
ROAD NORTH OF CASTLE HILL ROAD FROM 8 PM TO 2 AM- HOURLY 
FLOWS (2-WAY) 

Period Car Lt Truck Hv Truck Semi Bus Heavy Veh 

8-9 pm 751 21 7 81 2 10.4% 
9-10 pm 623 16 7 89 3 13.4% 
10-11 pm 516 10 8 47 0 9.5% 
11-12 midnight 362 10 2 71 1 16.6% 
12-1 am 143 12 2 45 0 233% 
1-2 am 78 16 3 43 0 32.9% 

Source: Truck Study of the Castlereagh Freeway (F2) Corridor by Stapleton and Hallam. 

There was a consistent number of heavy vehicles throughout the night time 

survey period, with the proportional impact increasing early in the morning. 

The result of the truck survey reinforces the need to improve the road over the 
day and not just for peak commuter travel hours. 

2.2 EXISTING INTERSECTION OPERATION AND CAPACITY 

Although the scope of the road project includes only the section of Pennant Hills 
Road from Lilla Road in the north to Murray Farm Road in the south, the 
traffic analysis was extended to cover the section between Boundary Road and 
North Rocks Road in order to provide a more comprehensive basis of 
evaluation. 

There are at present nine sets of traffic lights along this section of Pennant Hills 
Road. They are located (from north to south) at: 

* Boundary Road 
* North arm of Beecroft Road 
* South arm of Beecroft Road 
* South of Cardinal Avenue (pedestrian crossing only) 
* Castle Hill Road 
* Aiken Road 
* Copeland Road/Eaton Road 
* South of Murray Farm Road (pedestrian crossing only) 
* North Rocks Road. 
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SCATES(1) analysis of existing intersection operation and capacity was carried 

out using intersection movement counts along Pennant Hills Road. These 

include movements entering and leaving side streets which are not signalised at 

present. 

In order to calibrate SCATES model parameters, the calculated cycle lengths, 
phase splits, queue lengths etc were compared with the current SCATS (Sydney 
Co-ordinated Adaptive Traffic Signal System) data at three major intersections. 

The calculated degrees of saturation of the signalised intersections along 
Pennant Hills Road are shown on the following table: 

TABLE 2.4: DEGREE OF SATURATION OF EXISTING INTERSECTIONS 
ON PENNANT HILLS ROAD 

Degree of Saturation 
AM Peak PM Peak 

Coordinated Isolated Coordinated Isolated 

Boundary Rd 1.10 1.10 0.97 0.97 
N. Arm of Beecroft Rd 0.76 0.82 0.75 0.77 
S. Arm of Beecroft Rd 0.89 0.90 0.84 0.90 
Castle Hill Rd 0.92 0.92 0.96 0.96 
Aiken Rd 1.04 1.04 0.94 0.94 
Copeland Rd/Eaton Rd 1.37 1.37 0.92 0.93 
North Rocks Rd 1.07 1.07 0.94 0.94 

The above table shows that most intersections along Pennant Hills Roads are 
operating at capacity during peak periods, especially in the AM peak. The most 
congested intersections are those at Copeland Road/Eaton Road (degree of 
saturation = 1.37), Boundary Road (degree of saturation = 1.10) and North 
Rocks Road (degree of saturation = 1.07) with resultant long queues of traffic 

on their approaches. 

2.3 EXISTING PENNANT HILLS ROAD OPERATION AND CAPACITY 

(1) SCATES calculates phase splits, cycle lengths, delays, stops, turning bay 
requirements and fuel consumption as well as operating cost for co-ordinating traffic 
signal systems. 
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Pennant Hills Road is currently carrying traffic flows which are well above the 
design capacity of the road except for the section between Beecroft Road and 
Castle Hill Road. 

Table 2.5 shows the design traffic volumes in passenger car units (p.c.u) per hour 
for urban roads at different levels of service. 

TABLE 2.5: ONE WAY TRAFFIC VOLUMES (PCU/HR) FOR URBAN 
ROADS AT DIFFERENT LEVELS OF SERVICE 

Type of  Road Level of Service* 
A 

2 Lane Undivided 540 630 720 10 900 
0 

4 Lane Undivided 900 1050 1200 1350 1500 

4 Lane Undivided 
with Clearways 1080 1260 1440 1620 1800 

4 Lane Divided 
with Clearways 1140 1330 1520 1710 1900 

6 L ine  Undivided 1440 1680 1920 2160 2400 0 

6 Lane Divided 
with Clearway 1740 2030 2320 2610 2900 

Source: DMR 
Note: * Level of Service: A- Free flow (almost no delays) 

B. Stable flow (slight delays) 
C- Stable flow (acceptable delays) 
D- Approaching unstable flow (tolerable delays) 
E- Unstable flow (congestion; intolerable delays) 
F- Forced flow (jammed) 

The Service Volumes and Capacity in the above Table can increase by 20 to 40 
percent where, amongst other factors, the absence of significant traffic 
movements entering/crossing the major roadway from minor streets or major 
developments, and where these movements are restricted by major road priority 
controls. 
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By comparison with the above table, the level of service of various sections of 
Pennant Hills Road is as follows: 

Section Level of Service (AM Peak) 
Boundary Road to Beecroft Road E 
Beecroft Road to Castle Hill Road D 
Castle Hill Road to Copeland Road F 
Copeland Road to North Rocks Road D 

It is apparent that the section from Castle Hill Road to Copeland Road is 
operating under forced flow conditions with long queues of traffic and low 
travelling speed during peak periods. In the northbound direction, the section 
between Beecroft Road (northern arm) and Boundary Road is also running to 
saturation with an unsatisfactory level of service during peak periods. 

2.4 TRAFFIC ASSIGNMENTS FOR YEARS 1991, 2001 AND 2011 

2.4.1. Historical Growth Trends 

Figure 3 shows the historical growth trends of traffic flow on Pennant Hills Road 
and Castle Hill Road at various strategic locations. An indication of this growth 

can also be seen in Table 2.6 which compares AADTs in 1985-1987: 

TABLE 2.6: AADT GROWTH ON PENNANT HILLS ROAD AND CASTLE 
HILL ROAD AT VARIOUS LOCATIONS 1985-1987 

Location AADT (VPD) Annual Growth 
1985 1987 (%) 

Pennant Hills Road 
North of Boundary Road 47,996 54,911 7.2 
West of Marsden Road 38,436 41,250 (1) 3.7 
South of Copeland Road 32,717 35,016 3.5 
Castle Hill Road 23,852 32,622 6.5 

Source: DMR Traffic Volumes & Supplementary Data 1987 
Note: (1) extrapolated 

The above annual growth rates reflect significant growth of population and 
attraction in the Hills District. 
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2.4.2. Traffic Distribution and Assignment Methodology 

A detailed description of the methodology using RTA's TRANPLAN model was 
given in Travers Morgan's report - Pennant Hills Road Widening Traffic 
Planning (June 1990). 

It was found that the assigned traffic flows(1) in the base year generally 
matched those actually observed on the road after suitable adjustments were 
made to a few locations. 

2.4.3. Traffic Assignment for Year 1993 

TRANPLAN assignments were produced for the following loaded networks: 

Network Description Triptable Lodhist 

HD93N1 1993 Committed works 1991 HD93L1 
F2 (Delhi - Abbott) [tolled] 
F4 Missing Link [tolled] 
Silverwater Road extension 
Pennants Hills Road widening 

HD93N6 1993 Committed works 1991 11D93L6 
As above NO MERELYNNE 
CONNECTION TO F2 

F2E93N4 1993 Committed works 1991 F2E93L4 
F2 (Delhi - Abbott) [No Toll] 
F4 Missing Link [Tolled] 
Silverwater Road extension 
Pennant Hills Road widening 

The TRANPLAN assignment for Network HD93N1 was adjusted for the 
corrections required as mentioned in paragraph 2.4.2 and divided by a factor of 
1.7 to give an equivalent AM peak hour flow (vph) in year 1993. The result is 
shown in Diagram 4 of Appendix A (PHR93TML). 

(1) The assignments produced by the TRANPLAN model cover two hours in the AM 
peak and exclude commercial vehicles. These should be divided by a factor of 1.7 to 
give an equivalent AM peak hour flow (vph). 
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Similarly, the results of TRANPLAN assignments for Network HD93N6 and 
Network F2E93N4, after similar adjustments, are shown in Diagrams 5 and 6 of 
Appendix A (PHR93TNM & PHR93NTML) respectively. 

2.4.4. Traffic Assignment for Year 2001 

The trip matrix table for year 2001 was loaded onto the following two road 
networks: 

Network Description Triptable Lodhist 

I-ID01N1 2001 Most  likely network 2001 HD0111 
F2 (Delhi - Abbott) [tolled] 
F4 Missing Link [tolled] 
Silverwater Road  extension 
Pennants Hills Road  widening 

F2E01N4 2001 Most likely N E T W O R K  2001 F2E01L4 
F2  N O  T O L L  ( D e l h i .  Abbott) 
Then  as in HDO1N1 

The TRANPLAN assignment for Network HDO1N1 after adjustments is shown 

on Diagram 7 of Appendix A (PHRO1TNL). 

Similarly, the results of TRANPLAN assignment for Network F2E01N4, after 
adjustments, is shown in Diagram 8 of Appendix A (PHRO1NTNL). 

2.4.5. Traffic Assignments for Year 2011 

The trip matrix table for year 2011 was loaded onto the following road networks: 
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Network Description Triptable Lodhist 

HD11N1 2011 Expected Network 2011 HD11L1 
F2 (Delhi - Abbott) [tolled] 
No F3 - F2 Connection 

F2E11N4 2011 Expected Network 2011 F2E11L4 
F2 (Delhi - Abbott) [No Toll] 
No F3 - F2 Connection 

F2E11N6 2011 Expected Network 2011 F2E11L6 
F2 (Delhi - Abbott) [Tolled] 
F3 F2 Connection In 

The TRANPLAN assignment for Network HD11N1 after adjustments is shown 

on Diagram 9 of Appendix A (PHR11TNL). 

Similarly, the results of TRANPLAN assignments for Networks F2E11N4 and 
F2E11N6, after adjustments, are shown in Diagrams 10 and 11 of Appendix A 
(PHR11NTNL and PHR11TL) respectively. 

2.5 ASSESSMENT OF ORIGINAL RTA DESIGN CONCEPT 

Various alternative proposals for Pennant Hills Road widening were assessed by 
the SCATES model using traffic assignment results in years 1993, 2001 and 2011 
and taking the original RTA design concept as a starting point. The original 
RTA concept utilises the existing road reserve boundary. 

Review of  Number of Through Lanes and Extent of Widening 

Assessments were made of the possibility of reducing the encroachments onto 
the Observatory Park by deleting one southbound lane on Pennant Hills Road 
and the effect on traffic conditions by reducing the extent of widening of the 
road between Beecroft Road (south arm) and Lancaster Avenue from dual three 
lanes to dual two lanes. The results show that they would either over-tax the 
road capacity or precipitate in enforced merging and a lowering of level of 
service. 
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Review of Extent of Widening 

The SCATES analysis shows that it would be desirable to extend the road 
widening project southwards to include North Rocks Road, or at least carry out 
substantial improvements at the intersection of North Rocks Road/Pennant Hills 
Road, in some future stage in view of the congestion anticipated over this 
section. 

Review of  Castle Hill Road Improvements 

The original design concept shows only one traffic lane in the proposed tunnel 
from Castle Hill Road to Pennant Hills Road southbound. The TRANPLAN 
assignments for year 2011, however, predicted a very high flow of about 2,700 
vehicles/hr turning right from Castle Hill Road into Pennant Hills Road in the 
AM peak. In order to cater for this heavy traffic demand, it is considered that 

a two-lane tunnel would be required. 

Review of Intersection Design 

The design of all intersections were assessed') using the SCATES model. In 
particular, six alternative traffic arrangements for the closely spaced intersections 
of Copeland Road/Eaton Road and Aiken Road with Pennant Hills Road, 
utilising the existing road reserve boundary, were evaluated with regard to their 
merits of improving traffic flow along Pennant Hills Road and effects on access 
and traffic detour. The intersection of Cardinal Avenue with Pennant Hills 
Road was assessed for alternative design concepts relating to access to West 
Pennant Hills Public School and the shopping centre at Thompsons Corner and 
the amount of traffic on Cardinal Avenue. 

Review of  Impact of Widening on Observatory Park 

In an attempt to minimise the impact of road widening on the Observatory Park 
(which was regarded as a landmark with high amenity value during the REF) 
and the adjacent Mount Benedict Girls' High School, five different traffic 

(1) For details of the assessments, refer to Travers Morgan's report - Pennant Hills 
Road Widening Traffic Planning 
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arrangements for the intersection of Pennant Hills Road with the two arms of 
Beecroft Road were investigated and the results are summarised in Table 2.7. 
On the basis of this investigation, the existing traffic arrangement was found to 
have the least impact on the park. 

Review of Road Closures 

We consider that the proposed road closures shown on the original RTA concept 
design are generally reasonable for the efficient operation of the improved 
Pennant Hills Road and its connection to the F2 Freeway. 

Review of  Bus Stops 

The proposed location of bus stops with respect to existing and possible future 
bus services were reviewed. Some additional bus stops in indented bays were 
considered necessary to improve passenger comfort, public transport patronage 
and traffic flow conditions on Pennant Hills Road. 

Conclusion of Traffic Assessment 

The traffic assessment showed that provided the further improvement options as 
described in paragraph 2.6 below are adopted, the proposed widening of Pennant 
Hills Road would provide an effective solution to cater for future traffic 
demands on this important arterial route. 

2.6 RECOMMENDATION ON DESIGN CONCEPT 

The following recommendations are made for the preferred design concept 
assuming that the F2 Freeway from Abbot Street to Epping Road in Lane Cove 
would be  constructed: 
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T A B L E  2.7: INTERSECTIONS O F  P E N N A N T  HILLS R D  VITITI B E E C R O F T  RD 
C O M P A R I S O N  O F  ALTERNATIVE D E S I G N S  W M '  P R E F E R R E D  ARRANGEMENT 

A L T E R N A T I V E  C O N S I D E R E D  E N C R O A C H M E N T  O N T O  ADVANTAGES 
O B S E R V A T O R Y  PARK') 

1. P re fe r r ed  Arrangement: 
E / B  flow via n o r t h  a r m  of 
Beecrof t  R d ,  W / B  f low via 
s o u t h  a r m o f  Beecrof t  Rd. 

2. Al ternat ive  One: 
Two-way traffic o n  n o r t h  a r m  of 
Beecrof t  R d  w i t h  o r  without 
left- turning traffic f r o m  Beecroft 
R d  s o u t h  a r m  i n t o  P e n n a n t  Hills 
R d  S/B. 

M o r e  encroachments (about 
6.5m) along the no r th  side of 
park.  Land  could b e  returned 
t o  p a r k  o r  the reserve near 
M o u n t  Benedict Girls '  High 
School along the sou th  a r m  of 
Beecroft Rd. 

Serious overloading o f  intersection o f  Pennant 
Hills R d  with t h e  n o r t h  a r m  o f  Beecroft  Rd. 
Additional(2) se t  o f  traffic lights a t  the 
intersection o f  t h e  two  a r m s  o f  Beecroft  Rd. 

3. Al ternat ive  Two:  More  encroachments (about  Inadequate  absorpt ion  capacity if the  system is 
Remove  traffic lights(3) a n d  6.5m) a long both the  nor th  side t rea ted  a s  a roundabou t  (give-way) rule applies). 
convert  t h e  r o a d s  a r o u n d  the and  south side o f  park(4). Less Inadequate  weaving lengths along all sides of 
p a r k  in to  a clockwise ro tary  encroachment  onto  the western pa rk  if the  system is t rea ted  as a series of 
system. side o f  park. weaving sections. 

4. Al ternat ive  Three: 
Two-way traffic o n  b o t h  a r m s  of 
Beecrof t  R d  ( m o s t  direct  route 
f o r  all movements). 

M o r e  encroachments  (about 
3.2-6.5m) a long t h e  nor th  side 
o f  park) .  Some land could be 
re turned  to  park  a long  the 
south  a r m  o f  Beecroft  Rd. 

Overloading o f  intersection o f  Pennant  Hills Rd 
with the  nor th  a r m  o f  Beecroft  Rd.  Additional 

set  o f  traffic lights a t  intersection o f  t h e  two 
a rms  o f  Beecroft  Rd. 

S. Alternat ive  F o u r  M o r e  encroachments  ( f rom Overloading o f  intersection o f  Pennant  Hills Rd 
W / B  flow via n o r t h  a r m  o f  about  3.2m t o  nil) along t h e  with the  no r th  a r m  o f  Beecrof t  Rd. Additional 
Beecrof t  Rd ,  E / B  flow via sou th  nor th  side o f  park  a n d  ( a b o u t  se t  o f  traffic lights a t  t h e  intersection o f  t h e  two 
a r m  o f  Beecrof t  Rd .  3.2m) along the west  side o f  a r m s  o f  Beecroft  Rd.  School buses o n  the 

park. Some land could b e  wrong  side o f  M o u n t  Benedict  Girls '  High 
re turned t o  park  along the School. 
south a r m  o f  Beecroft Rd. 

Note: (1) C o m p a r e d  t o  p re fe r red  arrangement 
(2) N o t  r e q u i r e d  if t h e  south  a r m  o f  Beecroft  R d  is closed t o  traffic 
(3)  Traf f ic  lights a r e  still required a t  intersection o f  Pennan t  Hills R d  with t h e  sou th  a r m  o f  Beecrof t  R d  t o  ca t e r  for 

pedes t r i ans  crossing Pennant  Hills Rd 
(4)  R e q u i r e d  if t h e  system is t rea ted  as a series of weaving sections instead o f  a roundabout 
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2.6.1. Number of Through Lanes 

Pennant Hills Road 

We recommend that Pennant Hills Road should be widened to generally dual 
three lane standards, with the additional provision of exclusive turning lanes 
where required. 

Between Beecroft Road (South Arm) and Lancaster Avenue, the widening could 
be gradually narrowed down to dual two lanes without unduly restricting the 
capacity of the route as a whole. However, the additional lanes would improve 
operating conditions and driving comfort. 

Tunnel from Castle Hill Road to Pennant Hills Road 

We recommend that a two-lane tunnel should be provided, which could be 
marked for one-lane only in the first few years after the project is completed. 

2.6.2. Intersection Design 

F2 Freeway/Pennant Hills Road 

All movements should be allowed to and from the freeway. 

We recommend the following measures should be adopted: 

Provision of a short left-turn slip from the F2 westbound ramp into 
Pennant Hills Road southbound. 

The pedestrian crossing at the south-western corner be made radial to the 
kerbline. 

Provision of three lanes from the F2 eastbound ramp turning into Pennant 
Hills Road northbound. 

Without the section of the freeway east of Pennant Hills Road, a different traffic 

arrangement as described in paragraph 4.1 would be required. 
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Eaton Road/Copeland Road/Pennant Hills Road 

We recommend that all existing movements at Copeland Road should continue 
with the provision of adequate left-turn and right-turn bays. 

The provision of a turning bay on Pennant Hills Road will enable right-turns for 
northbound traffic to Copeland Road except for the AM peak (7.00 - 10.00 am). 
During the AM peak, we recommend that this right-turn be banned (buses 
excepted). However, it may not be necessary to impose the ban on the right- 

turn into Copeland Road in the first few years after the project is completed. 

We recommend that all movements be permitted at Eaton Road, except for the 
right-turn in. 

It is essential that the traffic lights at this intersection be closely coordinated with 
those at the nearby T-intersection with Aiken Road. 

Aiken Road/Pennant Hills Road 

We recommend two right-turn lanes into Aiken Road be provided. In addition, 
road widening within the existing road reserve should be carried out in Aiken 
Road at the approach to Pennant Hills Road to provide an additional left-turn 
lane. The right-turn out from Aiken Road should continue to be banned. 

Castle Hill Road/Pennant Hills Road 

We recommend a 2-lane tunnel be constructed to provide unimpeded right turns 
from Castle Hill Road to Pennant Hills Road. 

A U-turn facility above the tunnel portal at Thompsons Corner should be 
provided for Castle Hill Road southbound traffic. 

We recommend that two lanes under signal control should be provided for the 
left-turn from Pennant Hills Road northbound into Castle Hill Road. 
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Cardinal Avenue/Pennant Hills Road 

We recommend the installation of traffic lights, establishment of pedestrian 
crossings, and provision of a turning bay in Pennant Hills Road to enable right- 

turns for southbound traffic to the western side of Cardinal Avenue. The 

present right-turn into the eastern arm of Cardinal Avenue from Pennant Hills 
Road should be banned (buses excepted). 

We consider that the cross movements between east and west sides of Cardinal 
Avenue would not significantly affect the operation of the intersection. The 
preferred concept design shows these movements being prohibited, and east side 
becoming left turn out only. 

Beecroft Road/Pennant Hills Road 

All existing movements at the intersection should remain. We recommend the 
existing pedestrian crossing be relocated to the south side of the intersection and 
the Beecroft Road approach be realigned slightly to provide a high entry angle. 

Boundary Road/Pennant Hills Road 

Our recommendations for this intersection consist of the following: 

All existing movements be retained. 

Provision of two right-turning lanes about 150 metres long from Pennant 
Hills Road into Boundary Road. 

Provision of five lanes in Boundary Road for as long as possible to allow 
two right-turn lanes and one left-turn lane out from Boundary Road. 

Church Street/Castle Hill Road 

We recommend the right-turn from Castle Hill Road into Church Street be 
banned. 

Access from Church Street into Mt Wilberforce Lookout car park should only 
be provided under signal control. 
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2.6.3. Road Closures 

The following road closures and access arrangements of the roads connecting to 
Pennant Hills Road are recommended: 

Lilla Road - left in/left out only 
Beecroft Road (both arms) - unchanged 
Loftus Road - left in/left out only 
Hull Road - left in/left out only 
Lancaster Avenue - left in/left out only 
Grace Avenue - closed 
Oratava Avenue - left out only 
Hannah Street - left out only 
Mahers Road - closed when the interchange with F2 is constructed. 

2.6.4. Bus Stops 

Bus stops at properly designed indented bays are recommended at the following 
locations: 

Pennant Hills Road 
Southbound 

south of Hull Road 
south of Cardinal Avenue 
Thompson's Corner opposite Castle Hill Road 
north of Copeland Road 

- south of F2 Freeway 
Northbound 
- north of F2 Freeway 

north of Aiken Road 
north of Cardinal Avenue 
south of Hull Road 
south of Beecroft Road 

Castle Hill Road 
- on the southern side near driveway to church 

Beecroft Road 
on the south arm of Beecroft Road near Pennant Hills Road (bus 
stop only) 

-21- 



1 TRAVE RS 
MOKGAN 

CHAPTER 3 
EFFECTS OF RECOMMENDATION BY COMMISSION OF INQUIRY 
FOR THE CASTLEREAGH (F2) FREEWAY ON TRAFFIC PLANNING 

FOR PENNANT HILLS ROAD WIDENING 

3.1 RECOMMENDATION BY COMMISSION OF INQUIRY FOR THE 
CASTLEREAGH (F2) EXPRESSWAY ON ROAD PROJECTS IN THE 
PROPOSED EXPRESSWAY CORRIDOR 

The proposal by the Roads and Traffic Authority (RTA) to construct the section 
of Castlereagh (F2) Freeway from Pennant Hills Road, Beecroft to Epping Road 

at North Ryde was considered by a Commission of Inquiry for Environment and 
Planning. 

In July 1990, the Commission of Inquiry recommended against the construction 
of the freeway as proposed and suggested the following road projects in the same 
corridor: 

* an Epping Bypass involving a tunnel connecting Carlingford Road to 
Pembroke Street and then Epping Road; 

* the Epping Bypass be supported by a number of road improvements on 
Epping Road including fly-overs at Vimiera, Balaclava, Herring and 
Wicks Road; 

* widening of Carlingford Road; and 

* a fly-over at Carlingford Road and Pennant Hills Road and upgrading of 
Pennant Hills Road with a fly-over at North Rocks Road to connect to 
the western arm of the Castlereagh Freeway near the Golf Course at 
Pennant Hills. 

Should the recommendations by the Commission of Inquiry on road projects in 
the corridor be adopted, they would have a profound effect on the future 
distribution of traffic in the road network adjacent to Pennant Hills Road and 
the road itself. Consequently, it was necessary to define more clearly the 
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assumptions underlying the road network options before carrying out traffic 
assignments using the TRANPLAN model and evaluation of scenarios based on 
these options. 

3.2 TRANPLAN MODELLING FOR PROJECT ALTERNATIVES - EPPING 
BYPASS, IMPROVEMENTS ON EPPING AND CARLINGFORD ROADS AND 
UPGRADING OF PENNANT HILLS ROAD BETWEEN CARLINGFORD AND 
NORTH ROCKS ROAD 

Preliminary engineering assessment of the road projects recommended by the 
Commission of Inquiry was carried out by the RTA (Sydney Western Region). 
This resulted in a more clearly defined set of individual road improvement 
schemes. The schemes incorporated, in certain cases, alternative proposals for 
upgrading key intersections, with due consideration of engineering factors and 
environmental constraints, but generally would provide the equivalent level of 
capacity improvements envisaged by the Commission of Inquiry to the roads 
involved. The schemes are as follows: 

Epping Bypass 
A four-lane two-way tunnel connecting Carlingford Road at its eastern 
end with Epping Road just to the east of Pembroke Street. 

Improvements on Epping Road 
Widening of sections of Epping Road between the proposed tunnel and 
Delhi Road and grade-separation at Vimiera Road, Balaclava Road, 
Herring Road and Wicks Road to provide six unimpeded through lanes. 

Widening of Carlingford Road 
Widening of Carlingford Road to six lanes and grade-separation at its 
intersections with Pennant Hills Road, Midson Road and Beecroft Road 
(Epping Bypass Tunnel). 

Upgrading of Pennant Hills Road between Carlingford and North Rocks 
Roads 
At the intersections of Carlingford Road/Pennant Hills Road and 
Marsden Road/Pennant Hills Road, a single-lane tunnel would connect 
the westbound carriageway of Carlingford Road with the southbound 
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carriageway of Pennant Hills Road west of Marsden Road. Another 
single-lane tunnel would enable traffic to exit directly from Carlingford 
Road westbound onto Pennant Hills Road northbound. The two existing 

sets of traffic lights at the intersection of Carlingford Road/Pennant Hills 
Road and Marsden Road/Pennant Hills Road would remain to cater for 
other turning movements. 

Moreover, Pennant Hills Road would be widened on its western side to 
allow a two-lane northbound carriageway from Marsden Road to Moseley 
Street, segregated from another two lanes for traffic from Marsden and 
Pennant Hills Roads right-turning into Carlingford Road only. Two lanes 
would be provided for southbound traffic on Pennant Hills Road plus a 
single-lane ramp linking Pennant Hills Road directly with Carlingford 
Road eastbound. 

Between Moseley Street and North Rocks Road, Pennant Hills Road 
would be widened to dual three-lanes. A diamond interchange would be 
provided at the intersection with North Rocks Road to provide for 
unimpeded traffic flow along Pennant Hills Road. 

A pair of west-facing ramps would be provided to connect the western 
arm of the F2 Freeway opposite Pennant Hills Golf Course with Pennant 
Hills Road. 

The original proposal for a Castlereagh (F2) Freeway between Pennant 
Hills Road and Epping Road at North Ryde (hereinafter referred to as 
the Freeway Option) assumed in the traffic analysis in the REF and the 
alternative road network incorporating the above improvements 
(hereinafter referred to as the Epping Bypass Option) is shown on Figure 
6. 

3.3 NETWORKS AND TRAFFIC ASSIGNMENT FOR YEAR 1993 

TRANPLAN assignments were produced by the RTA for the following loaded 
networks: 
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YEAR 1993 

Network 
Description Triptable 

LODHIST 

1. P + A + E 
1993 Committed works 
F4 Missing Link (tolled) 
Silverwater Rd extension 1991 PH93L11 
Only western (from Abbot St to Pennant Hills Rd) 
arm of F2 in. 
Pennant Hills Rd widening Epping Bypass 
Improvements on Epping Rd 
Widening of Carlingford Rd 
Grade separation at the intersections of Carlingford Rd/ 
Pennant Hills Rd and western arm of F2/Pennant Hills Rd 

2. A + E 
Same as 1 but no Pennant Hills Rd widening 1991 PH93L22 

3. P + A 
1993 committed works 
F4 Missing Link (tolled) 
Silverwater Rd extension 1991 PH93L1 
Only western (from Abbot St to Pennant Hills Rd) 
arm of F2 in. 
Pennant Hills Rd widening 

The TRANPLAN assignment for Network P+  A +  E was adjusted for the 
corrections required as mentioned in paragraph 2.4, and divided by a factor of 
1.7 to give an equivalent AM peak hour flow (vph) in year 1993. The result is 
shown in Diagram 13 of Appendix A (PHR93PAE). 

Similarly, the results of TRANPLAN assignments for Network P + A and 
Network A +  E, after similar adjustments, are shown in Diagrams 12 and 14 of 
Appendix A (PHR93F2W and PHR93AE) respectively. 

PHR93AE is the "DO NOTHING" case for Pennant Hills Road widening (from 
Boundary Road to Mahers Road) under the Epping Bypass Option whilst 
PHR93F2W was included for comparison purpose only as it included neither the 
freeway ( B + C  sections) nor the Epping Bypass. 
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3.3.1. Effect of Epping Bypass in Year 1993 

Under the Epping Bypass Option, traffic flow on Pennant Hills Road 
southbound at the Boundary Road end would increase from about 3,470 vph to 
3,750 vph during the AM peak. For the section between Beecroft Road (south 
arm) and Castle Hill Road, there would be an increase from about 1,650 vph to 
1,920 vph. The traffic flow in the reverse direction would remain generally 
unchanged. 

Between Castle Hill Road and Aiken Road, there would be no significant 
change in traffic flow volume in the southbound direction although it would 
increase slightly (60-100 vph) in the northbound direction under the Epping 
Bypass Option. 

From Aiken Road to F2 Freeway, there would be some reduction of traffic flow 
in both directions, due to change of traffic pattern (eg. more traffic opt to turn 
into Aiken and Copeland Roads). 

As would be expected, under the Epping Bypass Option, a great deal more 
traffic would be attracted to use the section of Pennant Hills Road between the 
western arm of the freeway and Carlingford Road (an increase of 40%). 

The Average Annual Daily Traffic (AADT)(1) on the section of Pennant Hills 
Road to be improved as calculated by SCATES would increase from 52,433 pcu's 
to 59,267 pcu's under the Epping Bypass Option. 

Without the freeway (B + C sections), more traffic (about 270 vph) from Ryde, 
Turramurra, West Pymble and areas further to the east would use Pennant Hills 
Road via Comenarra Parkway or Pacific Highway to travel to the western arm 
of the freeway or Aiken Road (thence to West Pennant Hills, Carlingford or 
Pennant Hills Road west of Marsden Road). Similarly, more traffic (about 270 
vph) from Castle Hill Road and Boundary Road would opt to use either Pennant 

(1) This is only an approximate indication since the AADT calculated by SCATES 
excluded the flow in the tunnel from Castle Hill Road into Pennant Hills Road. The 
model for the Freeway Option consisted of 10 intersections including North Rocks Road 
whilst that for the Epping Bypass Option had only 9 intersections. 
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Hills Road (north of Boundary Road) or Beecroft Road during the AM peak for 
their eastbound journey instead of travelling down Pennant Hills Road south of 
Castle Hill Road. Consequently, there would be heavier traffic flow along 
Pennant Hills Road between Castle Hill Road and the north arm of Beecroft 
Road. 

Compared with the Freeway Option much more traffic would use the side streets 
(Aiken Road, Copeland Road, North Rocks Road and Midson Road) for both 
eastbound and westbound trips during the AM peak. For example, the traffic 
assignment on Copeland Road (eastbound) increased from 350 vehicles/hr 
(PHR93TML) to 660 vph (PHR93PAE) whilst the usage of the section of the 
freeway west of Pennant Hills Road would drop from 4,250 vph (2-day) to 3,170 
vph (2-way). The increased usage of side streets is concomitant to heavier 
turning movements at their intersections with Pennant Hills Road. 

3.4 NETWORKS AND TRAFFIC ASSIGNMENT FOR YEAR 2001 

Only one road network was used with the trip matrix table for year 2001 as 
follows: 

YEAR 2001 

Network 
Description Triptable 

LODHIST 

P + A + E 
2001 most likely network 
F4 Missing Link (tolled) 
Silverwater Rd extension 2001 PHO1L55 
Only western (from Abbot St to Pennant Hills Rd) 
arm of F2 in. 
Pennant Hills Rd widening 
Epping Bypass 
Improvements on Epping Rd 
Widening of Carlingford Rd 
Grade separation at the intersections of Carlingford Rd/ 
Pennant Hills Rd and western arm of F2/Pennant Hills Rd 
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% 

The TRANPLAN assignment for Network P + A+ E was adjusted for the 
corrections required as mentioned in paragraph 2.4, and divided by a factor of 
1.7 to give an equivalent AM peak hour flow (vph) in year 2001. The result is 

shown on Diagram 15 of Appendix A (PHRO1PAE). 

3.4.1. Effect of Epping Bypass in Year 2001 

The effect of Epping Bypass on the traffic assignment in year 2001 was similar 

to those in year 1993. However, there would be more traffic from Castle Hill 
Road opting to use Beecroft Road via Pennant Hills Road northbound. 

3.5 NETWORKS AND TRAFFIC ASSIGNMENT FOR YEAR 2011 

The trip matrix table for year 2011 was loaded onto the following road networks: 

YEAR 2011 

Network 
Description Triptable 

LODHIST 

1 P+A+E 
2011 Expected Network 
Only western (from Abbot St to  Pennant Hills Rd)  2011 PH11L66 
a r m  o f  F2  in. 
Pennant  Hills R d  widening 
Epping  Bypass 
Improvements  on  Epping Rd 
G r a d e  separation at the intersections of Carlingford Rd/ 
Pennant  Hills R d  and western a rm o f  F2 /Pennant  Hills Rd 

2. A + E 
Same  as  6 but  no  Pennant Hills R d  widening 2011 PH11L77 

The TRANPLAN assignment for Network P+  A +  E was adjusted for the 
corrections required as mentioned in paragraph 2.4, and divided by a factor of 
1.7 to give an equivalent AM peak hour flow (vph) in year 2011. The result is 
shown on Diagram 16 of Appendix A (PHR11PAE). 

Similarly, the result of TRANPLAN assignment for Network A+E,  after 
adjustments, is shown in Diagram 17 of Appendix A (PHR11AE). 
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PHR11AE is the "DO NOTHING" case for Pennant Hills Road widening (from 
Boundary Road to Mahers Road) under the Epping Bypass scenario. 

3.5.1. Effect of Epping Bypass in Year 2011 

The effect of Epping Bypass on the traffic assignment in year 2011 was similar 

to those in years 1993 and 2001. 

Traffic flow on Pennant Hills Road southbound at the Boundary Road end 
would increase from about 4,110 vph to 4,580 vph during the AM peak. For the 
section between Beecroft Road (south arm) and Castle Hill Road, there would 
be an increase from about 2,780 vph to 3,030 vph. The traffic flow in the 

reverse direction would also increase by about 200 to 340 vph. 

Between Castle Hill Road and Aiken Road, there would be no significant 
change in traffic flow volume in the southbound direction although it would 
increase by about 170 vph in the northbound direction under the Epping Bypass 
Option. 

From Aiken Road to the F2 Freeway, there would be some reduction of traffic 
flow in both directions, due to change of traffic pattern (as alluded to in 
paragraph 3.3.1.). 

As would be expected, under the Epping Bypass Option, a great deal more 
traffic would be attracted to use the section of Pennant Hills Road between the 

western arm of the freeway and Carlingford Road (an increase of 35%), 
requiring three lanes in either direction over this section. 

The AADT(1) on the section of Pennant Hills Road to be improved as 
calculated by SCATES would increase from 80,611 pcu's to 94,099 pcu's under 
the Epping Bypass Option. 

The increased usage of Beecroft Road in year 2011 is even more pronounced 
than year 2001 in comparing the two options. 

(1) Please refer to notes under paragraph 3.3.1. 
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More traffic would use the side streets (Aiken Road, Copeland Road, North 
Rocks Road and Midson Road) for both eastbound and westbound trips during 
the AM peak, with the traffic assignments on Copeland Road (eastbound) 
increased from 442 vph (PHR11TNL) to 998 vph (PHR11PAE). Again, the 
increased usage of side streets was accompanied by heavier turning movements 
at their intersections with Pennant Hills Road and diminished use of the western 
arm of the F2 freeway. 

The results of the traffic assignments were input into the SCATES model for 
further detailed analysis. 
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CHAPTER 4 
COMPARISON OF PERFORMANCE OF PREFERRED DESIGN CONCEPT UNDER 

THE TWO OPTIONS - F2 FREEWAY AND ROAD PROJECTS 
RECOMMENDED BY COMMISSION OF INQUIRY 

4.1 COMPARISON OF DEGREE OF SATURATION AT INTERSECTIONS 

SCATES analysis of forecast traffic demands in years 1993, 2001 and 2011 with 
the preferred design concept under the two options - F2 Freeway and Epping 
Bypass indicated the respective degrees of saturation to be expected at 
intersections along Pennant Hills Road. The results of this analysis are given in 
Table 4.1. 

T A B L E  4.1: COMPARISON O F  D E G R E E  O F  S A T U R A T I O N '  ) O F  INTERSECTIONS O N  P E N N A N T  HILLS 

R O A D  I N  1993, 2001 A N D  2011 - F2 F R E E W A Y  V E R S U S  EPPING BYPASS 

Intersection with A M  P E A K  PM PEAK 

F2 Freeway Eonine  Bypass F2 Freeway Ermine Bypass 

1993 2001 2011 1993 2001 2011 1993 2001 2011 1993 2001 2011 

Boundary Rd 0.84 0.99 0.92 0.99 1.22 1.28 0.57 0.89 0.94 0.72 0.99 1.13 

N. A r m  o f  Beecrof t  Rd 0.41 0.81 0.83 0.42 0.75 0.92 0.40 0.66 0.69 050 0.75 0.84 

S. A r m  o f  Beecrof t  Rd 0.69 0.93 0.96 0.62 0.82 0.88 0.72 0.97 1.01 0.61 0.85 0.97 

Card ina l  Ave 0.37 0.56 0.58 0.41 0.63 0.63 0.33 0.57 0.63 0.46 0.63 0.69 

Cast le  Hill  Rd 0.52 0.85 0.89 0.32 0.97 0.94 0.62 0.85 0.95 0.55 0.84 1.00 

A i k e n  Rd 0.59 0.85 0.84 0.56 1.12 1.44 0.62 0.67 0.92 0.71 0.75 1.48 

Cope land  R d / E a t o n  Rd 0.98 (2) 1.07 1.08 1.03 (2) 0.87 1.21 0.60 0.75 0.87 0.80 0.62 1.14 

F2  Freeway 0.68 0.82 0.83 0.77 0.87 1.10 0.61 0.79 0.80 0.82 0.96 1.06 

N o r t h  Rocks  Rd 1.24 157 1.76 0.85 1.21 1.48 - 

Note: (1) Coordinated mode 
(2) Assume right-turn into Copeland Road permitted in 1993. 

In SCATES modelling of the Epping Bypass Option, it was assumed that the 
following traffic re-arrangements would be incorporated: 

At the intersection with F2 Freeway, three of the four storage lanes on 
the off ramp from the freeway would be designated for traffic right- 
turning into Pennant Hills Road southbound, and one lane left-turning 
into Pennant Hills Road northbound; 
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At the intersection with the south arm of Beecroft Road, three of the four 
storage lanes on Beecroft Road would be designated for traffic right- 
turning into Pennant Hills Road northbound and one lane left-turning 
into Pennant Hills Road southbound. 

The reduction of degree of saturation at the intersection with Castle Hill Road 
under the Epping Bypass Option in years 1993 and 2011 was due to the decrease 
in number of right-turning movements from Pennant Hills Road southbound into 
Castle Hill Road forecast by TRANPLAN. 

There was also a reduction of degree of saturation at the intersection with 
Copeland Road/Eaton Road in year 2001 compared with the freeway option, 
due to the decrease of traffic flow along Pennant Hills Road over this section. 

Apart from the above cases, under the Epping Bypass Option, there were 
generally significant increases in degree of saturation at the signalised 
intersections along Pennant Hills Road. In particular, the following intersections 
would be seriously overloaded in year 2011 during the AM peak: 

Intersection with 
F2 Freeway 
Copeland Rd/Eaton Rd 
Aiken Road 
Boundary Rd 

Degree of Saturation 
1.10 
1.21 
1.44 
1.28 

The increase in saturation levels at the intersections would lead to much 
deteriorated operating conditions along Pennant Hills Road. 

4.2 COMPARISON OF OPERATIONAL CONDITIONS 

4.2.1. Travel Speed 

A comparison of travel speed in the southbound direction during the AM peak 
under the two options is as follows: 
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Year 
Travel Speed (km/hr) 

Freeway Option(1) Epping Bypass Option(2) 

1993 39 40 
2011 38 36 

Notes: (1) Average speed from Boundary Road to North Rocks Road (10 intersections) 
(2) Average speed from Boundary Road to South of Mahers Road (9 intersections) 

The apparent improvement of travel speed under the Epping Bypass Option in 
1993 is due to the grade-separation of North Rocks Road intersection assumed 
in the TRANPLAN model for this option. 

Despite the difficulty of carrying out a direct comparison, the SCATES analyses 
indicated a general lowering of travel speeds within the section of Pennant Hills 
Road to be improved under the Epping Bypass Option for both years, 1993 and 
2011. 

4.2.2. Level of Service 

The level of service of various sections of Pennant Hills Road in years 1993, 
2001 and 2011 were assessed as follows: 

Section Level of Service (AM Peak)') 

Freeway Option Ennine Bypass Option 
1993 2001 2011 1993 2001 2011 

Boundary Rd to Beecroft Rd C E E D F F 
Beecroft Rd to Castle Hill Rd A D D B E E 
Castle Hill Rd to Copeland Rd E F F E F F 
Copeland Rd to F2 Freeway E F F E E F 
F2 Freeway to Murray Farm Rd C C D F F F 
Murray Farm Rd to North Rocks Rd E (2) E (2) F (2) F F F 

Notes: (1) Based on average of northbound and southbound conditions 
(2) Assume no improvement to four lane undivided section 
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It is apparent that the widened Pennant Hills Road with the preferred design 

concept would operate at much poorer levels of service under the Epping Bypass 
Option. 

Under the Freeway Option, Pennant Hills Road would fare better but still 

operate at "fair" to "poor" levels of service in year 2011. The section between 
Castle Hill Road and F2 Freeway would be heavily trafficked, especially in the 
southbound direction. This is primarily due to the very high traffic growth 
predicted for the road. Without the widening, the operating conditions would 
be intolerable. 

4.3 ADDITIONAL IMPROVEMENTS REQUIRED FOR PENNANT HILLS ROAD 
WIDENING UNDER OPTION TWO - PROJECT ALTERNATIVES TO THE 
FREEWAY 

Under the Option Two - project alternatives to the freeway (referred to as the 
Epping Bypass Option in this report), the intersections controlled by traffic lights 
along Pennant Hills Road would operate with some reserve capacity (with the 
exception of Copeland Road/Eaton Road) in 1993, albeit generally with higher 
degrees of saturation compared with those under the Freeway Option. 

In year 2001, two intersections (Boundary Road and Aiken Road) would become 
oversaturated in the AM peak. 

In year 2011, four intersections would be seriously overloaded in both the AM 
peak and PM peak, as mentioned in paragraph 4.1 above. 

To restore the degree of saturation of the intersections during peak commuter 
travel hours to acceptable levels, a combination of the following measures would 
be required: 

i. To give priority to main traffic streams on Pennant Hills Road and hold 
traffic queues on side streets as far as possible. This would tend to 
reduce total delays experienced for the system as a whole provided the 
queues on side streets would not build up to such an extent that these 
would lead to undesirable alternative routes or dangerous manoeuvres. 
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To provide additional capacity at the overloaded intersections. The 
following improvements were recommended by SCATES analysis: 

F2 Freeway 
To provide a 380 metres long slip lane for traffic left-turning from 
Pennant Hills Road northbound into the on-ramp of F2 Freeway; and 

To lengthen the two right-turning lanes from Pennant Hills Road 
southbound into the on-ramp of F2 Freeway by about 55 metres. 

Copeland Road/Eaton Road 
To introduce the proposed traffic management scheme as mentioned in 
paragraph 2.6.2 (Q-turn via Aiken Road) in year 1993; 

To provide a 325 metres long storage lane for traffic left-turning from 
Pennant Hills Road southbound into Copeland Road eastbound; and 

To lengthen the right-turn bay on Copeland Road from 80 metres to 185 
metres and the left-turn bay from 45 metres to 95 metres. 

Aiken Road 
To provide a 270 metres long storage lane for traffic left-turning from 
Pennant Hills Road northbound into Aiken Road westbound; and 

To lengthen the two right-turning lanes from Pennant Hills Road 
southbound into Aiken Road by about 95 metres. 

Boundary Road 
To lengthen the storage lane for traffic left-turning from Pennant Hills 
Road northbound into Boundary Road, from 170 metres to 420 metres; 
or 

To re-open Wilson Road to allow left-in movement only from Pennant 
Hills Road. 

It should be noted that the extensive improvements recommended by SCATES 
represent ideal conditions instead of minimum requirements to reduce the 
degrees of saturation to an acceptable level. Furthermore, the above proposals 
would have serious repercussions on properties (mainly residential buildings) 
along Pennant Hills Road in terms of land acquisition and environmental impact. 
We therefore consider that these should not be introduced as part of the 
preferred design concept unless absolutely unavoidable. 
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4.4 PERFORMANCE OF DESIGN CONCEPT WITH ADDITIONAL 
IMPROVEMENTS UNDER OPTION TWO 

If the improvements listed in paragraph 4.3 above (PHR11RWL) were 
incorporated into the design concept, the degree of saturation of intersections 
along Pennant Hills Road would be those given in Table 4.2 in year 2011: 

TABLE 4.2: DEGREES OF SATURATION OF 
PENNANT HILLS ROAD IN 2011 
IMPROVEMENTS) 

INTERSECTIONS ON 
(WITH ADDITIONAL 

Intersection with AM Peak PM Peak 

Boundary Rd 1.00 (1) 1.00 (1) 
N. Arm of Beecroft Rd 0.92 0.73 
S. Arm of Beecroft Rd 0.88 0.97 
Cardinal Ave 0.63 0.69 
Castle Hill Rd 0.94 1.00 
Aiken Rd 0.80 0.96 
Copeland Rd/Eaton Rd 1.05 1.00 
F2 Freeway 1.02 0.93 

Notes: (1) Assume some traffic leaving Boundary Road would be diverted to other routes 

The average traffic speed for the southbound direction in the AM peak would 
remain at about 36 km/hr although delay on side streets would be much reduced 
compared to the case without additional improvements. 
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CHAPTER 5 
DISCUSSION OF NETWORK OPTIONS AND PROJECT TIMING 

5.1 NETWORK OPTIONSW 

The possible network options are: 

i. P + A + B + C -  Pennant Hills Road widening (preferred design 
concept) plus F2 Freeway from Abbot Street to 
Epping Road; 

ii. P + A + E - Pennant Hills Road widening (preferred design 
concept), western arm of the freeway plus the Epping 
Bypass Option; 

iii. P + A - Pennant Hills Road widening (preferred design 
concept), plus western arm of the freeway; 

iv. A + B + C - F2 Freeway from Abbot Street to Epping Road; and 

v. A + E - Western arm of the freeway plus Epping Bypass 
Option. 

The signalised intersections along Pennant Hills Road from Boundary Road to 
south of Mahers Road would be significantly overloaded for all three design 

years 1993, 2001 and 2011 if either network Option (iv) or (v) ie. no widening 
of Pennant Hills Road is adopted. This would lead to unacceptable delays to all 

types of vehicles including buses and trucks, and excessive use of local residential 

streets by through traffic with obvious economic and environmental 

consequences, especially during the peak commuting hours. 

5.2 USEFUL LIFE OF PREFERRED DESIGN CONCEPT 

The preferred design concept for Pennant Hills Road widening would operate 
with satisfactory degrees of saturation in year 1993 if any one of the following 
network options is adopted: 

(1) Refer to Figure 5 for explanation of P, A, B, C, E. 
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* P+A+B+C 
* P + A + E 
* P + A(1) 

The future growth of traffic demand in the F2 Freeway corridor is such that 
either the F2 Freeway or the road projects (Epping Bypass) recommended by the 
Commission of Inquiry will have to be constructed in the near future. Therefore 
it would be reasonable to assume either one of these options would exist in year 
2001 and beyond for the traffic planning of Pennant Hills Road widening. 

Should the Freeway Option (P+ A +  B + C) be adopted, the preferred design 

concept for Pennant Hills Road widening would generally operate with 
acceptable travel speeds and degrees of saturation as its signalised intersections 
in years 2001 and 2011 although the intersection with Copeland Road/Eaton 
Road would be slightly over-saturated. 

SCATES analysis (PHR11SLC) showed that it would be possible to reduce the 
degree of saturation at the intersection with Copeland Road/Eaton Road to 1.00 
in year 2011(2) by providing an additional storage lane 170 metres long to 
traffic left-turning from Pennant Hills Road southbound into Copeland Road 
and thus achieve more uniform operational conditions along Pennant Hills Road 
and with less likelihood of traffic queuing back into the tunnel exit near Hannah 
Street during the AM peak. 

Under the Epping Bypass Option (P + A +  E), it was shown in Chapter 4 that with 
the preferred design concept, the following two intersections would be over- 
saturated in year 2001: 

* Aiken Road 
* Boundary Road 

(1) The intersection with Boundary Road would be overloaded but traffic could be 
diverted to other roads. 

(2) The saving of cost to road users is detailed in Chapter 6. 
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However, lengthening of the two right-turning lanes from Pennant Hills Road 

southbound into Aiken Road by about 60 metres (PHRO1LRA) would 

significantly reduce the degree of saturation at the intersection with Aiken Road 

from 1.12 to 0.72 during the AM peak. 

The over-saturation of the intersection with Boundary Road may be tolerated by 

giving priority to traffic (on Pennant Hills Road) and holding any traffic queue 

on Boundary Road. 

Also traffic may use alternative routes such as New Line Road and Castle Hill 

Road to reach Pennant Hills Road. 

Beyond year 2001, the preferred design concept would progressively become 
seriously overloaded under the Epping Bypass Option. 

We therefore conclude that, with suitable adjustments to the widening proposals 

at Aiken Road the preferred design concept would have a minimum useful life 
of up to about year 2001 under either scenarios (Freeway Option or Epping 
Bypass Option). 

5.3 ADDITIONAL ROAD WIDENING RESERVES FOR PENNANT HILLS ROAD 

It was shown in paragraph 4.4 above that under the Epping Bypass Option it 
would be possible to restore the degree of saturation at the signalised 
intersections in year 2011 to a satisfactory level by additional improvements to 
storage lanes and turning bays. 

However, these improvements would require considerable additional land 
acquisitions and have significant impact on the environment beyond those 
required for the preferred design concept. 

In view of the useful life of the preferred design concept, the need to devise a 
robust widening scheme pending a final decision on the F2 Freeway and the 
Epping Bypass Options and to minimise land acquisition and environmental 
impact, it is recommended that the preferred design concept incorporating 
possibly adjustment to the road boundary at Aiken Road should be adopted. 
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Additional road widening reserves would be required to accommodate the 
improvements to storage lanes and turning bays as detailed in paragraph 4.4. 

No land take or demolition of houses is required for the additional road 
widening reserve at this stage but future developments beside this section of 
Pennant Hills Road will have to take cognizance of the additional road widening 
requirements. 

5.4 PROJECT TIMING 

It is recommended that the preferred design concept should be implemented as 
soon as possible so that the benefit in terms of saving in travel time and vehicle 
operating cost and reduction to through traffic on local residential streets could 
be realised at the earliest possible time. This is the best traffic planning strategy 
under all scenarios considered. 
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CHAPTER 6 
ECONOMIC ASSESSMENT AND TRAFFIC IMPACT 

6.1 ECONOMIC ASSESSMENT USING SCATES 

SCATES can be used to evaluate alternative traffic management schemes. For 
economic evaluation purpose, the relevant outputs are: 

* Total Costs to Road Users 
* Delay Hours 
* Number of Stops 
* Mean AADT 
* Total Travel Distance 
* Fuel Consumption 
* Average Cost/Veh-km 
* Average Cost/Vehicle. 

The current unit costs for road user's time, fuel and stops as well as number of 
hours in various time periods (AM peak, PM peak, business peak etc) are given 
in RTA Circular C90/13 to calculate annual vehicle operating costs and travel 
time costs. Saving in vehicle operating costs and travel time costs can be 
calculated by subtracting the base case values from the options' values. These 
savings would be for one year only. 

The values produced can be used to calculate a first year rate of return (FYRR). 
In order to calculate benefits over an evaluation period, it is necessary to run 
SCATES for a minimum of two future years and interpolate or extrapolate 
values for other years. These values of savings can then be used to calculate 
either the Net Present Value (NPV) or Internal Rate of Return (IRR) of the 
improvement options. 

In the case of Pennant Hills Road widening, however, it is likely that a portion 
of the benefits would accrue to other sections of the whole road network since 
nearby routes would be congested with traffic diverted from Pennant Hills Road 
should the widening not be carried out. ' Such benefits would be included in the 
economic output summary sheets of the TRANPLAN model. 
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On the other hand, the SCATES model is very effective in evaluating traffic 
conditions on Pennant Hills Road itself with and without widening and to assess 
the benefits due to local traffic improvement measures. 

The result of SCATES economic assessment of various options is in Appendix 

B and summarised as follows: 

The benefit to road users on Pennant Hills Road of the preferred design 
concept (PHR93PAE) over the Do Nothing Case (PHR93AE), in 1993 
was estimated by SCATES at $26.8 million/year in 1990 dollars 
(undiscounted) under the Epping Bypass Option; 

The benefit of road users on Pennant Hills Road of the preferred design 
concept (PHR11PAE) over the Do Nothing Case (PHR11AE) in 2011 
was estimated by SCATES at $116.1 million/year in 1990 dollars 
(undiscounted) under the Epping Bypass Option; 

The benefit to road users by providing a 170 metres long storage lane for 
left-turning traffic from Pennant Hills Road southbound into Copeland 
Road in years 1993 and 2001 was estimated by SCATES at $0.011 
million/year and $0.045 million/year respectively in 1990 dollars 
(undiscounted), assuming the 0-turn traffic management scheme 
mentioned in paragraph 4.4 would be introduced; 

The benefit to road users by lengthening the two right-turn lanes by 60 
metres from Pennant Hills Road southbound into Aiken Road in year 
2001 was estimated by SCATES at $0.024 million/year in 1990 dollars 
(undiscounted). 

6.2 TRAFFIC IMPACT OF WIDENING OF PENNANT HILLS ROAD 

6.2.1. Impact of Road Closures on Surrounding Road Network 

The effects of the widening of Pennant Hills Road on the surrounding road 
network fall into two general categories: 

A. Side streets which would have to be closed as a result of the road project. 

The side streets which would have to be closed at their intersection with 
Pennant Hills Road include: 
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Grace Avenue: to be closed with a circular cul-de-sac near Pennant 
Hills Road; and 
Mahers Road: to be closed with cul-de-sacs on both sides of 
Pennant Hills Road when the interchange with F2 freeway is 
constructed. The road will be re-aligned to the south but run 
parallel to the proposed F2 Freeway with a reduced width near the 
interchange of F2 Freeway/Pennant Hills Road. 

B. Side streets which would carry additional traffic due to road closures, 
construction of the median strip and banning of cross and turning 

movements at road intersections. 

The closure of the above streets would cause traffic thereon to be 
diverted to adjacent roads. However, as both streets to be closed are 
residential streets carrying virtually no through traffic, their closure would 
only slightly increase traffic on adjacent roads. 

Construction of the median strip on Pennant Hills Road would eliminate 
all existing right turns to and from properties fronting the road and cause 
these movements to be diverted to side streets before returning to the 
opposite side of Pennant Hills Road. The effect on the side streets tends 
to be well dispersed throughout the area, and any increase in traffic on 
any individual street as a result would not be significant (less than 15%). 
The streets which would most frequently be used for such detours include: 

Aiken Road 
Oakes Road 
Eaton Road 
Copeland Road between Pennant Hills Road and Cardinal Avenue 
Boundary Road 
Victoria Road 
the two arms of Beecroft Road 
Cardinal Avenue 
Church Street. 

Similarly, the banning of cross and turning movements at signalised road 
intersections would cause traffic to be diverted into side streets. The 
streets so affected are the same as those listed above. 
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6.2.2. Impact on Provision of Turning at Various Junctions 

Between Boundary Road and Cardinal Avenue there are no significant changes 

to the provision of turning at various intersections with the following exceptions: 

* at Boundary Road, two right-turning lanes will be provided from Pennant 
Hills Road southbound into Boundary road and vice versa. 

* at Loftus Road, Hull Road and Lancaster Avenue, traffic would be able 
to turn left-in and left-out only. 

* at the intersection of Pennant Hills Road with Cardinal Avenue, the 
preferred concept design provides a short turning bay for southbound 
traffic on Pennant Hills Road to turn right into the western section of 
Cardinal Avenue. Right-turn from Pennant Hills Road northbound into 
Cardinal Avenue eastbound would be banned (except for buses). Traffic 
from the western section of Cardinal Avenue will be allowed to turn left 
or right into Pennant Hills Road but not be allowed to go into the eastern 
section of Cardinal Avenue. Traffic exiting from the eastern section of 
Cardinal Avenue will only be allowed to turn left. 

Between Cardinal Avenue and Mahers Road, the following changes to turning 

arrangements are envisaged: 

* Major changes are proposed for the intersection at Castle Hill Road. 
Traffic on Castle Hill Road right-turning into Pennant Hills Road 
southbound will be directed into a viaduct across and underneath both the 
north and southbound carriageways of Pennant Hills Road before 
emerging to the surface and joining Pennant Hills Road at a point about 
55 metres north of Hannah Street. Two lanes will be provided for both 
the right-turn from Pennant Hills Road into Castle Hill Road and the 
left-turn from Pennant Hills Road northbound into Castle Hill Road. A 
U-turning facility above the tunnel portal at Castle Hill Road will be 
provided to minimise detours near 'Thompsons Corner. 

* Grace Avenue and Mahers Road will be closed where they meet Pennant 
Hills Road. 

* Traffic at the intersection with Hannah Street and Oratava Avenue will 
only be allowed to turn left-out of the side streets. 

* No changes are proposed for the existing movements at the intersection 
with Aiken Road except that two right turning lanes will be provided from 
Pennant Hills Road southbound into Aiken Road and vice versa. 
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* No changes to the movements at the intersection with Copeland Road 
and Eaton Road are proposed except that traffic right-turning from 
Pennant Hills Road northbound into Copeland Road should not be 
allowed during the AM peak (7-10 pm) except for buses. 

* A new intersection with all movements permitted will be provided at the 
point where the proposed F2 freeway meets Pennant Hills Road. 

On  Castle Hill Road, traffic would be banned from turning right into Church 
Street and the Wilberforce Lookout car park. 

6.2.3. Impact on Access 

As discussed earlier in paragraph 6.2.1, the construction of the median strip, 

among other things, will restrict all access to properties fronting Pennant Hills 
Road to left-in/left-out only, and will in most instances incur additional travel 
distances to the local residents. 

To assess the effects on vehicular access, alternative routes that residents would 
have to undertake to replace a right turn in/out with a left in/out were 
determined for residents along sections of Pennant Hills Road and Castle Hill 
Road. 

An analysis of the additional travel distance was undertaken. The results of this 
analysis are presented in Table 6.1. The table shows that residents along 
Pennant Hills road would have to travel on average an additional 1.2 kilometres 
for entry and 1.5 kilometres for exit. 

The maximum additional travel distance is 2.3 kilometres which will occur to the 
Church for exits to the north due to banning of right-turn into Church Street. 
Other relatively long circuits will affect residents on the west side of Pennant 
Hills Road between Oratava Street and Castle Hill Road (2.1 kms), between 
Eaton Road and Mahers Road (2.2 kms), on the east side of Pennant Hills Road 
between Beecroft Road and Hull Road (2.0 kms), and between Cardinal Avenue 
and House No. 535 (2.2 kms). 

The least impact on access occurs to those residents generally along the west 
side of Pennant Hills Road between Beecroft Road and Castle Hill Road. 
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With respect to the local connecting roads, the impact of the median closure 
would be less significant. Additional travel distances of about 1.3 kilometres 
would occur to residents on Grace Avenue. Entry/exit to other local roads are 
not likely to change as residents would generally already undertake circuits to 
avoid turning right into or out of these local roads, because of the heavy volume 
of traffic along Pennant Hills Road. 

TABLE 6.1: ADDITIONAL TRAVEL DISTANCE REQUIRED FOR 
VEHICULAR ACCESS TO PROPERTIES DUE TO 
ELIMINATION OF RIGHT TURN MANOEUVRES 

Maximum Travel Distance 
Location Entry (kin) Exit (km) 

West Side of Pennant Hills Road 
Beecroft Rd to Loftus Rd 0.6 1.4 
Loftus Rd to Hull Rd 0.9 1.2 
Hull Rd to Cardinal Ave 1.3 1.7 
Cardinal Ave to Castle Hill Rd 0.4 0.7 
Castle Hill Rd to Oratava St 2.1 1.3 
Oratava St to Aiken Rd 1.5 1.2 
Aiken Rd to Eaton Rd 1.1 1.7 
Eaton Rd to Mahers Rd 2.2 1.9 

East Side of Pennant Hills Road 
Beecroft Rd to Hull Rd 1.3 2.0 
Hull Rd to Lancaster Ave 0.7 1.7 
Lancaster Ave to Cardinal Ave 1.8 1.0 
Cardinal Ave to No. 535 0.7 2.0 
No. 535 to Hannah St 1.3 1.3 
Hannah St to Aiken Rd 1.2 1.4 
Aiken Rd to Copeland Rd 1.8 1.4 

South Side of Castle Hill Road 
Thompson's Cnr to Park Entrance 0.8 2.3 

North Side of Castle Hill Road 
Church St to New Line Road 1.1 0.8* 

Average 1.2 1.5 

Assumes a U-turn facility above the tunnel portal at Castle Hill Road 
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It should be noted, however, that whilst the proposal would represent more 
circuitous access to properties along Pennant Hills Road, it would offer a 
significant level of improvement with respect to traffic safety. In addition, it 
would eliminate interruption to traffic flow which occurs whilst residents wait in 
the main traffic stream to turn right into their properties. It is also expected that 

a large proportion of residents would already use the more circuitous routes to 
achieve safe left in/left out access, and thus may not be affected at all. 

6.2.4. Impact on Public Transport 

The construction of the median strip and provision of turning at various 
intersections will have an impact on public transport (bus) services along and on 
both sides of Pennant Hills Road. Existing bus services are described in detail 
in Chapter 2. 

In future, Route 91 will not be allowed to turn right from Pennant Hills Road 
southbound into Loftus Road. The alternative route will be via either Boundary 
Road (existing) or Cardinal Avenue (western arm). 

Murray Farm Road is currently frequented by Routes 82 and 181. We consider 
that there is a strong case for maintaining the left-in/left-out movements for the 
eastern arm of Murray Farm Road so that bus service could still be carried on 
the road. However, the cross and right-turning movements of these bus routes 
at the intersection will have to be transfered to North Rocks Road. It should be 
noted that Murray Farm Road is outside the scope of the road project. 

Buses currently stop on the kerbside lane on both sides of Pennant Hills Road 
and Castle Hill Road for setting down and picking up passengers. Apart from 
hindering smooth traffic flow on Pennant Hills Road, the manoeuvre of other 
traffic in overtaking them constitutes a traffic hazard to pedestrians crossing the 
road and other motorists as their sight line would be obstructed by buses calling 
at bus stops. 

With the widening scheme for Pennant Hills Road, properly designed indented 
bays will be provided. 
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6.2.5. Impact on Pedestrian Movements 

The widening of Pennant Hills Road and Castle Hill Road near Thompson's 
Corner will increase the road widths and hence the distances in crossing the 
roads. Although pedestrian crossing movements are not heavy, it is of 

paramount importance from the road safety and general amenity points of view 
that adequate and proper facilities are provided for pedestrians, many of them 

are young school children and aged people. To this end, continuous footpaths 
and verges will be provided on both sides of Pennant Hills Road and Castle Hill 
Road except for the eastern side of Pennant Hills Road bordering the golf 

course from Copeland Road to F2 freeway. The combined width of the footpath 
and verge varies from place to place; however, within the limits of the road 
project, the combined width generally varies between 3.0 to 3.5 metres, except 
on the eastern side of Pennant Hills Road between Copeland Road and the F2 
Freeway, where only a verge of 2 metres could be provided. Local widening is 
also provided near bus stops and various locations for sight line and other 
considerations. 

Traffic light controlled pedestrian crossings will be provided at the following 
signalised intersections across Pennant Hills Road and Castle Hill Road: 

* Pennant Hills Road 
F2 Freeway 
Copeland Road 
Castle Hill Road(1) 
Cardinal Avenue 
South Arm of Beecroft Road(2) 

Boundary Road 

* Castle Hill Road 

- Church Street 

(1) Pedestrians crossing Castle Hill Road near Pennant Hills Road would be 
provided with safer crossing facilities by putting the left-turn from Pennant Hills Road 
northbound under traffic light control. In addition, it is understood the RTA is 
considering the construction of a footbridge across Pennant Hills Road near Castle Hill 
Road under a separate project. 

(2) Pedestrians crossing Pennant Hills Road would be provided with safer and more 
efficient crossing facilities. 
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APPENDIX A 

TRAFFIC ASSIGNMENT RESULTS 
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PENANT HILLS ROAD 1993 
(WITH TOLL ON F2 FREEWAY 
AND WITH MERELYNNE LINK) 
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PENANT HILLS ROAD 1993 4 1 0 . . . . . . . . . .  

(WITH TOLL ON F2 FREEWAY 
AND NO MERELYNNE LINK) 
ASSIGNMENT - PHR93TNM 
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AND NO F2 — F3 LINK) 
ASSIGNMENT PHRO1TNL 



I 

LEGEND: 
3 4 7 4  - VEH./HR (AM PEAK) FROM PLOT 

3 1 8 1 '  - VEH./HR (AM PEAK) ADJUSTED 

,90 

c=3 
0 Iv 
u) a) 3 4 0 '  N N 

AIKEN RD 
643' 

COPELAND RD 

DIAGRAM 8 

!TRAVERS MOKAN 

PENANT HILLS ROAD 2001 
(NO TOLL ON F2 AND 
NO F2 - F3 LINK) 
ASSIGNMENT PHRO1NTNL 



CAIk9).. 
4e 

LEGEND: 
3 4 7 4  - VEH./HR (AM PEAK) FROM PLOT 

3 1 8 1 '  - VEH./HR (AM PEAK) ADJUSTED 

4104/ 

7 

ITRAVERS MOKAN 

348 1 
#90 3713 

(960 

392 
HANNAH ST 

202 
0,9 

AIKEN RD 
4 4 0  4428' 

780  442 

23 

2A2 

6 

245 
3422' 

‘c) 

12 

COPELAND RD 

9 6 7 2 7 4 1 6 1 9  F-2 

( ' )  to A345 
co N 

Cs.1 
Cs1 591' 

29 4' NoRNIA R°°s RD 

DIAGRAM 9 
'PENANT HILLS ROAD 2011 
(WITH TOLL ON F2 
AND NO F2 — F3 LINK) 

ASSIGNMENT PHR11TNL 
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(NO TOLL ON F2 
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LEGEND: 
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DIAGRAM 11 
PENANT HILLS ROAD 2011 
(WITH TOLL ON F2 
AND F2 — F3 LINK IN) 
ASSIGNMENT PHR11TL 



617.4. 
11Cq 

/44 
4.0 

9 
1. 

eou 410,. 
c't• 

, 
3799 

ciso co 9 4 
0 

•V 

N i l / 0  

246 
HANNAH ST 

cv) Li) 1 
i 

AIKEN RD 
495' 

611 '  
e 

1457' 
0 -  

656w 
to 

\tc,1 
_1 _1 
E 

,k(2-b5 W.. 

1289 0 • / : :  882 8 

I 

360' 

A283 

F2 A259 

is 217 
(7; 2836' 

834 

71B • 294' 

924 

LEGEND 
2706  - VEH./HR. (AM PEAK) FROM PLOT 
2086'  - VEH./HR. (AM PEAK) ADJUSTED 

COPELAND RD 

S O R T "  
R°C1(6 RD 

TRAVE RS 
MoKGAN 

2284' 
2706 

3974 

DIAGRAM 12 
PENNANT HILLS ROAD 1993 

(WESTERN SECTION 
OF F2 FREEWAY IN ONLY) 
ASSIGNMENT-PHR93F2W 
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DIAGRAM 13 
PENNANT HILLS ROAD 1993 
(WESTERN SECTION OF F2 

FREEWAY PLUS EPPING BYPASS) 
ASSIGNMENT-PHR93PAE 
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DIAGRAM 15 
PENNANT HILLS ROAD 2001 
(WESTERN SECTION OF F2 

FREEWAY PLUS EPPING BYPASS) 
ASSIGNMENT — PHRO1PAE 
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DIAGRAM 16 
PENNANT HILLS ROAD 2011 
(WESTERN SECTION OF F2 

FREEWAY PLUS EPPING BYPASS) 
ASSIGNMENT — PHR 11PAE 
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APPENDIX B 

SCATES ECONOMIC ASSESSMENT OUTPUTS 

ITRAVERS MOKGAN 



ANNUAL STMRY of FILES COMPARED 
for SCATS OPERATION. 

SCATES Pnogram Version: 4.42 
=ile: PFR93PAE.ALL 

Date: 31-OCT-90 
Time: 10:00:53 

HSULTS AS CALCULATED 

-ITAL IELAY .27FS K!.1 FJEL AVERASE 4VERAGE 
-2j="5 Million AADT Million m411î n $Costi !:osti 

LITRES VEH.Krr. VEHICLE 

.791 0.293 5 2 7  27.373 10.710 0.519 2.095 

IS=: 

=" = 

:ole 
Vet:le o o r ' :  :::/hour. 

Icz: 

DES:KKION of FLEE 

FILE 
N.re 

PY,F93PAE FE:%ANT HT__$ ROAD 

CYCLE LENGTHS USED 
PEAK HOUR CYCLE LENGTH OPTIMISATION WAS USED 

=ILE LIGHT "EDIUM MEDIUM PEAK MEDIUM PEAK MEDIUM PEAK 
Name OFF OFF BUS BUS AM AM PM PM 

42 46 90 :(12 160 50 90 

°F.R2E\F!‘OE 0= MAXMM PEAK VOLUMES USED IN EACH PER230 



ANNUAL SUMMARY of FILES COMPARED 
for SCATS OPERATION. 

S:!TES Fro;7am Version: 4.&2 
File: PHR9!!E.ALL 

Date: 31-00.-90 
Time: 10:36:26 

RESULTS AS CALCULATED 

F:' = TOTAL DELAY STOPS Mean K1 FUEL AVERAGE AVERAGE 
Nz-re I Cost POURS Million AADT Million Million $Cost/ $Cost/ 

Million LITRES VEH.Km VEHICLE 

P.3AE 72.137 29'46491 86.259 45687 67.353 16.704 1.071 4.326 

:CST D A  USED IN ECONOMIC EVALUATION 

7-s"ic Fe-iod 

Nart 

:le 

Hours/Year Dollars/Ho- 

1000 12.770 
1650 12.770 

5_:si-ess Hours 1650 16.480 
!-:ours 1800 16..3C 

LOC 1C.2D: 
600 

13.7.73 
7.177. 

:ESCRIF77C% of FILES 

;7 '7'.7123 KA!) 

CYCLE LE.:THS USED 
PEAK H:',12 CY:LE LEN G7H OPTIMISATION WAS USED 

:;HT r j  EO:UM PEAK MEDIUM PEAK MEDIUM PEAK 
OFF 3S BUS AM AM PM FM 

86 :14 158 138 160 134 :60 

FERCENTA;E OF MAX:MUM PEAK VOLUMES USED IN EACH PERIOD 

-------- 
:.:GHT MEDIUM MEDIUM PEAK MEDIUM PEAK MEDIUM PEAK 
:FF OFF BUS BUS AM AM PM PM 

15.0 40.0 .A.0 100.0 75.0 100.0 75.0 100.0 



ANNUAL SUMMARY of FILES COMPARED 
for SCATS OPERATION. 

SOATES Prc;ram Version: 6.62 
File: Pr.P.11PAE.ALL 

Date: 31-OCT-90 
Time: 10:18:38 

RESULTS AS CALCULATED 

CT; TOTAL DELAY STOPS Mean KM ' FUEL AVERAGE AVERAGE 
N a ! ! I  Oost HOURS Million AADT Million Million !Cost/ $Cost/ 

million LITRES VEH.Km VEHICLE 

T;.F.11FAE 
( - J 4 - 4 2 1 7 3 0  

112.613 
P - 9 - )  

138.724 23.996 0.746 3.003 

::ion 

COST DATA USED :N ECONOMIC EVALUATION 

Hours/Year Dollars/Hour 

1000 12.770 
T2=1' 1650 12.770 

165: 16.4.5.0 
1330 16.480 

1120 

12.= 

_ 

PHF:IF4F. PE.:':4'.7 :4:11E ROA:: 

F:1E 

:E3OR:7 - 

CYCLE 1E%GTHS USE: 
PF1'7 0v01E OPTIXTSA7:0N :3ED 

'EDIUM 'E:0UM =EIS MEDIUM PEAK MEDIUM PEAK 
OJFF 513 E23 4M: AM PM PM 

Fr.F:1FGE 32 62 :10 158 130 160 130 160 

PEROENTA3E OF MAY:MUM PEAK VOLUMES USED IN EACH PERIOD 

LIGHT MEDIUM MEDIUM PEAK MEDIUM PEAK MEDIUM PEAK 
:FF OFF BUS BUS AM AM PM PM 

:3.3 .7.0.3 4.5.3 :03.0 75.0 100.0 75.0 1010 



— 

ANNUAL SUMMARY of FILES COMPARED 
for SCATS OPERATION. 

5:ATE3 ' r ram Version: 4.42 
File: F4A11AE.ALL 

FL; 
Naze 

Date: 31-OCT-90 
Time: 10:52:36 

RESULTS AS CALCULATED 

TOTAL DELAY STOPS Mean KM FUEL AVERAGE AVERAGE 
S cost :4.:Jas iiiion AADT Million Million SCost/ SCost/ 
Million LITRES VEH.Km VEHICLE 

:19.25512269801 244.555 72507 106.892 48.37C 2.051 8.285 

C3ST DATA USED TN ECONOMIC EVALAT:3N 

Hours/Year Dollarivr 

: X 4  1030 12.772 
Of' "Aak 1650 12.77 

:65] 
1T:IP 

6CC 
- 

DESCRIPTION of FILES 

CYCLE LENGTHS USED 
PEAK HOUR OmCLE LENGTH OPTIMISATION WAS USED 

FEELIGHT mEDIUM MEDIUM PEAK MEDIUM PEAK MEDIUM PEAK 
Name OFF OFF S'JS SUS AM AM PM 'm 

F-P11AE 34 70 :10 158 130 160 130 160 

PERCENTAGE OF MAXIMUM PEAK VOLUMES USED IN EACH PERIOD 

LIGHT MEDIUM MEDIUM PEAK MEDIUM PEAK MEDIUM PEAK 
:7 OFF ELS SUS AM AM PM PM 

1.771.7 i.3 100.0 75.0 100.0 75.0 120.0 



ANNUAL SUMMARY of FILES COMPARED 
for SCATS OPERATION. 

CATES Program Version: EL.b2 
:e: PFPUSLC.ALL 

Date: 26-OCT-90 
Time: 13:08:57 

RESULTS AS CALCULATED 

TCTir..-- DELAY STOPS Mean KM FUEL AVERAGE AVERAGE' 
ale $ Cost HOURS Million AADT Million Million $Costi $Cost/ 

Million LITRES VEH.Km VEHICLE 

-R--;3SLO t6.1.34. 623617 4 9 . 5  52433 81.088 10.772 0.569 2.,1:1 

COST DATA .,SED IN ECONOMIC EVALUATION 

s ' f ic  C : r t i d r  Period Hours/Year Dollars/Hour 

Rea 1000 12.772 
1650 12.777 
1650 

4m Rear. - 10.::: 
600 

" r ! ,  ‘10: 10.:2D 
603 10.::: 
slos 

o.:erat17-; 

DESCRIPTION of FILES 

PEY,!ANT ':ILLS ROAD 

CYCLE LENGTHS USED 
PEAK HOUR CYCLE LENGTH OPTIMISATION WAS USED 

LIGHT MEDIUM MEDIUM PEAK MEDIUM PEAK MEDIUM PEAK 
OFF OFF BUS BUS • AM AM PM PM 

.3SLC 32 44 78 90 130 160 86 106 

PERCENTAGE OF MAXIMUM PEAK VOLUMES USED IN EACH PERIOD 

LIGHT MEDIUM MEDIUM PEAK MEDIUM PEAK MEDIUM PEAK 
OFF OFF BUS BUS AM AM PM PM 

15.3 40.0 75.0 100.0 75.0 100.0 75.0 100.0 



ANNUAL SUMMARY of FILES COMPARED 
for SCATS OPERATION. 

SCATES Program Version: 4.42 
File: PHR93RED.ALL 

Date: 26-OCT-90 
Time: 13:38:35 

RESULTS AS CALCULATED 

FILE TOTAL DELAY STOPS Mean KM FUEL AVERAGE AVERAGE 
Name $ Cost HOURS Million AAOT Million Million $Cost/ $Cost/ 

Million LITRES VEH.Km VEHICLE 

6.16.5 624352 49.693 52433 81.088 10.776 0.569 2.411 

COST DATA USED IN ECONOMIC EVALUATION 

Hours/Year Dollars/Hour 

: ' f  Pea,. 1000 12.770 
'edium ...'f ;,..,a, 1650 12.770 

1650 :6.480 
; . . . : . ^ t s i  -;.!.:-s 1800 16.480 

:-..--... : -  F...3... --..- 00 10.300 
600 10.000 
400 10.000 

.7.:-:-...! --....- 600 10.000 
-:..-s:vea-. .S7672 8100 

0.310 
i c e  :eratf.".g cost/v.ilometre. S 0.100 

7.)eratirg costin::ur. $ 0.000 
7:s:/St:t". $ 0.030 

0.0400 
11.1111 

DESCRIPTION of FILES 

=-R43RE: :EhhAhT 'fiILLS ROAD 

CYCLE LENGTHS USED 
PEAK HOUR CYCLE LENGTH OPTIMISATION WAS USED 

FILE LIGHT MEDIUM MEDIUM PEAK MEDIUM PEAK MEDIUM PEAK 
Name OFF OFF BUS BUS AM AM PM PM 

PHR9ORE: 32 66 78 90 130 160 86 106 

PERCENTAGE OF MAXIMUM PEAK VOLUMES USED IN EACH PERIOD 

LIGHT MEDIUM MEDIUM PEAK MEDIUM PEAK MEDIUM PEAK 
OFF OFF BUS BUS AM AM PM PM 

15.: 40.0 75.0 100.0 75.0 100.0 75.0 100.0 



ANNUAL SUMMARY of FILES COMPARED 
for SCATS OPERATION. 

SCATES Program Version: &.t2 
File: PHR11SLC.ALL 

Date: 26-OCT-90 
10:50:Si 

RESULTS AS CALCULATED 

FILE TI:TAL DELAY STOPS Mean KM FUEL AVERAGE AVERAGE 
Name $ Cost SOURS Million AADT Million Million :cost/ mist/ 

_ Million LITRES VEM.Km VEHICLE 

P'rril1SLC 83.061 1991782 78.126 79390 122.777 18.955 0.677 2.866 

COST DATA USED IN ECONOMIC EVALUATION 

Traf'. Hours/Year Dollars/Hour 

Off Pee.: 1000 12.770 
mediur l ' f  Fee‹ 1650 12.770 
"eciJri E.Jsines5 1650 16.20 
savv 1800 

L00 -n, 

1:.:00 

8100 

$ 0.310 
Venicle costikilome:-e. $ 0.100 
Vehicle d.cerati-.:: cos:Incur. $ 0.000 
Vehicle ::.t/Stco. $ 2.030 

0.0t:00 
11.1111 

CESCRIPTION of FILES 

7 ? ;  7 

';Fne 

PHR11SLC =FNNAY slILS ROAD 

CYCLE LENGTHS USED 
PEAK HOUR CYCLE LENGTH OPTIMISATION WAS USED 

FILE LIGF MEDIUM MEDIUM PEAK MEDIUM PEAK MEDIUM PEAK 
Name 3FF OFF BUS BUS AM AM PM PM 

PHRUSLC 32 66 110 160 130 160 130 160 

PERCENTAGE OF MAXIMUM PEAK VOLUMES USED IN EACH PERIOD 

LIGHT MEDIUM MEDIUM PEAK MEDIUM PEAK MEDIUM PEAK 
OFF OFF BUS BUS AM AM PM PM 

••••••••••••••••••••••1 

, 7 7 36.0 65.3 100.0 75.0 100.0 75.0 100.0 



ANNUAL SUMMARY of FILES COMPARED 
for SCATS OPERATION. 

SCATES Prolram Version: 4.42 
' File: PHR11RED.ALL 

Date: 26-OCT-90 
Time: 10:37:45 

RESULTS AS CALCULATED 

TCTA. DELAY STOPS Mean KM FUEL AVERAGE AVERAGE 
$ Cost HOURS Million AADT Million Million SCost/ $Cost/ 

LITRES VEM.Km VEHICLE 

r'7:11F.E.3 1 3 . 1 : : 9 5 3 9  78.085 79390 122.777 18.960 0.677 2.868 

:N EC1ND!'liC EVALiA.-ION 

1009 12.773 
1650 12.770 
1650 15.480 

1..ncss 1800 16.480 
400 12.000 

.1" 600 10.001 
Es-lf :!!K 400 10.000 

600 10.000 
Y e .  '3760) 8100 

:itre. 
.e-icle ast/kiloetre. 

::eratir„: :0st/hour. 

F.el 
f.:ttetres 

DESCRIPTION of FILES 

PHP1IRED PENNANT '-ILLS ROAD 

S 0.310 
$ 0.100 
S 0.000 
$ 0.030 

0.0400 
11.1111 

CYCLE LENGTHS USED 
PEAK HOUR CYCLE LENGTH OPTIMISATION WAS USED 

LIGHT MEDIUM MEDIUM PEAK MEDIUM PEAK MEDIUM PEAK 
Na:t OFF OFF BUS 8US AM AM PM PM 

Pi41:RFD 32 66 110 160 130 160 130 160 

PERCEIAGE OF MAXIMUM PEAK VOLUMES USED IN EACH PERIOD 



ANNUAL SUMARY o f  FILES COMPARED 
, f o r  SCATS OPERATION, 

SCATES Prog ram V e r s i o n :  4 . 4 2  D a t e : .  05-NOV-0 
P - J R 0 1 L A . A L L  T i m e :  10:20:10 

RESULTS AS CALCULATED 

1-TLE TOTAL DELAY STOPS Mean KM 
. 

FUEL AVERAGE AVERAGE 
\ i 3 r n e  C o s t  HOURS M i l l i o n  AADT M i l l i o n  M i l l i o n  $ C o s t /  $Coat/ 

M i l l i o n  LITRES VEH.KM VEHICLE 

'17 

- 

7.1.279 1497628 8 5 . 9 6 1  79223 116 .801  1 7 . 5 4 6  0 . 6 3 6  2.569 

COST DATA USED I N  ECONOMIC EVALUATION 

'.7onc:17.ion 

1000 

IC 50 

• 
' 

DESCRIPTION o f  FILES 

-. • HT LL F-<CIAC) 

CYCLE LENGTHS USED 
PEAK HOUR CYCLE LENGTH OPTIMISATION WAS USED 

1'7.77-1 
,t 

LIGHT MEDIUM MEDIUM PEAK MEDIUM PEAK MEDIUM 6,K 
Name '-1FF OFF BUS SUS AN AN EN FM 

PHRO1LRA 3 2  6 2  1 1 4  1 5 8  1 3 0  1 6 0  1 5 0  160 

PERCENTAGE OF MAXIMLM PEAK VOLUMES USED I N  EACH FERIO0 

: I G H T  MEDIUM MEDIUM PEAK MEDIUM PEAK MEDIUM PEAK 
OFF BUS JJS AM AM PM PM 

3 3 . 3  6.E..0 1a1-1.0 7 5 . 0  1 0 0 . 0  7 5 0  100.0 



T o t a l  O p e r a t i n g  C o s t  p e r  Veh. 2.81 2.57 

ANNUN_ SLCVIARY o f  F I L E S  COMPARED 
f o r  SCATS OPERATION. 

SCATES P r o g r a m  V e r s i o n :  4.42 
F i l e :  PHR01PAE.ALL 

FILE 
Name 

D a t e :  05-4\10V-97 
T i m e :  09:49:59 

REELLTS AS CAl_CU.A17.77:D 

TOTAL. DELAY STOPS Mean KM FUFL AVERAGE AVERAGE 
$ C o s t  M i l l i o n  AADT M i l l i o n  M i l l i o n  $ C o s t /  $00st/ 
M i l l i o n  L I T R E S  VEH.Km VEHICLE 

P H R O i P E  7 4 . 2 5 5  1 4 9 3 5 3 2  8 3 . 3 4 . 6  7 9 2 2 3  1 1 6 . 8 0 1  1 7 . 3 5 1  0.636 

COST DATA USED I N  ECONOMIC EVALUATION 

T r a f f i c  C o n d i t i c n  Pericd Hx.zurs/YE..1- CollarsA-cia- 

O f f  P - a k  1 0 0 0  12.770 
!'-'1,.---Ii_L91 (7.11 P - <  1:---_,'IC 12.777) 

i u m  BusineF-.s: Hour 's.  --,c-TI 11,.LL,-2. 

5F.,.;-1'/ I M  Peak- Hc_21-1-- CO 1:.= 
AN (-j:.!7, 1,7;.'"-C.'.7, 
E a r - l v  !'-'.1 Pea';.: H-7,_Ir :!_:-..L! :=.E.:-.0 
'T-T1 :I :1[1 :.-..,C4.3 

C.57.r..-: SiFrl 

TILE 

PENNANT H I L L S  ROAD 

7 -F 

DESCRIFT ICN i FILES 

CYCLE LENGTHS USED 
PEAK HOUR CYCLE LENw.-3TH C F T I M I S A T I O N  WAS USED 

F I L E  L I G H T  MEDIUM MEDIUM PEAK MEDIUM PEAK MEDIUM PEAK 
OFF O F F  BUS BUS AM N i  PM PM 

P'r-R0.1FDAL: 3 2  6 2  1 1 4  1 5 8  1 3 0  1 6 0  1 5 0  160 

PERCENTAGE :C.F MAXIMUM PEAK VOILLMES USED I N  EACH PERIOD 

L I G H T —  P E D I U M  M I M P . 1 . - - - P Z A 1 <  MEDIUM PEAK MEDIUM PEAK 
O F F  BUS BUS AM AM PM PM 

1 3 . 3  - 3 3 . 3  6 8 . 0  1 C 0 . 0  7 5 . 0  1 0 0 . 0  7 5 . 0  100.0 
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1 . 0  INTRODUCTION 

T h e  R o a d  T r a f f i c  A u t h o r i t y  p r o p o s e  t o  w i d e n  a n d  upgrade 

P e n n a n t  H i l l s  R o a d  b e t w e e n  B o u n d a r y  R o a d  a n d  M a h e r s  Road, 

B e e c r o f t .  I n  a d d i t i o n  a s e c t i o n  o f  C a s t l e  H i l l  R o a d  from 

T h o m p s o n  C o r n e r  t o  C h u r c h  S t r e e t  w i l l  a l s o  b e  w i d e n e d  and 

u p g r a d e d .  T h e  s e c t i o n  o f  p r o p o s e d  r o a d w o r k s  i s  s h o w n  on 
A p p e n d i x  A. 

O v e r a l l  t h e  r o a d w o r k s  i n v o l v e s  t h e  w i d e n i n g  s o m e  3 . 3  kilometres 

o f  t h e  f o u r  l a n e  r o a d  t o  s i x  l a n e s .  T h e  r o a d  w i d e n i n g  will 

i n c l u d e  p r o p e r t y  a c q u i s i t i o n s  a n d  a f f e c t  s o m e  a r e a s  o f  public 

o p e n  space. 

T h i s  r e p o r t  p r e s e n t s  t h e  r e s u l t s  a n d  f i n d i n g s  o f  a n  acoustical 

a s s e s s m e n t  o f  r o a d  t r a f f i c  n o i s e  a t  l o c a t i o n s  a l o n g  t h e  subject 

s e c t i o n  o f  t h e  r o a d  f o r  b o t h  i t s  o p e r a t i o n  a n d  construction 

( S c h e m e  I ) .  P r e d i c t e d  n o i s e  l e v e l s  a r e  a l s o  p r e s e n t e d  for 

t r a f f i c  f l o w  i n c r e a s e s  o n  t h e  a s s u m p t i o n  t h a t  t h e  F 2  f r e e w a y  is 

a b a n d o n e d  ( S c h e m e  II). 

T h e  a i m s  o f  t h e  i n v e s t i g a t i o n  w e r e  a s  follows: 

1 .  T o  d e t e r m i n e  t h e  e x i s t i n g  a m b i e n t  n o i s e  l e v e l s  on 

P e n n a n t  H i l l s  Road. 

2 .  T o  c a l c u l a t e  t h e  e n v i s a g e d  c h a n g e  i n  r o a d  traffic 

n o i s e  d u e  t o  t h e  p r o p o s e d  r o a d  w i d e n i n g  program. 
3 .  T o  i d e n t i f y  t h e  p r i m a r y  a r e a s  t h a t  a r e  e x p o s e d  t o  the 

r o a d  t r a f f i c  noise. 

4 .  T o  r e v i e w  a n d  r e c o m m e n d  a n  a m e l i o r a t i v e  m e a s u r e s  for 

areas. 
5 .  T o  p r e d i c t  a n d  e v a l u a t e  n o i s e  l e v e l s  f r o m  the 

e n v i s a g e d  c o n s t r u c t i o n  p r o g r a m  a n d  activities. 



Page 2 

2 . 0  ASSESSMENT C R I T E R I A  FOR T R A F F I C  NOISE 

T h e r e  a r e  a n u m b e r  o f  c r i t e r i o n  a n d  p o l i c i e s  a v a i l a b l e  f o r  the 

a s s e s s m e n t  o f  r o a d  t r a f f i c  noise. 

2 . 1  R o a d  T r a f f i c  A u t h o r i t y  C r i t e r i a  

T h e  c u r r e n t  RTA p o l i c y  i n  r e g a r d s  t o  r o a d  t r a f f i c  n o i s e  f o r  the 

p l a n n i n g  a n d  d e s i g n  o f  n e w  w o r k s  ( i n c l u d i n g  r o a d  u p g r a d e s )  is 

that: 

a )  T h e  RTA o n  a p r o j e c t  s p e c i f i c  b a s i s  e x a m i n e s  w h e t h e r  it 

i s  p r a c t i c a l  t o  p r o v i d e  t h e  e n v i r o n m e n t a l  o b j e c t i v e  level, 

w h e r e  c o s t  affective. 

b )  F o r  m a j o r  n e w  r o a d  d e v e l o p m e n t s  t h e  environmental 

o b j e c t i v e  l e v e l  o f  6 3 d B ( A )  a t  t h e  r e s i d e n t i a l  f a c a d e  (or 

b e t t e r  w h e r e  c o s t  e f f e c t i v e )  h a s  b e e n  a d o p t e d  b y  t h e  RTA. 

c )  F o r  e x i s t i n g  r o a d s  t h e  c r i t e r i a  n o r m a l l y  a d o p t e d  by 

t h e  RTA i s  t h a t  n o i s e  a t t e n u a t i o n  m e a s u r e s  a r e  generally 

c o n s i d e r e d  t o  b e  w a r r a n t e d  o n l y  w h e n  a n  e x a m i n a t i o n  of 

n o i s e  l e v e l s  r e v e a l s  t h a t  t h e  L 1 0  ( 1 8  h o u r )  a t  the 

r e s i d e n t i a l  f a c a d e  i s  6 8 d B ( A )  o r  g r e a t e r  a n d  h a s  r i s e n  by 

m o r e  t h a n  2 d B ( A )  a b o v e  t h e  p r e v i o u s l y  e x i s t i n g  noise 

l e v e l ;  o r  i s  b e t w e e n  6 3 d B ( ) A  a n d  6 8 d B ( A )  a n d  h a s  risen 

a b o v e  t h e  p r e v i o u s l y  e x i s t i n g  n o i s e  l e v e l  b y  a t  least 

15dB(A). 

d )  RTA a l s o  r e c o m m e n d  t h a t  w h e r e  p o s s i b l e  d i s t u r b a n c e  can 

o c c u r  p a r t i c u l a r l y  w h e r e  h i g h  t r a f f i c  v o l u m e s  o r  i f  the 

n u m b e r s  o f  h e a v y  v e h i c l e s  a t  n i g h t  i s  h i g h  t h a n  an 
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a p p r o p r i a t e  a s s e s s m e n t  s h o u l d  b e  m a d e .  T h e i r  present 

p o l i c y  f o r  s l e e p  d i s t u r b a n c e  a s s e s s m e n t  i s  a n  internal 

l e v e l  o f  4 5 d B ( A )  L e g  b e t w e e n  t h e  8 h o u r  p e r i o d  from 

2 2 0 0 - 0 6 0 0  hours. 

e )  F o r  t h e  a s s e s s m e n t  o f  n o i s e  l e v e l s  i n  s c h o o l  classrooms 

t h e  RTA h a v e  a d o p t e d  t h e  New S o u t h  W a l e s  PWD internal 

c r i t e r i a  o f  4 5 d B ( A )  Leg. 

F o r  t h e  e v a l u a t i o n  o f  t h e  a b o v e  c r i t e r i o n  t h e  following 

p a r a m e t e r s  a r e  u s u a l l y  considered. 

a )  T h e  t r a f f i c  e x p e c t e d  t o  u s e  t h e  r o a d  a p p r o x i m a t e l y  10 

y e a r s  a f t e r  opening. 

b )  T h e  e x i s t i n g  r o a d  n e t w o r k  p l u s  t h e  p r o p o s e d  facility 

a n d  a n y  o t h e r  c o m m i t t e d  p r o j e c t s  ( i . e .  p r o j e c t s  f o r  which 

t h e  D e p a r t m e n t  h a s  f i r m  p r o p o s a l s  a n d  w h i c h  c a n  be 

r e a s o n a b l y  e x p e c t e d  t o  b e  c o m p l e t e d  w i t h i n  t h e  10year 
p e r i o d ) ,  h a v i n g  a d i r e c t  t r a f f i c  i n f l u e n c e  o n  t h e  s i t e  in 

question. 

C )  A n  a d e q u a t e  a l l o w a n c e  f o r  l i k e l y  c a p a c i t y  limitation 

o n  t h e  a p p r o a c h e s ,  s u c h  a s  a n  a d j o i n i n g  s e c t i o n  n o t  yet 

i m p r o v e d ,  t r a f f i c  s i g n a l s ,  e t c ;  and 

d )  C u r r e n t  r a t e s  o f  g r o w t h  a n d  t r a f f i c  flow. 

2 . 2  S t a t e  P o l l u t i o n  C o n t r o l  C o m m i s s i o n  

2 . 2 . 1  C u r r e n t  Policy 

T h e  SPCC c u r r e n t l y  p r o m o t e s  f o r  p l a n n i n g  p u r p o s e s  i n  situations 
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w h e r e  t h e  n o i s e  f r o m  r o a d  t r a f f i c  i s  a l r e a d y  s i g n i f i c a n t  that 

a m e l i o r a t i v e  m e a s u r e s  s h o u l d  b e  c o n s i d e r e d  w h e n  t h e  L 1 0  (18 

h o u r s )  e x c e e d s  63dB(A). 

2 . 2 . 2  P r o p o s e d  R e v i s e d  Policy 

F r o m  r e c e n t  s t u d i e s  a n d  i n v e s t i g a t i o n s  w e  u n d e r s t a n d  t h a t  the 

SPCC p r o p o s e  t o  i n t r o d u c e  a n d  s u p p o r t  a r e v i s e d  d e s c r i p t o r  and 

a s s e s s m e n t  c r i t e r i a  ( T N L 5 5 ) .  T h e  TNL c r i t e r i a  i s  b a s e d  o n  a n  Leg 

2 4  h o u r  m e a s u r e m e n t  w h i c h  i s  a d j u s t e d  b y  a n  i n d e x  weighted 

t o w a r d s  h e a v y  v e h i c l e  m o v e m e n t s  b e t w e e n  1 0 . 0 0 p m  a n d  7.00am. 

T h e  g e n e r a l  f o r m  o f  t h e  i n d e x  i s  g i v e n  b y  t h e  equation: 

TNL = L A e q  ( 2 4  h o u r s )  + ( 0 . 1  ( x ) ) 

Where x = the lean hourly truck count between 10.00pa and 7,00a]. 

2 . 3  P r o j e c t  Criteria 

F o r  t h i s  a s s e s s m e n t ,  r o a d  t r a f f i c  n o i s e  l e v e l s  a t  residential 

f a c a d e s  h a v e  b e  a s s e s s e d  i n  t e r m s  o f  t h e  R o a d  T r a f f i c  Authority 

p o l i c y ,  t h a t  is; 

" t h e  L 1 0  ( 1 8  h o u r )  n o i s e  a t  o n e  ( 1 )  m e t r e  f r o m  t h e  f a c a d e  o f  a 
r e s i d e n t i a l  d w e l l i n g  i s  6 8 d B ( A )  o r  g r e a t e r  a n d  m o r e  than 

2 d B ( A )  h i g h e r  t h a n  t h e  l e v e l  p r i o r  t o  construction." 

" t h e  s l e e p  d i s t u r b a n c e  c r i t e r i a  i n  t e r m s  o f  i n t e r n a l  levels 

O f  4 5 d B ( A )  L e g  b e t w e e n  t h e  8 h o u r  p e r i o d  f r o m  2200-0600 

hours." 

and 

n " t h e  i n t e r n a l  c l a s s r o o m  c r i t e r i a  o f  4 5 d B ( A )  Leg. 
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3 . 0  PROCEDURE 

T h e  f i n d i n g s  o f  t h i s  r e p o r t  a r e  b a s e d  o n  s i t e  visits, 

i n s p e c t i o n s ,  a m b i e n t  s o u n d  p r e s s u r e  l e v e l  m e a s u r e m e n t s  a n d  data 

p r o v i d e d  b y  t h e  R T A ,  C o n n e l l  W a g n e r  P t y  L i m i t e d  a n d  t h e  traffic 

c o n s u l t a n t s  T r a v i s  Morgan. 

T o  d e t e r m i n e  t h e  e x i s t i n g  a m b i e n t  n o i s e  l e v e l s ,  s o u n d  pressure 

l e v e l  m e a s u r e m e n t s  w e r e  c o n d u c t e d  d u r i n g  t h e  m o n t h s  o f  October 

a n d  N o v e m b e r  1 9 8 9  a n d  O c t o b e r  1 9 9 0 .  T h e  m e a s u r e m e n t s  were 

c o n d u c t e d  o n  b o t h  s h o r t  t e r m  a n d  l o n g  t e r m  p e r i o d s  ( u p  t o  48 

hours). 

3 . 1  I n s t r u m e n t a t i o n  

T h e  m e a s u r e m e n t  o f  n o i s e  l e v e l s  w a s  m a d e  u s i n g  t h e  following 

equipment: 

* B r u e l  & K j a e r  S t a t i s t i c a l  N o i s e  L e v e l  A n a l y s e r  T y p e  4426, 

f i t t e d  w i t h  a 1 2 m m  M i c r o p h o n e  T y p e  4165. 

* B r u e l  & K j a e r  P r e c i s i o n  S o u n d  L e v e l  M e t e r  T y p e  2203 

f i t t e d  w i t h  a 1 2 m m  M i c r o p h o n e  T y p e  4165. 

* B r u e l  & K j a e r  L e v e l  R e c o r d e r  T y p e  2 3 1 7 ,  S e r i a l  Number 

1134315. 

* C e l  I n s t r u m e n t s  P r e c i s i o n  S o u n d  L e v e l  M e t e r  T y p e  231 

f i t t e d  w i t h  a 6mm Microphone. 

* O n s e t  L a p t o p  C o m p u t e r  C o r p o r a t i o n ,  D a t a  Logger. 

* T o s h i b a  L a p t o p  T 1 0 0 0 ,  Computer. 

T h e  i n s t r u m e n t s  w e r e  c h e c k e d  f o r  c a l i b r a t i o n  p r i o r  t o  a n d  after 

m e a s u r e m e n t s  u s i n g  a B r u e l  & K j a e r  S o u n d  L e v e l  C a l i b r a t o r  Type 

4230. 



Page 6 

3 . 2  N o i s e  L e v e l  Descriptors 

T h e  l o u d n e s s  o f  f l u c t u a t i n g  e n v i r o n m e n t a l  n o i s e  u s u a l l y  is 

d e s c r i b e d  b y  r e f e r e n c e  t o  t h e  p e r c e n t i l e  n o i s e  l e v e l  o r  noise 

e x c e e d a n c e  level. 

T h e  m o s t  c o m m o n  p e r c e n t i l e  l e v e l s  w h i c h  a r e  c o m m o n l y  referenced 

a n d  a r e  u s u a l l y  d e t e r m i n e d  b y  s t a t i s t i c a l  s o u n d  level 

m e a s u r e m e n t  e q u i p m e n t ,  a r e  t h e  s t a t i s t i c a l  v a l u e s  d e s i g n a t e d  as 
LAN. T h e  p a r a m e t e r s  g e n e r a l l y  r e g a r d e d  a s  b e i n g  t h e  most 

s i g n i f i c a n t  a m o n g s t  t h e s e  are: 

" L A 1 "  w h i c h  i s  t h e  A - w e i g h t e d  s o u n d  l e v e l  e x c e e d e d  f o r  1% 

o f  t h e  t i m e  o r  t h e  p e a k  s o u n d  level: 

t h e  " L A 1 0 "  l e v e l  w h i c h  i s  t h e  A - w e i g h t e d  s o u n d  level 

e x c e e d e d  f o r  10% o f  t h e  s a m p l e  p e r i o d  a n d  w h i c h  is 

c o m m o n l y  t e r m e d  t h e  " a v e r a g e  m a x i m u m  n o i s e  level": 

t h e  " L A 9 0 "  l e v e l  w h i c h  i s  t h e  A - w e i g h t e d  s o u n d  level 

e x c e e d e d  f o r  90% o f  t h e  s a m p l e  p e r i o d  a n d  i s  commonly 

t e r m e d  t h e  " a v e r a g e  m i n i m u m  o r  b a c k g r o u n d  n o i s e  level": 

a n d  t h e  " L A e q "  l e v e l  w h i c h  i s  t h e  A - w e i g h t e d  energy 
e q u i v a l e n t  c o n t i n u o u s  ( c o n s t a n t )  s o u n d  level. 

3 . 3  M e t h o d  f o r  P r e d i c t i n g  T r a f f i c  N o i s e  Levels 

T r a f f i c  n o i s e  l e v e l s  a r e  d e t e r m i n e d  i n  a c c o r d a n c e  w i t h  t h e  LA10 

( 1 8  h o u r )  d e s c r i p t o r  d e f i n e d  i n  t h e  A u s t r a l i a n  S t a n d a r d  A S 2 7 0 2  - 
1 9 8 4 .  T h e  L A 1 0  ( 1 8  h o u r )  i s  t h e  a r i t h m e t i c  a v e r a g e  o f  18 
i n d i v i d u a l  L A 1 0  v a l u e s  m e a s u r e d  b e t w e e n  t h e  h o u r s  o f  6 . 0 0 a m  and 

m i d n i g h t .  T h e  L A 1 0  ( 1 8  h o u r )  d e s c r i p t o r  i s  u s e d  a n d  a c c e p t e d  by 

t h e  S t a t e  P o l l u t i o n  C o n t r o l  C o m m i s s i o n  a n d  t h e  R o a d  Traffic 

Authority. 
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T r a f f i c  n o i s e  l e v e l s  a t  e a c h  o f  t h e  r e f e r e n c e  l o c a t i o n s  s h o w n  in 

A p p e n d i x  D w e r e  c a l c u l a t e d  u s i n g  m e a s u r e d  l e v e l s  c o m b i n e d  with 

a d j u s t m e n t s  a s  d e s c r i b e d  i n  t h e  m a n u a l  " C a l c u l a t i o n  o f  Road 

T r a f f i c  N o i s e "  p r o d u c e d  b y  t h e  UK D e p a r t m e n t  o f  Environment 

(CORTN m e t h o d ) .  T h e  m e t h o d  t a k e s  a c c o u n t  o f  v e h i c l e  movements 

a n d  s p e e d ,  p e r c e n t a g e  o f  h e a v y  v e h i c l e s ,  g r o u n d  cover, 

t o p o g r a p h y  o f  t h e  a r e a  a n d  b o t h  s h i e l d i n g  a n d  r e f l e c t i o n  from 

barriers. 

A n  A u s t r a l i a n  S t u d y ,  p u b l i s h e d  a s  A u s t r a l i a n  R o a d  R e s e a r c h  Board 

(ARRB) R e s e a r c h  R e p o r t  N o .  1 2 2 ,  c o m p a r e d  m e a s u r e d  n o i s e  levels 

a t  v a r i o u s  l o c a t i o n s  i n  A u s t r a l i a  w i t h  t h e  CORTN p r e d i c t i o n s  and 

c o n c l u d e d  t h a t  a f a c a d e  c o r r e c t i o n s  s h o u l d  b e  a p p l i e d  t o  the 

p r e d i c t i o n s  t o  p r o v i d e  t h e  b e s t  e s t i m a t e  o f  n o i s e  l e v e l s  under 

A u s t r a l i a n  c o n d i t i o n s .  T h e s e  c o r r e c t i o n s  h a v e  b e e n  a p p l i e d  t o  the 

c a l c u l a t e d  l e v e l s  i n  t h i s  report. 
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4 . 0  MEASUREMENT OF EXISTING NOISE LEVELS 

F o r  t h e  a s s e s s m e n t  o f  e x i s t i n g  r o a d  t r a f f i c  n o i s e  l e v e l s ,  sound 

p r e s s u r e  l e v e l  m e a s u r e m e n t s  w e r e  m a d e  a t  t h e  f o l l o w i n g  reference 

l o c a t i o n s  ( A p p e n d i x  B). 

* L o c a t i o n  1 - P e n n a n t  H i l l s  R o a d ,  b o u n d a r y  o f  g o l f  course 

n e a r  M a h e r s  Road. 

* Location 2 - F r o n t  o f  6 6 0  P e n n a n t  H i l l s  R o a d .  Flat 

t o p o g r a p h y  w i t h  a d i r e c t  l i n e  o f  sight. 

F a c a d e  o f  h o u s e  s e t  b a c k  a p p r o x i m a t e l y  15 

metres. 

* Location 3 - F r o n t  o f  6 1 2  P e n n a n t  H i l l s  R o a d .  Flat 

t o p o g r a p h y  w i t h  a d i r e c t  l i n e  o f  sight. 

F a c a d e  o f  h o u s e  s e t  b a c k  a p p r o x i m a t e l y  15 

metres. 

* Location 4 - F r o n t  o f  6 0 2  P e n n a n t  H i l l s  R o a d .  T h e  site 

i s  s l i g h t l y  e l e v a t e d  w i t h  d i r e c t  l i n e  of 

s i g h t .  F a c a d e  o f  h o u s e  s e t  back 

a p p r o x i m a t e l y  2 0  metres. 

* Location 5 - F r o n t  o f  5 9 6  P e n n a n t  H i l l s  R o a d .  T h e  site 

f a l l s  a w a y  f r o m  r o a d  a p p r o x i m a t e l y  1.5 

m e t r e s  w i t h  a d i r e c t  l i n e  o f  s i g h t .  Facade 

o f  h o u s e  s e t  b a c k  a p p r o x i m a t e l y  1 5  metres. 

* Location 6 - F r o n t  o f  5 4 1  P e n n a n t  H i l l s  R o a d .  Flat 

t o p o g r a p h y  w i t h  a d i r e c t  l i n e  o f  sight. 

F a c a d e  o f  h o u s e  s e t  b a c k  a p p r o x i m a t e l y  15 

metres. 
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* Location 7 - N e a r  c o r n e r  o f  C a s t l e  H i l l  R o a d .  Flat 

t o p o g r a p h y ,  d i r e c t  l i n e  o f  s i g h t .  F a c a d e  of 

h o u s e  s e t  b a c k  a p p r o x i m a t e l y  1 0  metres. 

* Location 8 - F r o n t  o f  C h u r c h  o n  C a s t l e  H i l l  R o a d .  Flat 

t o p o g r a p h y  w i t h  a d i r e c t  l i n e  o f  sight. 

F a c a d e  o f  C h u r c h  s e t  b a c k  a p p r o x i m a t e l y  20 

metres. 

* Location 8a - I n s i d e  C h u r c h .  W i n d o w s  a n d  d o o r s  closed. 

* Location 9 - B o u n d a r y  o f  W e s t  P e n n a n t  H i l l s  Public 

S c h o o l .  F l a t  t o p o g r a p h y  w i t h  a d i r e c t  line 

o f  s i g h t .  F a c a d e  o f  s c h o o l  r o o m s  s e t  back 

a p p r o x i m a t e l y  2 0  metres. 

* Location 9a - I n s i d e  c l a s s r o o m  f r o n t i n g  o n  t o  C a s t l e  Hill 

R o a d .  M e a s u r e m e n t s  m a d e  d u r i n g  n o r m a l  school 

hours. 

* Location 1 0  - F r o n t  o f  5 4 2  W e s t  P e n n a n t  H i l l s  R o a d .  Flat 

t o p o g r a p h y  w i t h  a d i r e c t  l i n e  o f  sight. 

F a c a d e  o f  h o u s e  s e t  b a c k  a p p r o x i m a t e l y  12 

metres. 

* Location 11 - F r o n t  o f  4 7 5  P e n n a n t  H i l l s  R o a d .  Flat 

t o p o g r a p h y  w i t h  a d i r e c t  l i n e  o f  sight. 

F a c a d e  o f  h o u s e  s e t  b a c k  a p p r o x i m a t e l y  15 

metres. 

* Location 1 2  - F r o n t  o f  5 0 0  P e n n a n t  H i l l s  R o a d .  T h e  site 

f a l l s  a w a y  f r o m  t h e  r o a d  a p p r o x i m a t e l y  1.0 

m e t r e s  w i t h  a d i r e c t  l i n e  o f  s i g h t .  Facade 

o f  h o u s e  s e t  b a c k  a p p r o x i m a t e l y  1 5  metres. 
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* L o c a t i o n  1 3  - F r o n t  o f  N o v i t i a t e  a t  M o u n t  S t .  Benedict's 

G i r l s  H i g h  S c h o o l .  T h e  s i t e  i s  o n  a 
s l i g h t  r i s e  f r o m  t h e  r o a d  w i t h  a direct 

l i n e  o f  s i g h t .  S i t e  s e p a r a t e d  f r o m  road 

b y  m a s o n r y  w a l l  a p p r o x i m a t e l y  2 . 5  metres 

h i g h .  F a c a d e  o f  r o o m s  s e t  back 

a p p r o x i m a t e l y  6 5  metres. 

* L o c a t i o n  1 4  - F r o n t  o f  4 7 6  P e n n a n t  H i l l s  R o a d .  S i t e  falls 

a w a y  f r o m  r o a d  a p p r o x i m a t e l y  2 m e t r e s  w i t h  a 

d i r e c t  l i n e  o f  s i g h t .  F a c a d e  o f  h o u s e  set 

b a c k  a p p r o x i m a t e l y  1 0  metres. 

* L o c a t i o n  1 5  - F r o n t  o f  M o u n t  S t .  B e n e d i c t s  G i r l s  High 

S c h o o l .  F l a t  t o p o g r a p h y ,  d i r e c t  l i n e  of 

s i g h t .  F a c a d e  o f  c l a s s  r o o m s  s e t  back 

a p p r o x i m a t e l y  4 5  metres. 

* L o c a t i o n  1 5 a  - I n s i d e  c l a s s r o o m  e x p o s e d  t o  t r a f f i c  n o i s e  on 

P e n n a n t  H i l l s  R o a d .  M e a s u r e m e n t s  made 

d u r i n g  n o r m a l  s c h o o l  hours. 

* L o c a t i o n  1 6  - F r o n t  o f  4 3 0  P e n n a n t  H i l l s  r o a d  n e a r  Wilson 

R o a d .  F l a t  t o p o g r a p h y  w i t h  a d i r e c t  l i n e  of 

s i g h t .  F a c a d e  o f  h o u s e  s e t  back 

a p p r o x i m a t e l y  1 5  metres. 
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5 . 0  E X I S T I N G  T R A F F I C  N O I S E  LEVELS 

E x i s t i n g  L A 1 0  ( 1 8  h o u r ) ,  L A e c i  ( n i g h t t i m e )  a n d  L A e g  (daytime) 

t r a f f i c  n o i s e  l e v e l s  h a v e  b e e n  d e t e r m i n e d  i n  a c c o r d a n c e  with 

d e s c r i p t o r s  d i s c u s s e d  e a r l i e r  i n  t h i s  r e p o r t .  T h e  n o i s e  levels 

t o g e t h e r  w i t h  t r a f f i c  c o u n t s  a n d  h e a v y  v e h i c l e  p e r c e n t a g e s  are 

t a b u l a t e d  i n  A p p e n d i x  C a n d  a r e  s u m m a r i s e d  b e l o w  i n  T a b l e  I. 

T A B L E  I :  E X I S T I N G  T R A F F I C  N O I S E  LEVEL 

Location L A 1 0  L A e q  T r a f f i c  % Heavy 

( 1 8  h o u r s )  ( N i g h t )  C o u n t s  Vehicles 

1 78.9 71.4 36306 11.2 

2 77.3 70.3 32226 12.9 

3 76.4 69.4 32360 12.9 

4 75.4 68.4 36006 11.7 

5 75.5 68.5 46926 9.1 

6 73.8 66.8 41154 10.8 

7 73.8 67.8 42774 10.7 

8 72.9 - 33222 6.6 

8a* 4 5 . 2  ( L A e g  0 9 0 0 - 1 6 0 0  hours, internal) 

9 69.9 - 31368 6.1 

9a* 5 4 . 4 ( L A e c i  0900-1600 hours, internal) 

10 76.6 69.2 37152 14.0 

11 76.5 69.5 37674 14.3 

12 75.7 68.7 35940 14.2 

13 66.1 - 40884 12.6 

14 75.5 68.5 40770 10.5 

15 74.9 - 38520 14.1 

15a* 5 2 . 5 ( L A e c i  0900-1600 hours, internal) 

16 77.2 68.5 46716 10.8 
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5 . 1  C o m m e n t s  o n  R e s u l t s  a n d  G e n e r a l  Discussions 

T h e  r e s u l t s  o f  t h e  m e a s u r e m e n t s  a n d  o u r  i n v e s t i g a t i o n s  clearly 

s h o w  t h a t  p r o p e r t i e s  e x p o s e d  t o  P e n n a n t  H i l l s  R o a d  a r e  presently 

s u b j e c t e d  t o  h i g h  t r a f f i c  n o i s e  levels. 

T h i s  s i t u a t i o n  i s  u n l i k e l y  t o  c h a n g e  w i t h  a n y  s u r f a c e  road 

c o n c e p t  t h a t  m a y  b e  u n d e r t a k e n  i n  t h e  re-development 

o f  P e n n a n t  H i l l s  Road. 

T h e  t h r e e  m a j o r  l a n d  u s e s  a l o n g  P e n n a n t  H i l l s  R o a d  t h a t  are 
a f f e c t e d  b y  r o a d  t r a f f i c  n o i s e  a r e  residential, 

s c h o o l s / c h u r c h e s  a n d  commercial/shops. 

5 . 1 . 1  R o a d  Surface 

T h e  p r e s e n t  r o a d  s u r f a c e  i s  a s p h a l t  o v e r  c o n c r e t e .  T h e  asphalt 

s u r f a c e  i s  i n  p o o r  c o n d i t i o n  a n d  i n  n e e d  o f  r e s u r f a c i n g .  The 

e x i s t i n g  s u r f a c e  i s  a f f e c t e d  b y  a s i g n i f i c a n t  n u m b e r  o f  patches 

p o o r  c o n s t r u c t i o n  j o i n t s  a n d  m a n y  o t h e r  imperfections. 

T h e r e  h a s  b e e n  m a n y  s t u d i e s  o f  l a t e  i n t o  r o a d  s u r f a c e s  in 

p a r t i c u l a r  a s p h a l t  s u r f a c e s .  T h e  r o a d  t e x t u r e  i s  v e r y  important 

w i t h  r e s p e c t  t o  m i n i m i s i n g  t i r e  n o i s e ,  t h e r e f o r e ,  consideration 

m u s t  b e  g i v e n  t o  s e l e c t  t h e  b e s t  p o s s i b l e  surface. 

5 . 1 . 2  R o a d  G r a d i e n t s  

T h e  p r e s e n t  r o a d  g e o m e t r y  a n d  a l i g n m e n t  c o n s i s t s  o f  a n u m b e r  of 

s e c t i o n s  w h i c h  r e q u i r e  e x t r a  a c c e l e r a t i o n  o f  b r a k i n g  b y  the 

vehicles. 
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We r e c o m m e n d  t h a t  c o n s i d e r a t i o n  b e  g i v e n  t o  e l i m i n a t e  o r  reduce 

t h e  g r a d i e n t s  o n  t h e  v a r i o u s  s e c t i o n s  o n  t h e  road. 

5 . 2  R e c o m m e n d a t i o n s  a n d  Comments 

I n  o u r  o p i n i o n  t h e r e  a r e  a n u m b e r  o f  o p t i o n s  o r  a c o m b i n a t i o n  of 

t h e s e  o p t i o n s  t h a t  m a y  b e  f e a s i b l e  i n  t h e  r e d e v e l o p m e n t  o f  this 

s e c t i o n  o f  P e n n a n t  H i l l s  R o a d ,  s o  a s  t o  m i n i m i s e  r o a d  traffic 

noise. 

T h e  o p t i o n s  are: 

5 . 2 . 1  U n d e r g r o u n d  Road 

C o n s i d e r a t i o n  s h o u l d  b e  g i v e n  t o  e i t h e r  a t u n n e l  o r  c u t  and 

c o v e r  r o a d  construction. 

W i t h  t h i s  r o a d  d e s i g n  c o n c e p t  a s  w e l l  a s  r e d u c i n g  n o i s e  levels 

t h e  a i r s p a c e  o v e r  t h e  r o a d  c o u l d  b e  u s e d  f o r  c o m m e r c i a l  or 
r e c r e a t i o n  purposes. 

5 . 2 . 2  R e z o n i n g  a n d  R e - d e v e l o p m e n t  o f  Land 

R o a d  t r a f f i c  n o i s e  i n  t h e  H o r n s b y  S h i r e  h a s  b e e n  r e c o g n i s e d  for 

t h e  p a s t  1 5  y e a r s .  C o u n c i l ' s  c o n c e r n  l e a d  t o  t h e  d e v e l o p m e n t  of 

t h e  " S h i r e  o f  H o r n s b y  C o d e  o f  P r a c t i c e  f o r  G e n e r a l  Sound 
I n s u l a t i o n  f o r  R e s i d e n t i a l  F l a t  B u i l d i n g s " .  T h e  C o d e  has 

s u c c e s s f u l l y  b e e n  u s e d  f o r  1 5  y e a r s  i n  r e d u c i n g  r o a d  traffic 

noise. 



Page 14 

W i t h  t h e  c o - o p e r a t i o n  o f  H o r n s b y  a n d  B a u l k h a m  H i l l s  Councils 

c o r r i d o r s  o r  p o c k e t s  o f  l a n d  a l o n g  P e n n a n t  H i l l s  R o a d  c o u l d  be 

r e - z o n e d  a n d  r e d e v e l o p e d  w i t h  s u i t a b l e  r e s i d e n t i a l  buildings 

s p e c i a l l y  d e s i g n e d  a n d  c o n s t r u c t e d  t o  c o n t r o l  t r a f f i c  noise 

intrusion. 

5 . 2 . 3  B u f f e r  Z o n e s  

T h e  p r i n c i p a l  e n v i s a g e d  i n  t h e  p r o v i s i o n  o f  b u f f e r  z o n e s ,  is 

t h a t  t h e  e x i s t i n g  f r o n t  r o w  o f  h o u s e s  a l o n g  P e n n a n t  H i l l s  Road 

w o u l d  b e  a c q u i r e d  a n d  t h e  l a n d  w o u l d  b e  u s e d  t o  p r o v i d e  distance 

s e p a r a t i o n  b e t w e e n  o t h e r  h o u s e s  a n d  t h e  r o a d  traffic. 

5 . 2 . 4  N o i s e  C o n t r o l  B a r r i e r s  

T h e  p o s s i b i l i t y  e x i s t s  f o r  r o a d  s i d e  b a r r i e r s  t o  b e  constructed 

a l o n g  P e n n a n t  H i l l s  R o a d ,  w h i c h ,  i f  p r o p e r l y  d e s i g n e d  could 
s i g n i f i c a n t l y  r e d u c e  t h e  t r a f f i c  n o i s e  i m p a c t  t o  t h e  m a j o r i t y  of 

houses. 

N o i s e  c o n t r o l  b a r r i e r s  w i t h  a n  e f f e c t i v e  h e i g h t  o f  b e t w e e n  1 . 8  - 
2 . 5  m e t r e s  c o u l d  b e  r e q u i r e d .  T h e y  w o u l d  b e  c o n s t r u c t e d  in 

m a s o n r y  p r e - c a s t  p a n e l s  o r  c o n c r e t e  b l o c k  w o r k .  T h e  minimum 

d e s i r a b l e  m a s s  p e r  u n i t  a r e a  f o r  t h e  b a r r i e r  i s  10kg/m2. 
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6 . 0  P R E D I C T I O N  O F  FUTURE T R A F F I C  N O I S E  LEVELS 

F o r  t h e  c o m p u t a t i o n  o f  t r a f f i c  n o i s e  l e v e l s  a t  e a c h  reference 

l o c a t i o n  t h e  f o l l o w i n g  d a t a  h a s  b e e n  considered: 

6 . 1 . 1  T r a f f i c  Volumes 

T r a f f i c  v o l u m e s  a r e  l i s t e d  i n  T a b l e  I I  a n d  a r e  b a s e d  on 

a d a t a  p r o v i d e d  b y  T r a v i s  M o r g a n .  T a b l e  I I I ,  summarises 

t h e  e s t i m a t e d  g r o w t h  r a t e s  a n d  e n v i s a g e d  i n c r e a s e  i n  noise 

l e v e l s  w h e n  c o m p a r e d  t o  b a s e  figures. 

T a b l e  I I :  E s t i m a t e d  T r a f f i c  Volumes 

1 Scheme  2 Location Scheme 

Exist. 2001 2010 Exist. 2001 2010 

P e n n a n t  H i l l s  Road 

S t h ,  C a s t l e  H i l l  Rd. 42700 56000 79000 42700 79400 117000 

P e n n a n t  H i l l s  Road 

S t h ,  B e e c r o f t  Rd. 38998 51000 64900 38998 58000 75000 

P e n n a n t  H i l l s  Road 

S t h ,  C o p e l a n d  Rd. 35016 54000 74000 35016 63000 86000 

C a s t l e  H i l l  Road 

N t h ,  P e n n .  H i l l s  Rd. 33000 43000 55000 33000 50000 64000 
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T a b l e  I I :  E s t i m a t e d  % G r o w t h  R a t e  a n d  N o i s e  Increase 

2 

2010 

Location 

P e n n a n t  H i l l s  Road 

Schese 

2001 

1 

2010 

Scheze 

2001 

S t h ,  C a s t l e  H i l l  Rd. 

P e n n a n t  H i l l s  Road 

31%(.9dB) 85%(2.5dB) 86%(2.6dB), 174%(5.2dB) 

S t h ,  B e e c r o f t  Rd. 

P e n n a n t  H i l l s  Road 

31%(.9dB) 66%(2dB) 49%(1.5dB) 92%(2.7dB) 

S t h ,  Cope land  Rd. 

C a s t l e  H i l l  Road 

54%(1.6dB) 111%(3.3dB) 80%(2.4dB) 146%(4.4dB) 

N t h ,  Penn .  H i l l s  Rd. 30%(.9dB) 66%(2dB) 52%(1.6dB) 94%(2.8dB) 

6 . 1 . 2  A v e r a g e  Speed 

I t  i s  u n d e r s t o o d  t h a t  a s  p a r t  o f  t h e  r o a d  w i d e n i n g  b r i e f  i t  i s  a 
r e q u i r e m e n t  t h a t  t h e  a v e r a g e  t r a f f i c  s p e e d  w i l l  b e  increased 

f r o m  6 0 k p h  t o  7 0 k p h .  B a s e d  o n  t h e  e x i s t i n g  h e a v y  vehicle 

c o m p o s i t i o n  t h e  i n c r e a s e d  t r a f f i c  n o i s e  i s  e s t i m a t e d  t o  be 

0 . 6 d B ( A ) .  I f  t h e  a v e r a g e  s p e e d  i n c r e a s e s  t o  8 0 k p h  t h e  increase 

i n  n o i s e  l e v e l s  w o u l d  b e  a p p r o x i m a t e l y  1.4dB(A). 

6 . 1 . 3  R o a d  Gradients 

A t  t h i s  t i m e  n o  c o n s i d e r a t i o n  h a s  b e e n  g i v e n  t o  a n y  significant 

c h a n g e s  t o  t h e  e x i s t i n g  r o a d  g r a d i e n t s .  T h e r e f o r e  no 
a d j u s t m e n t s  h a v e  b e e n  a l l o w e d  i n  t h i s  assessment. 
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6 . 1 . 4  R o a d  Pavement 

R e c e n t  i n v e s t i g a t i o n s  h a v e  s h o w n  t h a t  o p e n  g r a d e  a s p h a l t  or 
s i m i l a r  r o a d  s u r f a c e s  a r e  s i g n i f i c a n t l y  q u i e t e r  t h a n  standard 

s u r f a c e s  ( c o n c r e t e ,  e t c . ) .  T h e  r o a d  s u r f a c e  f o r  this 

a s s e s s m e n t  h a s  b e e n  a s s u m e d  t o  b e  asphalt. 

6 . 1 . 5  P e r c e n t a g e  H e a v y  Vehicles 

T h e  t r a f f i c  c o m p o s i t i o n  w a s  d e t e r m i n e d  w h i l s t  t h e  measurements 

o f  t h e  e x i s t i n g  n o i s e  l e v e l s  w e r e  u n d e r t a k e n  ( T a b l e  I ) .  I n  our 
c a l c u l a t i o n s  o f  t h e  f u t u r e  t r a f f i c  n o i s e  l e v e l s  i t  h a s  been 

a s s u m e d  t h a t  t h e r e  w i l l  b e  n o  s i g n i f i c a n t  i n c r e a s e  i n  the 

e x i s t i n g  h e a v y  v e h i c l e  percentages. 

6 . 1 . 6  A c o u s t i c  Barriers 

T o  e s t a b l i s h  t h e  e f f e c t s  o f  a c o u s t i c  b a r r i e r s  a l o n g  t h e  n e w  road 

a l i g n m e n t  t w o  b a r r i e r  h e i g h t s  h a v e  b e e n  c o n s i d e r e d  ( 1 . 8 m  and 

2 . 5 m ) .  T h e  r e s u l t s  o f  c a l c u l a t e d  n o i s e  l e v e l s  w i t h  t h e  barriers 

i n  p l a c e  a r e  s h o w n  i n  T a b l e s  I V  a n d  V. 

I t  w a s  a s s u m e d  t h a t  t h e  b a r r i e r s  w o u l d  b e  c o n s t r u c t e d  in 

m a t e r i a l s  w i t h  a m i n i m u m  m a s s  p e r  u n i t  a r e a  o f  1 0 k g / m . s q .  The 

b a r r i e r  s h o u l d  a l s o  b e  d e t a i l e d  t o  r e d u c e  r e f l e c t e d  n o i s e  and 

i n c o r p o r a t e  s o m e  a b s o r p t i o n  properties. 

6 . 1 . 7  W o r k i n g  Paper 

T o  s u p p o r t  t h e  f i n d i n g s  o f  t h i s  a s s e s s m e n t  a w o r k i n g  p a p e r  was 
p r e p a r e d  t o  i n v e s t i g a t e  e x i s t i n g  n o i s e  l e v e l s  a l o n g  a 
s e c t i o n  o f  P e n n a n t  H i l l s  R o a d  t h a t  h a s  b e e n  w i d e n e d .  T h e  section 
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o f  r o a d  t h a t  w a s  a s s e s s e d  i s  b e t w e e n  H e w i t t  A v e n u e ,  Wahroonga 

a n d  S t a t i o n  S t r e e t ,  T h o r n l e i g h .  T h e  f i n d i n g s  o f  t h a t  assessment 

a r e  s u m m a r i s e d  i n  T a b l e  I I I ,  b e l o w .  T h e  r e s u l t s  o f  t h e  measured 

n o i s e  l e v e l s  f o r  5 1  P e n n a n t  H i l l s  R o a d ,  T h o r n l e i g h ,  w h i c h  are 

t y p i c a l  f o r  t h e  e x p o s e d  r e s i d e n t i a l  p r o p e r t i e s  i n  t h i s  a r e a  are 

p r e s e n t e d  i n  g r a p h i c a l  f o r m  i n  G r a p h i c s  I. 

T A B L E  I I I :  E X I S T I N G  T R A F F I C  N O I S E  LEVELS 

R e f e r e n c e  M e a s u r e m e n t  S o u n d  P r e s s u r e  Level 

L o c a t i o n  P o s i t i o n  d B ( A )  r e :  
20x10-6PA 

L A 1 0  Leg 

( 1 8  h o u r s )  (2200-0600) 

49A 

Facade 

Internal 

70.5 

59.0* 

63.7 

48.0 

51 Boundary 78.0 71.5 

Facade 67.4 60.7 

Internal 45.5 39.2 

69 Boundary 76.6 69.5 

Facade 69.6 62.6 

Internal 55.9 48.8 

71 Boundary 78.1 70.6 

Facade 75.6 68.1 

Internal 61.8* 48.4 

* Measurements in f luenced  by domestic activities. 
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G R A P H I C S  I :  N O I S E  L E V E L S  AT 5 1  PENNANT H I L L S  R O A D .  

100 

90 

40 

30 

100 

90 

50 
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6 . 2  P r e d i c t e d  N o i s e  L e v e l s  

T a b l e s  I V  a n d  V ,  c o n f i r m  t h e  p r e d i c t e d  n o i s e  l e v e l s  a t  the 

f a c a d e s  o f  e a c h  r e f e r e n c e  l o c a t i o n .  T h e  r e f e r e n c e  l o c a t i o n s  have 

b e e n  s e l e c t e d  t o  b e  r e p r e s e n t a t i v e  o f  h o u s e s  a l o n g  P e n n a n t  Hills 

R o a d ,  t h e r e  m a y  b e  a s m a l l  n u m b e r  o f  i n d i v i d u a l  p r o p e r t i e s  that 

a r e  m o r e  o r  l e s s  e x p o s e d  t o  t h e  t r a f f i c  n o i s e ,  t h e s e  properties 

w i l l  b e  i d e n t i f i e d  d u r i n g  t h e  d e s i g n  s t a g e  o f  t h e  p r o j e c t  and 

t h e  n o i s e  c o n t r o l s  w i l l  b e  e v a l u a t e d  a n d  d e s i g n e d  accordingly. 

T a b l e  I V :  P r e d i c t e d  N o i s e  L e v e l s  a t  F a c a d e s .  S c h e m e  1 .  

Location ( R o a d  Widened) 

Y e a r  1 9 9 0  Y e a r  2001 

( 1 . 8 m  B a r r i e r )  ( 2 . 5 m  Barrier) 

Y e a r  2 0 0 1  Y e a r  2001 

L A 1 0  L A e q  L A 1 0  L A e q  L A 1 0  L A e q  L A 1 0  LAeq 

(18 Hour) (Night) (18 Hour) (Night) (18 Hour) (Night) (18 Hour) (Night) 

Location 1 76.9 69.4 78.5 71.0 67.1 59.6 - 
Location 2 78.9 71.9 80.5 73.5 72.6 65.6 69.1 62.1 

Location 3 76.5 69.5 78.1 71.1 71.5 64.5 69.3 62.3 

Location 4 75.4 68.4 76.3 69.3 70.0 63.0 67.0 60.0 

Location 5 76.3 69.3 77.2 70.1 70.9 63.8 68.0 60.9 

Location 6 H o u s e  t o  be relocated 

Location 7 73.7 67.7 74.6 68.6 68.5 62.5 64.4 58.4 

Location 8 72.9 - 73.8 - 67.0 - 64.5 - 
Location 9 69.8 - 70.7 - 64.1 - 61.5 - 
Location 10 76.6 69.2 77.5 70.1 70.0 62.6 67.8 60.4 

Location 11 76.3 69.3 77.2 70.2 69.1 62.1 66.0 59.0 

Location 12 74.9 67.9 75.8 68.8 69.9 62.9 67.0 60.0 

Location 13 66.1 - 67.0 - - - - - 

Location 14 74.9 67.9 75.8 68.8 70.4 63.4 67.9 60.9 

Location 15 75.4 - 76.3 - 70.9 - 68.4 - 

Location 16 77.0 68.3 77.9 69.2 70.9 62.2 68.7 60.0 
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T a b l e  V :  P r e d i c t e d  N o i s e  L e v e l s  a t  F a c a d e s .  S c h e m e  2 .  

Location ( R o a d  W i d e n e d )  ( 1 . 8 m  B a r r i e r )  ( 2 . 5 m  Barrier) 

Y e a r  1 9 9 0  Y e a r  2 0 0 1  Y e a r  2 0 0 1  Y e a r  2001 

L A 1 0  L A e q  L A 1 0  L A e q  L A 1 0  L A e q  L A 1 0  LAeq 

(18 Hour) (Night) (18 Hour) (Night) (18 Hour) (Night) (18 Hour) (Night) 

Location 1 76.9 69.4 79.3 71.8 67.9 60.4 

Location 2 78.9 71.9 81.3 74.3 73.4 66.4 69.9 62.9 

Location 3 76.5 69.5 78.9 71.9 72.3 65.3 70.1 63.1 

Location 4 75.4 68.4 78.0 71.0 71.7 64.7 68.7 61.7 

Location 5 76.3 69.3 78.9 71.9 72.6 65.6 69.7 62.7 

Location 6 H o u s e  t o  be relocated 

Location 7 73.7 67.7 76.3 70.3 70.2 64.2 66.1 60.1 

Location 8 72.9 - 74.5 - 67.7 - 65.2 - 
Location 9 69.8 - 71.4 - 64.8 - 62.2 - 
Location 10 76.6 69.2 78.1 70.7 70.6 63.2 68.4 61.0 

Location 11 76.3 69.3 77.8 70.8 69.7 62.7 66.6 59.6 

Location 12 74.9 67.9 76.4 69.4 70.5 63.5 67.6 60.6 

Location 13 66.1 - 67.6 - - - - - 
Location 14 74.9 67.9 76.4 69.4 71.0 64.0 68.5 61.5 

Location 15 75.4 76.9 71.5 69.0 

Location 16 77.0 68.3 78.5 69.8 71.5 62.8 69.3 60.6 

6 . 3  Summary 

T h e  f i n d i n g s  o f  o u r  i n v e s t i g a t i o n s  c o n f i r m  t h a t  t h e  existing 

f a c a d e  n o i s e  l e v e l s  e x c e e d  L 1 0  ( 1 8  h o u r s )  6 8  d B ( A ) .  T h e  findings 

a l s o  s h o w  t h a t  w i t h  t h e  p r o p o s e d  r o a d  w i d e n i n g  a n d  existing 

t r a f f i c  f l o w s  n o i s e  l e v e l s  w i l l  m a r g i n a l l y  i n c r e a s e  ( b y  u p  to 

1 . 6 d B ( A ) )  i n  s o m e  a r e a s  a n d  d e c r e a s e  i n  o t h e r s .  W i t h  the 

p r o p o s e d  w i d e n e d  r o a d ,  t h e  e n v i s a g e d  i n c r e a s e  i n  average 
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t r a f f i c  s p e e d  t o  7 0 k p h  a n d  a l l o w i n g  f o r  n a t u r a l  t r a f f i c  growth 

t o  t h e  y e a r  2 0 0 1 ,  o v e r a l l  n o i s e  l e v e l s  w i l l  i n c r e a s e  b y  u p  to 

3 . 2 d B ( A )  f o r  S c h e m e  1 a n d  4 . 0 d B ( A )  f o r  S c h e m e  2 .  T h e s e  increases 

e x c e e d  t h e  RTA a s s e s s m e n t  c r i t e r i a .  T h a t  is; 

" N o i s e  a t t e n u a t i o n  m e a s u r e s  a r e  g e n e r a l l y  c o n s i d e r e d  t o  be 

w a r r a n t e d  o n l y  w h e n  a n  e x a m i n a t i o n  o f  n o i s e  l e v e l s  reveals 

t h a t  t h e  L 1 0  ( 1 8  h o u r )  p r e d i c t e d  n o i s e  l e v e l ,  a t  a p o i n t  1 

m e t r e  f r o m  t h e  n e a r e s t  f a c a d e  o f  a d j a c e n t  d w e l l i n g s ;  is 

6 8 d B ( A )  o r  g r e a t e r  a n d  h a s  r i s e n  b y  m o r e  t h a n  2 d B ( A )  above 

t h e  p r e v i o u s l y  e x i s t i n g  n o i s e  l e v e l ;  OR i s  b e t w e e n  63dB(A) 

a n d  6 8 d B ( A )  a n d  h a s  r i s e n  a b o v e  t h e  p r e v i o u s l y  existing 

n o i s e  l e v e l  b y  a t  l e a s t  15dB(A)." 

C o n s i d e r i n g  t h e  r e s u l t s  a n d  f i n d i n g s  o f  t h e  i n v e s t i g a t i o n s  in 

t e r m s  o f  t h e  s l e e p  d i s t u r b a n c e  c r i t e r i a  ( 4 5 d B ( A )  L e g  b e t w e e n  the 

8 h o u r  p e r i o d  f r o m  2 2 0 0 - 0 6 0 0  h o u r s )  a n d  a t y p i c a l  f a c a d e  noise 

r e d u c t i o n  o f  2 1 d B ( A )  ( w i n d o w s  c l o s e d )  a n d  1 1 d B ( A )  (windows 

o p e n ) ,  t h e  e x i s t i n g  a n d  p r e d i c t e d  n o i s e  l e v e l s  w i t h o u t  r o a d  side 

n o i s e  c o n t r o l  b a r r i e r s  e x c e e d  t h e  RTA a s s e s s m e n t  criteria. 

W i t h  r e s p e c t  t o  t h e  i n t e r n a l  m e a s u r e m e n t s  a t  t h e  s c h o o l s  a n d  the 

c h u r c h  t h e  e x i s t i n g  a n d  p r e d i c t e d  n o i s e  l e v e l s  w i t h o u t  noise 

c o n t r o l  b a r r i e r s  e x c e e d  t h e  r e c o m m e n d e d  c r i t e r i a  o f  Leg 

45dB(A). 

( 
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7 . 0  CONSTRUCTION NOISE ASSESSMENT 

7 . 1  G e n e r a l  

F o r  t h e  m a j o r  p o r t i o n  o f  t h e  r o a d  w i d e n i n g  p r o g r a m ,  t h e  main 

c o n s t r u c t i o n  a c t i v i t i e s  w i l l  b e  b a s e d  a r o u n d  t h e  r e m o v a l  o f  the 

e x i s t i n g  c a r r i a g e w a y ,  w i d e n i n g  t o  s p e c i f i e d  a l i g n m e n t s ,  sub-base 

p r e p a r a t i o n ,  p r e p a r a t i o n  a n d  p o u r i n g  o f  c o n c r e t e  b a s e  and 

b i t u m e n  sealing. 

T h e  o n l y  a r e a  o f  v a r i a t i o n  t o  t h e  a b o v e  c o n s t r u c t i o n  technique 

w i l l  b e  a c u t  a n d  c o v e r  a t  t h e  C a s t l e  H i l l / P e n n a n t  H i l l s  Road 

intersection. 

7 . 2  Construction 

T h e  r o a d  w i d e n i n g  p r o g r a m  w i l l  b e  u n d e r t a k e n  i n  s e v e r a l  stages, 

w h i c h  w i l l  b e  d e f i n e d  i n  t h e  d e t a i l  d e s i g n  p h a s e  o f  the 

Project. 

F o r  e a c h  s t a g e  o f  t h e  w o r k  i t  i s  e n v i s a g e d  t h a t  dozers, 

b r e a k e r s ,  l o a d e r s  a n d  t r u c k s  w i l l  b e  u s e d  t o  r e m o v e  t h e  existing 

r o a d .  T r u c k s ,  d o z e r s ,  s c r a p e r s  a n d  r o l l e r s  w i l l  t h e n  b e  u s e d  to 

p r e p a r e  a s u b - b a s e  f o r  p a v i n g ,  c o n c r e t e  m i x e r s  w i l l  b e  u s e d  to 

p o u r  c o n c r e t e ,  t h a n  t r u c k s ,  b i t u m e n  m a c h i n e s  a n d  r o l l e r s  w i l l  be 

u s e d  t o  s e a l  t h e  road. 

F o r  t h e  c u t  a n d  c o v e r  s e c t i o n  o f  t h e  r o a d  i t  i s  u n d e r s t o o d  that 

t h e r e  w i l l  b e  n o  r e q u i r e m e n t s  f o r  b l a s t i n g  a n d  t h a t  t h e  ripping 

w i l l  b e  e m p l o y e d  t o  o p e n  t h e  r o a d .  T h e r e f o r e ,  t h e  p l a n t  and 

e q u i p m e n t  u s e d  w i l l  b e  s i m i l a r  t o  t h a t  u s e d  o n  t h e  m a i n  section 

o f  t h e  road. 
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C o n s t r u c t i o n  o f  t h e  r o a d  w i l l  b e  r e s t r i c t e d  t o  d a y l i g h t  hours, 

M o n d a y  t o  Saturday. 

F o r  t h e  a s s e s s m e n t  o f  n o i s e  f r o m  t h e  v a r i o u s  p h a s e s  o f  t h e  road 

c o n s t r u c t i o n  t h e  f o l l o w i n g  r a n g e  o f  s o u n d  p o w e r  l e v e l s  were 
a l l o c a t e d  t o  t h e  p l a n t  a n d  e q u i p m e n t  a n d  u s e d  i n  the 

c a l c u l a t i o n s .  I t  w a s  a l s o  a s s u m e d  f o r  t h e  p u r p o s e  o f  the 

c a l c u l a t i o n s  t h a t  t h e  i t e m  o f  p l a n t  a n d  e q u i p m e n t  were 
o p e r a t i n g  a t  a p o i n t  i n  f r o n t  o f  t h e  r e s i d e n c e  a t  t h e  centre 

o f  t h e  road. 

T a b l e  I V :  T y p i c a l  A - w e i g h t e d  S o u n d  P o w e r  L e v e l s  

Plant A - w e i g h t e d  Sound 

P o w e r  Level 

d B  r e f .  1 0 - 1 2  Watts 

Truck 108 to 110 

Excavator 108 to 110 

Grader 108 to 110 

Loader 108 to 110 

C o n c r e t e  Pump 102 to 100 

R o c k  Breaker 110 to 115 

Roller 100 to 104 

Scraper 108 to 110 

Dozer 108 to 115 
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7 . 3  A s s e s s m e n t  Criteria 

T h e  S t a t e  P o l l u t i o n  C o n t r o l  C o m m i s s i o n ' s  E n v i r o n m e n t a l  Noise 

C o n t r o l  M a n u a l  (ENCM), S e c t i o n  1 7 1 - 1 ,  N o i s e  C o n t r o l  Guideline 

f o r  C o n s t r u c t i o n  S i t e  N o i s e ,  r e c o m m e n d s  t h e  f o l l o w i n g  criteria 

f o r  b u i l d i n g  sites. 

( i )  C o n s t r u c t i o n  p e r i o d  o f  4 w e e k s  a n d  under. 

T h e  L 1 0  l e v e l  m e a s u r e d  o v e r  a p e r i o d  o f  n o t  l e s s  t h a n  15 

m i n u t e s  w h e n  t h e  c o n s t r u c t i o n  s i t e  i s  i n  o p e r a t i o n  must 

n o t  e x c e e d  t h e  b a c k g r o u n d  l e v e l  b y  m o r e  t h a n  20dB(A). 

( i i )  C o n s t r u c t i o n  p e r i o d  g r e a t e r  t h a n  4 w e e k s  a n d  n o t  exceeding 

2 6  weeks. 

T h e  L l o  l e v e l  m e a s u r e d  o v e r  a p e r i o d  o f  n o t  l e s s  t h a n  15 

m i n u t e s  w h e n  t h e  c o n s t r u c t i o n  s i t e  i s  i n  o p e r a t i o n  must 

n o t  e x c e e d  t h e  b a c k g r o u n d  l e v e l  b y  m o r e  t h a n  10dB(A). 

T i m e  R e s t r i c t i o n s  

M o n d a y  t o  F r i d a y ,  7 a m  t o  6pm. 

S a t u r d a y ,  7 a m  t o  l p m  i f  i n a u d i b l e  o n  r e s i d e n t i a l  premises, 

o t h e r w i s e  8 a m  t o  lpm. 

N o  c o n s t r u c t i o n  w o r k  t o  t a k e  p l a c e  o n  S u n d a y s  o r  Public 

Holidays. 

B a s e d  o n  t h e  t r a n s i t  n a t u r e  o f  r o a d  c o n s t r u c t i o n ,  t h e  variation 

i n  a c t i v i t i e s  d u r i n g  t h e  d i f f e r e n t  s t a g e s  o f  t h e  w o r k  a n d  the 
a s s u m p t i o n  t h a t  e a c h  s t a g e  s h o u l d  n o t  e x c e e d  a d u r a t i o n  o f  4 
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w e e k s .  T h e  m o s t  a p p r o p r i a t e  c r i t e r i a  f o r  t h e  a s s e s s m e n t  o f  the 

c o n s t r u c t i o n  i s  t h a t  t h e  n o i s e  s h o u l d  n o t  e x c e e d  t h e  background 

n o i s e  l e v e l  b y  m o r e  t h a n  20dB(A). 

7 . 4  B a c k g r o u n d  N o i s e  S u r v e y  R e s u l t s  

F r o m  t h e  r e s u l t s  o f  a m b i e n t  n o i s e  s u r v e y s  c o n d u c t e d  during 

O c t o b e r  a n d  N o v e m b e r  1 9 8 9 ,  t h e  f o l l o w i n g  r a n g e s  o f  background 

( L A 9 0 )  n o i s e  l e v e l s  w e r e  m e a s u r e d  b e t w e e n  t h e  h o u r s  o f  0 7 0 0  and 

1 8 0 0  hours. 

T a b l e  V :  M e a s u r e d  B a c k g r o u n d  N o i s e  L e v e l s  d B ( A )  

Reference 

Location 

B a c k g r o u n d  S.P.L. 

LA90 

Location 1 57 - 71 
Location 2 57 - 66 

Location 3 55 - 67 
Location 4 61 - 66 

Location 5 64 - 70 
Location 6 58 - 68 

Location 7 63 - 66 
Location 8 60 - 64 

Location 9 57 - 64 
Location 10 62 - 72 

Location 11 59 - 69 
Location 12 58 - 68 
Location 13 63 - 70 
Location 14 61 - 69 
Location 15 57 - 66 
Location 16 67 - 71 
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R e v i e w i n g  t h e  a b o v e  b a c k g r o u n d  n o i s e  l e v e l s  w e  b e l i e v e  t h a t  the 

m o s t  a p p r o p r i a t e  b a s e  c r i t e r i a  f o r  t h e  a s s e s s m e n t  of 

c o n s t r u c t i o n  n o i s e  i s  t h e  a v e r a g e  o f  t h e  l e v e l s  f r o m  t h e  above 

r a n g e  p l u s  20dB. 

7 . 5  P r e d i c t e d  N o i s e  L e v e l s  a t  R e f e r e n c e  Location 

B e f o r e  a n y  m a j o r  w o r k s  a r e  u n d e r t a k e n  o n  P e n n a n t  H i l l s  R o a d ,  we 

u n d e r s t a n d  t h a t  a l l  p r o p e r t y  a d j u s t m e n t s  w i l l  b e  m a d e  t o  the 

r e s i d e n t i a l  p r o p e r t i e s .  A s  p a r t  o f  t h e s e  a d j u s t m e n t s  acoustic 

b a r r i e r  t o  a m i n i m u m  h e i g h t  o f  1 8 0 0 m m  w i l l  b e  c o n s t r u c t e d  along 

t h e  P e n n a n t  H i l l s  R o a d  boundaries. 

B a s e d  o n  t h e  a b o v e  a s s u m p t i o n  a n d  t h e  v a r i o u s  construction 

p r o c e d u r e s  d e t a i l e d  i n  t h e  s e c t i o n  o f  t h e  R e p o r t ,  t h e  calculated 

n o i s e  l e v e l s  f r o m  t h e  r o a d  c o n s t r u c t i o n  a r e  s u m m a r i s e d  below: 

T a b l e  V I :  C a l c u l a t e d  L A e q  N o i s e  L e v e l s  f r o m  Construction 

A c t i v i t i e s  d B ( A )  

R e f e r e n c e  S t a g e  I S t a g e  I I  S t a g e  I I I  S t a g e  IV 

L o c a t i o n  ( E x c a v a t i o n )  ( S u b - B a s e  ( C o n c r e t e )  (Pave) 

Prep.) 

1 + 67-80 67-80 67-72 67-69 

2 60-73 60-73 60-65 60-62 

3 60-73 60-73 60-65 60-62 

4 60-73 60-73 60-65 60-62 

5 59-72 59-72 59-64 59-61 

6 56-69 56-69 56-61 56-58 

7 57-70 57-70 57-62 57-59 
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T a b l e  V I :  C a l c u l a t e d  L A e a  N o i s e  L e v e l s  f r o m  Construction 

A c t i v i t i e s  d B ( A ) .  C o n t ' d .  

R e f e r e n c e  S t a g e  I S t a g e  I I  S t a g e  I I I  S t a g e  IV 

L o c a t i o n  ( E x c a v a t i o n )  ( S u b - B a s e  ( C o n c r e t e )  (Pave) 

Prep.) 

8 59-72 59-72 59-64 59-61 

9 59-72 59-72 59-64 59-61 

10 59-72 59-72 59-64 59-61 

11 58-71 58-71 58-63 58-60 

12 59-72 59-72 59-64 59-61 

13* 51-64 51-64 51-56 51-53 

14 58-71 58-71 58-63 58-60 

15 59-72 59-72 59-64 59-61 

16 59-72 59-72 59-64 59-61 

+ No residence at t h i s  location (Golf Course) 

* Calculation based on existing nasonry wall being re-built. 

7 . 6  Summary 

N o i s e  l e v e l s  f r o m  c o n s t r u c t i o n  a c t i v i t i e s  w i l l  e x c e e d  the 

r e c o m m e n d e d  c r i t e r i o n  a t  t h e  r e f e r e n c e  l o c a t i o n s  i f  not 

c o n t r o l l e d .  T o  c o n t r o l  c o n s t r u c t i o n  n o i s e  i t s  i s  recommended 

t h a t  b e f o r e  c o m m e n c i n g  t h e  m a j o r  a c t i v i t i e s  t h a t  a c o u s t i c  road 

s i d e  b a r r i e r s  b e  erected. 

T o  c o m p l y  w i t h  t h e  a s s e s s m e n t  c r i t e r i o n  i t  w i l l  b e  n e c e s s a r y  to 

r e s t r i c t  c o n s t r u c t i o n  a c t i v i t i e s  t o  b e t w e e n  7 . 0 0 a m  a n d  6.00pm 

M o n d a y  t o  F r i d a y  a n d  7 . 0 0 a m  t o  1 . 0 0 p m  Saturday. 
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8 . 0  CONCLUSION 

E x i s t i n g  r o a d  t r a f f i c  n o i s e  l e v e l  a l o n g  P e n n a n t  H i l l s  Road 

b e t w e e n  B e e c r o f t  R o a d  a n d  M a h e r s  R o a d  h a v e  b e e n  m e a s u r e d  in 

a c c o r d a n c e  w i t h  t h e  A u s t r a l i a n  S t a n d a r d  A S 2 7 0 2 - 1 9 8 4 .  The 

m e a s u r e d  l e v e l s  e x c e e d  t h e  c r i t e r i a  n o r m a l l y  r e c o m m e n d e d  b y  the 

RTA. 

W i t h  t h e  p r o p o s e d  r o a d  w i d e n i n g  p r o g r a m ,  i m p r o v e m e n t s  in 

f l o w  c o n d i t i o n s  a n d  i n c r e a s e s  i n  n a t u r a l  t r a f f i c  growth, 

n o i s e  l e v e l  p r e d i c t i o n s  h a v e  b e e n  m a d e  i n  a c c o r d a n c e  w i t h  the 

DoE t r a f f i c  n o i s e  m o d e l .  T h e  c a l c u l a t i o n s  h a v e  c o n f i r m e d  b y  the 

y e a r  2 0 0 1  t h e  e x i s t i n g  n o i s e  l e v e l s  c o u l d  i n c r e a s e  b y  u p  to 

3 . 2 d B ( A )  i f  t h e  F 2  F r e e w a y  i s  c o n s t r u c t e d  ( S c h e m e  1 )  a n d  by 

4 . 0 d B ( A )  i f  t h e  F 2  F r e e w a y  ( S c h e m e  2 )  i s  a b a n d o n e d .  These 
i n c r e a s e s  e x c e e d  t h e  c u r r e n t  RTA n o i s e  a s s e s s m e n t  criteria. 

C o n s i d e r i n g  t h e  f i n d i n g s  o f  t h i s  a s s e s s m e n t  i n  t e r m s  o f  the 

s l e e p  d i s t u r b a n c e  c r i t e r i a  ( 4 5 d B ( A )  L e g  b e t w e e n  t h e  8 hour 

p e r i o d  f r o m  2 2 0 0 - 0 6 0 0  h o u r s ) ,  t h e  e x i s t i n g  a n d  predicted 

i n t e r n a l  n o i s e  l e v e l s  i n  t h e  r e s i d e n t i a l  d w e l l i n g s  e x c e e d  the 

RTA a s s e s s m e n t  c r i t e r i a  ( w i t h o u t  r o a d  s i d e  n o i s e  control 

b a r r i e r s ) .  W i t h  t h e  c o n s t r u c t i o n  o f  1 8 0 0 m m  h i g h  b a r r i e r s  along 

t h e  P e n n a n t  H i l l s  R o a d  b o u n d a r y ,  t h e  n i g h t t i m e  n o i s e  criteria 

w i t h  w i n d o w s  c l o s e d  w i l l  b e  g e n e r a l l y  s a t i s f i e d  f o r  S c h e m e  1 

a n d  m a r g i n a l l y  e x c e e d e d  i f  t h e  F2  F r e e w a y  i s  a b a n d o n e d  (Scheme 

2). 

F o r  t h e  p u r p o s e  o f  c o n t r o l l i n g  t h e  i n c r e a s e  i n  t r a f f i c  noise 

l e v e l s  a t  r e s i d e n t i a l  p r o p e r t i e s  c a l c u l a t i o n s  h a v e  b e e n  m a d e  in 

t e r m s  o f  e f f e c t i v e n e s s  o f  a c o u s t i c  b a r r i e r s .  W i t h  t h e  construction 

o f  1 8 0 0 m m  h i g h  b a r r i e r s  a l o n g  P e n n a n t  H i l l s  R o a d  n o i s e  levels 

c a n  b e  g e n e r a l l y  c o n t r o l l e d  s o  t h a t  t h e  e x i s t i n g  l e v e l s  w i l l  not 

b e  e x c e e d e d ,  t h u s  s a t i s f y i n g  t h e  RTA L A 1 0 ( 1 8  h o u r )  criteria. 



Page 30 

O u r  i n v e s t i g a t i o n s  h a v e  c o n f i r m e d  t h a t  i n  m o s t  s i t u a t i o n s  with 

t h e  c o n s t r u c t i o n  o f  t h e  b a r r i e r s  t h e r e  w i l l  b e  significant 

r e d u c t i o n s  i n  e x i s t i n g  r o a d  t r a f f i c  n o i s e  l e v e l s .  I f  t h e  height 

o f  t h e  b a r r i e r s  w a s  i n c r e a s e d  t o  2 5 0 0 m m ,  a d d i t i o n a l  noise 

r e d u c t i o n s  i n  t h e  o r d e r  o f  3 d B ( A )  c o u l d  b e  expected. 

A s  a n  a l t e r n a t i v e  t o  c o n s t r u c t i n g  a c o u s t i c  b a r r i e r s  a l o n g  the 

f u l l  l e n g t h  o f  P e n n a n t  H i l l s  R o a d ,  c o n s i d e r a t i o n  s h o u l d  be 

g i v e n  t o  t h e  r e - z o n i n g  o f  a c o r r i d o r  o f  l a n d  f o r  t h e  p u r p o s e  of 

c o n s t r u c t i n g  r e s i d e n t i a l  b u i l d i n g s  d e s i g n e d  t o  c o n t r o l  traffic 

n o i s e  i n t r u s i o n .  W i t h  t h e  c o - o p e r a t i o n  o f  H o r n s b y  a n d  Baulkham 

H i l l s  C o u n c i l s  a n d  G o v e r n m e n t  A u t h o r i t i e s  t h e  P e n n a n t  Hills 

R o a d  c o r r i d o r  c o u l d  b e  r e - z o n e d  a n d  r e d e v e l o p e d  w i t h  "quite 

h o m e s " .  T h u s ,  a c h i e v i n g  a s i g n i f i c a n t  i m p r o v e m e n t  i n  the 

a c o u s t i c  a m e n i t y  f o r  r e s i d e n t s ,  i m p r o v e d  v i s u a l  q u a l i t i e s  of 

t h e  a r e a ,  i m p r o v e d  p r i v a t e  v e h i c l e  a c c e s s  t o  a n d  f r o m  t h e  road 

a n d  a c o n s i d e r a b l e  c o s t  s a v i n g s  t o  t h e  P u b l i c  . H o r n s b y  Council 

f i f t e e n  ( 1 5 )  y e a r s  a g o  r e c o g n i s e d  t h e  p r o b l e m s  a s s o c i a t e d  with 

r e s i d e n t i a l  d e v e l o p m e n t  i n  c l o s e  p r o x i m i t y  t o  m a j o r  r o a d s  and 

a d o p t e d  a " C o d e  o f  P r a c t i c e  f o r  G e n e r a l  S o u n d  I n s u l a t i o n  for 

I n s u l a t i o n  f o r  R e s i d e n t i a l  F l a t  B u i l d i n g s " .  T h i s  C o d e  w h i c h  has 

b e e n  a c c e p t e d  b y  m a y  C o u n c i l s  i n  S y d n e y  a n d  e x t e n s i v e l y  used 

f o r  m o r e  t h a n  1 5  y e a r s  c o u l d  b e  a d o p t e d  f o r  t h e  P e n n a n t  Hills 

R o a d  corridor. 

E x i s t i n g  n o i s e  l e v e l s  m e a s u r e d  i n  s c h o o l  c l a s s r o o m s  a t  the 

P e n n a n t  H i l l  P r i m a r y  S c h o o l  a n d  S t  B e n e d i c t s  a n d  a t  t h e  Uniting 

C h u r c h  o n  C a s t l e  H i l l  R o a d  e x c e e d  t h e  r e c o m m e n d e d  assessment 

c r i t e r i a  ( L A e q  4 5 d B ( A ) ) .  T h e s e  l e v e l s  w i l l  i n c r e a s e  w i t h  the 

p r o p o s e d  r o a d  w i d e n i n g ,  t h u s ,  a s  p a r t  o f  t h e  r o a d  d e s i g n  it 

w i l l  b e  n e c e s s a r y  t o  c o n s t r u c t  a c o u s t i c  b a r r i e r s  a l o n g  exposed 
b o u n d a r i e s  o f  t h e  s c h o o l s  a n d  t h e  church. 
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F o r  t h e  c o n t r o l  o f  n o i s e  f r o m  c o n s t r u c t i o n  a c t i v i t i e s  d u r i n g  the 

c o n s t r u c t i o n  o f  t h e  r o a d ,  i t  i s  r e c o m m e n d e d  t h a t  i f  t h e  1800mm 

h i g h  a c o u s t i c  b a r r i e r s  a r e  t o  b e  c o n s t r u c t e d  f o r  r o a d  traffic 

n o i s e  c o n t r o l ,  t h a n  t h e y  s h o u l d  b e  p o s i t i o n e d  b e f o r e  t h e  main 

c o n s t r u c t i o n  c o m m e n c e s .  T o  m i n i m i s e  t h e  p o t e n t i a l  o f  noise 

i m p a c t  o n  r e s i d e n t s  i t  w i l l  b e  n e c e s s a r y  t o  conduct 

s p o t  a u d i t s  o n  t h e  c o n s t r u c t i o n  p l a n t  a n d  e q u i p m e n t  t o  ensure 

t h a t  a l l  s t a n d a r d  m u f f l e r s ,  s i l e n c e r s  a n d  n o i s e  c o n t r o l  devices 

a r e  f i t t e d  a n d  w o r k i n g  s a t i s f a c t o r i l y .  W o r k i n g  h o u r s  f o r  all 

c o n s t r u c t i o n  a c t i v i t i e s  s h o u l d  b e  r e s t r i c t e d  c o n s t r u c t i o n  hours 

t o  b e t w e e n  7 . 0 0 a m  a n d  6 . 0 0 p m  M o n d a y  t o  F r i d a y  a n d  7 . 0 0 a m  to 

1 . 0 0 p m  Saturday. 
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A P P E N D I X  C :  E X I S T I N G  ROAD T R A F F I C  N O I S E  LEVELS 

Location 1 

L1 Leg L50 L10 CARS TRUCKS COMMENTS TIME L90 

00.05 52.5 82.8 71.9 65.0 76.0 45 26 Flowing 

01.07 47.5 82.0 68.5 60.0 73.0 12 13 Flowing 

02.09 37.0 83.0 69.6 51.0 71.5 6 8 Flowing 

03.06 46.0 83.3 71.7 61.0 76.5 14 27 Flowing 

04.04 47.5 82.5 71.5 62.0 76.0 32 23 Flowing 

05.03 56.0 85.3 73.9 66.5 78.0 45 50 Flowing 

06.03 57.5 86.3 76.0 73.0 79.5 161 34 Flowing 

07.03 57.5 84.8 76.2 74.5 80.0 356 47 Flowing 

08.19 71.5 86.3 78.3 80.5 82.5 346 46 S l o w  Traffic 

09.21 69.5 85.0 77.4 76.0 81.0 360 61 Flowing 

10.22 59.0 84.5 75.6 73.5 79.5 252 62 Flowing 

11.24 61.0 85.0 76.8 75.0 80.0 260 60 Flowing 

12.19 59.6 84.5 76.2 74.5 79.3 291 51 Flowing 

13.17 60.5 85.5 77.0 75.0 79.0 289 43 Flowing 

14.19 59.5 85.0 76.5 74.0 79.5 345 60 Flowing 

15.30 62.5 85.5 76.5 75.5 80.0 460 49 Flowing 

16.15 62.5 84.0 74.9 73.0 79.0 410 45 Flowing 

17.19 64.5 84.3 75.3 73.5 78.5 463 29 Flowing 

18.21 59.5 85.3 76.0 73.5 79.5 421 24 Flowing 

19.23 61.5 85.3 75.9 73.0 79.5 298 16 Flowing 

20.26 60.0 84.0 73.5 70.5 77.0 200 13 Flowing 

21.23 60.0 81.8 73.3 71.0 77.5 234 21 Flowing 

22.22 50.0 83.3 72.2 66.5 76.0 133 19 Flowing 
23.24 49.3 81.0 69.8 62.0 74.0 83 9 Flowing 



A P P E N D I X  C :  E X I S T I N G  ROAD T R A F F I C  N O I S E  LEVELS 

Location 2 

L1 Leg L50 L10 CARS TRUCKS COMMENTS TIME L90 

06.25 60.0 88.8 78.4 74.47 82.5 290 35 S l o w  down. 

07.29 61.0 87.5 77.7 74.5 81.0 360 29 S l o w  down. 

08.30 66.0 90.8 80.0 75.5 84.0 338 62 S l o w  down 

09.28 58.0 90.3 79.8 76.0 84.0 327 55 F a s t  traffic 

10.25 60.5 89.0 79.2 75.0 83.5 269 65 2 S l o w  down. 

11.20 58.0 90.3 79.6 74.0 83.5 263 59 2 S l o w  down. 

12.19 59.0 89.5 79.5 75.5 83.5 282 57 1 S l o w  down. 

13.42 59.5 87.3 76.9 73.0 81.0 245 60 Slow 

14.42 61.5 88.3 77.6 73.0 81.5 260 52 

15.42 65.5 87.3 77.3 73.0 80.5 362 42 

16.42 57.5 87.3 76.4 72.0 80.0 343 47 

17.43 58.2 87.2 76.8 72.0 80.0 339 43 

18.44 58.5 87.3 77.0 72.5 80.0 312 39 

19.42 57.0 84.3 75.6 70.0 77.5 231 8 

20.55 58.5 85.5 72.9 70.0 81.0 151 16 

21.53 55.0 83.3 72.7 66.5 76.5 140 10 

23.04 53.0 83.3 72.2 65.0 76.5 82 9 

23.59 50.5 87.3 74.2 63.0 78.0 81 8 



A P P E N D I X  C :  E X I S T I N G  ROAD T R A F F I C  N O I S E  LEVELS 

Location 3 

L1 Leg L50 L10 CARS TRUCKS COMMENTS TIME L90 

06.10 65.5 87.8 79.2 76.5 83.0 212 49 Flowing 

07.16 62.5 88.0 79.0 77.0 82.5 381 48 Flowing 

08.17 62.5 86.3 77.9 76.0 81.5 359 71 2 S l o w  down. 

09.16 62.5 88.3 78.8 75.0 82.0 275 54 2 Stops 

10.11 67.0 89.0 79.2 76.5 84.5 267 64 Flowing 

11.07 61.0 88.8 78.5 76.0 82.5 282 53 Flowing 

12.06 62.0 89.8 78.9 76.5 82.5 286 54 Flowing 

13.27 45.0 85.3 75.5 72.0 80.0 232 43 Flowing 

14.24 63.8 85.3 76.0 73.0 80.0 272 57 Flowing 

15.28 59.0 85.8 76.1 73.5 79.5 364 41 Flowing 

16.25 61.0 85.3 75.3 72.0 79.0 396 45 Flowing 

17.27 57.0 82.8 74.5 72.5 78.5 359 29 Flowing 

18.32 55.5 84.0 74.8 71.5 79.0 315 30 Flowing 

19.28 57.0 83.3 74.3 71.0 78.0 213 15 Flowing 

20.40 55.5 83.3 73.5 66.5 77.0 156 13 Flowing 

21.38 55.5 84.8 73.5 67.5 77.5 162 8 Flowing 

22.37 53.0 84.8 73.1 64.0 76.5 98 16 Flowing 

23.02 52.0 83.8 73.0 64.0 76.2 82 9 Flowing 



A P P E N D I X  C :  E X I S T I N G  ROAD T R A F F I C  N O I S E  L E V E L S  

Location 4 

1 Leg L50 L10 CARS TRUCKS COMMENTS TIME L90 

06.40 65.5 87.3 77.0 74.0 81.0 356 45 6 stops 
s l o w  traffic. 

07.43 65.0 90.8 78.6 71.0 81.5 387 33 4 Stops 
( M o r e  than 
1 m i n  each). 

08.45 66.5 87.3 77.0 71.5 80.5 290 43 6 l o n g  stops 
v e r y  slow 
traffic. 

09.42 65.5 89.8 78.8 73.5 81.5 304 45 5 Stops. 

10.40 64.5 89.3 78.5 74.5 82.5 349 59 6 Stop. 

11.34 64.0 89.3 78.9 73.0 82.0 301 66 8 Stop. 

12.33 65.5 89.8 79.3 73.5 83.0 314 67 5 Stop. 

13.55 64.5 90.3 78.6 73.0 82.0 231 55 5 Stops. 

14.57 66.5 89.8 75.9 74.5 84.5 332 54 5 Stops. 

15.39 62.5 86.8 77.1 72.0 79.0 362 45 6 Stops. 

16.55 61.5 87.3 76.1 71.1 79.5 381 34 4 Stops. 

17.02 62.5 85.8 75.8 72.5 78.0 350 24 

18.03 61.5 87.3 76.2 76.2 79.0 348 27 5 Stops. 

19.00 63.0 84.8 75.3 70.0 77.5 344 22 5 Stops. 

19.57 61.0 86.8 75.7 68.5 78.0 217 28 4 Stops. 

21.10 60.0 81.3 71.6 68.0 75.0 236 21 5 Stops. 

22.07 60.5 87.3 75.5 68.5 78.5 107 25 

23.17 59.0 88.3 76.8 66.5 77.0 89 10 



APPENDIX C :  E X I S T I N G  ROAD T R A F F I C  N O I S E  LEVELS 

TRUCKS COMMENTS 

Location 5 

1 Leg L50 L10 CARS TIME L90 

06.54 68.5 88.3 78.8 76.0 82.5 499 39 

07.57 69.5 89.3 78.8 77.5 82.0 568 45 

08.59 68.5 89.3 78.5 74.5 82.0 441 57 

09.55 64.5 89.8 79.0 75.5 82.5 407 61 Flowing 

10.52 68.0 89.8 79.2 76.0 82.5 407 62 Flowing 

11.48 70.5 89.3 79.1 76.0 82.5 348 67 Flowing 

12.46 66.5 89.3 80.9 76.0 83.5 360 69 Flowing 

13.02 65.5 88.5 78.2 75.5 82.5 374 65 

14.09 64.5 88.3 77.5 74.0 81.0 381 60 Flowing 

15.14 67.0 87.8 77.9 74.5 90.0 475 31 S l o w  down 

16.12 67.5 87.3 76.8 73.5 79.5 441 44 S l o w  down 

17.14 67.5 87.2 77.4 73.5 79.0 599 15 

18.15 66.5 84.3 75.8 74.0 78.5 529 16 Slow 

19.13 65.5 86.3 76.5 73.0 79.0 432 25 Flowing 

20.10 60.5 84.5 74.0 70.0 77.5 247 14 Flowing 

21.24 59.0 86.3 74.7 70.5 77.5 285 13 Flowing 

22.22 53.5 85.8 74.2 62.0 77.5 142 13 Flowing 

23.33 50.0 85.8 72.9 62.5 76.0 94 7 Flowing 

23.45 49.5 83.0 71.9 64.0 76.5 82 7 Flowing 



A P P E N D I X  C :  E X I S T I N G  ROAD T R A F F I C  N O I S E  LEVELS 

LOCATION 6 

L1 Leq L50 L10 CARS TRUCKS TIME L90 

6.45 68.5 86.0 75.8 73.5 79.0 622 47 

07.15 68.0 85.3 75.6 73.0 79.5 598 42 

08.30 65.0 84.3 75.2 72.5 79.5 415 54 

09.42 64.5 84.8 75.9 72.0 79.5 327 66 

10.52 64.0 84.3 75.2 72.5 79.5 324 65 

11.56 59.0 86.3 75.9 71.0 80.5 296 56 

12.54 60.0 85.1 75.5 71.0 79.8 284 54 

13.00 62.5 85.3 75.4 71.5 79.5 208 60 

14.14 60.0 84.3 75.0 72.0 79.0 331 67 

15.13 58.5 83.3 74.2 71.5 78.5 357 64 

16.23 66.5 84.3 75.9 72.5 79.0 455 34 

17.28 61.5 83.3 73.5 71.0 77.0 531 27 

18.37 61.5 83.0 73.3 70.5 77.0 480 33 

19.39 54.5 80.5 70.5 67.5 73.5 287 15 

20.47 54.5 78.3 69.1 67.0 72.5 218 14 

21.43 51.0 80.8 70.7 66.5 75.0 157 27 

22.41 50.0 80.8 69.2 65.0 72.0 154 13 

23.40 44.5 80.3 67.7 61.0 70.5 70 7 

COMMENTS 

C o n t .  traffic. 

4 s t o p s  + 
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Flowing 

Flowing 

Flowing 
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A P P E N D I X  C :  E X I S T I N G  ROAD T R A F F I C  N O I S E  LEVELS 

Location 7 

L1 Leg L50 L10 CARS TRUCKS COMMENTS TIME L90 

00.22 47.0 81.3 68.1 58.5 71.0 33 12 Flowing 

01.25 38.5 73.8 61.6 51.5 65.5 12 10 Flowing 

02.22 53.0 86.3 73.3 59.5 74.5 13 18 Flowing 

03.20 47.5 84.3 71.3 60.5 74.0 14 14 Flowing 

04.19 49.0 84.3 71.9 61.0 75.0 26 20 Flowing 

05.17 64.0 83.5 72.7 70.0 77.0 44 71 Flowing 

06.17 64.0 84.3 73.6 69.5 77.0 309 51 Flowing 

07.25 63.5 85.0 74.1 69.0 77.8 556 46 S l o w  traffic 

08.35 66.0 84.0 74.9 71.5 78.5 560 42 S l o w  traffic 

09.35 65.0 85.0 75.1 71.5 79.0 402 68 S l o w  traffic 

10.35 64.5 83.5 74.0 70.0 77.5 340 50 S l o w  traffic 

11.37 64.0 84.0 74.5 69.0 77.0 290 56 S l o w  Flowing 

12.33 65.0 83.8 75.0 69.5 78.1 214 51 S l o w  Flowing 

13.31 64.5 84.0 74.9 70.0 79.5 203 62 S l o w  Flowing 

14.35 64.0 83.5 74.0 68.5 77.9 312 68 Flowing 

15.14 65.0 84.0 74.5 69.0 78.0 457 61 Flowing 

16.29 66.5 83.5 74.8 71.0 80.0 570 60 Flowing 

17.34 65.0 84.3 74.1 70.5 76.5 409 29 Flowing 

18.36 64.5 86.8 75.6 71.0 78.0 557 42 Flowing 

19.37 62.3 84.0 73.2 68.5 75.5 398 27 Flowing 

20.40 59.5 79.5 69.2 67.0 73.0 252 17 Flowing 

21.38 58.5 79.0 69.0 66.0 72.5 253 16 Flowing 

22.38 57.0 77.0 66.9 64.0 70.3 189 10 Flowing 
23.40 49.5 77.0 66.2 59.5 68.0 93 9 Flowing 



A P P E N D I X  C :  E X I S T I N G  ROAD T R A F F I C  N O I S E  L E V E L S  

Location 8 

1 Leg L50 L10 CARS TRUCKS COMMENTS TIME L90 

06.59 62.3 83.0 72.6 69.5 76.0 429 26 Flowing 

07.58 63.0 84.0 72.8 69.5 76.5 405 27 Flowing 

08.07 64.0 84.3 73.3 69.5 76.5 411 29 Flowing 

09.09 64.0 84.3 74.0 70.0 77.5 301 32 Flowing 

10.06 62.0 84.3 73.6 69.0 77.0 268 46 Flowing 

11.05 61.5 86.3 74.1 69.0 77.5 253 24 Flowing 

12.09 61.5 82.3 72.4 68.5 76.0 289 26 Flowing 

13.07 61.5 83.3 73.0 68.5 76.0 243 21 Flowing 

14.05 62.0 86.3 75.2 69.5 79.0 403 39 Flowing 

15.04 61.0 82.8 72.7 69.5 76.5 314 35 Flowing 

16.18 60.5 83.3 73.1 69.5 76.5 353 27 Flowing 

17.38 64.0 81.0 72.9 71.5 76.5 465 15 Flowing 

18.44 63.0 82.8 72.8 70.0 75.5 387 5 Flowing 

19.41 58.5 82.3 71.2 67.5 74.4 243 5 Flowing 

20.38 57.0 82.3 71.0 66.0 74.0 138 3 Flowing 

21.46 55.5 77.3 68.2 64.5 72.5 122 3 Flowing 

22.42 52.5 82.3 69.4 62.0 71.5 87 4 Flowing 

23.40 45.0 76.0 65.2 58.0 69.5 59 0 Flowing 



A P P E N D I X  C :  E X I S T I N G  ROAD T R A F F I C  N O I S E  LEVELS 

Location 9 

L1 Leg L50 L10 CARS TRUCKS COMMENTS TIME L90 

06.10 63.0 81.3 72.1 70.0 75.5 301 27 Flowing 

07.11 61.5 82.8 71.8 68.0 75.0 350 23 Traffic 
b a c k i n g  up 
frequently. 

08.22 61.5 85.3 74.1 68.5 77.0 385 21 

09.22 62.5 81.3 72.3 69.5 76.0 321 27 Traffic 
b a c k i n g  up. 

10.20 61.0 83.3 72.8 69.0 76.0 339 18 Flowing 

11.18 60.0 82.3 72.2 68.0 75.5 258 37 Flowing 

12.23 57.5 83.0 73.0 68.0 76.5 201 32 Flowing 

13.21 60.0 83.8 72.5 68.5 75.5 247 24 Flowing 

14.20 57.0 81.3 71.0 67.0 75.0 332 28 Flowing 

15.17 61.5 80.3 70.6 68.0 74.0 340 21 Flowing 

16.34 64.0 81.3 72.6 70.0 76.0 348 23 Traffic 
b a c k e d  up 
Flowing 
o n  the 
o t h e r  side 

17.52 63.5 78.8 71.5 70.5 75.0 460 13 F l o w i n g  with 
s l o w  downs 

18.58 59.0 79.8 71.0 69.0 74.5 364 8 Flowing 

19.55 53.5 78.3 69.3 66.5 73.0 233 6 Flowing 

20.52 52.0 78.3 68.6 63.5 72.5 138 5 Flowing 

21.59 52.5 78.3 68.5 64.5 72.5 149 5 Flowing 

22.57 45.5 77.3 66.7 59.0 71.0 91 3 Flowing 

23.53 40.0 77.3 65.3 52.0 69.5 48 2 Flowing 



A P P E N D I X  C :  E X I S T I N G  ROAD T R A F F I C  N O I S E  LEVELS 

Location 10 

L1 Leg L50 L10 CARS TRUCKS COMMENTS TIME L90 

00.36 45.5 82.3 69.7 56.0 73.0 31 19 Flowing 

01.46 43.5 81.0 68.1 52.5 71.0 9 14 Flowing 

02.36 42.5 81.8 70.1 54.0 73.0 6 19 Flowing 

03.34 46.0 83.3 70.5 54.5 72.5 17 20 Flowing 

04.33 49.5 82.8 71.7 59.0 77.0 35 28 Flowing 

05.31 59.3 85.3 75.3 70.5 79.5 126 41 Flowing 

06.30 69.0 90.0 75.8 74.0 80.0 415 66 Flowing 

07.40 69.0 86.0 77.1 74.5 80.5 400 54 Flowing 

08.42 72.0 91.0 81.9 77.5 85.0 488 60 M o v i n g  Slowly 

09.50 66.0 85.0 76.5 74.5 80.5 298 68 M o v i n g  Slowly 

10.48 67.5 84.5 76.4 74.0 80.5 340 84 M o v i n g  Slowly 

11.50 66.5 84.3 76.0 73.5 81.0 290 74 M o v i n g  Slowly 

12.47 64.0 85.1 77.0 74.0 81.5 245 60 M o v i n g  Slowly 

13.46 65.0 84.5 76.5 75.0 80.5 261 79 M o v i n g  Slowly 

14.50 66.5 85.0 76.0 74.5 80.8 287 85 Flowing 

15.01 68.0 84.9 77.0 75.0 80.2 342 70 Flowing 

16.44 67.0 84.8 75.0 72.5 78.0 335 49 Flowing 

17.50 66.5 83.3 73.8 72.0 76.0 492 33 Flowing 

18.51 62.0 83.3 73.6 72.0 77.0 410 7 Flowing 

19.52 58.5 83.8 73.4 69.5 77.0 214 27 Flowing 

20.53 58.0 84.5 73.5 68.5 77.5 165 13 Flowing 

21.52 54.5 84.0 73.0 68.0 76.5 149 13 Flowing 

22.52 52.0 83.0 71.6 65.0 75.5 112 11 Flowing 
23.54 50.5 84.0 72.4 64.5 76.0 78 18 Flowing 



A P P E N D I X  C :  E X I S T I N G  ROAD T R A F F I C  N O I S E  L E V E L S  

Location 11 

L1 Leg L50 L10 CARS TRUCKS TIME L90 

06.32 66.0 86.3 77.7 75.5 81.5 365 62 

07.05 67.5 87.3 78.0 75.0 81.0 382 59 

08.13 69.5 88.3 78.3 75.0 81.5 460 65 

09.25 62.5 87.3 77.8 75.0 82.0 319 75 

10.37 62.5 87.3 77.3 74.0 81.0 292 62 

11.40 61.5 86.8 77.8 74.5 81.5 287 75 

12.43 62.0 86.8 77.0 73.5 81.5 254 62 

13.16 62.5 85.9 77.0 74.0 81.0 261 70 

14.00 63.0 85.8 76.8 74.0 81.0 265 91 

14.58 59.0 85.8 76.8 73.5 81.0 287 74 

16.09 61.0 85.8 76.8 74.5 81.0 434 52 

17.14 65.0 85.3 76.4 75.0 80.0 520 39 

18.23 61.5 85.3 76.2 73.9 79.5 366 25 

19.24 56.5 84.8 74.6 71.0 78.5 253 24 

20.32 52.0 85.0 74.0 67.5 78.0 310 23 

21.28 53.5 83.8 73.5 68.0 78.0 127 14 

22.27 52.5 84.3 72.7 66.0 76.5 124 15 

23.25 50.5 82.3 72.5 63.0 76.5 75 11 

COMMENTS 



A P P E N D I X  C :  E X I S T I N G  ROAD T R A F F I C  N O I S E  LEVELS 

Location 12 

1 Leg L50 L10 CARS TRUCKS COMMENTS TIME L90 

06.05 67.5 86.5 77.6 75.5 80.5 362 51 

07.35 68.0 86.3 77.7 76.0 81.0 448 67 Flowing 

08.52 64.5 86.8 77.5 75.5 81.0 382 61 

09.59 58.5 89.3 78.8 75.0 83.0 258 80 1 l a n e  stops 
f o r  5 secs. 

10.14 61.0 87.9 78.6 74.6 82.5 263 75 

11.09 62.0 87.8 78.6 74.5 81.5 280 73 Flowing 

12.12 60.0 86.3 76.9 73.5 80.5 263 62 Flowing 

13.18 55.0 85.3 75.5 72.0 79.0 277 60 Flowing 

14.30 63.0 87.8 77.5 74.0 81.0 280 73 Flowing 

15.40 61.5 86.8 76.5 74.0 79.5 363 58 Flowing 

16.43 60.5 85.3 75.8 74.5 79.0 474 47 Flowing 

17.49 61.0 86.3 76.1 73.0 78.5 487 18 Flowing 

18.57 61.0 87.3 76.7 73.5 79.5 366 26 Flowing 

19.54 57.5 85.3 74.1 69.5 77.5 205 21 T r u c k s  Going 
Fast 

21.01 48.5 85.8 73.6 66.5 77.0 159 24 

21.58 53.5 85.8 73.7 66.5 77.5 134 25 

22.57 52.0 84.3 73.4 67.0 76.5 102 23 

23.56 42.5 81.3 68.4 55.0 71.0 34 9 



A P P E N D I X  C :  E X I S T I N G  ROAD T R A F F I C  N O I S E  LEVELS 

TRUCKS COMMENTS 

Location 13 

L1 Leg L50 L10 CARS TIME L90 

06.44 70.8 85.3 77.2 75.8 80.5 501 49 Flowing 

07.45 69.0 84.3 76.2 75.0 79.0 492 34 Flowing 

07.54 68.0 88.3 78.3 75.5 81.5 410 63 Flowing 

09.50 70.0 89.3 80.2 76.5 83.5 490 68 Flowing 

10.49 66.5 90.3 79.3 75.5 83.0 269 65 Flowing 

11.55 63.5 89.5 79.0 75.0 82.5 240 82 Flowing 

12.53 63.0 89.8 79.4 75.5 83.0 319 81 Flowing 

13.50 64.5 96.3 80.3 75.0 83.5 421 90 Flowing 

14.48 66.0 89.3 78.6 75.5 82.0 361 88 Flowing 

15.58 69.5 87.3 78.2 75.5 81.5 391 60 Flowing 

16.15 66.4 86.2 77.5 75.0 80.5 405 40 Flowing 

17.13 65.5 85.3 76.9 75.0 80.0 476 32 Flowing 

18.27 64.0 88.3 77.3 76.5 83.5 420 27 Flowing 

19.26 54.5 85.3 75.5 72.0 79.0 264 23 Flowing 

20.23 53.0 85.3 74.0 69.0 77.5 168 15 Flowing 

21.22 51.5 86.3 73.8 67.0 77.0 153 9 Flowing 

22.27 49.5 87.5 74.9 64.5 78.0 97 19 Flowing 

23.24 42.0 84.3 72.7 63.0 76.0 73 19 Flowing 



A P P E N D I X  C :  E X I S T I N G  ROAD T R A F F I C  N O I S E  LEVELS 

Location 14 

1 Leg L50 L10 CARS TRUCKS COMMENTS TIME L90 

06.27 63.5 88.8 78.1 75.5 81.0 411 49 Flowing 

07.25 69.0 84.0 75.4 74.0 78.5 505 32 Flowing 

08.37 67.0 85.3 75.6 72.0 78.5 513 57 Flowing 

09.37 62.0 85.8 76.6 73.5 80.5 401 52 Flowing 

10.35 64.0 86.3 76.8 74.0 80.5 397 66 Flowing 

11.40 65.5 87.8 77.5 73.5 81.5 310 49 Flowing 

12.38 61.5 87.8 77.6 73.5 81.5 239 50 Flowing 

13.36 62.0 88.8 78.1 74.5 81.5 306 70 Flowing 

14.34 64.0 89.8 79.1 74.5 82.5 310 58 Flowing 

15.41 62.0 86.3 76.4 74.0 79.5 438 62 Flowing 

16.54 63.5 88.3 76.0 70.0 80.0 398 60 S l o w  traffic 

17.06 62.5 86.4 75.0 71.5 78.9 415 36 

18.09 61.0 83.3 74.3 72.5 77.5 462 22 

19.12 55.0 85.8 74.9 70.5 77.5 394 20 Flowing 

20.09 52.0 85.8 74.3 68.5 78.0 188 21 Flowing 

21.07 54.5 88.3 75.5 68.5 77.5 169 23 Flowing 

22.14 47.0 80.3 70.3 62.5 74.0 123 6 Flowing 

23.11 46.5 84.3 71.9 62.0 74.5 98 15 Flowing 



A P P E N D I X  C :  E X I S T I N G  ROAD T R A F F I C  N O I S E  LEVELS 

TRUCKS COMMENTS 

Location 15 

L1 Leg L50 L10 CARS TIME L90 

06.17 65.0 89.3 77.5 73.5 80.5 263 54 Flowing 

07.54 66.0 88.3 78.3 75.0 81.5 563 63 4 S t o p s  & 1 
slowdown. 

08.45 63.5 88.0 78.1 74.5 81.5 465 70 

09.11 60.0 88.5 78.2 74.0 82.0 365 83 

10.20 57.0 89.8 78.7 73.0 83.0 282 70 2 Slowdown 
1 x stop. 

11.25 60.5 88.8 78.4 73.5 82.0 270 89 2 slowdown. 

12.24 62.0 87.8 77.2 72.5 80.5 278 75 2 x S t o p s  for 
f e w  secs. 

13.43 59.0 85.8 75.4 71.5 79.5 258 71 2 x s t o p s  for 
lights. 

14.45 60.5 85.8 75.8 72.0 80.0 275 65 2 S t o p s  for 
lights. 

15.55 61.0 88.8 78.0 73.0 81.5 421 54 1 x s t o p  at 
light. 

16.59 60.5 86.8 75.6 71.5 78.5 430 53 

17.49 60.0 85.4 75.0 71.5 78.0 429 38 

18.07 59.5 84.8 74.4 71.5 78.0 440 23 3 x S t o p  at 
Lights 

19.11 58.0 87.8 75.9 70.5 79.0 297 34 N o  stops 

20.17 56.0 84.3 73.7 68.5 77.5 138 19 N o  stops 

21.14 53.0 81.8 71.8 66.0 75.0 161 14 Trucks 
G o i n g  North 
H i g h  speed. 

22.12 52.5 84.3 72.5 64.0 75.5 99 14 T r u c k s  going 
n o r t h  at 
h i g h  speed. 

23.10 49.0 85.3 73.1 63.0 76.0 78 19 



A P P E N D I X  C :  E X I S T I N G  ROAD T R A F F I C  N O I S E  LEVELS 

Location 16 

L1 Leg L50 L10 CARS TRUCKS COMMENTS TIME L90 

00.50 42.5 80.3 68.4 54.5 73.0 28 22 Flowing 

01.55 39.3 79.2 66.2 54.0 69.5 23 13 Flowing 

02.51 38.5 80.3 67.7 52.5 71.0 10 16 Flowing 

03.49 42.5 81.3 68.9 55.5 72.0 20 21 Flowing 

04.47 51.5 83.3 71.8 63.5 76.5 28 42 Flowing 

05.46 58.5 83.0 73.5 69.0 78.8 121 51 Flowing 

06.45 67.0 82.8 74.3 72.5 78.0 596 57 Flowing 

07.55 71.5 89.0 80.0 77.5 83.8 500 48 Flowing 

08.01 71.5 89.0 81.0 77.8 84.3 492 62 Flowing 

09.02 71.5 91.5 82.3 78.0 86.5 490 78 Flowing 

10.03 69.3 90.5 79.3 74.5 82.5 372 78 V e r y  Slow 

11.06 68.9 91.0 79.0 75.5 79.0 301 52 V e r y  Slow 

12.04 69.5 89.0 78.5 74.9 78.5 278 68 V e r y  Slow 

13.02 68.5 88.5 77.8 76.0 78.0 258 65 V e r y  Slow 

14.05 69.3 89.7 76.9 75.5 82.5 392 56 Flowing 

15.45 71.0 88.5 79.1 76.5 83.0 576 86 Flowing 

16.01 70.0 88.3 78.5 75.5 82.0 468 48 Flowing 

17.01 70.5 84.3 76.7 75.5 79.5 613 31 Flowing 

18.04 70.0 86.5 76.9 74.5 80.0 625 49 Flowing 

19.06 66.0 88.3 77.8 75.0 80.5 456 55 Flowing 

20.10 62.5 88.5 77.5 73.5 80.5 282 30 Flowing 

21.08 60.5 87.5 77.0 73.0 79.5 295 16 Flowing 

22.06 60.0 87.3 75.9 71.5 78.5 204 13 Flowing 
23.05 58.5 85.3 74.3 70.5 77.5 152 19 Flowing 
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Pennant Hills Road, Mahers Road to  Boundary Road 
Environmental Impact Statement 

1.0 SUMMARY 

This Visual Assessment Report has been prepared to  examine and  assess the visual 
impacts o f  proposed widening and reconstruction o f  Pennant Hills Road from the 
Mahers Road in West Pennant Hills to Boundary Road in Beecroff. This report is one 
working p a p e r  for  the  Environmental Impac t  Statement o f  t he  proposed 
development. 

Scenery or  visual character  of  the  landscape is recognised as a n  important 
resource in planning and  management of  the environment. This is particularly 
evident along the section of Pennant Hills Road being studied, where the landscape 
is dom ina ted  by  vegetat ion and  associated qualities, such as shading and 
screening. 

Overall, this section of  Pennant Hills Road has a special visual quality, which presents 
pleasant visual experiences for the road users. This is primarily c reated by  the 
dominance  o f  tall vegetat ion, along the road verge a n d  within t he  private 
properties, a n d  associated visual benefits. Many specimens have significant 
individual visual quality. 

Thompsons Corner is the only section o f  low visual quality. It is a w ide  junction 
between Castle Hill Road and West Pennant Hills Road, with commercial and retail 

1 outlets a n d  no sympathetic landscape treatments. The visual experiences gained 
I along this section are completely different to the rest of  Pennant Hills Road. 
1 

The widening and  reconstruction activities will alter the landscape setting and  visual 
quality of  the Road for all viewers. It necessitates the removal of  approximately 400 
trees along the  entire length of  the Road. An addit ional 105 trees are located 
between the new property boundary and 1.5 metres from the road edge  and these 
may  need t o  be  removed but should be retained where possible. The front yards of 
numerous residential properties will be reduced. In most situations alterations to the 
fences are required, with removal and relocation of  acoustic attenuation fences 
being necessary. Approximately 16 houses are directly af fected and  demolition is 
required. The pleasant driving experiences as well as the screening effects to 
separate the private properties and the Road will be significantly altered. 

Uniform principles have been applied to all landscape treatments along the length 
o f  the  Road in order to  re-establish the amb ience  c rea ted  b y  the  existing 
landscape. It is recognised that the full ef fect o f  the existing landscape will be 
difficult t o  re-create and will require a substantial time frame. Landscape principles 
include: retention of  as many trees in the road verge as possible; use o f  plant 
material tha t  is endemic or representative of  the original forest species to  the area; 
planting o f  trees t o  be on both the road verge (adjacent t o  the fences) and  within 
property boundaries; planting of  shrubs and  groundcover on  the  road verge; 
foo tpa th  al ignments should wind around existing trees in order t o  avoid their 
removal; and,  upgrading the visual quality in commercia l  zone a t  Thompsons 
Corner t o  incorporate landscape treatment and  enhance user experiences without 
detract ing from the commercial viability of  the area. Treatments for each  of the 
nine landscape units have been described and illustrated. 
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2.0 INTRODUCTION 

2.1 PREAMBLE 

Pennant Hills Road, between Boundary Road and  Mahers Road in 
West Pennant Hills, is recognised t o  b e  inadequate in design and 
capaci ty .  Average daily traffic loads during morning and  evening 
peak  periods are well above  its limits, providing a relatively poor 
level o f  service. Widening and  reconstruction o f  this portion of 
Pennant Hills Road was considered t o  b e  necessary in order to 
al leviate t he  existing heavy traffic congestion a n d  improve road 
safety as well as fulfil long standing road planning strategies in 
establishing the route as a main northern link to  the metropolitan ring 
road system. 

In May, 1990, a Review o f  Environmental Factors was prepared to 
examine the  likely impacts o f  the project on the environment, so the 
Roads and  Traffic Authority (RTA) could fulfil its responsibilities under Part 
V o f  the Environmental Planning and Assessment Act, 1979 (EPAA). The 
report included an assessment o f  the environmental effects of  the 
landscape,  undertaken by Precinct Landscapes. The Review of 
Environmental Factors went  on public exhibition in June, 1990. The 
response a n d  written submissions indicated general support for the 
proposal, bu t  some concerns were raised. Loss o f  trees a n d  the 
e f fec t  on t h e  overall visual environment were addressed in the 
submissions. In September, 1990, the  RTA conc luded  tha t  the 
p roposed  d e v e l o p m e n t  war ran ted  t h e  p repa ra t i on  o f  an 
Environmental Impact Statement (EIS) t o  assist in the decision making 
process. 

The current investigations are seeking t o  evaluate the potential visual 
effects on the study area as a result o f  the development. These will 
b e  included in the EIS for the proposed development. 
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2.2 STATUTORY REQUIREMENTS 

Visual assessment or 'diminution of  the aesthetic quality or value is a 
f ac to r  for  consideration, under Clause 56 o f  the  Environmental 
Planning a n d  Assessment Regulation, 1980 ([PAR). It is also an 
important component  of an Environmental Impact Statement, which 
requires a full description o f  the existing environment likely t o  be 
a f fec ted b y  the  proposal and identification and analysis o f  the likely 
envi ronmental  interactions and impacts on  the environment, in 
acco rdance  with Clause 57 of  the [PAR. 

In addi t ion,  pursuant t o  Clause 58 o f  the EPAR, the Director o f  the 
Depar tment  o f  Planning requires photomontages o f  t he  proposal 
from t h e  perspect ive o f  roadusers, pedestrians a n d  adjoining 
residents a n d  an assessment of the visual impacts o f  the  proposal 
and  t he  measures proposed to mit igate these impacts. The visual 
assessment should identify visually sensitive areas a n d  landscape 
c o n c e p t  plans should be  provided. 

The road is located within two municipalities - Hornsby and  Baulkham 
Hills - a n d  hence  the appropriate Local Environmental Plans require 
consideration. No visual protection zones or zones requiring special 
visual t reatment occur along the length of the alignment. 

2.3 OBJECTIVES 

This Visual Assessment Report has been prepared t o  examine and 
assess the  visual effects of  the proposed widening and reconstruction 
of Pennant Hills Road on the landscape. 

The objectives o f  the visual assessment are as follows. 

• t o  describe the visual character o f  the landscape along the 
Road, determine its visual ca tchment  and  evaluate the  visual 
quality o f  the environment; 
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• t o  prepare a landscape inventory o f  the features important to 
the  visual character that will b e  lost in the widening procedures 
a n d  evaluate the impact on the visual environment; 

• t o  determine the visual sensitivity o f  the Road in terms of  the 
road users, pedestrians and residents and assess the effects the 
proposed alterations to  the Road on visual sensitivity; 

• t o  r e c o m m e n d  landscape t reatments t o  r e d u c e  visual 
degradat ion from road widening and  t o  reinstate the  existing 
landscape quality. 
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3.0 VISUAL ENVIRONMENT 

3.1 REGIONAL CONTEXT 

Pennant Hills Road lies within the suburbs o f  Beecroff a n d  West 
Pennant Hills, in the north western sections of  the Sydney metropolitan 

area (refer t o  Figure 3.1). These residential suburbs are recognised for 
their significant landscape character, particularly due  t o  the remnant 
native species along road verges and  in designated open space 
areas. Larger pockets o f  natural bushland in undeveloped gullies 
reinforce this character. 

Pennant Hills Road is an important visual form that  gives address to 
suburbs a long  its length. The existing size a n d  t he  presence of 
vegeta t ion  reduces its physical presence a n d  enables the  road 

users t o  gain a pleasant experience as travelling along it. However, it 
is a main route and it carries large volumes o f  traffic, particularly heavy 
vehicles, a t  all hours o f  the day. The traffic creates a strong visual 
presence a n d  reduces the effects o f  possible visual experiences 
from the landscape setting. 

3.2 VISUAL CATCHMENT 

The section o f  Pennant Hills Road being studied traverses a local 
r idgeline, a n d  is heavily enclosed by  land use activit ies and 
associated landscape treatments. This primarily restricts the visual 
ca tchmen t  o f  the  Road t o  the row o f  houses and  other land uses 
directly ad jacent  to the Road. 

Glimpses o f  the wider Sydney Region can  b e  gained through breaks 
in the tall vegetat ion or where the orientation o f  the road affords views 
(refer t o  Figures 3.2, 3.3 and  3.4). From Mary Gilmore Park in 
Thompsons Corner south to  Grace Avenue, extensive views o f  the 
Sydney City c a n  b e  gained in the far distance. Views c a n  also be 
ga ined  o f  Baulkham Hills from Mount  Wilberforce Lookout and 
Reserve. Some views can  b e  gained west across Mahers Road in 
the south o f  the study area. 
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3.3 LOCAL CONTEXT AND LANDSCAPE UNITS 

The landscape of  Pennant Hills Road between Boundary Road and 
Mahers Road is characterised by  residential and  associated land 

uses wi th mature native trees a long  road verges a n d  within 
properties. Dense understorey growth provides a screen to  the 
residences in many places. 

The Road was separated into nine landscape units for analysis (refer 
t o  Figures 3.2, 3.3 and 3.4). These units are based on the sectors 
identi f ied b y  Precinct Landscapes (1990) but  were modif ied to 
incorporate land use and land character  changes. These are as 
follows. 

3.3.1 Unit 1: Observatory Park 

Observatory Park is a significant remnant stand o f  the  eucalyptus 
forest association that occupied the area prior to  urbanisation. These 
large mature trees provide a pleasant visual experience for both 
road users a n d  residences. The larger trees arch halfway across the 
Road. No other elements, such as structures, fences or buildings, 
dominant the visual environment. 

The w o o d e d  character of  the Park is continued to  the northern side of 
Pennant Hills Road, as the residences are well planted with mature 
exotics a n d  remnant eucalypts, providing an effective visual screen. 

3.3.2 Unit 2: Mount St. Benedict School 

The three metre high brick wall and hedge o f  camphor laurels along 
Mount Saint Benedict School and the Convent on the south side of 
the road dominate the visual character o f  this landscape unit. The 
gardens within the unit are formally landscaped containing items of 
significance. At  the eastern end of  this unit, the camphor  laurels are 
replaced by golden cypresses, which form a thick, tall screen against 
the road. Sporting fields are present behind the cypress hedge. 
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The northern side o f  the road is residential land use, dominated by a 
mass o f  medium sized mixed indigenous and exotic shrubs and  small 
trees. These provide some screening t o  houses. 

3.3.3 Unit 3: Hull Road to West Pennant Hills Primary School 

This unit is characterised by residential properties both side of  the 
Road. A strong visual character  is c rea ted  b y  t he  tall mature 
eucalypts (predominantly over 30 metres in height). The trees arch 

over t he  Road, forming a pleasant visual experience and  shading for 
road users. The understorey o f  exotic trees and  shrubs forms a visual 

screen separating the roadway from the houses. 

Houses a n d  fences tend to  be  dominated by  vegetat ion,  which 
forms a backdrop  t o  all visual experiences. The colours and  hues of 
all structures are subdued by the shading effects o f  the tall trees. 

The road e d g e  o f  West Pennant Hills Primary School is consistent with 
the t reed characteristic o f  this unit. The understorey layer is minimal, 
with a grassed lawn groundcover beyond the  road edge. 

3.3,4 Unit 4: Thompsons Corner 

Thompsons Corner is an open, stark intersection, dominated by the 
cluster o f  shops on the western side of  the road. It is typically busy with 
heavy vehicles frequently utilising the intersection, dominat ing the 
visual exper iences available. There is no  dominant  landscape 
outside t he  property boundaries. It is generally low in visual character 
although panoramic views to  Sydney c a n  b e  gained from individual 
locations within the intersection. 

The eastern side o f  the Road is predominantly residential, with Dame 
Mary Gilmore Park occupying a small portion. The character  o f  this 
unit is different as it lacks tall kerbside eucalypts o f  the previous unit. A 
mixture o f  medium sized exotics form an  effective screen between 
the houses a n d  the Road. 
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The large f lag pole within Dame Mary Gilmore Park is a visible 
landmark across a wide area. No other significant visual features are 
present in the Park. 

A part o f  Castle Hill Road is included in this unit. This is a combination of 
residential, retail and the Bethlehem Uniting Church. 

3.3.5 Unit 5: Castle Hill Road 

This landscape unit is dominated by  large native trees and  the natural 
landscape o f  Mount Wilberforce Reserve. The strong vegetation 
a long  t h e  road  e d g e  effect ively creates a p leasant  visual 
experience for road users and residents. 

The streetscape of  the southern side o f  Castle Hill Road is dominated 
by residential landscape treatments, including small t o  medium sized 
ornamental trees and shrubs. West Pennant Hills Public School abutts 
this Road also. A strong screen o f  trees a n d  shrubs forms the 
boundary between the school and the road. 

3.3.6 Unit 6: Grace Avenue 

This landscape unit is residential with landscaped gardens. It does not 
have t he  tall indigenous roadside vegetat ion o f  Landscape Units 1 
and  3. It has fewer and  smaller indigenous trees a n d  a higher 
proportion o f  ornamental exotic shrubs and  small trees. No arching 
effect over the road is created. 

Walls, fences, buildings and other structures tend t o  b e  more visible 
due t o  the smaller role of  the vegetation in the visual environment. 

3.3.7 Unit 7: Oratava Avenue to Copeland Road 

The dominant  visual character of  this landscape unit is the vegetation, 
represented b y  a few large eucalypts and  a thick understorey of 
mixed conifers a n d  ornamental trees and  shrubs. The understorey 
effectively screens most o f  the houses. 
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1 

The comb ina t ion  o f  vegetat ion types a n d  species creates a 
landscape varied in texture, form and colour. Only a few large trees 
overhang the  Road, therefore the road is open in visual character. 

3.3.8 Unit 8: Pennant Hills Golf Course 

Pennant Hills Golf Course occupies the full length of the eastern side of 
t he  Road. An effective screen composed o f  mature a n d  semi- 
mature trees occurs along the inside boundary o f  the golf course. This 
has recently been reinforced by plantings o f  juvenille trees. Species 
include Eucalypts and Podocarpus. 

The western side of  the Road is residential land use. The quantity of 
vegetat ion is less and  the plantings are smaller, exotic trees. The 
structures, including houses and fences, are visually dominant. These 
structures are varied in style and scale. 

Some clearing and  boundary set backs have already taken place 
in anticipation o f  the proposed widening o f  the Road. 

3.3.9 Unit 9: Proposed F2 Freeway Interchange 

The landscape character of this unit o f  the eastern side o f  the Road, 
occup ied  by  Pennant Hills Golf Course, is similar t o  Unit 8. The large 
Eucalypts dominate the setting and screen the Road from activities 
on the golf course. 

The western side of  the Road is residential with large Eucalypts along 
the road verge and within the property boundaries. 

3.4 VIEWERS 

The limited visual ca tchment  of  Pennant Hills Road restricts views 
primarily t o  road users. The Road is predominantly utilised, and  hence 
viewed, b y  motorists, cyclists, pedestrians and  residents. All viewers 
a p p r e c i a t e  a n  at t ract ive landscape setting a long t h e  Road, 
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however ,  t h e  viewing t ime and  therefore their sensitivity and 
experiences varies. 

Motorists, cyclists and pedestrians are transitory viewers and  the  effect 
o f  changes t o  their experiences along the  3.3 kilometre stretch of 
Road will b e  comparable to the length o f  the journey undertaken. An 
attract ive road, such as this section o f  Pennant Hills Road, increases 
the visual experiences gained on their journey. Pedestrians are the 
most sensitive out of  the transitory viewers as the time taken for them to 

pass through the study area is the longest. 

Residents are most important because they are permanent viewers 
a n d  the  Road forms an major component  o f  all views. It is also the 
major address t o  the properties. In many locations, retaining walls, 
fences a n d  substantial vegetation aims t o  physically separate and 
visually screen the Road from the residence. Associated impacts, 
such as noise and  dust, are also reduced by  the barriers. However, 
the tall vegetat ion along the Road verge and  in adjacent  properties 
is important, forming a major component o f  views from properties. 

3.5 SUMMARY: VISUAL QUALITY 

The sect ion o f  Pennant Hills Road be tween  Mahers Road and 
Boundary Road overall has a special visual quality, which presents 
pleasant visual experiences for the road users. This is created by the 
dominance  o f  tall vegetation, along the road verge and  within the 
private properties, and  associated visual benefits such as arching 
a n d  shading. Many specimens have  significant individual visual 
quality. 

Thompsons Corner is the only section o f  low visual quality. It is a wide 
junction be tween Castle Hill Road and West Pennant Hills Road, with 
commerc ia l  a n d  retail outlets a n d  no  sympathet ic  landscape 
treatments. The visual experiences ga ined along this section are 
completely different to  the rest o f  Pennant Hills Road. 
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4.0 METHODOLOGY 

4.1 INTRODUCTION 

Scenery or the visual character o f  landscape is widely recognised as 
a resource t h a t  must b e  taken into accoun t  during both planning 

processes a n d  management  programmes. Despite research during 
the past 25 years, no completely accep tab le  quanti tat ive method 
has been devised t o  assess visual quality o f  landscapes, as has most 
other landscape variables such as soils and vegetation. It is possible 
tha t  this goa l  is objectively unobtainable because 'perception of 
beauty  depends upon the culturally influenced subjective response 
of  the  observer'. 

The methodology for this study is subjective, but  it is based on the 
object ive methodology o f  recent Australian and  overseas studies 
used for visual assessment of  landscapes. 

4.2 VISUAL ASSESSMENT PRINCIPLES 

The methodo logy developed for the assessment o f  the  impact  on 
the visual environment of  the study area is: 

. systematic in approach; 

• consistent in application; 

• based on professional value judgement; 

• b a s e d  o n  t h e  United States Forestry Service, Visual 
Management  Systems (1974). 

The methodology for the study is outlined in Figure 4.1. The main aim 
was t o  evaluate the character of the visual environment, determine 
and  assess t h e  effects o f  the proposed al ignment changes and 
deta i l  recommenda t ions  for l andscape  t reatments.  It was 
considered important to  identify the visual resources important to  the 
character  o f  t he  environment, so these may  b e  preserved if possible. 
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Figure 4.1 Methodology for Visual Assessment 
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4.3 VISUAL CHARACTER 

The character  o f  the visual environment was defined in terms o f  visual 
quali ty a n d  visual sensitivity of  the  landscape. Visual quality was 
eva lua ted  through vegetation, houses, fences and  other features 
present a long  the Road and  within its visual ca tchment .  Visual 
sensitivity o f  the landscape, a measure o f  how critically a change will 
b e  v iewed,  was evaluated by analysing the views o f  peop le  who 
utilise the  Road or reside next to  it. 

4.4 VISUAL ASSESSMENT 

The i m p a c t s  on  t he  visual env i ronment  were  assessed by 
incorporat ing the  necessary changes t o  the Road on t he  existing 
environment and  defining the number o f  trees and  structures that 
would b e  removed or altered and determining the changes t o  the 
landscape.  This would also result in changes t o  t h e  visual 
experiences gained and hence alter the visual sensitivity. 

4.5 LANDSCAPE TREATMENTS 

Treatments aiming to recreate the visual character  o f  t he  existing 
environment would b e  recommended. These primarily incorporate 
tree and  shrub planting. The principles and treatments required along 
t he  full length o f  the Road to  produce a visual environment with 
cohesion in character would b e  outlined. In addition, it is necessary 
t o  detai l  t he  treatments required in each  landscape unit t o  resolve 
part icular issues and  large impacts on the  character  o f  the  visual 
environment. 
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5.0 VISUAL ASSESSMENT 

Impacts t o  t he  visual character o f  the study area are assessed and 
described on  two  scales: an overview to  the  full length o f  the Road 
corridor a n d  a detailed assessment of  each landscape unit. 

5.1 THE ROAD CORRIDOR 

5.1.1 Visual Catchment 

The enclosed nature of  the visual resources surrounding the  Road 
confines the  visual impacts to  this area, however, a large number of 
peop le  utilise this area and therefore will v iew the changes. These 
include residents, road users, pedestrians, school children and  visitors 
to  the commercial  areas. 

In a f e w  places views can  b e  ga ined  through breaks in the 
landscape canopy  and the buildings. For example, a t  the junction of 
G race  Avenue and  Pennant Hills Road, views c a n  b e  gained of 
Sydney city. The city is a far distance view, over 18 kilometres away, 
a n d  changes t o  the Road would not b e  viewed. From this same 
location views o f  Ryde and surrounds can  b e  gained in the distance 
(approximately 8 kilometres). Views o f  t he  changes t o  the Road 
would b e  minimal. In addition, the proposed landscape treatments 
aim t o  reinstate the existing quantity o f  vegetat ion and  over t ime a 
similar visual character, thereby further reducing changes t o  these 
potential viewers. It is during construction activities that  views o f  the 
alterations would be most visible, but this is temporary. 

Views t o  Baulkham Hills c a n  b e  ga ined from Mount Wilberforce 
Lookout a n d  Reserve. Similarly, the effects from the changes would 
b e  tempora ry  a n d  the proposed landscape treatments would 
provide a screen t o  the Road. 
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5.1.2 Road Widening and Reconstruction 

The existing Road is four lanes. The primary land uses along its 
perimeter a re  residential with open  space a n d  schools. A small 
commercial  a n d  retail centre is also present. The proposed activities 
will widen the  Road to  six lanes with wide kerbside lanes. This requires 
alterations t o  the  existing land uses. 

The l a n d s c a p e  setting a n d  visual qual i ty  p rov ided  b y  the 
combination o f  large trees, substantial undergrowth and  shrubs, which 
effectively screen the infrastructure beyond, will b e  altered. The 
existing road is very busy but the pleasant visual experiences that are 
created from the vegetation cover allow the density o f  the traffic to 
b e  reduced a n d  allow separation between the residences and the 
Road. 

The proposed six lane road requires the removal o f  most o f  the 
vegetat ion providing the pleasant driving experiences, which are 
both visual experiences and microclimatic changes such as shading. 
These changes will require many years to  recover a n d  enable tree 
growth reach the existing stage. In many cases, the existing trees are 
well over 100 years old. The pleasant effects created by  the canopy 
on the Road will never reach the full width o f  the six laned Road. 

The commerc ia l  and  retail centre a t  Thompsons Corner has the 
lowest landscape quality along t he  length o f  the  Road, as the 
landscape treatments are minimal and  will not b e  altered in the 
proposed activities. 

5.1.3 Vegetation 

Assessment o f  the  impact  on the vegetation along the length o f  the 
Road was primarily in terms o f  the numbers needed t o  b e  removed 
to incorporate the  proposed widening and reconstruction activities. A 
tree was def ined as a single trunked specimen over three metres in 
height, accord ing  t o  the local councils Tree Preservation Order. The 
criteria for their removal was dependent on their location. Specimens 
within 1.5 metres o f  the new road edge  would definitely need t o  be 

19 Environmental Partnership 



Pennant Hills Road, Mahers Road to  Boundary Road 
Environmental Impact Statement 

removed. Specimens between 1.5 metres a n d  the new property 
boundary  m a y  b e  able to  be retained, depend ing on their size, 
location, ef fect  on the root system, potential hazard t o  traffic safety 
a n d  role in visual character of  the environment. Therefore, these trees 

were  c o u n t e d  separately and  numbers ind icate t he  maximum 
number o f  specimens that  may need t o  b e  removed. 

Approximately 400 trees would b e  removed t o  a c c o m m o d a t e  the 
proposed road widening activities along the entire length of  the 
Road. An addit ional  105 trees are loca ted  be tween  the  new 
property boundary and  1.5 metres from the road edge. These may 
need  t o  b e  removed but  should b e  retained where possible. The 
trees t o  b e  removed are of  all ages, including mature Eucalypts, 
remnant from the original forest ecosystems and  over 100 years old. 
Trees wou ld  b e  removed from both the existing road verge and 
within private properties. 

The Environmental Impact Statement anticipates the removal o f  up to 
460 trees a long the length o f  the Road. Variation between the 
numbers o f  trees to  b e  removed reflects differences in the number of 
trees t ha t  cou ld  b e  retained. These details will b e  assessed and 
finalised during the final stages of  the project. 

The removal o f  trees will have a dramat ic e f fec t  on t he  existing 
landscape and  visual quality of the Road, for all viewers. The arching 
and  shadowing effect created by the trees in various locations will be 
lost, chang ing the visual experiences for all road users. It will also 
reduce  t h e  physical a n d  psychological  screen b e t w e e n  the 
residences a n d  the Road. In some places, the reduction in space in 
the front yard is severe and will limit the type  a n d  quantity o f  plant 
material tha t  can  be  used. 

Auxiliary impacts result from loss of vegetation, such as increased dust 
reaching t h e  structures and  infrastructure. Trees a n d  vegetation 
effectively t rap  dust generated by  vehicles a long the  Road. The 
amount  o f  dust reaching residences, schools and  other structures will 
b e  increased during construction operations, bu t  will reduce 
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accordingly as vegetation is reinstated. The RTA has acquired blocks 
o f  land where severe impacts on the residents are expected. 

5.1.4 Fences 

A mosaic o f  fences exists along the full length o f  the Road. In many 
situations, alterations to  the fences are required, with removal and 
relocation being typically necessary. 

The large brick wall along the boundary of  Mount Saint Benedict Girls 
School forms a dominant visual resource along the  Road. It is an 
effect ive visual and  sound barrier between the Road and  activities 
within the School and  convent. The proposed widening operations 
requires removal of  this wall. 

The implementation of  acoustic reduction fences is ant icipated along 
the full length o f  the Road. These will play an important role in visual 
quality o f  the landscape. A continuity of the same fences will create a 
monotonous landscape that  lacks the visual quality o f  t he  existing 
landscape. 

5.1.5 Buildings 

Housing is generally well established, with direct access t o  the  Road. 
In most situations along the length o f  the Road, houses will not be 
altered. However, approximately 16 houses are directly affected 
and  demolition is required. 

The commercia l  and  retail centre a t  Thompsons Corner will not be 
altered. 

The major impact  to  the visual quality o f  the landscape as a result of 
the  widening and  reconstruction o f  Pennant Hills Road is generated 
through exposure o f  buildings presently screened by vegetation. 
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5.2 LANDSCAPE UNITS 

5.2.1 Unit 1: Observatory Park 

Figure 5.1 illustrates the visual impacts as a result o f  the proposed 
widening a n d  reconstruction of Pennant Hills Road ad jacen t  to 
Observatory Park. The existing visual character  is illustrated in the 
p h o t o g r a p h  a n d  t he  resultant cha rac te r  is presented in the 
photomontage. 

The roadway  will b e  widened by 13 metres on its southern edge. 
Observatory Park will lose 31 mature trees, the majority o f  which are 
mature Eucalyptus pilularis (Blackburn (refer to  Figure 5.1). This will 
reduce t he  visual experience this Park creates on the environment 
and  t he  arching effect o f  the trees over the road. The associated 
shading effects will be lost. An additional nine Eucalypts within the 
road verge a n d  may have to  be removed. 

Changes t o  Observatory Park will create a significant ef fect  on the 
existing visual quality of  the environment. The Park is a remnant piece 
o f  bushland a n d  an important visual resource for road users and 
residents. The height and maturity o f  the trees create a significant 
atmosphere for users o f  the Park and  form an ef fect ive barrier 
be tween  t h e  Park and  the Road. In addit ion, the  shading and 
general appea rance  of the Road will b e  altered. No effects from 
the  vege ta t i on  a long the  new e d g e  o f  t he  Road wou ld  be 
experienced in the centre lanes of the Road. 

Only minor changes to  the visual character o f  the northern side of  the 
Road will result, as no widening is required but the increase in noise 
warrants t he  implementation of  noise attenuation fences. The existing 
vegetat ion will remain. Figure 5.2 is a perspective illustrating the 
fencing as a result o f  the proposed activities, viewing east along the 
Road. Observatory Park is illustrated in the background. 
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Figure 5.1 

Existing and Proposed Landscape Treatment — Landscape Unit 1: View West from Observatory Park 
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Figure 5.2 
Proposed Landscape Treatment — Landscape Unit 1: View East to Observatory Park 
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5.2.2 Unit 2: Mount St. Benedict School 

Widening, t o  a depth o f  10 metres, will occur  on the northern side of 
the  road only. Mount Saint Benedict School and  Convent occupies 
this side o f  the Road. This will result in the removal of  the brick wall and 

a to ta l  o f  66 trees. An addit ional seven trees may  need  t o  be 
removed. Therefore, the major visual screen separating the  school 
a n d  conven t  from the Road will b e  altered. These features are a 
important visual resource for school children, teachers a n d  people 
living in or visiting the convent as well as road users and residents in the 
properties opposite. 

Road widening will also result in reduction in the area o f  playing fields 
in the  school grounds and  will af fect  the layout a n d  design o f  the 
tradit ional gardens in the convent. Statues as well as the  relaxed 
atmosphere created by the tall mature trees will be  affected. 

No significant impacts will result on the north side of  the Road. 

The landscape effect  from the proposed activities is demonstrated in 
Figure 5.3, a perspective of  the new landscape. 
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Figure 5.3 
Proposed Landscape Treatment — Landscape Unit 2: View East to Mount  St Benedict School 
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5.2.3 Unit 3: Hull Road to West Pennant Hills Primary School 

Figure 5.4 illustrates the visual impacts as a result o f  the proposed 
widening a n d  reconstruction o f  Pennant Hills Road on residential 
properties in close proximity t o  Lancaster Avenue. The existing visual 
character is illustrated in the photograph and the resultant character is 
presented in the photomontage. 

Road widening is on average to  7 metres on either side o f  the Road 
in Unit 3. This will result in the loss of  a total o f  86 trees, approximately 20 
o f  these being large eucalypts. Fifty three of  these trees occupy  the 
western side o f  the Road. The effective screening o f  the Road to  the 
residences will b e  significantly altered. Houses will b e  closer to  the 
Road a n d  t he  existing screening be tween  the  Road a n d  the 
residence will b e  reduced. All front yards o f  the residences will be 
physically decreased in depth, reducing space and  privacy. 

There will b e  an increase in the dominance of  fences, houses and 
other structures in the visual character, through loss o f  vegetative 
cover. The arching ef fect  created by the trees on the kerbs will be 
lost, dramatical ly changing the visual experiences o f  the road users 
and residents. This results in a significant reduction in the existing visual 
quality. 

A further 25 trees lie within the road verge and  m a y  have to  be 
removed if the roadworks d o  not permit the particular location of  the 
tree for safety reasons. 

The new roadway will b e  a wide open space in strong contrast to  the 
narrower road with large trees overhanging the road. 

27 Environmental Partnership 



Figure 5.4 

Existing and Proposed Landscape Treatment — Landscape Unit 3: View North to Lancaster Avenue 
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5.2.4 Unit 4: Thompsons Corner 

The front yards a n d  screening vegetat ion will b e  substantially 
decreased a long the eastern side o f  the Road. In some cases, 
minimal front yard will remain, inducing a substantial impac t  on the 
privacy a n d  space for landscape treatment. A total o f  22 trees will be 
removed from the eastern side o f  the Road. The trees a n d  flagpole 
in Dame Mary Gilmore Park will remain. 

Two mature trees will b e  removed from the western side o f  Castle Hill 
Road in this unit, as some widening to  the intersection is required. Only 
four trees exist in this section: one other may  have t o  b e  removed 
and  the other tree will remain. 

There will b e  no discernible change to  the commercial  centre. No 
existing landscape is present of  this side of  the Road. 

The Thompsons Corner landscape unit is presented as a perspective 
in Figure 5.5, as viewed from Grace Avenue, looking north. 

5.2.5 Unit 5: Castle Hill Road 

Castle Hill Road will b e  widened for construction o f  the underpass at 
Thompson's Corner. Consequently, alterations t o  the  southern side of 
Castle Hill Road and  east o f  Church Street will necessitate the 
removal o f  10 trees. 

The 11 mature trees along the road e d g e  o f  Mount  Wilberforce 
Reserve will also b e  removed, creating a significant impac t  on the 
visual character  o f  this landscape unit. The three remaining trees may 
need  t o  b e  removed,  depending on t he  e f fec t  t h e  proposed 
activities have on their root systems. 

No alterations t o  the northern side of  Castle Hill Road are required. 
The landscape treatments in front of  the residential properties and 
particularly Pennant Hills Primary School will continue t o  contribute to 
the  visual quali ty o f  the  unit and provide an  ef fect ive screen to 
activities beyond. 
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Proposed Landscape Treatment - Landscape Unit 4: V iew North to Thompsons Corner 
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5.2.6 Unit 6: Grace Avenue 

The roadway will b e  widened on both sides up t o  10 metres. This will 
induce major  impacts on several residential properties. Various 
structures, including one house, will have t o  b e  demolished, numerous 
front yards will b e  resumed a n d  existing retaining walls will be 
demolished a n d  new, higher retaining walls built t o  suit the new road 
levels. A total o f  29 trees will need to  b e  removed and  up t o  a further 
12 trees m a y  have t o  b e  removed, depend ing  on their exact 
location within the road verge. 

The new road layout will require increased fencing and  retaining walls 
and the houses will b e  closer to the street alignment. The impact will 
b e  exacerbated  by the difficulty in re-establishing substantial trees 
and screen planting in the restricted spaces that  will b e  available. 

The road will have a different appearance, with the introduction of 

new forms such as the tunnel exit point and ramps either side. The 
road will have an overall width of approximately 35 metres. 

5.2.7 Unit 7: Oratava Avenue to Copeland Road 

The Road will b e  widened on both sides by approximately 5 metres. 
This will result in the loss o f  50 trees: 23 on the eastern side and  27 on the 
western side. An additional 28 trees may have t o  b e  removed. This 
represents a significant impact  on the visual quality o f  the unit and a 
reduction in the screening effects from the landscape. The depth of 
the front yard o f  numerous residences will be  significantly reduced. 

Acoustic attenuation fences will be constructed t o  reduce the impacts 
of  noise genera ted  by the Road on residences. The fences will 
introduce a new visual resource into the existing visual character of 
the environment. 
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5.2.8 Unit 8: Pennant Hills Golf Course 

Figure 5.6 is a photomontage illustrating the visual impac t  of  the 
proposed widening operations on the golf course and  residences 

on the  eastern side and western side of  the Road respectively. 

No impact  on the visual character of  the golf course will result from the 
widening o f  t he  Road. The landscape quality o f  the  vegetation 
assoc ia ted with go l f  course will remain. This is effectively 
demonstrated in Figure 5.6. The trees along the boundary o f  the golf 

course are a significant visual resource and  maintaining these has a 
positive ef fect  on the visual quality. 

A tota l  o f  45 trees will b e  removed and 10 trees may  b e  removed 
from the  western side of  the Road in front of  the residences. The 
majority o f  these trees are medium sized exotic species, but  they still 
have a role in the  landscape of the unit. Many properties along this 
side o f  the Road have been purchased by the RTA. 

5.2.9 Unit 9: Proposed F2 Freeway Interchange 

Significant alterations to  the landscape and  visual quality o f  the unit is 
required in order t o  incorporate the proposed F2 Freeway and 
Interchange. A total of 48 trees will b e  removed from this small section 
o f  Road. In addition, the four houses in this unit will b e  demolished. 
They have been acquired by the RTA. The landscape character and 
quality o f  this unit will b e  significant altered t o  the extent tha t  only 
remnants o f  the existing landscape will remain. 
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Figure 5.6 

Existing and Proposed Landscape Treatment — Landscape Unit 8: View North to Pennant Hills Golf Course 
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6.0 RECOMMENDATIONS 

6.1 OVERALL LANDSCAPE TREATMENTS 

Uniform principles for all landscape treatments should b e  applied 
along the length of  the Road in order t o  create a quality environment 
tha t  produces pleasant visual experiences for both the residents and 
the road users. The existing visual quality is primarily high and  loss of 
t he  high number of  trees necessary t o  incorporate the  proposed 
widening and  reconstruction will dramatically af fect  the quality of  the 
visual environment. The prime aim o f  landscape treatments should 
b e  t o  re-establish the existing ambience created by the landscape. 
The full e f fect  o f  the existing landscape will b e  difficult t o  re-create 
and will require a substantial time frame. 

The fol lowing principles and  guidelines are recommended t o  be 
adop ted  for landscape strategies: 

• retention o f  as many trees in the road verge as possible; 

• the use o f  plant material that is endemic or representative of  the 
original forest species to  the area; 

• planting o f  trees to  b e  on both the road verge (adjacent to  the 
fences) and  within property boundaries; 

• planting o f  shrubs and groundcover on the road verge; 
• planting t o  incorporate the requirements for driver safety and 

reduce traffic hazards; 

• footpath alignments should wind around existing trees in order 
t o  avoid their removal; 

• all works t o  incorporate the needs o f  residents, the aesthetics of 
the residence, acoustic reduction and the landscape quality of 
the Road from the road users perspective; 

• upg rade  visual quality in commerc ia l  zone t o  incorporate 
landscape treatment and enhance user experiences without 
detracting from the commercial viability o f  the area; 

• landscape treatment on footpaths t o  incorporate pedestrian 
safety and  comfort; 

• all transmission and distribution lines to  b e  underground lines; 
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• road lighting to  be set back against property boundaries: 

• invest igate t he  use of  consol idated blocks o f  acquired 
residential land for an open space buffers and  compensation 
for reduced  landscape quality. This would b e  particularly 
effective in residential areas with limited space for planting. 

6.2 LANDSCAPE STRATEGIES FOR LANDSCAPE UNITS 

The landscape strategies for each unit are presented in section. Two 
units are also illustrated in plan view (Unit 2 and Unit 4). 

6.2.1 Unit 1: Observatory Park 

Refer t o  Figure 6.1. 

Existing trees on the northern side o f  the Road would b e  retained. 
Fences with an  acoustic attenuation effect and  high visual amenity 
w o u l d  b e  constructed.  These wou ld  b e  1.8 metres high, 
predominant ly  brick, stepped, with tall shrubs as infill planting. 
Understorey species would include Cal l is temon spp., M e l a l e u c a  

spp., Leptospermum spp. and large Grevillea spp. Trees would be 
p lan ted  within the road verge, set 3.0 metres from the  Road. 
Recommended species include Eucalyptus pilularis (Blackbutt). E. 
saligna (Sydney Blue Gum) and Syncaroia glomulifera (Turpentine). 
A mix o f  colours and materials used in the acoustic fences would 
reduce visual monotony and aim t o  suit the selection o f  residents. 

As many o f  the existing trees within the Park should b e  retained and 
tree c a n o p y  should b e  reinforced with addit ional planting where 
possible. Recommended species include Eucalyptus oilularis 
(Blackburn, E. saligna (Sydney Blue Gum) and Syncarpia glomulifera 
(Turpentine). Log fencing should b e  re located t o  t he  n e w  Park 
perimeter. 
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6.2.2 Unit 2: St. Mount Benedict School 

Refer t o  Figures 6.2. 

The dominant  wall o f  the school would b e  reinstated, repeating the 
existing f ence  detail. Consideration should b e  given t o  stepping the 
fence  t o  reduce  the visual impact  o f  a solid brick wall. Planting 
should b e  as outlined in Unit 1, for the residential properties. 

Landscape treatments should b e  as out l ined in Unit 1, for the 
residential properties. A new footpath should be  constructed. Care 
should b e  taken to  retain as many existing trees as possible and the 
footpath  al ignment should wind around these trees t o  avoid their 
removal. 

6.2.3 Unit 3: Hull Road to West Pennant Hills Primary School 

Refer t o  Figure 6.3. 

The landscape treatments would b e  as outl ined in Unit 1, for the 
residential northern side of  the Road. The existing footpath should be 
retained on  t h e  western side o f  the  Road a n d  a n e w  footpath 
constructed on the eastern side of  the Road. 

Decorative feature median planting, consisting o f  low shrubs should 
b e  included. 
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PENNANT HILLS ROAD WIDENING & RECONSTRUCTION 
BETWEEN MAHERS ROAD AND BOUNDARY ROAD 

BENEFIT COST ANALYSIS 

1 . 0  INTRODUCTION 

The Roads and T r a f f i c  A u t h o r i t y  (RTA) proposes t o  undertake 
w iden ing  and r e c o n s t r u c t i o n  o f  Pennant H i l l s  Road between Mahers 
Road and Boundary Road. The p r o j e c t  would i n v o l v e  w iden ing  from 
t h e  p r e s e n t  f o u r  lanes t o  s i x  lanes t o  achieve a road standard 
s i m i l a r  t o  t h a t  r e c e n t l y  completed no r t h  o f  Boundary Road. A 
f u l l  d e s c r i p t i o n  o f  t he  proposed works i s  con ta ined i n  the 
env i ronmenta l  impact statement prepared by Connel l  Wagner. 

Th i s  r e p o r t  p rov ides  an account o f  t h e  economic e v a l u a t i o n  which 
i n v o l v e d  a b e n e f i t - c o s t  ana l ys i s  w i t h  respec t  t o  a Base Case (Do 
No th ing )  and an Improved Case ( t h e  Proposal). 

2 . 0  METHOD 

The economic eva lua t i on  was c a r r i e d  ou t  us ing t h e  procedure 
desc r i bed  i n  t h e  r e p o r t  - Economic Ana l ys i s  f o r  Sydney Western 
Region, Phase 1 Report Procedures (RTA, 1989). Th is  procedure 
g e n e r a l l y  adopts t he  standard va lues f o r  v e h i c l e  o p e r a t i n g  and 
t i m e  c o s t s  used f o r  road p r o j e c t s  th roughou t  A u s t r a l i a ,  as 
recommended by t h e  Nat iona l  A s s o c i a t i o n  o f  A u s t r a l i a n  S ta te  Road 
A u t h o r i t i e s  (NAASRA). As i n d i c a t e d  by NAASRA (1989) ,  t h i s  method 
i s  g e n e r a l l y  a p p l i c a b l e  o n l y  t o  n a t i o n a l  a r t e r i a l  roads o f  which 
Pennant H i l l s  Road prov ides such a function. 

The procedure uses i n fo rma t i on  f rom TRANPLAN, a computer network 
model which s imu la tes  t r a v e l  p a t t e r n s  f o r  t r a f f i c  t h roughou t  the 
Sydney M e t r o p o l i t a n  region. 

The s p e c i f i c  ou tpu ts  used from TRANPLAN are  peak two hour vehicle 
k i l o m e t r e s  and peak two hour v e h i c l e  hours.  Both o f  these 
o u t p u t s  rep resen t  t h e  t o t a l  f i g u r e s  f o r  t h e  whole modelled 
network. 

These ou tpu t s  are  then converted t o  Road User Costs i n  o r d e r  to 
under take  a convent iona l  method o f  b e n e f i t - c o s t  a n a l y s i s  which 
employs a d iscounted cash f l o w  a n a l y s i s  account ing  for: 

o annual b e n e f i t s  a r i s i n g  f rom v e h i c l e  o p e r a t i n g  cost 
sav ings ,  t r a v e l  t ime  sav ings and acc iden t  c o s t  savings; 

o annual cos t  o f  land a c q u i s i t i o n / a d j u s t m e n t s ,  road 
c o n s t r u c t i o n  cos ts  and re -ad jus tmen t  o f  services. 
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3 . 0  ASSUMPTIONS 

The convers ion  o f  t he  TRANPLAN ou tpu t s  t o  Road User Costs for 
d i r e c t  i n p u t  t o  t he  d iscounted cash f l o w  a n a l y s i s  i nvo l ved  a 
number o f  assumptions and parameters.  These a re  descr ibed  below. 

3.1 Modelled Road Network 

To de te rmine  t h e  annual f l ows  o f  cos t s  and b e n e f i t s  over  the 
assumed l i f e  o f  t h e  p r o j e c t  ( i . e .  30 y e a r s ) ,  TRANPLAN was run for 
t h e  Do Noth ing Case and the  Improved Case f o r  t h e  years 1993 and 
2011, cor responding t o  t r i p  t a b l e s  developed by t h e  M i n i s t r y  of 
T r a n s p o r t .  Annual Road User Costs up u n t i l  t h e  year  2019 could 
then  be determined by e x t r a p o l a t i o n  o f  t h e  changes modelled 
between 1993 and 2011. 

For t h e  1993 road network i t  was assumed t h a t  a l l  committed road 
works o f  t h e  RTA were completed. The major  i tems inc luded  the  F2 
connected f rom Pennant H i l l s  Road west t o  Abbot t  Road, t h e  F4 
e x t e n s i o n  between Prospect and Mays H i l l ,  S i l v e r w a t e r  Road 
e x t e n s i o n  and Highs Road/Merelynne Road connected t o  t h e  F2 
Freeway. 

I n  a d d i t i o n ,  these base road networks were t e s t e d  w i t h  t h e  F2 
Freeway connected east  o f  Pennant H i l l s  Road t o  Epping Road (i.e. 
F2 Stage 1 ) ,  and a l t e r n a t i v e l y ,  w i t h  t h e  Commission o f  Inquiry 
recommendations o f  widening Epping Road and C a r l i n g f o r d  Road 
(Commissioners o f  I n q u i r y  f o r  Environment and P lann ing ,  1990). 

The 2011 road network e s s e n t i a l l y  i nc luded  a l l  o f  t h e  above, plus 
a number o f  a d d i t i o n a l  works f u r t h e r  a f i e l d  f rom t h e  s tudy  area. 
Aga in ,  both t h e  F2 (Stage 1 and t h e  a l t e r n a t i v e  Commission of 
I n q u i r y  recommendations were t e s t e d .  I t  i s  noted t h a t  the 
model led year  2011 road network used f o r  t h e  economic analysis 
assumes t h a t  t h e r e  i s  no F2—F3 connec t ion  o t h e r  than Pennant 
H i l l s  Road. 

3 . 2  Period Vehic le  Kilometres/Vehicle Hours 

The TRANPLAN ou tpu t  represents  t o t a l  v e h i c l e  k i l o m e t r e s  and total 
v e h i c l e  hours o n l y  f o r  t h e  peak two hour p e r i o d .  In  o r d e r  for 
t hese  volumes t o  be assessed i n  a d i scoun ted  cash f l o w  analysis, 
t h e y  need t o  be annual ised.  The procedure o u t l i n e d  i n  t h e  RTA 
(1989) r e p o r t  i s  t o  run TRANPLAN on v a r i o u s  increments f o r  the 
network t r a f f i c  load ings .  Th is  i s  t o  enable e s t i m a t i o n  o f  the 
d i s—propor t i ona te  reduc t i on  i n  v e h i c l e  k i l o m e t r e s / v e h i c l e  hours 
t h a t  occurs  over  va r ious  per iods  o f  t h e  day ( i . e .  v e h i c l e  hours 
a r e  h i g h e r  per  hour i n  t h e  peak hour f o r  t h e  same leng th  o f  road 
than  d u r i n g  o t h e r  t imes o f  t h e  d a y ) .  From t h i s ,  vehicle 
k i l o m e t r e s  and v e h i c l e  hours can be determined f o r  o t h e r  periods 
o f  t h e  day ( i . e .  o f f  peak, business peak, peak shou lde rs ,  etc). 
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F o l l o w i n g  t h e  above procedures f o r  t h i s  assessment however, would 
r e q u i r e  n ine  a d d i t i o n a l  TRANPLAN runs and t h e r e f o r e  was 
cons idered  i n a p p r o p r i a t e .  An a l t e r n a t i v e  method was t o  s e l e c t  an 
expansion f a c t o r  which invo lves  d i r e c t  f a c t o r i n g  o f  t h e  peak two 
hour volume t o  an annual es t ima te .  Th is  i s  d iscussed below. 

3 . 3  Expansion Factor 

An annual expansion f a c t o r  was de r i ved  f rom t h e  existing 
r e l a t i o n s h i p  o f  t h e  two hour peak p e r i o d  w i t h  t h e  recorded annual 
average d a i l y  t r a f f i c  (AADT) f o r  most roads i n  t h e  Sydney area, 
which i s  about 1,600. 

I t  i s  noted however, t h a t  a h i ghe r  expansion f a c t o r  cou ld  o f  been 
used as t r a f f i c  f l o w  c h a r a c t e r i s t i c s  i n  t h e  s t u d y  area (compared 
t o  ma jo r  a r t e r i a l  rou tes  i n  most c e n t r a l  c i t y  l o c a t i o n s )  has a 
lower  p r o p o r t i o n  o f  peak pe r iod  f l o w s  r e l a t i v e  t o  d a i l y  flows. 
On t h i s  b a s i s ,  adopt ion o f  an expansion f a c t o r  o f  1600 represents 
a c o n s e r v a t i v e  assumption. 

3 . 4  Vehic le  Operating Costs 

These c o s t s  are  der i ved  from equat ions recommended i n  t h e  RTA 
1989 r e p o r t  (subsequent ly  r ev i sed  i n  t h e  RTA c i r c u l a r  C90/13). 
The equa t ions  however, assume a v e h i c l e  compos i t ion  o f  85% cars, 
10% l i g h t  v e h i c l e s  and 4% heavy v e h i c l e s .  Pennant H i l l s  Road 
c a r r i e s  a h i g h e r  p r o p o r t i o n  o f  heavy v e h i c l e s  ( i . e .  average 
a p p r o x i m a t e l y  11%) and thus ,  t he  equat ions  was m o d i f i e d .  The 
r e s u l t a n t  equat ion  used i s  as f o l l o w s  : 

VOC = 0.13 x vkm + 2.94 x vhrs 

3 . 5  Travel  Time Costs 

D e r i v a t i o n  o f  t h e  average h o u r l y  volume o f  t r a v e l  t ime  also 
assumes a s i g n i f i c a n t l y  lower compos i t ion  o f  heavy v e h i c l e s  than 
i s  r e p r e s e n t a t i v e  o f  Pennant H i l l s  Road. The average hourly 
volume g i v e n  by t h e  RTA was t h e r e f o r e  m o d i f i e d  t o  r e f l e c t  the 
h i g h e r  percentage o f  heavy v e h i c l e s .  The r e s u l t a n t  equa t ion  i s  : 

TTC = $ 1 3 . 7 7 / m i l l i o n  v e h i c l e  kilometres 

3 . 6  Accident Costs 

These c o s t s  were de r i ved  f rom t h e  va lues presented i n  t h e  RTA 
C i r c u l a r  No C90/13 and assumes an Undiv ided A r t e r i a l  f o r  t he  Do 
Noth ing  Case, and a Div ided A r t e r i a l  f o r  t h e  Improved Case. 

I t  i s  noted t h a t  t h e  average c o s t  pe r  m i l l i o n  v e h i c l e  kilometres 
t r a v e l l e d  i s  h i ghe r  f o r  the  Improved Case ($53,176)  than the  Do 
Noth ing  Case ($44,142) by about 8% based on t h e  g e n e r a l l y  higher 
c o s t  p e r  acc iden t  a long d i v i d e d  roads than on und i v i ded  roads. 



PAP3ASS.DOC 4. 

3 . 7  Cost Estimates 

P r o j e c t  cos ts  comprise land a c q u i s i t i o n s ,  p r o p e r t y  adjustments, 
p u b l i c  u t i l i t y  a l t e r a t i o n s ,  road and t unne l  construction, 
eng inee r i ng  and o t h e r  costs. 

P r o p e r t y  and adjustment  cos ts  were es t imated  on current 
accep tab le  market values and v a r i e d  on a p r o - r a t a  b a s i s  f o r  the 
area o f  land a f f e c t e d .  Cost es t imates  f o r  road construction, 
t u n n e l  c o n s t r u c t i o n  and p u b l i c  u t i l i t y  a l t e r a t i o n s  were based on 
s i m i l a r  work undertaken by t h e  RTA and c u r r e n t  es t ima tes  g iven  by 
p u b l i c  u t i l i t y  a u t h o r i t i e s .  Table 1 below shows the 
p r o j e c t  expend i tu re  f o r  t he  pe r i od  o f  construction. 

TABLE 1 : ANNUAL EXPENDITURE ($M) 

annual 

89/90 90/91 91/92 92/93 93/94 Total 

P r o p e r t y  Acquisitions/ 
Adjustments 11.60 6.90 2.80 1.40 0.00 22.70 

P r o p e r t y  Disposal 0.00 0.00 0.00 -2.00 -2.00 -4.00 
Construction 0.00 0.00 14.40 5.30 12.40 32.10 
Utilities 0.00 0.40 3.00 4.00 0.10 7.50 
Engineering/Supervision 0.50 0.70 1.60 1.00 0.70 4.50 

Totals 12.10 8.00 21.80 9.70 11.20 62.80 

T o t a l  Expend i tu re  $62.8M. 

4 . 0  RESULTS OF ANALYSIS 

The key economic i n d i c a t o r s  de r i ved  f rom t h e  d i scoun ted  cash flow 
a n a l y s i s  f o r  t h e  Do Nothing Case compared w i t h  t h e  Improved Case 
( t h e  Proposa l )  f o r  a 7% r e a l  d i s c o u n t  r a t e  and an expansion 
f a c t o r  o f  1,600 f o r  both road network scena r i os ,  i s  presented in 
Table  2 below. The f u l l  spread sheet  showing t h e  work ings  o f  the 
economic model f o r  t h e  'wo rs t  case'  scena r i o  ( i . e .  lowest 
b e n e f i t - c o s t  r a t i o )  i s  p rov ided a t  t h e  end o f  t h i s  report. 

TABLE 2 : SUMMARY OF KEY ECONOMIC INDICATORS 

Key Economic 
Indicators 

Value 
With F2 With CI 

B e n e f i t / C o s t  Ratio 3.5 5.4 
N e t t  Present  Value ($M) 127.1 227.2 
1 s t  Year Rate o f  Return (%) 19.9 23.7 
I n t e r n a l  Rate o f  Return (%) 19.9 24.7 
Payback Per iod  (Years) 9 8 
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The t a b l e  i n d i c a t e s  t h a t  t h e  widening o f  Pennant H i l l s  Road gives 
a benef i t—cos t  r a t i o  o f  a t  l e a s t  3 . 5 ,  and has a n e t t  present 
v a l u e  o f  a t  l e a s t  $127 m i l l i o n .  These f i n d i n g s  show t h a t  the 
w iden ing  and r e c o n s t r u c t i o n  o f  Pennant H i l l s  Road i s  economic, 
based on t h e  assumed road network and t h e  b e n e f i t s  and cos ts  that 
can be r e a d i l y  q u a n t i f i e d  i n  d o l l a r  values. 

I t  i s  noted t h a t  t h e  benef i t—cost  r a t i o  i s  h i g h e r  w i t h  the 
Commission o f  I n q u i r y  recommendation. Th is  i s  because t h e  road 
network under t h i s  scenar io  would have Pennant H i l l s  Road widened 
t o  s i x  lanes from Epping Road t o  North Rocks Road, and from 
Boundary Road t o  Pearces Corner.  The s u b j e c t  s e c t i o n  o f  Pennant 
H i l l s  Road thus ac ts  as a 'm iss ing  l i n k '  i n  an otherwise 
c o n s i s t e n t  s i x  lane road network.  I n  a d d i t i o n  between 15-20% 
more t r a f f i c  would use Pennant H i l l s  Road i f  t h e  Commission of 
I n q u i r y  recommendations were adopted and t h u s ,  b e n e f i t s  accrue to 
a g r e a t e r  amount o f  traffic. 

4 .1  S e n s i t i v i t y  Testing 

As noted e a r l i e r ,  t h e r e  are a number o f  i npu t s  t o  t h e  model which 
have a s i g n i f i c a n t  bear ing  on t h e  key economic i n d i c a t o r s .  These 
i n p u t s  t h e r e f o r e  need t o  be t e s t e d  over  a range o f  c o n d i t i o n s  in 
o r d e r  t o  assess the  e x t e n t  o f  change i n  t h e  outcome. 

By i n s p e c t i o n ,  i t  was determined t h a t  t h e  most influential 
v a r i a b l e s  i n  t he  model were t h e  d i s c o u n t  r a t e ,  t h e  expansion 
f a c t o r ,  v e h i c l e  ope ra t i ng  cos ts  and t r a v e l  t ime  costs. 

To t e s t  t h e  s e n s i t i v i t y  a range o f  d i s c o u n t  r a t e s  were t e s t e d  as 
w e l l  as reduc ing a l l  t h e  key i n p u t s  ( i . e .  expansion f a c t o r ,  VOC, 
TIC) by 20%. Resu l ts  o f  t h i s  t e s t i n g  a re  shown i n  Table  3 below. 

TABLE 3 : SENSITIVITY OF THE BENEFIT—COST RATIO 

With F2 With CI 
4% 7% 10% 4% 7% 10% 

No Change t o  Factors 5.2 3.5 2.5 8.3 5.4 3.7 
Fac to r s  Reduced by 20% 3.3 2.2 1.6 6.6 4.3 3.0 

Note: 

F2 = F2 Freeway (Stage 1) 
CI = Commission o f  I n q u i r y  recommended corridor. 

The t e s t i n g  i n d i c a t e s  t h a t  t he  benef i t—cost  r a t i o  i s  satisfactory 
ove r  a range o f  d i scoun t  r a t e s  and a l s o  under t h e  c o n d i t i o n  of 
r educ ing  key f a c t o r s  such as expansion f a c t o r s ,  v e h i c l e  operation 
c o s t s  and t r a v e l  t ime  cos ts  by 20%. I t  i s  noted t h a t  this 
genera l  r e d u c t i o n  by 20% was recommended i n  submissions t o  the 
Commission o f  I n q u i r y  i n t o  t he  F2 Freeway. 
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A .  COMPOSITIONS 
PRIVATE BUSINESS COMMERCIAL 

L I G H T  HEAVY F .  C O N V E R S I O N  OF T R A N P L A N  O U T P U T S  TO ROAD U S E R  COSTS 

P E A K  0.74 0.05 0.10 
E U S I N E 3 3  0.59 0.21 0.07 0.11 T o t a l  V e h i c l e  Kilometers 1773 2011 
OTHER 0.85 0.05 0.07 0.03 Improved 7.427094 11.313842 

Unimproved 7.428075 11.314007 
T o t a l  V e h i c l e  Hours 1993 2011 

B .  OCCUPANCI Improved 0.177443 0.363730 
PRIVATE BUSINESE COMMERCIAL Unimproved 0.197933 0.36492E 

LIGHT HEAVY 
E x p a n s i o n  T o  A n n u a l  vkms 1993 2011 

P E A K  1.12 1.20 1.44 1.44 Improved 11863.350 18102.147 

B U S I N E S S  1.50 1.40 1.30 1.10 F a c t o r =  1600 Unimproved 11834.92 18103.851 

OTHER 1.97 1.40 1.30 1.10 
E x p a n s i o n  T o  A n n u a l  vhrs 1993 2011 

C .  T I M E  COSTS Improved 315.912 552.3024 

PRIVATE BUSINESS COMMERCIAL F a c t o r =  1600 Unimproved 316.7248 583.3843 

LIGHT HEAVY 
V E H I C L E  O P E R A T I N G  COSTS 

P E A K / B U S I  $6.73 $25.42 $12.28 $12.50 Factors 1-'73 2011 

OTHER $6.73 $6.73 $6.73 $6.73 $ 0 . 1 3  v.km Improved 2473.6166 4065.24E1 
$ 2 . 9 4  v.hrs Unimproved 2476.2105 4070.121; 

Savings($M) 2.57366 4.87377z. 

D .  T R A V E L  T I M E  PER VEHICLE V E H I C L E  T R A V E L  T I M E  COSTS 
Factor 1993 2011 

PERIOD $13.77 Improved 4349.9630 :3018.0.3;.) 
Unimproved 4361.1549 :3039.3253 

OF $12.58 1000 12575.005 Savings($M) 1 1 . 191882 21.783920 

MOP $12.58 1650 20748.753 A C C I D E N T  COSTS 

MEP $16.38 1650 27025.003 Factors 1773 2011 

BF. $16.38 1E:00 29481.022 U n d i v i d e d  $53,176 Improved 0.3649822 0.5557648 

AMPS $10.85 400 4340.5376 D i v i d e d  $49,142 Unimproved 0.3747953 0.6016814 

AMP $10.85 600 6510.8064 S a y  i n o s  ($M, 0.0300130 0.0456966 

PMPS $10.85 400 4340.5376 
PMP $10.85 600 6510.8064 

101.3127 8100 111533.27 

A v e r a g e  H o u r l y  Value = $13.77 

E .  V E H I C L E  O P E R A T I N G  C O S T S  P E R  VEHICLE TYPE 

$ i v k m s  $/ehrs 

VOC= $0.13 $2.74 



G. DISCOUNTED CASH FLOW A114LSI3 

PROJECT. DESCRIPTION :TENNANT H I L L S  ROAD W1DE1JIN Rd t o  F2 Castlereagh Free,,,a,.) SUMMAR, 0F RESULTS 
PROJECT COSTS 70,91 9 3 /  54 94,°75 6,7 Total . D i s c o u n t  Rate 

. P r e s e n t  V a l u e  o f  C o s t s  0111111ov, 1.98',8t 5i.4C 
. Acouisitions/Adlustmenta 11.60 6.70 2.80 1.40 0.00 22.70 . P r e s e n t  V a l u e  o f  B e n e f i t s  ( m i l l i o n  19898: 
. F T o p e r t v  Disposal 0.00 0.00 -4.00 . N e t t  P r e s e n t  V a l u e  o f  B e n e f i t s  ( m i l l i o n  1789a, 127.14 
. Construction 0.00 0.00 14.40 5.30 12.40 0.00 32.10 . B e n e f i t / C o s t  ratio 3.47 
. Othertutilitiesi 0.00 0.40 3.00 4.00 0.10 0.00 0.00 7.50 . F i r s t  Y e a r  R a t e  o f  Return 19.92% 
. Engineering&Supervision 0.50 0.70 1.60 0.70 0.00 4.50 . I n t e r n a l  R a t e  o f  Return 19.72% 

. P a y b a c k  P e r i o d  means) 
Total 12.10 8.00 21.80 9.70 11.2C, 62.80 

ROAD USER COSTS Base Option 
1993 2011 1993 2011 

. T i m e  & V e h i c l e  Operation 6837.365 12109.947 6823.580 12033.235 

. Accidents 0.395 0.602 0.365 0.556 

Total 6837.760 12110.547 6823.945 12083.841 

YEAR 

1988/89 

No. 

C, 

..*4:***...BASE 

C o - s t  Ma int 

CASE COST 
Time& 

VOC 

.4-t-,**.t..**.,,,,. 

A c c  Total 

. . , , t , , , , , , I M P R O V E D  CASE COSTS..**...,.,t, 
Time& 

C o n s t  Ma i n t  VOC A c c  Total 

t,...,,,,,..,*****************EcoN0mIc 
T i m e &  Total 

C o n s t  M a i n t  VOC A c c  Saving 
Total 
Benefi 

Discounting 
F a c t o r  Const 
1.000 

Beret, 

1989/90 1 0.00 0.0430 6028.85 0.36 6029.21 12.10 0.0100 6017.01 0 . 3 3  6.017.34 12.10 0.00 0.00 0.00 0.00 0.00 0.935 11.31 0.00 
1990/71 2 0.00 0.0496 6237.13 0.37 6287.50 8.00 0.0104 6274.67 0 . 3 4  4275.02 8.00 0.00 0.00 0.00 0.00 0.00 0.373 6.99 0.00 
1991/92 3 0.00 0.0512 6556.48 0.38 6556.86 21.80 0.0103 4543.37 0 . 3 5  6543.73 21.80 0.00 0.00 0.00 0.00 0.00 0.814 17.80 0.00 
1992/93 4 0.00 0.0528 C,837.77 0.39 6837.76. 9.70 0.0112 6823.58 0 . 3 / ,  4823.r/4 9.70 0.00 0.00 0.00 0.00 0.00 0.763 7.40 0.00 
1993/14 5 0.00 0.0544 7130.29 0.41 7130.69 11.20 0.0116 7115.79 0 . 3 1  7116.16 11.20 0.00 0.00 0.00 0.00 0.00 0.713 7.99 0.00 
1994/95 4 0.00 0.1550 7423.21 0.42 7423.63 0.00 0.0120 7407.99 0 . 3 9  74,:,S.38 0.00 0.14 15.22 0.03 15.25 15.39 0.466 0.00 10.26 
1995/96 7 0.00 0.0576 7716.13 0.43 7716.56 0.0124 7700.20 0 . 4 0  7700.57 0.00 0.05 15.93 0.03 15.96 16.01 0.623 0.00 7.97 
1796/77 8 0.00 0.0576 8009.05 0.44 8009.47 0.0128 7792.40 0 . 4 1  7192.81 0.00 0.04 16.65 0.03 16.46 16.73 0.582 0.00 9.73 
1997/98 9 0.00 0.0576 8301.77 0.45 3302.42 0.0132 8284.61 0 . 4 2  8285.03 0.00 0.04 17.34 0.03 17.40 17.44 0.544 0.00 9.47 
1998/17 10 0.00 0.0576 8594.89 0.46 8515.36 0.6048 8576.31 0 . 4 3  8577.24 0.00 -0.55 13.08 0.04 18.11 17.56 0.5.3.3 0.00 8.93 
1999/00 11 0.00 1.0576 3887.81 0.4* 8888.29 0.0140 8869.02 0 . 4 4  a861.44 0.00 1.04 18.79 0.04 18.83 19.87 0.475 0.00 9.44 
2000/01 12 0.00 0.0576 9180.74 0.49 9131.22 0.0144 9161.23 0 . 4 5  9161.62 0.00 0.04 19.51 0.04 19.55 19.59 0.444 0.00 8.70 
2001/02 13 0.00 0.0576 9473.66 0.50 9474.15 o.0148 1453.43 0 . 4 6  9453.89 0.00 0.04 20.22 0.04 20.26 20.30 0.415 0.00 8.43 
2002/03 14 0.00 0.0576 9766.56 0.51 9767.09 0.0152 9745.44 0 . 4 7  9746.11 0.00 0.04 20.94 0.04 20.98 21.02 0.388 0.00 8.15 
2003/04 15 0.00 0.0576 10057.50 0.52 10060.02 0,0156 10037.84 0 . 4 8  10038.33 0.00 0.04 21.65 0.04 21 .60 21.74 0.362 0.00 7.83 
2004/05 16 0.00 0.0576 10352.42 0.53 10352.95 0.0160 10330.05 0 . 4 9  10330.54 0.00 0.04 22.37 0.04 22.41 22.45 0.337 0.00 7.61 
2005/06 17 0.00 0.0576 10645.34 0.54 10645.8? 0.0144 10622.26 0 . 5 0  10422.76 0.00 0.04 27.09 0.04 23.13 23.17 0.317 0.00 7.33 
2006/07 18 0.00 0.0576 10938.26 0.56 10938.32 0.0168 10914.44. 0 . 5 1  10914.97 0.00 0.04 23.30 0.04 23.34 23.38 0.276 0.00 7.07 
2007/08 19 0.00 0.0576 11231.13 0.57 11231.75 0.6086 11206.67 0 . 5 2  11207.19 0.00 -0.55 24.52 0.04 24.56 24.01 0.277 0.00 6.64 
2008/09 20 0.00 0.0576 11524.10 0.58 11524.68 0.0176 11498.87 0 . 5 3  11499.41 0.00 0.04 25.23 0.04 25.28 25.32 0.258 0.00 6.54 
2009/10 21 0.00 0.0576 11817.03 0.59 11817.62 0.0180 11791.08 0 . 5 5  11791.62 0.00 0.04 25.95 0.04 25.99 26.03 0.242 0.00 6.27 
2010/11 22 0.00 0.0576 12109.95 0.60 12110.55 0.0184 12083.28 0 . 5 6  12083.84 0.00 0.04 26.46 0.05 2.71 26.75 0.224 0.00 6.04 
2011/12 23 0.00 0.0576 12402.87 0.61 12403.48 0.0188 12375.49 0 . 5 7  12376.06 0.00 0.04 27.38 0.05 27.42 27.46 0.211 0.00 5.79 
2012/13 24 0.00 0.0576 12695.79 0.62 12696.41 0.0192 12667.70 0 . 5 3  12668.27 0.00 0.04 28.09 0.05 28.14 20.18 0.197 0.00 5.56 
2013/14 25 0.00 0.0576 12988.71 0.64 12981.35 0.0196 12951.90 0 . 5 9  12960.49 0.00 0.04 28.e1 0.05 28.86 26.90 0.184 0.00 5.32 
2014/15 26 0.00 1.0576 13281.63 0.65 13262.26 0.0200 13252.11 0 . 0  17252.71 0.00 1.04 29.52 0.05 29.57 30.61 0.172 0.00 5.27 
2015/16 27 ,D . 

1)0 k )  
. 

057,6 13574.55 0.66 13575.21 0.0204 13544.31 0 . 6 1  13544.72 0.0c. 0.04 30.24 0.05 30.29 30.33 0.161 0.00 4.88 
2016/17 2S 0.00 0.0576 13867.47 0.67 13663.15 0.6104 13834.5: 0 . 4 2  13337.14 0.0,7, -0.35 30.76 0.05 31.01 30.45 0.150 0.00 4.5a 
2017/16 29 0.00 0.._:,576 14160.40 0.,6 14161.0S 0.0212 14123.73 0 . c 3  14129.34 ,:000 0.04 0.05 31.72 31.76 0.141 0.00 4.46 
2018.19 30 0.00 0.571., 14453.7:: 0.6, 14454.,A 0.0214 1442C.73 0 . 6 4  14421.57 0.06 0.04 32.3,:, .44. 32.47 0.131 0.00 4.27 

3.79 ,2.0 2.25 L .34 
51.48 178.6:2 
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PENNANT HILLS ROAD WIDENING & RECONSTRUCTION 
BETWEEN MAHERS ROAD AND BOUNDARY ROAD 

RESIDENTIAL ACCESS STUDY 

1 .0  INTRODUCTION 

Th is  s t u d y  rev iews t h e  impact o f  t h e  proposed v e h i c u l a r  access to 
r e s i d e n t i a l  p r o p e r t i e s  f o l l o w i n g  t h e  w iden ing  and reconstruction 
o f  Pennant H i l l s  Road. 

The proposed widening incorpora tes  a c e n t r a l  median s t r i p  in 
Pennant H i l l s  Road which w i l l  p reven t  a l l  e x i s t i n g  r i g h t  t u r n s  to 
and f rom r e s i d e n t i a l  p r o p e r t i e s .  As such, a l l  access w i l l  be 
r e s t r i c t e d  t o  l e f t  i n / l e f t  ou t  o n l y ,  and w i l l  i n  most instances 
impose a d d i t i o n a l  t r a v e l  d is tances  on t h e  l o c a l  residents. 

2 . 0  RESULTS OF ANALYSIS 

To assess t h e  e f f e c t s  on v e h i c u l a r  access, a l t e r n a t i v e  routes 
t h a t  would rep lace  r i g h t  t u r n s  were determined f o r  residents 
a long t h e  a f f e c t e d  sec t ions  o f  Pennant H i l l s  Road and Cas t le  Hill 
Road, and a l s o  f o r  access t o  West Pennant H i l l s  Shopping Centre. 

The e n t r y / e x i t  access c i r c u i t s  were p l o t t e d  on base maps and then 
measured by d i r e c t  s c a l i n g .  These c i r c u i t s  a re  presented a t  the 
back o f  t h i s  r e p o r t .  The measured a d d i t i o n a l  t r a v e l  distances 
f o r  e n t r y  and e x i s t s  are shown i n  Table 1. 

The t a b l e  shows t h a t  r es i den t s  a long Pennant H i l l s  Road would 
have t o  t r a v e l  on average, an a d d i t i o n a l  1.3kms f o r  e n t r y  and 
1.5kms f o r  e x i t s  t o  and from t h e i r  homes, where o the rw ise  a 
d i r e c t  r i g h t  hand t u r n  t o  and f rom Pennant H i l l s  Road would have 
been achievable. 

The maximum a d d i t i o n a l  t r a v e l  d i s t a n c e  i s  2.7kms which occurs to 
t h e  Church on t h e  south s ide  o f  Cas t l e  H i l l  Road, between 
Thompsons Corner and Mt W i l b e r f o r c e  Lookout ,  and r e s i d e n t s  on the 
e a s t  s i d e  o f  Pennant H i l l s  Road between Lancas ter  Avenue and 
C a r d i n a l  Avenue. 

Wi th r e s p e c t  t o  t h e  l o c a l  connect ing roads ,  t h e  impact o f  the 
median c l o s e  would be less s i g n i f i c a n t .  A d d i t i o n a l  travel 
d i s t a n c e s  o f  about 1.3kms would occur  t o  r e s i d e n t s  on Grace 
Avenue however, e n t r y / e x i t s  t o  o t h e r  l o c a l  roads a re  no t  likely 
t o  change as r e s i d e n t s  would g e n e r a l l y  a l r e a d y  under take circuits 
t o  a v o i d  t u r n i n g  across heavy t r a f f i c  on Pennant H i l l s  Road. 

I t  shou ld  be noted however, t h a t  w h i l s t  t h e  proposa l  would 
r e p r e s e n t  more c i r c u i t o u s  access t o  p r o p e r t i e s ,  i t  would o f f e r  a 
s i g n i f i c a n t  l e v e l  o f  improvement w i t h  r e s p e c t  t o  t r a f f i c  safety. 
I n  a d d i t i o n ,  i t  would e l i m i n a t e  i n t e r r u p t i o n  t o  t r a f f i c  flow 
which occurs  w h i l s t  r e s i d e n t s  w a i t  i n  t h e  main t r a f f i c  stream to 
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t u r n  r i g h t  i n t o  t h e i r  p r o p e r t i e s .  i t  i s  a l s o  expected t h a t  a 
p r o p o r t i o n  o f  r e s i d e n t s  would have a l r e a d y  chosen t h e  more 
c i r c u i t o u s  rou tes  t o  achieve sa fe  l e f t  i n / l e f t  o u t  access, and 
t h u s ,  may no t  be effected. 

TABLE 1 : ADDITIONAL TRAVEL DISTANCE REQUIRED FOR VEHICULAR 
ACCESS TO PROPERTIES DUE TO ELIMINATION OF RIGHT TURN MANOEUVRES 

Location 

Maximum Trave l  Distance 

E n t r y  (km) E x i t  (km) 

West Side o f  Pennant H i l l s  Road 

o B e e c r o f t  Rd t o  L o f t u s  Rd 0.6 1.4 
o L o f t u s  Rd t o  H u l l  Rd 0.9 1.2 
o H u l l  Rd t o  Card ina l  Ave 1.3 1.7 
o Ca rd ina l  Ave t o  Cas t l e  H i l l  Rd 0.4 0.7 
o C a s t l e  H i l l  Rd t o  Oratava Ave 2.1 1.3 
o Oratava Ave t o  Aiken Rd 1.5 1.2 
o Aiken Rd t o  Eaton Rd 1.1 1.7 
o Eaton Rd t o  Mahers Rd 2.2 1.9 

East S ide o f  Pennant H i l l s  Road 

1.3 2.0 o B e e c r o f t  Rd t o  H u l l  Rd 
o H u l l  Rd t o  Lancas ter  Ave 0.7 1.7 
o Lancas te r  Ave t o  Card ina l  Ave 1.8 1.0 
o Ca rd ina l  Ave t o  Cas t le  H i l l  Rd 0.7 2.0 
o C a s t l e  H i l l  Rd t o  End o f  Tunnel 1.3 1.3 
o End o f  Tunnel t o  Hannah St 1.2 1.4 
o Hannah St  t o  Copeland Rd 1.8 1.4 

South Side o f  C a s t l e  H i l l  Road 

2.7 2.3 o Thompsons Cnr t o  Park Entrance 

North Side o f  C a s t l e  H i l l  Road 

1.1 0 . 8  * o Church S t  t o  New L ine  Rd 

* Assumes a U - tu rn  f a c i l i t y  above t h e  tunnel 
a t  C a s t l e  H i l l  Road. 
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A r e v i e w  o f  a l t e r n a t e  road widen ing o p t i o n s  has been c a r r i e d  out 
f o r  numerous road sec t ions  between Mahers Road and B e e c r o f t  Road. 
The o p t i o n s  f o r  each s e c t i o n  b a s i c a l l y  i nc luded  t h e  concept as 
adopted i n  t h e  e a r l i e r  Review o f  Environmental  Fac to rs  (REF) and 
an a l t e r n a t i v e  t o  widen w h o l l y  on one s i d e  o f  t h e  existing 
a l i g n m e n t .  The s i d e  chosen was based on minimal  a f f e c t  to 
r e s i d e n t i a l  p r o p e r t i e s  except i n  t h e  case o f  t h e  s e c t i o n  between 
H u l l  Road and Boundary Road, where t h e  o p t i o n  was t o  min imise  the 
e f f e c t s  t o  Observatory Park. 

The key f i n d i n g s  f o r  each road s e c t i o n  are  summarised below in 
terms o f  a number o f  key c r i t e r i a  ( v i z ,  p r o p e r t y  e f f e c t s ,  cost 
and t r e e  loss). 

Mahers Road t o  Copeland Road 

The o p t i o n  t o  widen w h o l l y  on t h e  western s i d e  o f  Pennant Hills 
Road would r e s u l t  i n  : 

• S i x  a d d i t i o n a l  house d e m o l i t i o n s  ( f i v e  a l r e a d y  owned by 
t h e  RTA). 

o The same t o t a l  number o f  r e s i d e n t i a l  p r o p e r t i e s  affected, 
b u t  16 e x t r a  s t r i p  a c q u i s i t i o n s  (10 a l r e a d y  owned by the 
RTA). 

o A d d i t i o n a l  cos ts  o f  approx imate ly  $335,000 a l l o w i n g  for 
r e s a l e  o f  RTA p r o p e r t i e s  and f o r  non-purchase o f  golf 
course land.  Th is  c o s t  cou ld  be s u b s t a n t i a l l y  o f f s e t  or 
even negated i f  t h e  RTA e l e c t e d  t o  rezone t h e  residual 
p r o p e r t y  on t h e  western s i d e  o f  Pennant H i l l s  Road for 
h i g h e r  y i e l d i n g  uses ( v i z ,  medium d e n s i t y  residential). 

o Net sav ing o f  about 110 t r e e s  m a i n l y  i n  g o l f  course. 

On ba lance ,  i t  would seem the  s t r ee t scape  b e n e f i t s  o f  changing 
t h e  w iden ing  concept are  g r e a t e r  than t h e  s o c i a l  and economic 
d isadvantages .  The s t r a t e g y  r ega rd i ng  end use o f  t h e  properties 
on t h e  western s i d e  ( i . e .  rezon ing  t o  medium d e n s i t y )  could 
f u r t h e r  improve t h i s  position. 

Copeland Road t o  Oratava Avenue 

The o p t i o n  t o  widen w h o l l y  on t h e  western  s i d e  o f  t h e  road would 
r e s u l t  i n  : 

o one a d d i t i o n a l  house demolition 

o 12 less  r e s i d e n t i a l  p r o p e r t i e s  a f f e c t e d  by strip 
a c q u i s i t i o n ,  bu t  10 e x t r a  s t r i p  a re  required 
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o a d d i t i o n a l  costs  o f  app rox ima te l y  $100,000 

o sav ing  o f  about 20 l a rge  trees. 

The s o c i a l  impact o f  e x t r a  p r o p e r t y  a c q u i s i t i o n s  are  judged t o  be 
more s i g n i f i c a n t  than t h e  b e n e f i t s  o f  t r e e  r e t e n t i o n .  As such, 
t h e  a l t e r n a t i v e  o f f e r s  l i m i t e d  advantages. 

Oratava Avenue t o  Thompsons Corner 

As t h e  i n t e r s e c t i o n  o f  Pennant H i l l s  Road and Cas t l e  H i l l  Road is 
t h e  c r u x  o f  t h e  p r o j e c t ,  and t h e  des ign o f  t h e  proposed tunnel 
has been op t im ised  by prev ious  d e t a i l e d  i n v e s t i g a t i o n ,  no 
s u i t a b l e  op t i ons  f o r  widening o f  t h e  southern  approach have been 
i d e n t i f i e d .  Widening w h o l l y  on one s i d e  i n  t h i s  s e c t i o n  would 
r e s u l t  i n  s i g n i f i c a n t  a l t e r a t i o n  o f  t h e  proposed intersection 
concept. 

Thompsons Corner t o  Cardinal Avenue 

The o p t i o n  t o  widen Pennant H i l l s  Road w h o l l y  on t h e  eas te rn  side 
would r e s u l t  i n  : 

o s i x  a d d i t i o n a l  house d e m o l i t i o n s  ( t h r e e  owned by t h e  RTA) 

o e i g h t  less r e s i d e n t i a l  p r o p e r t i e s  a f f e c t e d  i n  t o t a l ,  bu t  13 
a d d i t i o n a l  s t r i p  a c q u i s i t i o n s  r e q u i r e d  o f  which o n l y  five 
a re  RTA owned 

o a d d i t i o n a l  cos ts  o f  approx imate ly  $600,000 

o no sav ing i n  t he  number o f  l a r g e  t r e e s  lost. 

The a l t e r n a t i v e  appears t o  o f f e r  n e g l i g i b l e  b e n e f i t s  ove r  the 
e x i s t i n g  road widening concept f o r  t h i s  s e c t i o n .  I t  i s  noted 
t h a t  w iden ing  w h o l l y  on the  western s i d e  would e f f e c t  even more 
properties. 

Cardinal  Avenue t o  Hull  Road 

The o p t i o n  t o  widen w h o l l y  on t h e  western s i d e  f o r  t h i s  section 
would r e s u l t  i n  : 

o seven house demo l i t i ons  ( t h r e e  owned by t h e  RTA) compared 
t o  none i n  t h e  e x i s t i n g  concept 

o 30 less  p r o p e r t i e s  a f f e c t e d  by s t r i p  a c q u i s i t i o n ,  bu t  12 
a d d i t i o n a l  s t r i p  a c q u i s i t i o n s  required 

o a d d i t i o n a l  cos ts  o f  app rox ima te l y  $1.0 million 

o sav ing  o f  about 16 la rge  trees. 
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The a l t e r n a t i v e  does not o f f e r  s i g n i f i c a n t  b e n e f i t s  which 
out—weigh t h e  disadvantages assoc ia ted  w i t h  e x t r a  property 
purchases. 

Hul l  Road t o  Boundary Road 

The o p t i o n  t o  widen on the  western ( o r  n o r t h e r n )  s i d e  o f  this 
road s e c t i o n  would r e s u l t  i n  : 

o s i x  house demo l i t i ons  (and p o s s i b l y  13) ,  none o f  which are 
owned by t h e  RTA, compared t o  no d e m o l i t i o n s  under the 
proposed concept 

o 23 a d d i t i o n a l  p r i v a t e  p r o p e r t i e s  a f f e c t e d  by a t  l e a s t  strip 
a c q u i s i t i o n s  ( p r e v i o u s l y  f o u r  l a r g e  p r o p e r t i e s  affected 
i n c l u d i n g  school ,  convent and p u b l i c  reserve) 

o a d d i t i o n a l  cos ts  o f  a t  l e a s t  $2.2 m i l l i o n  assoc ia ted  with 
p r o p e r t y  a c q u i s i t i o n s  and adjustment 

o loss  o f  about 165 la rge  t r e e s  along t h e  western  s i d e  o f  the 
road (which accounts f o r  most o f  t h e  v e g e t a t i o n  on that 
s i d e  o f  t h e  road) compared t o  about 120 s i g n i f i c a n t  trees 
i n  Observatory Park and school grounds. 

On ba lance ,  t he  s o c i a l  impacts assoc ia ted  w i t h  purchase of 
p r o p e r t i e s  t h a t  are c u r r e n t l y  una f f ec ted  a re  cons idered  t o  be 
more s i g n i f i c a n t  than t h e  b e n e f i t  o f  sav ing  40 l a r g e  mature trees 
th rough  Observatory  Park. I t  i s  noted t h a t  p o s s i b l e  land 
a d d i t i o n s  t o  Observatory Park f rom t h e  e x i s t i n g  B e e c r o f t  Road 
r e s e r v a t i o n  ( n o r t h  and south arm) cou ld  be achieved irrespective 
o f  where t h e  Pennant H i l l s  Road widen ing  were under taken.  The 
a r e  o f  road reserve  res idue  which would be added t o  t h e  Park is 
a p p r o x i m a t e l y  t he  same as the  area which would be l o s t  to 
widening. 

Cast le  H i l l  Road — Pennant H i l l s  Road t o  New Line Road 

The des ign  o f  Thompsons Corner t unne l  and m i n i m i s i n g  t h e  affect 
t o  shops, r e s i d e n t i a l  p r o p e r t i e s ,  Mt W i l b e r f o r c e  Lookout Park and 
Bethlehem U n i t i n g  Church have a l l  been d e c i d i n g  f a c t o r s  i n  the 
c u r r e n t  road widening concept .  No a l t e r n a t i v e  would o f f e r  any 
b e n e f i t s  t o  t h a t  proposed. 

Conclusions 

R e t e n t i o n  o f  t h e  e x i s t i n g  road w iden ing  concept  appears justified 
f o r  a l l  s e c t i o n s ,  w i t h  t he  except ion  o f  t h e  southern  p a r t  between 
Mahers Road and Copeland Road ( i . e .  o p p o s i t e  Pennant H i l l s  Golf 
Course) .  When dec id ing  on the  p r e f e r r e d  a l i gnment  f o r  this 
s e c t i o n ,  i t  i s  presumed t h a t  t h e  i m p l i c a t i o n s  f o r  t h e  proposed F2 
Freeway Pennant H i l l  Road in terchange w i l l  be important. 
P lann ing  o f  t h a t  arrangement i s  u n c e r t a i n  due t o  t h e  F2 Tollway 
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I n q u i r y  and t h e  concur rent  work on t h e  F2 Freeway (west )  by 
o t h e r s .  However, i n i t i a l  examinat ion o f  t h e  concept  t o  widen 
w h o l l y  t o  t he  west does i n d i c a t e  t h a t  t h e  s tandard o f  design of 
t h e  in te rchange would no t  be compromised. 



1. 

1 . 0  INTRODUCTION 

Th i s  work ing  paper prov ides an assessment o f  t h e  possible 
w iden ing  a l t e r n a t i v e s  f o r  Pennant H i l l s  Road. The f i n d i n g s  of 
t h i s  assessment w i l l  p rov ide  t h e  bas i s  f o r  t h e  RTA t o  make a 
d e c i s i o n  on t h e  p r e f e r r e d  arrangement which w i l l  then be subject 
t o  an Environmental  Impact Statement. 

The key f a c t o r s  adopted f o r  comparing t h e  m e r i t s  f o r  the 
d i f f e r e n t  widening op t i ons  inc luded  impact on p r o p e r t i e s  (viz. 
house d e m o l i t i o n s  and s t r i p  a c q u i s i t i o n  e f f e c t s ) ,  d i f f e r e n c e  in 
c o s t s  ( v i z .  a c q u i s i t i o n s ,  ad jus tments ,  road construction 
u t i l i t i e s ,  e t c )  and loss o f  l a r g e  trees. 

The assessment o f  widening o p t i o n s  has been conducted f o r  a 
number o f  sec t i ons  o f  road between Mahers Road and Boundary Road. 
These s e c t i o n s  were de f ined  b a s i c a l l y  by apparent  changes i n  land 
use o r  development a long the  route. 
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2. 

2 . 0  MAHERS ROAD TO COPELAND ROAD 

2 .1  Present Land Use Status 

The western  s ide  o f  Pennant H i l l s  Road i s  w h o l l y  residential, 
w h i l s t  on t h e  eastern  s i d e  i s  t h e  Pennant H i l l s  G o l f  Course. 
Over 150 replacement t r e e s  have been p l an ted  i n  t h e  G o l f  Course 
o u t s i d e  t h e  road boundary i n  e x p e c t a t i o n  o f  t h e  road widening. 

2 . 2  Options f o r  Widening 

Gazetted Road Reserve 

The gaze t ted  road reserve  would a l l o w  w iden ing  on both s ides  of 
Pennant H i l l s  Road w i t h  a v a r i a b l e  w i d t h  s t r i p  o f  up t o  10 metres 
taken  a long the  Go l f  Course s i d e  and a s t r i p  o f  about 3 t o  4 
metres f rom t h e  r e s i d e n t i a l  s i d e .  Th i s  o p t i o n  was t h e  s u b j e c t  of 
a Review o f  Environmental Factors  (REF) which was publicly 
e x h i b i t e d  i n  June 1990. 

A l t e r n a t i v e  

The a l t e r n a t i v e  i s  f o r  road widen ing e n t i r e l y  on t h e  western side 
o f  Pennant H i l l s  Road. This was cons idered as i t  would eliminate 
a l l  a f f e c t s  t o  Pennant H i l l s  G o l f  Course, and as a lmost  all 
t h e  p r o p e r t i e s  on the  western s i d e  are  now owned by t h e  RTA, the 
s o c i a l  impacts assoc ia ted w i t h  w iden ing  on t h e  eas te rn  s i d e  only 
would be s i g n i f i c a n t l y  reduced. 

2 . 3  Assessment o f  Options 

Impact on P rope r t i es  

The impact o f  t he  op t ions  f o r  w iden ing  a re  presented i n  Table 2.1 
below. 

TABLE 2.1 : IMPACT ON PROPERTIES 

Impact 
Existing 

Reservation Alternative 

Demolitions 5 ( 5) 11 (10) 
S t r i p  Acquisitions 22 (15) _ 
E x t r a  S t r i p  Acquisitions/ _ 16 (10) 

Whole Purchase 

T o t a l  P r o p e r t i e s  Affected 27 (18) 27 (19) 

Note:  ( ) F igures i n  brackets  r ep resen t  p r o p e r t i e s  already 
acqu i red by t he  RTA. 
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Table  2 .1  i n d i c a t e s  t h a t  t he  a l t e r n a t i v e  would a f f e c t  t h e  same 
number o f  p r o p e r t i e s .  An a d d i t i o n a l  s i x  houses would have t o  be 
demol ished,  however t h e  RTA a l ready  own a l l  b u t  one o f  these. 
The RTA a l s o  needs t o  n e g o t i a t e  f o r  s t r i p  acquisition/whole 
purchase o f  a f u r t h e r  s i x  properties. 

Under t h e  o p t i o n  t o  widen on both s i d e s ,  t h e  RTA has acqu i red all 
p r o p e r t i e s  t h a t  would i nvo l ve  house d e m o l i t i o n ,  however still 
needs t o  n e g o t i a t e  f o r  s t r i p  a c q u i s i t i o n  o f  seven properties. 

Cost Comparison 

To determine any economic b e n e f i t  o f  t h e  o p t i o n s  a base cos t  of 
ze ro  was adopted f o r  t h e  o r i g i n a l  concept .  Hence, an i tem that 
saves money w i l l  be i nd i ca ted  by a nega t i ve  v a l u e .  Table 2.2 
summarises t h e  c o s t  comparison. I t  should be noted t h a t  t he  cost 
es t ima tes  assume t h a t  r e t u r n s  f rom t h e  s a l e  o f  RTA acquired 
p r o p e r t y  would be w i t h  unchanged zoning o f  t h e  land.  As such, 
t h e  es t ima tes  do no t  a l l o w  f o r  p o t e n t i a l l y  h i g h e r  r e t u r n s  that 
would accrue i f  rezon ing f o r  h igh and b e t t e r  land use were 
ach ieved .  For i ns tance ,  rezoning f o r  medium d e n s i t y  residential, 
which i s  cons idered a r e a l i s t i c  scena r io ,  would y i e l d  improved 
land v a l u e s / u n i t  area and could r e s u l t  i n  s u b s t a n t i a l  reduction 
o f  c o s t s  incured by a c q u i r i n g  w h o l l y  on one s i d e  o f  t h e  road. 

TABLE 2 .2  : COST OF ALTERNATIVE 
RELATIVE TO ORIGINAL CONCEPT 

Item Cost ($'000) 

A d d i t i o n a l  Acquisitions + 1,025 
P r o p e r t y  Adjustments — 75 
Utilities 0 
Construction — 150 
A c q u i s i t i o n s  a t  G o l f  Course — 465 

T o t a l  Cost + 335 

Tab le  2 . 2  i n d i c a t e s  t h a t  widening on t h e  western  s i d e  would only 
c o s t  about  $0.34 m i l l i o n  more than t h e  c u r r e n t  concept  of 
w iden ing  on both s i d e s .  This i s  l a r g e l y  because o f  the 
a d d i t i o n a l  f u l l  a c q u i s i t i o n s  r e q u i r e d  which would more than 
o f f s e t  t h e  purchase o f  t he  s t r i p  a long t h e  G o l f  Course. 

I t  i s  noted t h a t  t h e  c o s t i n g  assumes t h a t  t h e  remain ing  blocks 
would be s o l d  o f f  i n d i v i d u a l l y  a t  reduced market  r a t e s .  I t  is 
l i k e l y  however, t h a t  t h i s  res idue  land cou ld  be amalgamated to 
fo rm a v i a b l e  pa rce l  which could be rezoned f o r  h i g h e r  density 
r e s i d e n t i a l  development. In  t h i s  regard ,  t h e  d e f i c i t  o f  $0.43 
m i l l i o n  may reduce cons ide rab l y ,  making t h e  a l t e r n a t i v e  much more 
comparable i n  terms o f  cost. 
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I t  i s  a l s o  noted t h a t  widening on one s i d e  w i l l  improve 
c o n s t r u c t i o n  e f f i c i e n c y  and cos ts  as i t  a l l o w s  f o r  greater 
f l e x i b i l i t y  i n  c o n s t r u c t i o n  s t a g i n g ,  e s p e c i a l l y  w i t h  regard  to 
pavement c o n s t r u c t i o n  and t r a f f i c  switches. 

The e x i s t i n g  r e s e r v a t i o n  would r e q u i r e  a l l  p u b l i c  u t i l i t i e s  in 
t h e  e x i s t i n g  f o o t p a t h  reserve  between t h e  kerb  l i n e  and the 
p r o p e r t y  boundary t o  be r e l o c a t e d  t o  t h e  proposed footpath 
r e s e r v e .  On t h e  eastern s ide  o f  Pennant H i l l s  Road, t h i s  was 
e f f e c t i v e l y  o n l y  SCC underground cab les and overhead p o l e s .  All 
o t h e r  u t i l i t i e s  are s i t u a t e d  on t h e  western s i d e  o f  t h e  road, or 
under t h e  midd le  o f  t h e  road i n  t h e  case o f  t h e  wa te r  main. 
These u t i l i t i e s  would be re l oca ted  t o  t h e  proposed footpath 
reserve. 

The western  o p t i o n  e l i m i n a t e s  t h e  need t o  r e l o c a t e  SCC assets  on 
t h e  eas te rn  s i d e  o f  Pennant H i l l s  Road. However, as p a r t  o f  the 
genera l  upgrading o f  s e r v i c e s ,  t h e  SCC in tends  t o  l a y  underground 
cab les  and rep lace  t h e i r  t e leg raph  po les  w i t h  overhead light 
masts t o  match t h e  proposed s e r v i c e  on t h e  o t h e r  s e c t i o n s  o f  the 
roadway. 

On t h e  western s i d e  o f  Pennant H i l l s  Road t h e  u t i l i t i e s  would be 
r e l o c a t e d  as r equ i r ed  t o  t he  new f o o t p a t h  r e s e r v e .  The extra 
expense would be minimal s ince  t h e  u t i l i t i e s  were t o  be relocated 
anyway. Hence, t h e r e  i s  no r e a l  advantage t o  be ob ta ined  with 
regard  t o  c o s t  i n  adopt ing  one o p t i o n  over  t h e  o t h e r  f o r  the 
p u b l i c  u t i l i t i e s  t o  be relocated. 

Wi th r espec t  t o  t he  case o f  c o n s t r u c t i o n ,  w iden ing  on one side 
o n l y  i s  preferable. 

Impact on Trees 

Table  2 . 3  below summarises t h e  e f f e c t  o f  t h e  road widening 
o p t i o n s  on e x i s t i n g  trees. 

TABLE 2 . 3  : IMPACT ON EXISTING TREES 

Opt ion  Trees Lost 

Widening both sides 121 ( e a s t  side) 
44 (west  side) 

165 Total 

Widening on west s i de  o n l y  55 Total 

From t h e  above t a b l e  i t  i s  ev iden t  t h a t  w iden ing  on t h e  western 
s i d e  o n l y  would save about 120 t r e e s  f rom t h e  G o l f  Course whilst 
removing o n l y  an a d d i t i o n a l  11 t r e e s  f rom t h e  west  s i d e .  The net 
sav ing  i s  t h e r e f o r e  about 110 trees. 
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2 . 4  Conclusions 

The a l t e r n a t i v e  t o  widen on t h e  western s i d e  o f  t h e  road compares 
f a v o u r a b l y  w i t h  t he  e x i s t i n g  concept  t o  widen on both sides. 
About s i x  more houses would have t o  be demol ished, however, all 
b u t  one house has been acqu i red by t h e  RTA. Th is  alternative 
would c o s t  about $0.34 m i l l i o n  more. Th is  c o s t  cou ld  be reduced 
i f  t h e  land i s  rezoned t o  medium d e n s i t y  r e s i d e n t i a l  and thus, 
r e t u r n  a h i ghe r  va lue on the  r e s i d u e  land.  The a l t e r n a t i v e  also 
saves about  120 la rge  t r e e s  a long t h e  G o l f  Course, w h i l s t  only 
t a k i n g  an a d d i t i o n  10 t r e e s  f rom t h e  western s i d e .  The net 
sav ing  i n  t r e e s  i s  about 110. 
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3 . 0  COPELAND ROAD TO ORATAVA AVENUE 

3 .1  Present Land Use Status 

The p r e s e n t  land use along both s ides  o f  t h i s  s e c t i o n  o f  Pennant 
H i l l s  Road i s  e n t i r e l y  residential. 

3 . 2  Options f o r  Widening 

Gazet ted Road Reserve 

The gaze t ted  road reserve  a l l ows  f o r  w iden ing  on both s ides  of 
t h e  road w i t h  a v a r i a b l e  s t r i p  o f  up t o  4 metres taken from 
e x i s t i n g  r e s i d e n t i a l  p r o p e r t i e s  f r o n t a g e s .  Th i s  o p t i o n  was 
s u b j e c t  t o  t h e  Review o f  Environmental  Fac to rs  (REF) which was 
p u b l i c l y  e x h i b i t e d  i n  June 1990. 

A l t e r n a t i v e  

The a l t e r n a t i v e  i s  f o r  road widening on t h e  western s i d e  o n l y  of 
Pennant H i l l s  Road. This would s i g n i f i c a n t l y  reduce t h e  impact 
on r e s i d e n t s  and t o  t r e e s  on t h e  eas te rn  s i d e .  Widening on the 
e a s t e r n  s i d e  was not  considered as i t  would a f f e c t  more 
properties. 

3 . 3  Assessment o f  Options 

Impact on P rope r t i e s  

The impact o f  t he  op t ions  on p r o p e r t i e s  are  presented i n  Table 
3 .1  below. 

TABLE 3.1 : IMPACT ON PROPERTIES 

Impact 
Existing 

Reservation Alternative 

Demolitions 
S t r i p  Acquisitions 
E x t r a  S t r i p  Acquisition/ 

Whole Purchase 

3 ( 0) 
26 (11) 

4 (0) 
- 

14 (4) 

T o t a l  P r o p e r t i e s  A f f e c t e d  29 (11)  18 (4) 

Note:  ( ) F igures i n  brackets  rep resen t  p r o p e r t i e s  a l r e a d y  I acqu i red by t he  RTA. I 
1 

Tab le  3 .1  i n d i c a t e s  t h a t  under t h e  o p t i o n  t o  widen on both sides, 
(as p e r  t h e  REF) t h r e e  houses would r e q u i r e  d e m o l i t i o n ,  none of 
which a r e  owned by the  RTA. A f u r t h e r  15 s t r i p  acquisitions 
would a l s o  r e q u i r e  negotiation. 
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Under t h e  a l t e r n a t i v e ,  f o u r  houses would r e q u i r e  demolition. 
About 12 less p r o p e r t i e s  would be a f f e c t e d ,  however t h e  RTA needs 
t o  n e g o t i a t e  w i t h  10 p r o p e r t y  owners f o r  f u r t h e r  strip 
a c q u i s i t i o n s  o r  p o s s i b l y  whole p r o p e r t y  purchase. 

I n  c o n s i d e r a t i o n  o f  t he  number o f  p r o p e r t i e s  a f f e c t e d ,  t h e r e  is 
p r o b a b l y  a marg ina l  advantage i n  terms o f  p r o p e r t y  impact of 
w iden ing  on t h e  western s ide  o n l y  ( i . e .  t h e  alternative). 

Cost Comparison 

To determine t h e  r e l a t i v e  cos t  o f  t h e  a l t e r n a t i v e ,  a base c o s t  of 
zero  was adopted f o r  t h e  e x i s t i n g  road r e s e r v e .  Table 3.2 
summarises t h e  c o s t  comparison. C o n s t r u c t i o n  advantages of 
w iden ing  on one s i d e  o n l y  as d iscussed i n  Sec t i on  2 .3  a re  also 
a p p l i c a b l e  along t h i s  section. 

TABLE 3 .2  : COST OF ALTERNATIVE 
RELATIVE TO ORIGINAL CONCEPT 

Item Cost ($'000) 

A d d i t i o n a l  Acquisitions + 376 
P r o p e r t y  Adjustments — 165 
E x i s t i n g  Acquisitions + 1 
Utilities — 50 
Construction — 60 

T o t a l  Cost + 102 

Table  3 . 2  above i n d i c a t e s  t h a t  t h e  a l t e r n a t i v e  would rep resen t  a 
s l i g h t l y  h i g h e r  cos t  than the concept o r i g i n a l l y  proposed. 

Impact on Trees 

Table  3 . 3  below summarises the  e f f e c t  o f  t h e  road widening 
o p t i o n s  on e x i s t i n g  trees. 

TABLE 3 .3  : IMPACT ON EXISTING TREES 

Opt ion  Trees Lost 

Widening both sides 39 ( e a s t  side) 
31 (west  side) 
70 Total 

Widening on west s i d e  51 Total 
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Table  3 . 3  i n d i c a t e s  t h a t  widening on t h e  west s i d e  o n l y  would 
produce a net  sav ing o f  about 20 t r e e s .  About 30 t r e e s  would be 
saved on t h e  eas t  s i de ,  w h i l s t  o n l y  a f u r t h e r  10 t r e e s  would have 
t o  be taken f o r  t h e  west side. 

3 . 4  Conclusions 

The a l t e r n a t i v e  would p rov ide  a marg ina l  sav ing  on t r e e  loss, 
would s i g n i f i c a n t l y  reduce impacts on r e s i d e n t i a l  p r o p e r t i e s  and 
would i n c u r  a s l i g h t l y  h i ghe r  cost. 
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4 . 0  ORATAVA AVENUE TO THOMPSONS CORNER 

Th i s  s e c t i o n  o f  Pennant H i l l s  Road has no t  been subJect  t o  the 
same assessment procedure as undertaken f o r  t h e  r e s t  o f  t h e  road. 
No s u i t a b l e  a l t e r n a t i v e s  were found wor thy  o f  c o n s i d e r a t i o n  for 
t h i s  s e c t i o n  l a r g e l y  because o f  des ign and l o c a t i o n  o f  t h e  tunnel 
beneath Thompsons Corner.  M o d i f i c a t i o n s  t o  t h e  t unne l  have not 
been cons idered as s u i t a b l e  as i t  has a l r e a d y  been designed based 
on o p t i m a l  v e r t i c a l  and h o r i z o n t a l  geometry, as w e l l  as 
c o n s i d e r a t i o n  o f  e x i s t i n g  p r o p e r t y  boundar ies ,  p r o x i m i t y  to 
Thompsons Corner Shopping Centre and c o n s t r u c t i o n  management 
s t a g i n g .  V a r i a t i o n s  t o  the des ign and l o c a t i o n  o f  t h e  tunnel 
r e q u i r e d  by a l t e r n a t i v e  road w iden ing  (such as on t h e  western 
s i d e  o n l y ) ,  would t h e r e f o r e  impose a p r o h i b i t i v e l y  h igh  cost 
penalty. 



10. 

5 . 0  THOMPSONS CORNER TO CARDINAL AVENUE 

5 .1  Present Land Use Status 

The e x i s t i n g  land use d i f f e r s  s i g n i f i c a n t l y  on e i t h e r  s i d e  of 
Pennant H i l l s  Road. The eastern s i d e  i s  e n t i r e l y  residential, 
w h i l s t  t h e  western s i d e  comprises o f  a commercial/business 
area and a s e c t i o n  o f  West Pennant H i l l s  P u b l i c  School. 

5 . 2  Options f o r  Widening 

Gazetted Road Reserve 

The gaze t ted  road reserve permi ts  w iden ing  on both s i d e  of 
Pennant H i l l s  Road. This would i n v o l v e  a v a r i a b l e  w i d t h  o f  strip 
a c q u i s i t i o n  o f  up t o  4 metres on e i t h e r  s i d e  o f  t h e  road .  The 
w iden ing  would have o n l y  a minor  d i r e c t  a f f e c t  w i t h  narrow strip 
purchases a f f e c t i n g  p rope r t y  f r on tages  o f  t h e  Esso and BP Service 
S t a t i o n s ,  and a ca r  park ing area. 

A l t e r n a t i v e  

The a l t e r n a t i v e  i s  t o  widen Pennant H i l l s  Road w h o l l y  on the 
eas te rn  s i d e .  The western s i d e  was no t  cons idered as i t  would 
have s i g n i f i c a n t  impacts on about 60% o f  t h e  businesses at 
Thompsons Corner. 

5 . 3  Assessment o f  Options 

Impact on P rope r t i e s  

The impact o f  t he  op t i on  on p r o p e r t i e s  are  summarised i n  Table 
5 .1  below. 

TABLE 5.1 : IMPACT ON PROPERTIES 

Impact 
Existing 

Reservation Alternative 

D e m o l i t i o n s  1 ( 1) 
S t r i p  A c q u i s i t i o n s  27 (12) 
E x t r a  S t r i p  Acquisitions/ 

Whole Purchase 

7 (3) 
- 

13 (5) 

T o t a l  P r o p e r t i e s  A f f ec ted  28 (13)  20 (8) 

Note:  ( ) F igures  i n  brackets  r ep resen t  p r o p e r t i e s  already 
acqu i red  by t h e  RTA. 
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Table  5 .1  i n d i c a t e s  t h a t  the  o p t i o n  t o  widen on both s ides  would 
r e q u i r e  d e m o l i t i o n  o f  one house, which has a l r e a d y  been acquired 
by t h e  RTA. S t r i p  a c q u i s i t i o n s  are  r e q u i r e d  f rom a f u r t h e r  15 
properties. 

Under t h e  a l t e r n a t i v e ,  seven houses would have t o  be demolished 
o f  which t h r e e  a re  owned by t h e  RTA. Ex t ra  s t r i p  a c q u i s i t i o n s  or 
whole purchases would a l so  a f f e c t  a f u r t h e r  e i g h t  properties. 

On ba lance i t  i s  considered t h a t  t h e  o p t i o n  t o  widen on both 
s ides  ( o r i g i n a l  concept)  would have less  impact on existing 
properties. 

Cost Comparison 

A c o s t  comparison o f  t h e  op t i ons  i n  terms o f  property 
a c q u i s i t i o n s  i s  shown i n  Table 5 .2  below. 

TABLE 5 .2  : COST OF ALTERNATIVE 
RELATIVE TO ORIGINAL CONCEPT 

I tem Cost ($'000) 

A d d i t i o n a l  A c q u i s i t i o n s  + 1,014 
P r o p e r t y  Adjustments - 210 
E x i s t i n g  A c q u i s i t i o n s  0 
U t i l i t i e s  - 200 
C o n s t r u c t i o n  - 50 

T o t a l  Cost + 554 

Table  5 . 2  above i n d i c a t e s  t h a t  t h e  a l t e r n a t i v e  would increase the 
c o s t  o f  t h e  p r o j e c t  by about $0.6 m i l l i o n ,  l a r g e l y  due t o  the 
whole purchases requ i r ed  as opposed t o  much s m a l l e r  strip 
a c q u i s i t i o n s  needed f o r  t h e  o p t i o n  f o r  w iden ing  on both sides. 

Impact on Trees 

Table  5 . 3  below summarises the  e f f e c t  on e x i s t i n g  t r e e s  by the 
v a r i o u s  road widening options. 

TABLE 5.3 : IMPACT ON EXISTING TREES 

Op t ion  Trees Lost 

Widening bo th  sides 31 ( e a s t  side) 
2 (west  side) 

33 Total 

Widening on west s i d e  o n l y  34 Total 
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Table  5 .3  i n d i c a t e s  t h a t  widening on t h e  eas t  s i d e  o n l y  would 
a f f e c t  t h e  same number o f  t r e e s  as t h e  o p t i o n  t o  widen e q u a l l y  on 
both s i d e s .  In  t h i s  regard ,  t h e  a l t e r n a t i v e  o f f e r s  no particular 
advantage i n  terms o f  reduced impact on trees. 

5 . 4  Conclusions 

The a l t e r n a t i v e  o f f e r s  no advantages over  t h e  o p t i o n  t o  widen on 
bo th  s i des  o f  Pennant H i l l s  Road. The e x i s t i n g  concept  requires 
s i x  l ess  house demo l i t i ons ,  i nvo l ves  much nar rower  strip 
a c q u i s i t i o n s  (3 -4  metres)  t o  o n l y  an a d d i t i o n a l  eight 
p r o p e r t i e s ,  has t h e  same impact on t r e e  l o s s ,  and is 
s i g n i f i c a n t l y  cheaper ($0.55 million). 
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6 . 0  CARDINAL AVENUE TO HULL ROAD 

6 . 1  Present Land Use Status 

The e x i s t i n g  land use along t h i s  s e c t i o n  o f  Pennant H i l l s  Road is 
c o m p l e t e l y  r e s i d e n t i a l  w i t h  t h e  excep t i on  o f  a smal l  park just 
n o r t h  o f  Lancaster  Avenue. The t reescape was noted i n  t h e  REF as 
be ing  o f  p a r t i c u l a r  s i g n i f i c a n c e  a long t h e  s e c t i o n ,  c r e a t i n g  a 
f u l l  enc losure  e f f e c t  along Pennant H i l l s  Road. 

6 . 2  Options f o r  Widening 

Gazet ted Road Reserve 

The gaze t ted  road reserve would a l l o w  road widen ing on either 
s i d e  o f  Pennant H i l l s  Road, w i t h  a v a r i a b l e  s t r i p  o f  up t o  4 
metres taken o f f  t h e  house f r o n t a g e s .  Th is  o p t i o n  was s u b j e c t  to 
t h e  REF. 

A l t e r n a t i v e  

The a l t e r n a t i v e  i s  t o  widen Pennant H i l l  Road on t h e  western side 
o n l y .  Th i s  s i d e  was chosen because i t  a f f e c t e d  less  properties 
than on t h e  eastern  side. 

6 . 3  Assessment o f  Options 

Impact on P rope r t i es  

The impact o f  t h e  op t i on  on p r o p e r t i e s  i s  summarised i n  Table 6.1 
below. 

TABLE 6 .1  : IMPACT ON PROPERTIES 

Impact 
Existing 

Reservation Alternative 

Demolitions 
S t r i p  Acquisitions 
E x t r a  S t r i p  Acquisitions/ 

Whole Purchase 

0 ( 0) 
50 (16) 

7 (3) 
- 

20 (8) 

T o t a l  P r o p e r t i e s  A f f e c t e d  50 (16)  27 (11) 

Note:  ( ) F igures i n  b rackets  r e p r e s e n t  p r o p e r t i e s  already 
acqu i red by t he  RTA. 

Table  6 .1  i n d i c a t e s  t h a t  the a l t e r n a t i v e  would r e q u i r e  seven 
house d e m o l i t i o n s ,  w h i l s t  t he  o r i g i n a l  concept  d i d  no t  require 
any. 
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A f u r t h e r  34 s t r i p  a c q u i s i t i o n s  need t o  be n e g o t i a t e d  under the 
o r i g i n a l  concept ,  however, these a re  a l l  w i t h i n  t h e  e x i s t i n g  road 
r e s e r v e  and would g e n e r a l l y  no t  a f f e c t  t h e  v i a b i l i t y  o f  the 
p r o p e r t y .  Under t h e  a l t e r n a t i v e  a f u r t h e r  12 p r o p e r t i e s  would 
need t o  be nego t ia ted ,  most o f  which would be whole purchases due 
t o  t h e  problems o f  ma in ta in ing  access f o l l o w i n g  road widening. 

The p a r t i a l  a f f e c t  t o  50 p r o p e r t i e s  ( con ta ined  w i t h i n  the 
e x i s t i n g  road reserve )  has t o  be compared w i t h  t h e  d e m o l i t i o n  of 
between 7 and 15 houses (depending on access) ,  and maJor strip 
a c q u i s i t i o n s  t o  a f u r t h e r  12 p r o p e r t i e s .  On balance i t  is 
cons ide red  t h a t  t h e  a l t e r n a t i v e  does n o t  o f f e r  significant 
advantages over t he  o r i g i n a l  concept. 

Cost Comparison 

A comparison o f  cos t  between t h e  e x i s t i n g  road r e s e r v a t i o n  and 
t h e  a l t e r n a t i v e  i s  shown i n  Table 6 . 2  below. 

TABLE 6 . 2  : COST OF ALTERNATIVE 
RELATIVE TO ORIGINAL CONCEPT 

Item Cost ($'000) 

A d d i t i o n a l  Acquisitions + 1,560 
P r o p e r t y  Adjustments — 450 
E x i s t i n g  Acquisitions + 300 
Utilities — 200 
Construction — 150 

T o t a l  Cost + 1,060 

Table  6 . 2  above i n d i c a t e s  t h a t  t h e  a l t e r n a t i v e  would c o s t  over 
$1 .0  m i l l i o n  more than the  o r i g i n a l  concept .  Th i s  i s  largely 
because o f  t he  a d d i t i o n a l  house d e m o l i t i o n s  and major  strip 
acquisitions. 

Impact on Trees 

Tab le  6 . 3  below summarises t h e  e f f e c t  on e x i s t i n g  t r e e s  by the 
v a r i o u s  road widening options. 

TABLE 6 .3  : IMPACT ON EXISTING TREES 

Op t i on  Trees Lost 

Widening both sides 

Widening on eas t  s i d e  only 
Widening on west s i d e  only 

48 ( e a s t  side) 
46 (west  side) 
94 Total 

81 Total 
78 Total 
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The t a b l e  i n d i c a t e s  t h a t  the o p t i o n  t o  widen on bo th  s ides  would 
save a t  bes t  16 t r e e s  ( i . e .  94 -78 ) .  Widening on bo th  sides 
would s t i l l  p reserve a t  l e a s t  30 l a r g e  t r e e s  on t h e  west s i d e  and 
35 l a r g e  t r e e s  on t h e  eas t  side. 

6 . 4  Conclusions 

The a l t e r n a t i v e  does no t  o f f e r  any advantages ove r  t h e  original 
concept  as i t  p rov ides  o n l y  a smal l  r e d u c t i o n  i n  t r e e s  loss, 
r e q u i r e s  a s i g n i f i c a n t  number o f  a d d i t i o n a l  house demolitions, 
w i d e r  s t r i p  a c q u i s i t i o n s ,  and i s  ove r  $1 .0  m i l l i o n  more 
expensive. 
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7 . 0  HULL ROAD TO BOUNDARY ROAD 

7 .1  Ex is t ing  Land Use Status 

The land use along t h i s  s e c t i o n  o f  Pennant H i l l s  Road varies 
markedly  on e i t h e r  s i d e .  The west s i d e  i s  predominately 
r e s i d e n t i a l  w i t h  t h e  except ion  o f  t h e  Water Board Reservo i r  tower 
l oca ted  j u s t  south o f  Lo f tus  S t r e e t .  Ad jacent  t o  t h a t  t h e r e  i s  a 
smal l  nu r s i ng  home (Fa i rho lme) .  On t h e  eas te rn  s i d e  is 
Observa to ry  Park, Ludovic Blackwood Memorial Sanctuary ,  Mount St 
Bened ic t  High School and t h e  S i s t e r s  o f  t h e  Good Samaritan 
Convent. 

7 . 2  Options f o r  Widening 

I t  i s  noted t h a t  t h i s  assessment assumes t h a t  s i x  lanes would be 
c o n s t r u c t e d  between Beec ro f t  Road and Card ina l  Avenue. The REF 
i n d i c a t e d  t h e  p o s s i b i l i t y  o f  o n l y  f o u r  lanes due t o  t h e  reduced 
t r a f f i c  f l o w  along t h i s  s e c t i o n .  Th is  a l t e r n a t i v e  remains 
f e a s i b l e  o n l y  i f  a d e c i s i o n  i s  taken t o  adopt t h e  F2 (Stage 1). 

Gazetted Road Reserve 

The e x i s t i n g  road reserve  would p e r m i t  w iden ing  o n l y  on the 
e a s t e r n  s i d e  o f  Pennant H i l l s  Road. A d d i t i o n a l  s t r i p  acquisition 
beyond t h e  r e s e r v a t i o n  however, would be r e q u i r e d  f o r  the 
proposed indented bus bays no r t h  o f  Card ina l  Avenue, south of 
H u l l  Road and south o f  Beec ro f t  Road (sou th  arm). 

The s t r i p  a c q u i s i t i o n s  are  s u b s t a n t i a l  th rough t h i s  s e c t i o n  with 
up t o  10-14 metres being taken a long some s e c t i o n s  th rough the 
School and Convent grounds. 

There i s  no road reserve  over t h e  f r o n t a g e  o f  Observa to ry  Park. 

A l t e r n a t i v e  

The a l t e r n a t i v e  i s  f o r  widening on t h e  west s i d e  o n l y .  Th is  is 
proposed t o  reduce t h e  p o t e n t i a l  impacts on t r e e s  i n  Observatory 
Park and Ludovic Blackwood Memorial Sanctuary ,  and t o  l i m i t  the 
d i s r u p t i o n  t o  a c t i v i t i e s  i n  Mount St  Bened ic t  High School and the 
S i s t e r s  o f  t h e  Good Samaritan Convent. 

7 . 3  Assessment o f  Options 

Impacts on P rope r t i e s  

The impact o f  t h e  op t i ons  on p r o p e r t i e s  i s  summarised i n  Table 
7 .1  below. 
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TABLE 7.1 : IMPACT ON PROPERTIES 

Impact 
Existing 

Reservation Alternative 

Demolitions 
S t r i p  Acquisitions 
E x t r a  S t r i p  Acquisitions/ 

Whole Purchases 

0 (0) 
3 (0) 
1 (0) 

6 (0) 
- 

23 (0) 

T o t a l  P r o p e r t i e s  Affected 4 ( 0 )  29 (0) 

Note:  ( ) F igures i n  brackets  r e p r e s e n t  p r o p e r t i e s  already 
acqui red by t he  RTA. 

Tab le  7 .1  i n d i c a t e s  t h a t  under t h e  e x i s t i n g  road reservation, 
ma jo r  s t r i p  a c q u i s i t i o n s  are r e q u i r e d  th rough t h r e e  properties 
i n c l u d i n g  t h e  School and the Convent. None o f  these properties 
have as y e t ,  been acqu i red .  I n  a d d i t i o n ,  a major  strip 
a c q u i s i t i o n  from Observatory Park would be necessary. 

The a l t e r n a t i v e  would r e q u i r e  t h e  d e m o l i t i o n  o f  a t  l e a s t  six 
p r o p e r t i e s  and perhaps as many as 13, depending upon access 
arrangements f o l l o w i n g  widen ing.  I n  t o t a l ,  n e g o t i a t i o n s  w i t h  29 
p r o p e r t y  owners would be r e q u i r e d ,  none o f  which a re  presently 
a f f e c t e d  by t he  e x i s t i n g  road reservation. 

I n  c o n s i d e r a t i o n  o f  t h e  high number o f  house d e m o l i t i o n s ,  the 
a l t e r n a t i v e  produces s i g n i f i c a n t  d isadvantages i n  terms of 
p r o p e r t y  impacts. 

Cost Comparison 

A c o s t  comparison o f  t he  a l t e r n a t i v e s  a r e  summarised i n  Table 7.2 
below. 

TABLE 7.2 : COST OF ALTERNATIVE 
RELATIVE TO ORIGINAL CONCEPT 

I tem Cost ($'000) 

A d d i t i o n a l  A c q u i s i t i o n s  + 1,995 
P r o p e r t y  Adjustments + 160 
E x i s t i n g  A c q u i s i t i o n s  0 
U t i l i t i e s  0 
C o n s t r u c t i o n  0 

T o t a l  Cost + 2,155 
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Tab le  7 . 2  above i n d i c a t e s  t h a t  t h e  a l t e r n a t i v e  i s  ove r  $2.2 
m i l l i o n  more expensive than t h e  o p t i o n  t o  widen on t h e  western 
s i d e  o n l y .  Th is  i s  l a r g e l y  because o f  t h e  h igh  number o f  whole 
purchases and house demo l i t i ons  required. 

Impact on Trees 

Tab le  7 . 3  below summarises t h e  e f f e c t  on e x i s t i n g  t r e e s  by the 
v a r i o u s  road widening options. 

TABLE 7.3 : IMPACT ON EXISTING TREES 

Op t ion  Trees Lost 

Widening on eas t  s i d e  only 
Widening on west s i d e  only 

115 
165 

The 122 t r e e s  l o s t  by widening on t h e  eas te rn  s i d e  comprise 40 
f rom Observatory  Park, seven f rom Ludovic  Blackwood Memorial 
Sanc tuary ,  30 f rom Mount St Bened ic t  High School and 38 f rom the 
S i s t e r s  o f  t h e  Good Samaritan Convent. 

A l l  t h e  t r e e s  f rom Observatory Park and t h e  Sanctuary  and six 
t r e e s  f rom t h e  School a re  la rge  mature spec ies ,  remnants o f  the 
un ique r i d g e  top  Cumberland Fores t  community. The Parks & Garden 
S e c t i o n  o f  Hornsby Sh i re  Counci l  surveyed t h e  c o n d i t i o n  o f  the 
t r e e s  a f f e c t e d  through Observatory Park and found t h a t  eight 
(19%) were i n  e x c e l l e n t  c o n d i t i o n ,  22 (55%) i n  good t o  fair 
c o n d i t i o n ,  9 (23%) i n  poor c o n d i t i o n  and one was dead. This 
i n d i c a t e s  t h a t  t h e  mature t r e e s  i n  t h e  area a r e  i n  a generally 
f a i r  t o  good i n  t h e i r  urban, road s i d e  location. 

Wi th r e s p e c t  t o  p u b l i c  use o f  Obse rva r to ry  Park,  i t  i s  not 
g e n e r a l l y  w e l l  u t i l i s e d  as a r e c r e a t i o n  space. The p r o x i m i t y  of 
busy roads on a l l  s ides ,  i t s  r e l a t i v e l y  smal l  s i z e  and the 
d i f f i c u l t y  o f  access and pa rk ing ,  does no t  c r e a t e  a particularly 
s u i t a b l e  environment t o  en joy  t h e  normal advantages o f  a quieter 
urban pa rk land  s e t t i n g .  Widening th rough t h i s  Park whilst 
removing about 10% o f  t h e  park a rea ,  i s  t h e r e f o r e  no t  l i k e l y  to 
s i g n i f i c a n t l y  a f f e c t  i t s  usage. 

The ba lance o f  t r e e s  (62) on t h e  eas te rn  s i d e  comprise o f  38 
camphor l a u r e l s  and 24 cyprusses.  These a r e  e x o t i c  trees, 
however, have l o c a l  importance i n  terms o f  p r o v i d i n g  a visual 
road s i d e  screen f o r  t he  School and Convent. 

Widening on t h e  western s ide  would impact on a t o t a l  o f  165 
t r e e s .  These t r e e s  have g e n e r a l l y  a l l  been p l a n t e d ,  however 
compr ise some n a t i v e s  i n c l u d i n g  b l u e  gums, b l a c k b u t t s  and red 
gums and a l a r g e r  p r o p o r t i o n  o f  e x o t i c s ,  i n c l u d i n g ;  camphor 
l a u r e l s ,  jacarandas,  cyprus,  oaks and p i n e s .  W h i l s t  perhaps not 
as s i g n i f i c a n t  i n  terms o f  l o c a l  e c o l o g i c a l  impor tance,  these 
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t r e e s  s t i l l  r ep resen t  a major v i s u a l  element a long t h e  road side 
and i n  t h i s  regard ,  t h e i r  loss would be as n o t i c e a b l e ,  i f  not 
more, than i f  t r e e s  were removed f rom t h e  eas te rn  s i d e  only. 

7 . 4  Conclusions 

The a l t e r n a t i v e  o f  widening Pennant H i l l s  Road on t h e  western 
s i d e  would r e q u i r e  a t  l e a s t  6 house d e m o l i t i o n s  ( p o s s i b l y  13) and 
a f u r t h e r  23 s t r i p  a c q u i s i t i o n s .  Th is  compares t o  strip 
a c q u i s i t i o n s  through Observatory Park, t h e  School and the 
Convent. Widening on t h e  western s i d e  would a l s o  r e q u i r e  the 
removal o f  165 l a rge  t r e e s  compared t o  122 on t h e  eas te rn  side. 

Whi le  t h e  t r e e s  on t h e  western s i d e  a r e  o f  l ess  ecological 
s i g n i f i c a n c e ,  t hey  represent  an e q u a l l y  important 
l andscape /v i sua l  element along t h e  road s i d e .  Removal o f  trees 
th rough  Observatory  Park would no t  a f f e c t  t h e  e x i s t i n g  visual 
env i ronment  a long t h i s  s e c t i o n  o f  Pennant H i l l s  Road t o  t h e  same 
degree,  nor  s i g n i f i c a n t l y  a f f e c t  t h e  p u b l i c  ameni ty  and 
r e c r e a c t i o n a l  use o f  t he  Park. 
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8 . 0  CASTLE HILL ROAD — PENNANT HILLS ROAD TO NEW LINE ROAD 

No a l t e r n a t i v e  was considered f o r  t h i s  s e c t i o n  o f  t h e  p r o j e c t  as 
t h e  des ign  was based on o p t i o n a l  geometry f o r  t h e  t u n n e l ,  as well 
as c o n s i d e r a t i o n  o f  e x i s t i n g  p r o p e r t y  boundar ies and p r o x i m i t y  to 
Thompsons Corner Shopping Centre. 

I t  i s  noted however, t h a t  widening w h o l l y  on t h e  n o r t h e r n  side 
would a f f e c t  a t  l e a s t  seven shops, and r e q u i r e  s t r i p  acquisitions 
f r om about  10 p r o p e r t i e s .  Widening w h o l l y  on t h e  southern  side 
would have a s i g n i f i c a n t  a f f e c t  t o  Mt W i l b e r f o r c e  Lookout Park, 
and would have s i g n i f i c a n t l y  g r e a t e r  impacts on Bethlehem Uniting 
Church, p robab ly  making i t s  o p e r a t i o n  unviable. 

I n  t h i s  regard ,  no a l t e r n a t i v e s  a re  cons idered t o  p r o v i d e  any 
s u b s t a n t i a l  b e n e f i t s  t o  t h a t  proposal. 
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9 . 0  SUMMARY ASSESSMENT 

A summary assessment o f  widening o p t i o n s  a long Pennant H i l l s  Road 
i s  p resented i n  Table 9.1. 

TABLE 9.1 : SUMMARY OF WIDENING ALTERNATIVES 

Section 

Cost o f  Alt 
Relative 

t o  REF Demolition 
Property 

Adjustments Tree Loss 
($Mill) REF Alt REF Alt REF Alt 

A + 0.335 5 (5) 11 (10) 22 (15) 16 (10) 165 55 
B + 0.102 3 (0) 4 (0) 26 (11) 14 (4) 70 51 
C N/A 1 (1) N/A 14 (4) N/A 31 N/A 
D + 0.554 1 (1) 7 (3) 27 (12) 13 (5) 33 34 
E + 1.060 0 (0) 7 (3) 50 (16) 20 (8) 94 78 
F + 2.155 0 (0) 6 (0) 4 (0) 23 (0) 115 165 

A = Mahers Road t o  Copeland Road 
B = Copeland Road t o  Oratava Avenue 
C = Oratava Avenue t o  Thompsons Corner 
D = Thompsons Corner t o  Ca rd ina l  Avenue 
E = Card ina l  Avenue t o  H u l l  Road 
F = H u l l  Road t o  Boundary Road 

( ) = 
N/A = 

P r o p e r t i e s  a l ready  acqu i red  by t h e  RTA. 
No a l t e r n a t i v e  considered (see Sec t ion  4.0). 
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