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1
Detail Design Report
Preamble
At the request of Mr Denis Sullivan, Traffic Projects, Client Services, Blacktown and in accordance with
the design brief, Project Design Services developed design (registration number 0162.366.RC.2505)
based on previous design done by Mr S.Lees (registration number 0162.366.RC.2504). The previous
design provided only one additional lane westbound from Ingleside Rd to Manor Rd. This design was not
consistent with the strategic design being developed east of Ingleside road.
At a meeting held on 30th November 2004, the client requested an increase to the scope of work to
include an additional lane eastbound and that it tapered back to the existing formation just past Ingleside
Road as per the previous design. This option looks at the Provision of dual lane carriageways (2 x 3.5m
lanes) between Manor Road and Ingleside Road with a central painted median 0.6m wide. This option is
suitable for a horizontal and vertical design speed of 80km/hr.

1

An addendum to the current Review of Environmental Factors (REF) for this project will be required prior
to construction. The existing REF was prepared in 1999, as a result the valid time period for the REF
has expired. In addition there has also been a change in scope of works from the original proposal
undertaken by Mr S. Lees and the current proposal. For further information regarding the REF see
Section 22 of this report.
While the pavement details of the current proposal have been verified by the Pavements Branch, RTA
Parramatta, the foundation of the pavement design have been based on the original geotechnical
information supplied for the original proposal undertaken by Mr S. Lees. Prior to construction, additional
geotechnical investigation should be undertaken to verify the data used for pavement design in the
current proposal and to ensue that the pavement details used meet future needs.

1 Purpose
The purpose of this report is to gain acceptance to the detail design drawings attached registered
number 0162.366.RC.2505.

2 Project description
The project involves the widening of Mona Vale Road between Manor Road and Ingleside Road from a
single lane in each direction, to two lanes in each direction separated by a central median. A shared
2.0m cycleway/shoulder is to be provided in both directions.
The existing horizontal and vertical road geometry will be retained and is suitable for speeds in excess
the current signposted speed of 70km/h. The project brief required that a minimum design speed of
70Km/h be achieved and where possible and without causing significant environment impact or
extensive property acquisitions a design target speed of 80km/h is to be provided. This design approach
is consistent with the development of the strategic concept design (registration number
0162.366.SD.0001) for the adjoining section of Mona Vale Road. An 80 km/h design speed zone has
been achieved for this proposal.
It was decided to carry out the widening work only on the northern side of the road to improve
constructability and minimise impact and footprint. Widening on the southern side of the road was
rejected due to the cost and complexity of retaining walls required to contain fill sections.
All road works were to be done on the northern side only to improve constructability and minimise the
environmental impact and construction footprint.
All road widening and associated works are wholly contained within the road reserve corridor negating
the need for any property acquisition.
1
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3 Background
The existing road alignment for this section of Mona Vale Road is generally straight and runs along the
top of a ridge line. The current alignment has a reasonable horizontal and vertical geometry and is
suitable for the designated posted speed of 70km/hr (both horizontally and vertically). This section of
Mona Vale Road is also currently classified as a restricted access road. The closure of Ingleside Road to
all vehicles was conducted by council approximately 5 years ago and was necessary to improve road
safety at this section of Mona Vale Road. It should be noted that under the current proposal Ingleside
Road will remain closed.
In a safety audit report prepared by Gennaoui Consulting PTY Ltd titled "Mona Vale Road Traffic Study —
McCarrs Creek Road to Pittwater Road" on behalf of the RTA, indicated that residential and commercial
development within the subject project area between 2001 — 2006 could generate in excess of an
additional 5 100 vehicle trips along Mona Vale Road during the morning and afternoon peak periods,
and up to 10 000 vehicle trips by 2021. It should be noted that this report has not been adopted or
accepted by the RTA.
In addition to addressing safety and capacity needs, the proposal will also complement recent road
works along Mona Vale Road. This proposal ties in to the recently constructed section of Mona Vale
Road, shown on drawing registration 0162.366.RC.2503, which terminates approximately 200m east of
the Manor Road intersection.
Traffic accident data for this section of Mona Vale Road has not been provided. It is understood that
along this section of Mona Vale Road since the closure of Ingleside Road, there has been no major
traffic incidents reported.

4 AADT
Traffic volume data listed in Volume 1 of the Traffic Volume Data 2002 Sydney Region, indicates that an
AADT volume of 18 556 vehicles was recorded at station 59032 which is located approximately 50m
west of Emma Street.
Traffic accident records for the project area have not been supplied.

5 Project objectives
The objective of this proposal is to increase the road capacity of this section of Mona Vale Road to meet
current and future demands while incorporating various safety improvements. This includes but is not
limited to: • The provision of passing lanes in both directions.
• The provision of a central painted median for greater carriageway separation (as per design
0162_366_rc_2504 by S.Lees (2002/3).
• Review and upgrading of existing drainage infrastructure where required.
• Upgrade shoulder and cycleway facilities for all road users.
• Minimising environmental impact by reducing widening footprint.
• Maintain batter stability.
• Maintaining proposed widening within the existing road corridor avoiding acquisition.
• Minimise disruption to traffic during construction.

6 Deviations from Standards
Section 7.6.2 and Fig 7-13 of Austroads publication "Guide to Traffic Engineering Part 14 Bicycles"
indicates that the edge of shoulder should be flush with the existing surface with "No longitudinal step at
the edge of the shoulder". The drawings indicate the preferred slope of 8:1 from the edge of shoulder to
the natural surface is to be achieved where practical. Analysis of the design interfaces indicate that if a
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blanket 8:1 slope for the pavement build-up were to be adopted then at isolated locations extensive
batter work will need to be undertaken, resulting in a greater impact on the environment.
The proposal contains a 600mm painted median as per the clients brief. While this meets the
requirements for a painted median as described in the Road Design Guide, figure 4.8.3 - Treatment of
Painted Medians of Various Widths it is not suitable to be converted to a raised median. Should a raised
median be required then a minimum median width of 900mm (Road Design Guide Table 4.8.2 — Minium
Median Widths at Intersections) is necessary. This can be achieved by either reducing the traffic lane
widths or additional road widening. It should be noted that the provision of a raised median will require
drainage pits in superelevated areas.

7 Typical cross sections
The proposed cross section of Mona Vale Road typically consists of a 4 lane carriageway separated by a
central painted median. The central median consists of 2 x E5 lines (600mm apart).
Travel lanes are 3.5m wide (excluding the width of kerb and gutter where provided). There are no
existing Bus bays or stops along this section, and as such none were provided due to the lack of need.
A 2m shoulder / cycle lane is provided along the route.
The verge area accommodates either;
A 1.0m wide Type 'SO' dish drain and 0.3m concrete berm (in cut areas)
A 1.0m wide verge to support safety barriers where required (in fill areas)
All cut slopes are 0.25:1 and are subject to final detailed geotechnical investigations of surrounding
existing material and subject to change at the construction stage.
All fill slopes are 2:1 and designed to sit within the existing road corridor. It is anticipated that these
slopes will be planted with native species and that after several years the disturbed areas will be
indistinguishable from the surrounding bushland.

8 Safety barrier selection considerations
Non rigid safety barrier system such as W-Beam and Wire Rorie Safety Fence (WRSF), have been
adopted as the preferred safety treatment for verge areas. No central barriers have been provided for this
project. Non rigid systems have been adopted, as opposed to rigid systems due to the cushioning effect
on impact of a non rigid system when compared to a rigid system such as a Type F Barrier.
Safety barriers are to be provided at all fill areas where the fill slope is greater that 4:1. At locations
adjacent to the grass swale areas, WRSF are to be provided to avoid the placement terminal posts
normally associated with W-Beam end treatments in the transitional area between the swales and other
drainage treatments. Where a WRSF is to be provided, post spacings are to be adjusted (subject to
manufactures specifications) to provide a deflection width no greater than 1.0m. At all other locations WBeam is to be used with a MELT terminal (or approved equivalent).

9 Location considerations
The detail design as shown on the attached drawings, has been chosen as the most suitable because it
follows the existing road alignment. This proposal has the least affect on the environment and requires no
property acquisition, thus reducing construction costs. Widening has been restricted to the northern side
of the road to improve constructability and prevent the need for retaining walls which were problematic in
construction of the adjoining sections of Mona Vale Road.
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10 Survey

IThe

survey was prepared by Survey Services, Survey Development, Technology & Technical Services.
The survey grid datum adopted is Map Grid of Australia (M.G.A) with Australian Height Datum (A.H.D)
adopted as the height datum. The survey was originally prepared in I.S.G (Integrated Survey Grid) and
later converted to M.G.A. Additional pieces of survey have been added to the model as required by the
detail design process.

i

1
1

11

Design considerations

11.1
H o r i z o n t a l alignment
The horizontal alignment generally conforms to that of the existing road corridor, consisting of 5
horizontal curves with the following radii 384.991m(RH), 364m(RH), 1590m(LH), 750m(LH), and
750m(RH). All curves are suitable for a design speed of 80km/h.
A 4% maximum superelevation has been applied to curves where required. This is in accordance with
paragraph 2.2.12 "Maximum Values of Superelevation" from the Road Design Guide. Standard crossfall
of -3% has been applied in areas outside the superelevated zones.
11.2 V e r t i c a l alignment
The vertical alignment conforms to that of the existing road grading, with a maximum grade of
approximately 6.5%. The terrain is considered to be Rolling. This is in accordance with table 2.3.1
Desirable Maximum Grades for Sealed Surfaces of the Road Design Guide.
The design vertical curves and associated grades are suitable for a vertical design speed of 80km/h.
11.3 D e s i g n speed
The project brief required a minimum design speed of 70km/h with a target speed of 80km/h, while
limiting the environmental impact and acquisition requirements. The target design speed of 80km/h has
been achieved with minimal environmental impact and no property acquisition and is considered to be in
accordance with the clients brief.
1 1 . 4 Intersections
The western connection to Manor Road ties in to previously constructed work (refer to drawings
0162.366. RC.2503).
The closure of Ingleside Road to all vehicles was conducted by council approximately 5 years ago and
was necessary to improve road safety at this section of Mona Vale Road. It should be noted that under
the current proposal Ingleside Road will remain closed.

•

111

1

1 1 . 5 Accesses
There is currently no driveway access on Mona Vale Road between Manor Road and Ingleside Road
and it is anticipated that future land development would not be granted direct access to Mona Vale Road
due to safety concerns and the impacts on traffic flows.
1 1 . 6 A u x i l i a r y lanes
There is no provision or need for Auxiliary lanes in this proposal.
1 1 . 7 P r o v i s i o n f o r traffic
Provision for Traffic and Staging of construction works are yet to be investigated, however it is envisaged
that the eastbound carriageways would be constructed first (under traffic) and then traffic would be
switched onto this carriageway. The remaining pavement rehabilitation would be conducted under traffic
with the final switch occurring out of peak periods. As this section of Mona Vale Road is currently only 2
single lanes (1 each way) the disruption to traffic should be relatively minor.
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11.8

Bus Bays

11.9

Cyclists

There were no identified bus stops along the project route, and none that are proposed. This is largely due
to the fact that there is no pedestrian movements or facilities along this section of Mona Vale Rd.
Dedicated bicycle facilities have not been provided, however a 2.0m shoulder provided on both east and
west bound carriageways, is to be used as a combined shared cycleway/shoulder with the appropriate
bicycle pavement markings. This is in accordance with AUSTROADS requirement for speeds of up to
80km/h (fig 4-4 Part 14).

11.10 Pedestrians

There are no formal existing pedestrian facilities along the project route, and as such this condition will
remain unchanged.

11.11 Landscaping

Landscaping will be undertaken in accordance with the recommendation contained within the Review of
Environmental Factors. Further direction regarding the development of any landscaping drawings will
need to be provided by the client.

11.12 Roadside furniture
The proposal will require the provision of several new safety barrier systems, primarily Wire Rope Safety
Fences. It may also be necessary to replace or upgrading of existing barriers to suit current design
standards. For further details regarding the safety barriers see Section 8 of this report.
Existing warning and regulatory signposting is to be relocated/replaced at a suitable locations and
upgraded where necessary.

12

Drainage

The existing drainage network has been computer modelled and upgrades are presented on the detail
design construction plans. These upgrades will allow the existing network to cope with increased
impervious surface runoff areas, which will be created by the detail design proposal.
The detail design drainage strategy adopted is as follows;Type 'SO' dish drains were placed at the base of all cuttings and all areas where pavement cross fall is
less that 0%. 'SO' drainage pits have been designed at 40m spacings or where required.
Type `SA' kerb drainage pits are to be provided at 40m intervals (where provided).
Concrete headwalls were required to be adjusted and/or reinstated.
Gross Pollutant Traps (GPT's) and sedimentation basins have not been selected at the site primarily due
to the lack of pedestrian movements and reduced gross pollutants expected as a result. Also due to the
existing tight road corridor there is insufficient area available for GPT's or sedimentation basins without
undertaking property acquisition and as a result it was decided that it would be too costly and the benefits
returned would be too minor to justify the additional associated costs. It should also be noted the current
REF did not require the provision of a GPT or sedimentation basin. The provision of a GPT or
sedimentation basin will need to be revised once an addendum REF is completed. For further information
regarding the REF see Section 22 of this report.
While GPT's or sedimentation basins have not been provided two of the five drainage systems incorporate
grassed swales somewhere along the drainage system length. It is anticipated the swales will help lower
water velocity and improve the water quality by reducing the nitrate loading in the discharge runoff. The
remaining three drainage systems discharge overland into formed creek beds.

13

Erosion & sedimentation control

Erosion and sedimentation control is to be undertaken in accordance with the Authority's relative QA
guidelines including RTA Specification G38. Measures undertaken to minimise erosion and sedimentation
should include the use of, but not limited to;
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•
•
•
•
•

Silt fences around disturbed soil, stockpile sites and water discharge areas.
Drop inlet structures in drainage pits.
Stabilisation of cut / fill slopes and stockpile areas.
Stabilisation of slope around water outlet areas.
Development of a maintenance and inspection program of all control devices.

In addition, any measures required as a result of the addendum REF must also be implemented.
1 4

M a j o r structures

There are no major structures required within the project limits. Some the existing transverse drainage
culverts will require upgrading, but it is anticipated that this will be constructed during the staging of works
under traffic using appropriate shoring equipment.

1 5

P u b l i c utilities

The Survey Utility Location Unit, Survey Services Section, Technical Services Operations was engaged to
identify the location of all utilities within the project area. Investigation indicates that there is no Telstra,
Sydney Water, Optus, AGL (gas) assets within the project area. Energy Australia has some overhead
assets located within the construction zone, which will require relocation outside clear zones.
In the area of works, 3 Energy Australia electric power poles will need to be relocated prior to construction.
Prior to construction it is recommended that a review of the existing utility information be undertaken and
where necessary a 3D utility survey be provided. Discussions should also be held with the relevant utility
authorities to determine the full impact of the proposal on their asset.

Geotechnical

1 6

Geotechnical Investigation: Report Number 001434/1 named "MR162 Mona Vale Road between Manor
Rd and Ingleside Road" was done on March 1999 and is attached as Appendix 6.
This report looks at the design for the overlay and new pavement. Due to the age of the report (March
1999), recent improvements in pavement materials and increased traffic loads, it is recommended that
prior to construction an additional geotechnical investigation be undertaken to verify the suitability of the
current pavement design to ensure the pavement meets future needs. This will need to be approved by
the client.
1 7

Acquisitions

There is no requirement for property acquisition as the project is contained within the road corridor.
1

1 8

OHS

All relevant RTA Occupation Health and Safety guidelines are to be adopted during the construction of this
project. Issues that should be considered to reduce OHS risks during construction are;
•

Reduction of the speed limit to 40 KpH during construction periods
Undertaking works (where possible) outside peak traffic periods.

•

The use of variable message signposting.

•
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Estimated costs

This report includes a project cost estimate, and a schedule list of quantities attached as Appendix 5. All
quantities and volumes are subject to change and are dependant on the outcomes of the addendum
REF (see Section 22 of this report for further details), updated geotechnical data and any other
adjustments that may be required.

20

Funding arrangements

Funding for this proposal has not been determined and no construction timetable has been set at this
stage.

21

Appendices

Appendix 1
Appendix 2
Appendix 3
Appendix 4
Appendix 5
Appendix 6
Appendix 7

22

Safety Audit Report.
Risk Review Report.
Customer Survey Report.
Stopping Sight Distance Grade Correction Calculations.
Schedule of Quantities and cost estimate.
Geotechnical Investigation Report Number 001434/1 named "MR162 Mona Vale Road
between Manor Rd and Ingleside Road" was done on March 1999.
Review of Environmental Factors (REF)

Review of Environmental Factors

A Review of Environmental Factors (REF) was completed in December 1999, however due to the change
in scope of works and delay between the publication of the REF and the construction time an addendum
to the Ref will be required prior to construction. A copy of the (outdated) REF is attached as Appendix 7.
Once the addendum REF is completed a review of the current detail design will be required to ensure
environmental compliance. It should be noted that the current (outdated) REF indicates that there are no
significant design or construction issues that would prevent the proposal from proceeding.

22.1

Community Consultation

Community consultation will only be undertaken at the request of the client, Mr Denis Sullivan, Traffic
Projects, Client Services, RTA Blacktown.
At this stage Project Design Sections have been instructed not to proceed with public consultation.

22.2

Value management and Risk Management Study

A value management and risk study for this proposal has not been undertaken.

22.3

Outcomes from REF

While an REF for this project has been completed, due to a change in the scope of works and lapse of
time an addendum to the current REF will be required prior to construction. To date this has not been
completed and as such a review of the design, incorporating any requirements mentioned in the
addendum REF will be needed.

22.4

Noise issues and noise reduction measures

Noise reduction measures have not been considered at this stage of the proposal. The REF prepared in
1999 did not require noise attenuation due to the sites isolated location.
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22.5

Water quality

22.6

Wildlife crossings

22.7

Remnant vegetation

Water quality was considered during the design process however due to the sites location and a lack of
pedestrian activity the need for Gross Pollutant traps was considered low. There was also no requirement
in the REF for the provision of GPT's and as a result none were provided.
The project does however utilise grass swales to reduce sediment from entering waterways.

Wildlife Crossing measures have not been provided as the REF prepared in 1999 did not require such
facilities at this location.

Remnant vegetation measures have not been provided as the REF prepared in 1999 did not require such
facilities at this location.

22.8

Heritage issues (indigenous and non-indigenous)

Several heritage sites (indigenous) have been identified and although clear of the immediate construction
zone will require identification and protection prior to the commencement of any works. Each item site
location has been identified on the attached drawings. It is recommended that prior to construction a
review of heritage issues be undertaken to determine if any additional heritage items are issues have
arisen.
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Submission - Contracts under $20M
Officer submitting this report to sign

1 certify the accuracy o f the design shown on drawings 0162.366.RC.2505 and that it meets the requirements
set out in the design brief. Deviations from design standards or guides have been brought t o the clients notice
and identified in item 6 o f this report.
8837 0542 (80542)

Jason Hobart
_
Print

Contact number

name

2-41
Date

Senior Project Designer

0437 007 405

Title

Alternative contact number

Recommendation
Unit Manager t o sign

These drawings have been prepared in accordance with the PDS Quality System and have been checked,
taken t o the site and verified that they are appropriate for site conditions and constraints. Drawings
0162.366.RC.2505 are recommended for acceptance.
8837 0530 (80530)

Tim Hufton
Print name

Signature ,cc
CIO

-r

x_./

Contact number

Urban Project Design Manager
Title

Date

Alternative contact number

Comments

1

Technical Services Manager t o sign
I certify drawings 0162.366.RC.2505 have been prepared in accordance with the brief as detailed in the detail design
report. Known departures from design standards or guides have highlighted in section 6 o f this report.
David Reid

8837 0050 (80050)

Print name

Signature

'
Date

Contact number

Manager Project Design Services

0411 269 619

Title

Alternative contact number

Comments
It is recommended that should the proposal proceed to construction that a 900mm wide raised median be
provided by either adjusting the lane widths or formation widths
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RTA Project Manager to sign
These drawings have been prepared in accordance with the design brief and project scope, have been taken to
the site and are appropriate for the site conditions. Drawings 0162.366.RC.2505 are recommended for
acceptance.

Print name

Signature

Title

Date

Contact number

Alternative contact number

Project Services Manager to sign
I recommend acceptance o f drawings 0162.366.RC.2505

Print name

Signature

Title

Date

Contact number

Alternative contact number

Comments

Acceptance
Client representative to sign
Drawings 0 I 62.366.RC.2505 meet the client's intended project scope and intended outcomes and benefits and
are accepted for construction.

1

Print name

Signature

Title

Date
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Document Return
Client
On completion of signing the above Acceptance Report and attached set o f drawings, please return
copies of signed submission and front cover drawings with signature boxes only to: Tim Hufton (unit
manager) at the following address:
Project Design Services
(Sydney Contact only)
Octagon building level 5/B
99 Phillip Street
Parramatta NSW 2150
This action complies with the legislative framework for business record management programs and
will authorise the distribution o f the drawings

Microfilming
These drawings have been taken t o the plan room and arrangements made for microfilming.
Unit Manager

Date

Date returned
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Road Safety Audit Report
PITTWATER COUNCIL AREA
M.R. 162 MONA VALE ROAD
MANOR ROAD TO INGLESIDE ROAD
ROAD RECONSTRUCTION

Registration Number 0162.366.RC.2505
YEAR 2003 RTA SAFETY AUDIT SUMMARY
Audit No. 05/43
C O M M E R C I A L I N CONFIDENCE
Responses to the issues raised in this safety audit are show in bold italics and
underlined. Responses to the safety audit have been prepared by Jason Hobart,
Project Design Services.
Audited Organisation

Urban Civil Design, Project Design — Sydney
Technical Services, RTA Operations

Address

99 Phillip Street, PARRAMATTA

Telephone

8837 0542

Project Manager

Jason Hobart, Senior Project Designer

Auditor

Mick Moseley, Design Audit Officer, Octagon Building
Parramatta, Phone 8837 0524

Audit Type

Audit Stage - STAGE 3 — Detail Design

Entrance Interview

Nil.

Audit Dates

15 June 2005

Exit Interview
Previous Audit No

Nil

Previous Type
Summary of Audit.

See Audit Findings.

KADesign\pds3\0162_366_RC_2505\DOCUMENTSUDESIGN REPOWDSAFETY_AUDIT AUDR0543 (reply).doc
1 of4

1. INTRODUCTION
1.1. Project Description
The design was prepared by Urban Civil Design, Project Design - Sydney,
Technical Services and shown on Plans Reg No. 0162.366.RC.2505.
1.2. Auditor and Audit Process Details
This Road Safety Audit was carried out following an instruction issued by
Jason Hobart of the Project Design, Sydney.
The Road Safety Audit was undertaken by Mick Moseley and carried out in
accordance with procedures set out in the RTA's Road Safety Audit Manual.
1.3. Background
A half size set of Detail Design Drawings was submitted. No design report
accompanied the Drawings.
1.4. Information supplied
A copy of Detail Design Drawings Reg. No. 0162.366.RC.2505 (58 sheets),
Dated 13.05.05.
1.5.

Information not supplied

N/A.

2. PREVIOUS AUDITS
Nil.

K: \Design \pds3 \0162_366_RC_2505\DOCUMENTS\DESIGN REPORT\SAFETY_AUDIT AUDR0543 (reply).doc
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3. AUDIT FINDINGS
No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

MAJOR ELEMENTS
General Topics
Design Issues (general)
Alignment Details
Intersections
Special Road Users
Lighting, Signs and Delineation
Physical Objections
Work Zones
Any Other matter
Environmental Constraints
Traffic Management
Development proposals
Non-motorised Traffic
Physical Objects, Roadside
Hazards
Construction and Operation
Road Alignments and Cross
Section
Auxiliary Lanes
Traffic Signs
Delineation and Guidance
Safety Barriers
Lighting
Traffic Signals
Pedestrian and Cyclists
Bridges and Culverts
Pavement
Parking
Provision for Heavy Vehicles
Floodways and Causeways
Miscellaneous

1
N/A

AUDIT STAGES
3
4
2
,I
N/A
N/A
I
1
1
1
1
1
1
1

5
N/A

STAGE 1 — Feasibility Audits. STAGE 2— Draft Design,
STAGE 3 — Detail Design, STAGE 4— Pre-Opening Road Safety
STAGE 5 - Existing Roads/Network Safety.
Major elements only are identified as indicated in the above columns.
Refer audit checklists for the respective stages for more detailed breakdown o f subelements to b e considered in the audit process.

K: \Design \pds3 \0162_366_RC_2505\DOCUMENTS \DESIGN REPORT\SAFETY_AUDIT AUDR0543 (reply).doc
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3.1 DESIGN ISSUES
• A 3.0m wide shoulder should be provided at the run out area at the end
of a merge taper (Figure 9.1.3, Road Design Guide refers).
The merge taper has been amended.

4. CONCLUSION

The safety audit carried out on Drawings Reg. No.162.366.RC.2505 indicates
that the detail design shown thereon satisfies the safety standards set out in
the aforementioned RTA's Road Safety Audit Manual with the exception to
criteria outlined under DESIGN ISSUES.

5. CONCLUDING STATEMENT

Every effort has been made to identify all of the potential safety deficiencies.
However, no guarantee can be given that every deficiency has been covered
in this report.

6. Documents Used During the Road Safety Audit
RTA "Road Design Guide"
Safety Audit Prepared by

•
Mick 4heley
Desi Audit Officer
Project Design
Date

Response prepared by

\0\°6Jason Hobart
Senior Project Designer
Project Design
Date

KADesign \pds3\0162_366_RC_2505\DOCUMENTS\DESIGN REPORT\SAFETY_AUDIT AUDR0543 (reply).doc
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APPENDIX 2
Risk Review Report and Response

MR I 62 Mona Vale Road
Proposed Road Widening from Manor Rd to Ingleside Rd,
Ingleside
Detail Design Stage
Issues
Documents Reviewed
The risk review for this project was undertaken by M r Michael Loadsman, Project
Engineer, Project Design Service. Responses to the comments made by Michael are
in bold underlined italics and have been prepared by Jason Hobart, Senior Project
Designer, Project Design Services.
The documents used in this review were:
• Drawings Registration Number 0162.366.RC.2505 (23/06/05)
• Detail Design Report dated 2nd May, 2005
• PEI dated March, 2004
• E-mail (dated 7th June, 2005) from Yaso updating the Pavement design
No site inspections bas been carried out in conjunction with this review.

Scope
The issues considered in this review are restricted to those issues, which could arise
from a non-conformance in the design or the drawing enhancements in terms of RTA
policies or recognised standards. Other risks, such as financial risk, are not considered.
This review does not consider matters, which would be covered by the road safety
audit except where they arise in assessing the general risks of the proposal. The design
of the any bridges, retaining walls or culverts is not commented on as this is assumed to
be the responsibility of the Bridge Section.
Only project specific comments have been made. Normal design, construction, OHS&R,
traffic management and similar matters are not discussed.

General Comments

The sheet referrals on the Typical Cross- Sections drawings for Details D & F
are incorrect.
Typical sections have been amended
• The rock slope angle shown on Sheet 003 is not consistent with that shown on
Sheet 004.
Typical sections have been amended
•

The existing guard fence, which is being raised, is not shown on the typical
cross-section (Sheet 004).
Sheet 4 indicates typical sections. Adjustments to the guard fence may not be
required at all locations and as such specific notes have been applied to individual
sheets where adjustments to the guard fence are required
• The cross-section at Station 1600 indicates that the shoulder/cycleway width is
variable. A t this point the width is fixed at 3.0 m and it doesn't start t o taper
until past Station 1700.
The shoulder area had been adjusted to suit required n.in out area. Cross sections
have been updated to suit
• Is there a reason the Details are not to scale, even within the same detail? See
Detail E for example.
Typical sections updated
• On Detail F the distance from the right hand edge o f the SO kerb to the face of
the cutting is shown as 1,300mm. The cross-section at Station 1200 has this
detailed as 1500mm. Which is correct?
Cross sections updated to show 1300mm verge
• On Sheet 027 (Drainage line F), the schedule o f drainage pits calls up pits E2, E3
& E4 but they are not shown on the drawings. Where can they be found?
Drainage pits E2 — E4 are located on sheet 027 A reference note has been added
to the drawings.
• On Sheet 046, is there a requirement for a sign post with 'Left Lane Ends' and
'Merge Right' signs attached? Similarly is there a requirement for west bound
traffic to be advised in advance of the extra lane?
Merge signs and form 1 lane sign for eastbound traffic have been provided on sheet
047 N o signs for the development o f the second westbound lane are required.
• The concrete lined catch drain is not shown on the cross-sections. (Sheet 050)
The concreted lined catch drain has not been 'designed' using M X and has been
included in the typical sections and drainage sheets.
• Sheets 029 to 033 inclusive not numbered.
Drawings have been amended
• It is not clear on the subsurface drainage drawing whether EDI connects to pit
A2 or to the pipe between pit A2 & A3.
Drawings amended to identi clearer that ED I connects to p i t A 2 and discharge
point added to subsurface drain table.
• On the subsurface drainage drawings, the table refers to pits which are not
labelled on the drawing.
Drawings amended to suit
•

1

1

Documentation

• Consider expanding on the issues involved with Environmental considerations,
arising from the PEI, in the Design Report.
A n addendum to the REF will be required prior to construction. Any environmental
considerations should relate to the REF addendum.

•

No comments.

Constructability

Environmental Impacts
•

No comments.

Geotechnical Considerations

Is there a Geotechnical Report. I have only seen an e-mail from Yaso which
updates the pavement design.
Pavement details have been based on pavement design report undertaken for the
onkinal detail drawing and refined through discussions with Yaso (Materials &
Pavement Manager)
• Does the report state that the rock face cut at 'A: 1 is stable?
The cut slopes have been adopted from the onkinal detail design, i t is recommended
that an updated geotechnical report be undertaken prior to construction.

•

•

No comment.

Structural Matters

Stormwater and Flooding

A t station 1100 we are extending the kerb & gutter on the left hand side but it
has no catchment area. The crossfall is 4% away from the K&G. Is there a reason
for the kerb and gutter?
The extension o f the kerb and gutter is required as this is the transition area
between the existing and design and is an extension o f the exiting kerb alignment
There are no details for the concrete lined catch drain. Is it circular? What are
•
the requirements for the concrete (strength, thickness, reinforced)? Is there a
standard drawing to refer to?
Details shown on sheet 3.
• There are no details for the grass swales at station 1240 and 1640. (Width,
depth, reference drawing etc.)
Details o f the grass swale have been shown in the cross sections drawing sheets.
• Is the design subject to the RTA internal manual "Procedures for Selecting
Treatment Strategies to Control Road Run-off'? Is there a requirement for a
GPT?
Prior to construction an addendum to the current REF will be required, and
recommendations made in the addendum REF will need to be considered by the
client
• Is the rock mattress in note 8 (Sheet 025) different from Note 7 other than
thickness? Why different thicknesses?
Mattresses thicknesses adjusted
• What is the purpose of drainage line from A I to A2? The road is superelevated
at this point with the water flowing away from this drainage line.
Drainage line A I — A 2 is a pipe connection between the existing swale and the
discharge point at p i t A4. A continuation o f the existing grass swale could not be
achieved between A l and A 2 due to acquisition requirements.
•

1
1

1

I assume that the drainage at the base of the batter (Stn 1090 — 1160) will be
directed to the K&G at 1160?
The geometry o f the road alignment between stn 1090 — 1160 lies within the
superelevation transition. Once a 0% cross fall is achieved in the super transition a
5 0 drain is provided on the outside edge o f camageway avoiding any road surface
runoff entering surrounding bush land The majority o f the runoff water from station
1090 to the 0% cross fall mark will be collect by pit A 2 there will however some
minor amounts o f water that will bypass pit A2 and enter surrounding bushland,
however this will only be water running o f the back o f batter and wont contain any
road surface runoff
• I assume that note on drainage line A2-A3 (375 Dia exist 450 design) means
remove the existing 375 dia pipe and replace with 450. If so, maybe a note
saying replace existing 375 dia pipe with 450 dia pipe would assist clarity?
The current drawing notation is considered to be adequate and have not bee
changed
• Sheet 026 — Pits D4 and D5 are adjacent (-5m). What si the purpose of having
pits this close?
5 0 pits have been placed a regular intervals (40m) and with required inlet
capacities. Pit D5 was onginally to have been a inspection pit necessary to connect
to the existing outlet at pit Ft. Pit D5 was later changed to a 5 0 inlet pit to help
capture any overflow from Pit D4 to avoid any unnecessary discharge into the grass
swale and ultimately through discharge pit B4 The existing drainage arrangements
for pits D4 and D5 have not been changed
• The headwall at El si existing. Does this have/require mattress protection as the
exit slope si I 3%?
Note added on relevant sheets.
• sI mattress protection required for the discharge from G2?
Note added on relevant sheets
• Stormwater discharges from headwall F6 into a new pipe which connects to an
existing line. sI there an existing detention basin at the exit from this pipe?
Shouldn't this exit have a pit number?
F6 discharges into an existing detention basin. Outlets are labelled
• At station 1640 (Sheet 027) the words Unknown Dia appear but there does
not appear to be any drainage line at this point!
Note removed
• Flow calculations need to be checked for Line A as the flow velocity si shown as
greater than the pipe full velocity. This si only possible at pipe flows between 80
& 100% of capacity.
On the long section drawings MX calculates the 'Pipe Full Velocity' in isolation and
does not take into consideration additional forces caused by the upstream flowing
water pressure. The 'Velocity' calculation takes this into consideration When
looking at the hydraulic grade line and the 'Ape Flow; and 'Pipe Capacity: which
also takes into consideration the upstream activities the pipe capacities for drainage
Line A are considered to be adequate. To further improve the hydraulics of
Drainage Line A pit benching could be considered at pit A 2
• It's not clear from the drainage long sections for Line A and Line B which parts
are existing pipework and which part si new pipework.
Both Lines A and B are new drainage lines. The existing pipes will need to be
upgraded to larger sizes, however they are to be laid at existing grades.
•

For drainage Line C the pipe class is 2 yet for drainage Line B, similar pipe
diameter and depth to invert the pipe class is 3? Please check pipe classes called
up on the drawings are correct.
Drawing updated to reflect Class 3 pipes.
• The drainage long section for Line F is incorrect. Water flows from F5 to F6 to
an unnamed point, not to GI, E2 etc. as shown.
Drawings amended
• Subsurface drain SD4 appears to bypass Pit D4 and discharge into Pit D5. sI this
correct?
Yes
• The label for subsurface drainage line ED16 does not point to ED16.
Drawings amended
• In the Subsurface Drains Table on Sheet 038, SDI2 discharges to the mattress,
but EDI6 discharges to Gl. These are the same thing or is there a subtle
difference?
Drawings amended
• Looking at the cross-sections on Sheet 051 there appears to be pooling of the
water at foot o f the batter at Station 1290 ( sag point). How is it planned to
drain water from this point?
The existing ground profile in_ this area will be disturbed during construction and as
such the interface will need to graded towards the grass swale.
• Has capacity of existing drainage been checked where new drainage adjoins?
A l l drainage, including the existing network capacity has been modelled in MX
Where necessary the drawings indicated where the existing drainage network is to
be upgraded
•

Staging of Work

•

Staging the work appears straightforward. No comments.

RTA Standards
Details G and H show a drop off the new pavement of 100mm to the existing
surface. The slope o f the asphalt is 2:1. This detail is not suitable adjacent t o a
cycle path nor is it suitable for drivers who lose control of their vehicles. Suggest
changing the slope to a minimum of 8:1, as required by the Austroads Bicycle
Guide.
The provision o f an 8:1 taper o f the pavement build-up had been considered,
however, given the topography o f the site, an 8:1 batter would require batter spills
o f 20 — 30m in some instances (this as a result o f the batter chasing itself down the
existing slope). To reduce the environmental impact a nominal slope o f 2:1 for the
return o f the pavement build up has been applied A note on the cross sections
inclicatec/ that the pavement build-up taper is to be extended to the road formation
but to be no steeper than 2:1. The general maximum height o f the pavement buildup taper is 140mm
•

RTA Specifications

• Include hazard line on plans for clearing and grubbing, G40.
PDS is currently not in a position to provide this information relies on details such
as construction staging drawings, construction speed zone, type o f machinery to be

used, safety bamers required during construction ect. This should be determined
once a detail construction plan has been determined

•

None known.

Legal Issues

Maintenance Issues
•

No comments.

•

No comments.

Client Acceptance
OHS & R

•
Agreed

There will be a significant amount o f work adjacent t o traffic. The Contractor
will need to carefully manage this. The traffic staging drawings are needed to
demonstrate that the works can be safely built

Interaction wi-th Other Works
•

No comments.

Pavements

• Detail B — Why is the Select layer 150mm and not the design value o f 300mm?
Pavement details have been amended and signed o f by Yaso Yasotharan, Materials
and Pavement Manager; RTA, Parramatta.
• There is no protection of the strip drain from loads imposed during compaction
o f the Select layer or is another construction method envisaged for this narrow
strip drain?
Pavement details have been amended and signed o f by Yaso Yasotharan, Matenals
and Pavement Manager, RTA, Parramatta.
• Detail C — The overlay design shown is not consistent with Yaso's e-mail. AC28
is not used due t o compaction problems, nor should it be sandwiched between
AC20 layers. According to the latest Rehabilitation design this AC28 layer needs
to be deleted.
Pavement details have been amended and signed o f by Yaso Yasotharan, Matenals
and Pavement Manager; RTA, Parramatta.
Detail D — Is there a specific design for shoulder pavement? The design shown
here is not consistent with the new pavement design.
Pavement details have been amended and signed o f by Yaso Yasotharan, Materials
and Pavement Manager; RTA, Parramatta.
• Detail E — Lack o f a scale distorts the look of this detail. Shoulder pavement
design differs from Detail D.
Pavement details have been amended and signed o f by Yaso Yasotharan, Materials
and Pavement Manager; RTA, Parramatta.
•

On Sheet 040 the shape of the new pavement area in the vicinity of Station
I 100 appears incorrect. The Section at this station indicates new shoulder but
the pavement drawing shows new pavement?
Pavement details have been amended and signed o f by Yaso Yasotharan, Matenals
and Pavement Manager; RTA, Parramatta.
• Generally for all the details — Where is the 7mm primer seal layers requested by
Yaso in his e-mail? Why do we have select fill with two different CBR
requirements? One select fill has a minimum CBR o f 30 the other select fill has a
minimum CBR o f 10. In Detail E these materials are adjacent to each other!
Pavement details have been amended and signec/ o f b y Yaso Yasotharan, Materials
and Pavement Manager; RTA, Patramatta
• What is the minimum value o f the CBR for the subgrade? The earthwork
specification requirement is 5 but details A and E lower this t o 4.5. Why?
Pavement details have been amended and signed o f by Yaso Yasotharan, Materials
and Pavement Manager; RTA, Parramatta.
•

Utilities

• A description o f the impact each o f the utilities have had on the design should
be included in the design report.
3 D utility information has not been provided and as such a full assessment / impact of
the utilities could not be determined however the only know impact on utilities are the
relocation o f overhead power poles.

Urban Design
Is there an urban design issue with the preservation o f existing stands of trees
along this section of road?
Trees should only be removed where required
• Are there any heritage issues?
Known heritage items are indicated on the drawings and should be clear o f the
proposed works (dependant on construction methods adopted).
• Is there an Urban Design plan for Mona Vale Road?
Unknown
•

Should the above issues be resolved or addressed, then it is recommended that the
plans be supported.

Risk review undertaken by:

Comments to this risk review have been
prepared by

Michael Loadsman
Project Design Engineer
Date:

Jason Hobart
Senior Project Designer
Date:

APPENDIX 3
Customer Survey on an RTA
Operations Project

Return to: Quality Coordinator

Operations Directorate
Technical Services Branch

R T A

Project Design Services
Octagon Building Level 5
99 Phillip Street
PARRAMATTA NSW 2150

PROJECT / CLIENT FEEDBACK RECORD
Project:

Mona Vale Road Detail Design
between Manor Road and Ingleside Road

Client Contact:

W o r k Order No.

viv

Denis Sullivan

Description o f work:

Detail Design
Value
Rating

PERFORMANCE INDICATORS
Was the work completed to your satisfaction, with regard to Quality?
Comments

Was the work completed to your satisfaction with regard t o timeliness?
Comments

Were you satisfied that the work performed represented Value for money?
Comments

Were you satisfied with the level o f Technical expertise?
Comments

Were you satisfied with the level o f Project Management?
Comments if applicable

4 = excellent 3 = very good 2 = satisfactory I = marginally satisfactory 0 = fails to satisfy requirements
Is there any area you can suggest for improvement, or general comments you may wish t o make?

1

Would you use Project Design Services again?.....yes/no....
Signature:

Designation:

Date:

Project Design Services Use Only Follow up action by Quality Coordinator
Date

OTP-TP-02-F06

ACTION

Issue 2 (Nov. 04)
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UNCONTROLLED WHEN PRINTED

APPENDIX 4
Stopping Sight Distance grade
Correction Calculations

1

APPENDIX 4
STOPPING SIGHT DISTANCE GRADE CORRECTION CALCULATIONS
FOR MONA VALE ROAD BETWEEN MANOR RD AND INGLESIDE RD

1

HORIZONTAL DESIGN DATA
Curve 1 R384.99m (station 900.00 — 986.584) - DOWN HILL
Braking distance grade corrected for 70km/h (assumed grade 3.6% down hill)
d=V2/ 254 (f,+ —0.01 G)
or
d=702/ 254 (0.45 —0.01 3.6)
x
d=46.5 (say 47m)

V2=70km/h
f i = 0.45 (Table 2.1.1 RDG)
G=-3.6

Reaction time (RDG Table 2.1.1)
70km/h = 30m

TOTAL STOPPING SIGHT DISTANCE
70km/h = 47m + 30m = 77m

Adopt 80m

Curve 2 R364m (station 986.584 — 1130.997) - DOWN HILL
Braking distance grade corrected for 70km/h (assumed grade 3.6% down hill)
d=V2/ 254 (fi + —0.01 G)
or
d=702/ 254 (0.45 —0.01 3.6)
x
d=46.5 (say 47m)

V2 =70km/h
f i = 0.45 (Table 2.1.1 RDG)
G=-3 .6

Reaction time (RDG Table 2.1.1)
70km/h = 30m

TOTAL STOPPING SIGHT DISTANCE
70km/h = 47m + 30m = 77m

Adopt 80m

HORIZONTAL DESIGN DATA (cont'd)

Curve 3 R1590m (station 1404.056 — 1544.655) - UP HILL SECTION
Braking distance grade corrected for 70km/h (assumed grade 3% up hill)
d = V 2 / 254 (f)+ or —0.01 G)

V2=70km/h
f j = 0.45 (Table 2.1.1 RDG)
G=+3

d = 7 0 2 / 2 5 4 (0.45 +0.01x3.0)
d=40.0 (say 40m)
Reaction time (RDG Table 2.1.1)
70km/h = 30m

TOTAL STOPPING SIGHT DISTANCE
Adopt 70m

70km/h = 40m + 30m = 80m

Curve 3 R1590m (station 1404.056 — 1544.655) - DOWN HILL SECTION
Braking distance grade corrected for 70km/h (assumed grade 3% down hill)
d = V 2 / 254 (f)+ or —0.01 G)
d=702/ 254 (0.45 0.01x3.0)
d=45.9 (say 46m)

V2=70km/h
= 0.45 (Table 2.1.1 RDG)
G=-3

Reaction time (RDG Table 2.1.1)
70km/h = 30m

TOTAL STOPPING SIGHT DISTANCE
70km/h = 46m + 30m = 76m

1

Adopt 81:11n

HORIZONTAL DESIGN DATA (cont'd)

Curve 4 R750m (station 1649.950 — 1684.138) - DOWN HILL
Braking distance grade corrected for 70km/h (assumed grade 6.5% down hill)
d=V2/ 254 (ñ-- or —0.01 G)
d=702/ 254 (0.45 —0.01x6.5)
d=50.1 (say 50m)

V2=701(m/h
f = 0.45 (Table 2.1.1 RDG)
G=-6.5

Reaction time (RDG Table 2.1.1)
70km/h = 30m

TOTAL STOPPING SIGHT DISTANCE
Adopt 80m

70Icm/h = 50m + 30m = 80m

Curve 5 R750m (station 1731.140— 1774.036) - DOWN HILL
Braking distance grade corrected for 70km/h (assumed grade 3.8% down hill)
d=V2/ 254 ( ñ +
or —0.01 G)
d=702/ 254 (0.45 0.01x3.8)
d=46.8(say 50m)

V2=70Icm/h
= 0.45 (Table 2.1.1 RDG)
G=-3.8

Reaction time (RDG Table 2.1.1)
701cm/h = 30m

1

TOTAL STOPPING SIGHT DISTANCE
70Icm/h = 50m + 30m = 80m

Adopt 80m
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1111111

111111,

INN

.11111,

11111.,

11111

111111,

Date:

4. Project Development
Route/Concept/EIS or REF
Project Management
Client Representation
Sub total

SIMI.

MINI.

11111.

1111111

Mona Vale Road Stage I Upgrade

Project:

Item

MINI

Estimate
(excluding
contingency)

Amount

11111:

Prepared by: Michael Loadsman
Estimate Stage: Detail Design

Thursday, 6 October 2005

Contingency
%

MIMI;

111111

Estimate
%
(including Estimate
contingency)

$235,000
$15,000
$5,000

10%
10%
10%

$23,500
$1,500
$500

$258,500
$16,500
$5,500

$255,000

10%

$25,500

$280,500

$150,000
$10,000
$3,000

10%
10%
10%

$15,000
$1,000
$300

$165,000
$11,000
$3,300

$163,000

10%

$16,300

$179,300

$0
$0
$0

0%
10%
10%

0
$0
$0

$0
$0
$0

Comments/Assumptions

6.4%

2. Investigation and Design
Investigation and Design
Project Management
Client Representation
Sub total

4.1%

3. Property Acquisitions
Acquire Property
Project Management
Client Representation
Sub total

$0

0

$0

$0

$40,000
$2,500
$1,000
$600

50%
50%
50%
50%

$20,000
$1,250
$500
$300

$60,000
$3,750
$1,500
$900

$44,100

50%

$22,050

$66,150

0.0%

4. Public Utility Adjustments
Adjust Utilities
Project Management
Client Representation
PAI Insurance
Sub total

1.5%

5. Construction
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Item

Infrastructure
PAI Insurance
Project Management
Client Representation
Sub total

Contingency
%

Estimate
(excluding
contingency)
$2,960,192
$29,602
$150,000
$60,000

20%
20%
10%
10%

$3,199,794

%
Estimate

$592,882
$5,929
$15,000
$6,000

Estimate
(including
contingency)
$3,553,074
$35,531
$165,000
$66,000

19%

$619,811

$3,819,605

87.7%

$2,000
$5,000
$2,000

10%
10%
10%

$200
$500
$200

$2,200
$5,500
$2,200

$9,000

10%

$900

$9,900

0.2%

$3,670,894

19%

$684,561

$4,355,455

100%

Amount

Comments/Assumptions

6. Handover
6a) Post Construction Noise Monitoring
6b) Project Management
6c) Client Representation
Sub total
TOTAL

Total Amount.
(excl
contingency)

Contingency

% o f Total estimate. (Incl contingency)

Total Amount.
(incl contingency)

%

Project Management

$182,500

10.5%

$19,250

$201,750

Client Representation

$71,000

10.6%

$7,500

$78,500

4.6%
1.8%,

Reality checks:
Commaent

i>

igAgi.Prilit

Km (Start to
Finish)
lane-km
m2 - pavement

I. Project
2. Project
3. Project

area
m2 - pavement
area

4. Pavement

I. Project Cost (Inc' Contingency)/ km

0.75
1.51

$4,355,454.62
$4,355,454.62

$
$

5,776,465.02
2,888,232.51

I I 950.00

$4,355,454.62

$

364.47

11950.00

$1,736,382.00

$

145.30

$4,355,455
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1111111
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111111,

Item

lilt

Estimate
(excluding
contingency)

2. Project Cost / lane-km
Document No RTA-CSD-PMS-PR-P-95-A I

11E11

BIB

111111

Contingency
%

11111

Amount

MINI

1111111

Estimate
(including
contingency)

MIN

%
Estimate

11111111,

BIM

IOW

Comments/Assumptions

$1,451,818
Issue 1.1
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Costs include GST
Costs exclude escalation
SUBMISSION
Quantities Prepared By:

\-3 Dave Sutton
Name:

Project
Design
Officer
Title

Date

Project
Design
Officer
Title

Date

Project
Design
Engineer
Title:

Date

n

Quantities Verified As Correct By:

Jason Hobart
Name:
Pay Items Cover Scope and Method of Calculation Verified:
)1fACkl‘N
Michael Loadsman
Name:

0/20u5

Quantities have been calculated and shown clearly how they were calculated.
Provision for all documented records including sketches and drawings have been marked up for different work activities
Independent check has been made in order to verify the correctness of the pay item and quantities.
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Vale Road Stage I Upgrade

PROJECT DEVELOPMENT
DESCRIPTION

ITEM

Qty

Unit

Rate Amount

Amount +
Cont

Sub Total

Project Development

I

.

.

$75,000

$75,000

10%

$100,000

$100,000

10%

Route/Concept/EIS or REF
1a)

REF

I

lb)

Concept Design

1 c)

Traffic Modelling

I

$5,000

$5,000

10%

$500

$5,500

Id)

Geotech Investigation

I

$35,000

$35,000

10%

$3,500

$38,500

If)

Community Liaison

I

$20,000

$20,000

10%

$2,000

$22,000

$235,000

10%

$23,500

$258,500

$258,500

Route/Concept/EIS or REF

I

$7,500

$82,500

$10,000 $Ilo,000

le)

Project Management

1

$15,000

$15,000

10%

$1,500

$16,500

$16,500

I g)

Client Representation

1

$5,000

$5,000

10%

$500

$5,500

$5,500

$255,000

10%

$25,500

$280,500

$280,500

Project Development Subtotal
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INVESTIGATION A N D DESIGN
ITEM

2

DESCRIPTION

Qty

Unit

Rate

Amount

Contingency

Cont
Amount

Amount +
Cont

Sub Total

Investigation and Design
1
Investigation and Design
2a)

Detail Civil Design

I

$ I 00,000

$100,000

10%

$10,000

$110,000

2b)

Detail Electrical and streetlighting design

1

$10,000

$10,000

I 07

$1,000

$ I 1,000

2c)

Survey

I

$20,000

$20,000

10",'-

$2,000

$22,000

2d)

Urban Design Plan

F

$5,000

$5,000

10%

$500

$5,500

2e)

Property adjustment design

I

$0

$0

I 0%

$0

$0

20

3D Public Utility Survey

I

$15,000

$15,000

10%

$1,500

$16,500

$150,000

10%

$15,000

$165,000

$165,000

10;;.,

$1,000

$11,000

$11,000

$300

$3,300

$3,300

$16,300

$179,300

$179,300

Investigation and Design

I

2g)

Project Management

1

$10,000

$10,000

2h)

Client Representation

1

$3,000

$3,000

Investigation and Design Subtotal
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PROPERTY ACQUISITION
ITEM

DESCRIPTION

Qty

Unit

Rate

Amount

ContingencyCont Amount

Amount +
Cont

Sub Total

Property Acquisition

3

Acquire Property

3c)

Professional services for property

0

3f)

Property Acquisition cost (already paid by
RTA)

0

$30,000

$0

Property Acquisition

$0

10%

$0

$0

$0

10%

$0

$0

$0

0%

$0

$0

$0

$0

10%

$0

$0

$0

$0

10%

$0

$0

$0

$0

0%

$0

$0

$0

3d)

Project Management

I

$0
-

3e)

3

Client Representation

I

Property Acquisftion Subtotal
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PUBLIC UTILITY
DESCRIPTION

ITEM

Qty

Un'rt

Rate

4

Item

$ I 0,000

Amount

Contingency

Cont
Amount

Amount +
Cont

Sub Total

Public Utility Adjustments

4

Public Utilities

G I P3

Electricity adjustments (assuming 4new
HV power poles) (Provisional)
Public

GIPI

$40,000

50%

$20,000

$60,000

$40,000

50%

$20,000

$60,000

$60,000

$2,500

$2,500

50%

$1,250

$3,750

$3,750

$1,000

$1,000

50%

$500

$1,500

$1,500

$43,500

.50%

$21,750

$65,250

$65,250

Utilities

Project Management (Co-ordination
o f utility diversion)

I
,

4g1

4

Client Representation

I

Public Utility Subtotal
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CONSTRUCTION
ITEM

DESCRIPTION

Qty

Unit

Construction by SRS. (see details below)

1

Item

Primary Testing (2% of Construction cost)

1

Item

5

Construction

5

Construction
5a)

Rate

Amount

Contingency

Cont
Amount

Amount + Cont

Sub Total

$2,902,149

15%

$587,078

$3,489,227

$58,043

10%

$5,804

$63,847

$2,960,192

20%

$592,882

$3,553,074

$3,553,074

5b)
Sc)

58,042.98

Construction

5d)

Project Management Services

I

150,000.00

$150,000

10%

$15,000

$165,000

$165,000

Se)

Client Representation

i

60,000.00

$60,000

10%

$6,000

$66,000

$66,000

19%

$613,882

$3,784,074

$3,784,074

,

Construction Subtotal

5

$3,170,192

5a Construction by SRS. Estimated Schedule of Rates
ITEM

DESCRIPTION

Qty

Unit

,Rate

Amount

Contingency

Cont
Amount

Amount + Cont

Sub Total

GI - JOB SPECIFIC REQUIREMENTS
I
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ITEM

DESCRIPTION

Qty

Unit

Rate

Amount

GIPI

Co-ordination o f Utility diversion by others

1

lump sum

Costed in utilities

G I P2

Electricity adjustments including High Voltage
power poles

1

lump sum

Costed in utilities

GI

-

-

lump sum

4

weeks

30,000.00 $

30,000

50%

$15,000

1,000.00 $

4,000

50%

$2,000

'

$45,000
$6,000

PRINCIPAL'S PROJECT ACCOMMODATION

-

$51,000

-

140,000.00 $

lump sum

1

140,000

50%

$70,000

$210,000

CONTROL OF TRAFFIC

G35P2
G35P2(a)
G35P2(b)
G35P2(c)

Sub Total

,
I

$210,000

G35 ENVIRONMENTAL PROTECTION (CEMP)
Building Condition Inspections.
G35PI

G35

Amount + Cont

$0

GIO CONTROL OF TRAFFIC
Control o f Traffic
GIOPI
G 10

Cont
Amount

JOB SPECIFICREQUIREMENTS

G4 PRINCIPAL'S PROJECT ACCOMMODATION
G4P1
Principal's Project Accommodation
G4P2
Principal's Project Accommodation after Practical
Completion
G4

Contingency

650.00 $

each

Site Monitoring
Air Pollution
Noise
Ground Vibration

3,000.00 $
10,000.00 $
5,000.00 $

lump sum
lump sum
lump sum

1
1
1

-

3,000
10,000
5,000

15%

$0

$0

15%
15%
15%

$450
$1,500
$750

$3,450
$11,500
$5,750
$20,700

ENVIRONMENTAL PROTECTION (CEMP)

G39 - SOIL A N D WATER MANAGEMENT (EROSION A N D SEDIMENT CONTROL PLAN
Drop Inlet Sediment Traps and Inlet Control
G39P I
each
5
Banks (Provisional)
Removal o f Drop Inlet Sediment Traps and Inlet
G39P2
each
5
Control Banks (Provisional)
Sediment collection barrier fence - install, clean &
G39P3
200
m
remove barrier
Lump Sum
Site Water Quality Monitoring
G39P4
I

300.00 $

1,500

15%

$225

$1,725

100.00 $

500

15%

$75

$575

20.00 $

4,000

15%

$600

$4,600

5,000.00 $

5,000

15%

$750

$5,750
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•1111

INN

NIB

111111

N M

NIB

INN

E N

INN

NMI

NE

11113-

INN

INN

ITEM

NIB

11111

ININI

MIN

E N

11111

DESCRIPTION

Qty

11111

Unit

NIB

11111

Rate

11111

MIN

MI5

Amount

Contingency

MINI

111111

Cont
Amount

INN

Amount + Cont

G39 - SOIL & WATER MANAGEMENT
G40 CLEARING A N D GRUBBING
Clearing and Grubbing
G4OPI
Production and stockpiling o f Mulch
G40P2
G40P3
Removal o f existing pavement
G40P3a
G40P3b

Removal and disposal o f dense grade AC (100 to
200 mm thick)
Removal and disposal o f Road Base (125 to 400
mm thick)

Olt

III.

Sub Total

$12,650

10,000.00 $
25.00 $

10,000
9,000

15%
15%

$1,500
$1,350

$ I 1,500
$10,350

m2

15.00 $

18,675

15%

$2,801

$21,476

m2

20.00 $

24,900

15%

$3,735

$28,635

I
360

Lump Sum
m3

1245
1245

G40 - CLEARING A N D GRUBBING

$71,961

RI 1 STORMWATER DRAINAGE
Excavation for Stormwater Drainage Structures
RI I P2
RI 1P2a
RI 1P2c
RI I P3
RI I P4
RI IP5
RI I P5.1
RI 1P5.2
RI1P5.3
RI1P5.4
RI 1P5.5
RI1P5.6
RI 1P5.7
RI I P5.8
RI IP7

Excavation for Reinforced Concrete and Fibre
Reinforced Concrete Pipes
Excavation for other drainage structures
Excavation for Open Drains
Unsuitable Material under Drainage Structures and
Open Drains.(Provisional)
Supply & installation o f precast concrete and
fibre reinforced concrete pipes
375 mm Diameter class 2 RRJ
375 mm Diameter class 3 RRJ
450 mm Diameter class 2 RRJ
450 mm Diameter class 3 RRJ
525 mm Diameter class 2 RRJ
600 mm Diameter class 2 RRJ
600 mm Diameter class 3 RRJ
750 mm Diameter class 3 RRJ
Drainage Structures Other Than Pipes and Box
Culverts

570
25
195
40

325.5
10
35
30
15
5
25
10

28,500

15%

$4,275

$32,775

-

15%
15%

$188
$0

$1,438
$0

4,000

15%

$600

$4,600

55,335
1,800
7,700
6,900
3,750
1,400
8,750
4,250

15%
15%
15%
15%
15%
15%
15%
15%

$8,300
$270
$1,155
$1,035
$563
$210
$1,313
$638

$63,635
$2,070
$8,855
$7,935
$4,313
$1,610
$10,063
$4,888

T
TT

50.00 $
50.00 $
$

1,250

T

100.00 $

EEEEEEEE

170.00
180.00
220.00
230.00
250.00
280.00
350.00
425.00
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INN

ITEM

RI P7.11
RIIP7.2
RI I P7.3
RI 1P7.4
RI I P7.5
RI I P7.6
RI I P8

DESCRIPTION

SO Pit
Headwall to suit 375mm dia pipe
Headwall to suit 450mm dia pipe
Headwall to suit 525mm dia pipe
Headwall to suit 600mm dia pipe
Headwall to suit 750 mm dia pipe
Concrete lining o f Open Drains

Qty

Unit

14
I
3
1
2
1
4I2

each

Rate

Amount

3,000.00
320.00
320.00
400.00
480.00
850.00
30.00

m2

$
$
$
$
$
$
$

C ont
Amount

Contingency

42,000
320
960
400
960
850
12,360

15%
15%
15%
15%
15%
15%
15%

Amount + Cont

$6,300
$48
$144
$60
$144
$128
$1,854

$48,300
$368
$1,104
$460
$1,104
$978
$14,214

RI 1 STORMWATER DRAINAGE
-

$208,708

R15- KERBS A N D GUTTERS
Kerbs and Gutters
RI5P1
R15P1.2
Type - SA Kerb
R15P1.3
Type - SO Kerb

80
475

75.00 $
70.00 $

m
m

6,000
33,250

15%
15%

$900
$4,988

$6,900
$38,238

RI5 - KERBS AND GUTTERS
R33

-

$45,138
,

TRENCH DRAINS

R33PI
R33P2
R33P2.3
R33P2.5
R33P3
R33P3. I
R33P3.2
R33P4
R33P6
R33P7
R33P8
R33P8. I

Sub Total

Excavation
Outlets
100 mm Dia Unslotted Corrugated Plastic
Drainage Pipe
Outlet into stormwater drainage pit
Drainage Pipe
100 mm Dia Corrugated Perforated Plastic
Drainage Pipe
Slotted Geocomposite plastic Strip Filter

50

Type A - Aggregate Filter Material Backfill
Filter Material - N o fines concrete
Supply and Installation o f Geotextile
Cleanouts and Inspection Structures
Flushing Points (Permanent)

m3

50.00 $

2,500

15%

$375

$2,875

m

25.00 $

-

15%

$0

$0

12

each

100.00 $

1,200

15%

$180

$1,380

480

m

15.00 $

7,200

15%

$1,080

$8,280

$
$
$
$

7,000
6,060

15%
15%
15%
15%

$0
$1,050
$0
$909

$0
$8,050
$0
$6,969

200.00 $

2,400

15%

$360

$2,760

1010

m
m3
m3
m2

12

each

50

50.00
140.00
300.00
6.00

$30,314

R33 - TRENCH DRAINS
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INN

IMN

M E

DESCRIPTION

R38 EDGE DRAINS
R38P I
Excavation
R38P2
Outlets
R38P2. I
Steep Batter outlets
Outlets into stormwater pits
R38P2.7
R38P3
Drainage Pipe
100mm dia Slotted Corrugated Plastic Drainage
R38P3.2
Pip e
Cleanout Structures
R38P4
Cleanouts (Permanent)
R38P4. I
Filter Material - N o Fines Concrete
R38P6
R38P8
Supply and Installation of Geotextile

INN

IMB

NIN

M E

MIN

Cont
Arnount

ININ

Qty
.

Unit

15

m3

55.00 $

825

15%

$124

$949

2
13

each
each

500.00 $
100.00 $

1,000
1,300

15%
15%

$150
$195

$1,150
$1,495

810

m

15.00 $

12,150

15%

$1,823

$13,973

18
130
1700

each
m3
m2

190.00 $
275.00 $
6.00 $

3,420
35,750
10,200

15%
15%
15%

$513
$5,363
$1,530

$3,933
$41,113
$11,730

Rate

Amount

Contingency

Amount + Cont

R38 -EDGE DRAINS

I

Mil

=

Sub Total

$74,342

R44 - EARTHWORKS
R44P1
R44P2
R44P4

Removal and Spoiling o f Topsoil
General Earthworks (Cut/Fill)
Unsuitable Material (Item with provisional
quantity)

R44P5

Selected Material in the Selected Material Zone
and Verge Material
Selected Material from cuttings in the Works area

R44P5.1

R44P5.3
R44P5.4

Selected Material Imported from beyond the
Works area select material zone
Verge Material from cuttings in the Works area
Verge Material Imported from beyond the Works

R44P6
R44P6. I
R44P6.2

area
Extra Over Items
Haulage o f Spoil
Disposal o f Spoil

R44P5.2

400
6060

m3
m3

30.00 $
70.00 $

12,000
424,200

15%
15%

$1,800
$63,630

$13,800
$487,830

300

m3

50.00 $

15,000

15%

$2,250

$17,250

1750

m3

55.00 $

96,250

15%

$14,438

$110,688

m3

60.00 $

15%

$0

$0

m3

40.00 $

3,400

15%

$510

$3,910

m3

5000 $

-

15%

$0

$0

m3-km
m3

0.65 $
40.00 $

4,280
26,400

15%
15%

$642
$3,960

$4,922
$30,360

85

6585
660

R44 - EARTHWORKS
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ME

ITEM

DESCRIPTION

R55 - ROCK FILLED GABIONS A N D MATTRESSES
ROCK FILLED WIRE MATTRESSES
R55P2
R55P2.1
Mattress size 4m x I .8m x 0.23m
R55P2.2
Mattress size 4m x I.8m x 0.17m
Excavation for Gabions and Mattresses
R55P5

Qty

Unit

45
30
15

m2
m2
m3

Rate

Amount

110.00 $
80.00 $
50.00 $

Contingency

4,950
2,400
750

Cont
Arnount

15%
15%
I 5%

Amount + Cont

$743
$360
$II3

$5,693
$2,760
$863

R55 - ROCK FILLED GABIONS A N D MATTRESSES

$9,315
,

R71 U N B O U N D PAVEMENT COURSE (NORMAL DUTY)
BASE COURSE
R7 1 P2
DGB20 under berm (300mm wide x I75mm
R7 I P2.1
thick)
DGB20 under shoulder (240mm thick)
R71P2.2
R7I

-

UNBOUND

26

m3

120.00 $

3,120

I 5%

$468

$3,588

340

m3

120.00 $

40,800

15%

$6,120

$46,920

PAVEMENT COURSE (NORMAL DUTY)

R82
R82P I
R82P2

LEAN M X CONCRETE SUBBASE
Supply and Place concrete in subbase
Finish and cure subbase

R82

LEAN MIX CONCRETE SUBBASE

$50,508

m3
m2

200.00 $
5.00 $

-

15%
15%

$0
$0

$0
$0
$0

R101 - COLD MILLING OF ASPHALT, BASE COURSE A N D CEMENT CONCRETE
Cold Milling t o Profile (Asphalt and Base Course Material)
R 1 OIP 1
Milling depth 50mm
5975
m2
RIOIP 1.1

12.00 $

71,700

15%

$10,755

$82,455

R101 - COLD M I W N G OF ASPHALT, BASE COURSE A N D CEMENT CONCRETE
R106 SPRAYED BITUMINOUS SURFACING
(WITH CUTBACK BITUMEN)
RI 06P2
Supply and Spray Binder - Class 170 Bitumen
(Including Adhesion Agent where required and
Preparation o f Surface)
R I 06P5

Sub Total

Supply, Incorporate and Spray Cutter Oil in Binder

$82,455

5975

litre

2.00 $

11,950

20%

2390

$14,340

120

litre

2.00 $

240

20%

48

$288

6 of 10
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DESCRIFT1ON

RI 06P7

Supply, Precoat Apply and Incorporate aggregate

RI 06P7.2

7mm Aggregate (Precoated)

EMI

1E11

NMI

Qty

Unit

35

m3

I

=

Rate

Amount

300.00 $

10,500

Contingency

20%

Cont
Amount

2100

Amount + Cont

RI I 6P2.3
RI 16P2.4
RI 16P3
RI I 6P3.2
RI I 6P4
RI I 6P4.3
RI I6P5
RI I 6P5.I
RI I 6P5.2
RI I 6P5.3
RI 16P12
RI 16P12.1
RI 16P12.2

Class320, 14mm Nominal size, Heavy Duty
Application
C1ass320, 20mm Nominal size, Heavy Duty
Application
Dense Graded Asphalt in Intermediate Courses
Class 320 20mm Nominal Size, 60mm thick,
Heavy Duty Application
Dense Graded Asphalt in Wearing Course
Multigrade 14mm Nominal Size, 40mm, Heavy
Duty Application
Dense Graded Asphalt Over an Existing
Pavement (No levels specified)
Class 320 14mm Nominal Size, Heavy Duty
Application
Class 320 20mm Nominal Size, Heavy Duty
Application
Class 320 28mm Nominal Size, Heavy Duty
Application
Miscellaneous Items
Ride Quality Test
Wheel Tracking Test

Sub Total

$12,600

R106 - SPRAYED BITUMINOUS SURFACING (nirn-i CUTBACK BITUMEN)
RI 16 - ASPHALT (Dense Graded and Open Graded) Ed 5/Rev 0
R116P I
Supply and Application o f Tack Coat (Including
Preparation o f Surface)
RI I 6P2
Dense Graded Asphalt in Corrective Courses

INN

NW.

MIN

Mil

NMI

$27,228

5685

litre

65

1.00 $

5,685

20%

1137

$6,822

t

180.00 $

11,700

20%

2340

$14,040

100

t

200.00 $

20,000

20%

4000

$24,000

17400

m2

33.00 $

574,200

20%

114840

$689,040

11950

m2

22.00 $

262,900

20%

52580

$315,480

575

t

180.00 $

103,500

20%

20700

$124,200

860

t

200.00 $

172,000

20%

34400

$206,400

1435

t

200.00 $

287,000

20%

57400

$344,400

I
I

item
mix

5,000.00 $
5,000.00 $

5,000
5,000

20%
20%

1000
1000

$6,000
$6,000

RI 16 - ASPHALT (Dense Graded and Open Graded)
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$1,736,382
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DESCRIPTION

ITEM

R 1 31 -GUIDEPOSTS
R 1 31P 1
Supply and Installation o f Guide Posts
RI31P2
Removal o f Existing Guide Posts

Qty

Unit

33
10

each
each

Rate

Amount

50.00 $
18.00 $

Contingency

1,650
180

Cont
Amount

30%
30%

Amount + Cont

495
54

$2,145
$234

R131 -GUIDEPOSTS

$2,379

RI32 SAFETY BARRIER SYSTEMS
R132P1
Removal of Safety Barriers (Steel)
R I 32P2
Removal o f Terminals and Transitions
RI 32P3
Construction o f Post and Rail Safety Barriers
RI 32P4
Post Holes at 400mm dia (Item with Provisional
quantity)
Construction o f Wire rope safety barrier system
RI 32P5
RI32P8
RI 32P10

RI32

-

Sub Total

Construction o f Terminals (MELT.)
Adjust Safety Barrier height by 100mm (approx.)

266
3
266

m
each
m

30.00 $
350.00 $
115.00 $

7,980
1,050
30,590

30%
30%
30%

2394
315
9177

$10,374
$1,365
$39,767

133

each

100.00 $

13,300

30%

3990

$17,290

215

m

100.00 $

21,500

30%

6450

$27,950

7

each

3,250.00 $

22,750

30%

6825

$29,575

175

m

20.00 $

3,500

30%

1050

$4,550

SAFETY BARRIER SYSTEMS

$130,871
.

RI41 -PAVEMENT MARKING
Nonprofile Thermoplastic Pavement Marking
RI 41 P5
Material - Longitudinal Lines

-

-

R141P5.1

L I Lane line

1160

m

2.00 $

2,320

30%

696

$3,016

RI41P5.2

El Edge Line

1510

m

2.00 $

3,020

30%

906

$3,926

RI4 I P5.3

E5 Edge Line

1430

m

2.00 $

2,860

30%

858

$3,718

RI4 I P5.4

C l Continuity Line

255

m

2.00 $

510

30%

153

$663

RI 41P6

Screeded or Sprayed Nonprofile Thermoplastic
Pavement Marking Material Transverse Lines
and Other Markings

RI4 I P6.1
R I 4IP6.2

UA3(R)
UA5(R)

2.2
4.5

m2
m2

60.00 $
60.00 $

132
270

30%
30%

40
81

$172
$351

D:\Temp\MR162 Mona Vale Road Stage 1 upgrade_Detail Design_2005_10_06.xls

INN

N M

M N

M E

M I

M N

MEN

INIII

I

=

Mill

8 of 10

IMO

M

I

N M

M N

MIN

111•1

INN

MINI

= I I

I I =

MIN

INIII

11E1

MINI

INN

-

1•111

,

DESCRIPTION

ITEM

R141

11=1

Qty

Unit

MIMI

M I

Rate

Amount

Contingency

NMI

NMI

Cont
Amount

= I ,

Amount + Cont

PAVEMENT MARKING

RI42 RAISED PAVEMENT MARKERS Ed 4/Rev 0
RI 42P2
Installation o f Retroreflective Raised Pavement
Markers
RI 42P3

Removal o f Raised Pavement Markers

265

each

15.00 $

3,975

30%

1193

$5,168

45

each

5.00 $

225

30%

68

$293
$5,460

2.63
0.96
0.66
1.08

m2
m2
m2
m2

300.00
300.00
300.00
300.00

0.57

t

10,000.00 $

5,700

15%

$855

$6,555

31

each

130.00 $

4,030

15%

$605

$4,635

5.33

m2

300.00 $

1,599

15%

$240

$1,839
$13,028

RI43 — SIGNPOSTING
RI73 - GENERAL CONCRETE PAVING
R173PI
Concrete Paving
RI 73P1.I
75mm thick (berm)
RI73

-

145

m2

50.00 $

7,250

15%

$1,088

$8,338
$8,338

GENERAL CONCRETE PAVING

R178 —VEGETATION
Spraying Weeds with Herbicide
RI 78P1
Topsoiling Using Site Material including surface
RI 78P2
preparation and Screening of Topsoil Stockpiles

Sub Total

$11,846

RI42 - RAISED PAVEMENT MARKERS
RI43 — SIGNPOSTING
R143PI
Manufacture of Signs
R143 P I (g)
Non-Reflective Sheet Non-Reflective Sheet
RI43 P I (k)
Class I Reflective Legend Screening Ink
Class 1 Reflective Non-Reflective Sheet
RI 43 P I (1)
RI 43 P I (q)
Class 2 Reflective Non-Reflective Sheet
R143P2
Manufacture and Delivery o f Sign Support
Structures
RI 41 P3
Erection o f sign structures (standard round
galvanised posts)
R143P6
Erection o f Signs

1111.

MINI,

1260

m2
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0.50 $

630

15%

$95

$725
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DESCRIPTION

ITEM
R I 78P2.2

Areas steeper than 5 to I except stepped batters.

RI 78P8
RI 78P 17
R I 78P19

Hydromulching
Lining Open Drains with Organic Fibre Mat
Watering

Cont
Amount

Qty

Unit

1225

m2

5.00 $

6,125

I 5%

$919

$7,044

I 225
385
100

m2
m2
kilolitre

1.50 $
5.00 $
50.00 $

1838
1925,
5,000

15%
15%
15%

$276
$289
$750

$2,113
$2,214
$5,750

Rate

Amount

Contingency

Amount + Cont

RI78 —VEGETATION

Sub Total

$17,845
$2,902,149

TOTAL FOR SCHEDULE OF RATES

20%

$587,078

$3,489,227

$3,489,227
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Assumptions

I

Topsoil depth = 50mm.

2
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3
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APPENDIX 6
Geotechnical Investigation Report and
Pavement Design for Mona Vale Road
between Manor Road and Ingleside
Road, Ingleside.
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MR162 - Mona Vale Road - Section 3

1 Introduction
The upgrade of the part of Mona Vale Road (MR162) between Manor Road and Ingleside Road is
being undertaken by the Authority. The upgrade will involve the provision of an additional lane in the
westbound direction by widening the northern side of the existing road. The widening requires
excavation into the existing roadside cutting (Figure 1) to a width of 7m. At the request of Barry
McLean, Senior Project Designer of Project Design Services Section, Technical Services Branch, a
geotechnical investigation for the proposed widening was required. The original scope of works
included the drilling of two boreholes located on the top of the existing cutting. Due to the anticipated
access restraints and Aboriginal heritage issues, the Geotechnical Engineering Unit proposed that a
geotechnical inspection and mapping of the existing roadside cutting may be considered as an
alternative to drilling. This proposal was accepted by the Client. The geotechnical inspection and
mapping were carried out by Arthur Li (Scientific Officer) and Linh Truong (Geotechnical Engineer) of
Geotechnical & Scientific Services (G&SS) on 07/02/2003. The width of the existing shoulder is about
2m, hence traffic control was provided by Yennora Works Office during the site inspection. This report
presents the results of the geotechnical inspection and mapping of the existing rock cutting and is to
be read in conjunction with report number G3417/1.

2 Geotechnical Assessment of the Existing Cut Face
Plates 1 to 7 show the condition of the existing cut face at the time of inspeciton on 07/02/2003. The
chainage reference referred to in this report is a temporary local chainage created to aid in the
geotechnical inspection.
The assessment was based on geotechnical mapping of the existing cut face and measurements of
dip angles and dip orientations of selected structural discontinuities. The existing roadside cutting is
about 160m long and generally about 2 to 3m high. The slope angle of the existing cut face is
approximately 75 to 80° to the horizontal and dipping towards a direction of 200°. The existing cut
face comprises predominantly slightly weathered Hawkesbury Sandstone. The bedding of sandstone
is generally dipping sub-horizontally to about 150 in the western part of the cutting (Plates 1 and 2),
becoming horizontal to sub horizontal in the eastern part (Plates 3 to 7). Fractured rock can be seen
around CH130 (Plate 6). An extremely weathered clay seam, up to 600mm wide, was identified at
approximately CH25 (Plate 1).
The bedding planes are intersected by randomly dipping joints. Some joints are dipping out of the cut
face towards the existing carriageway forming local plane failure. Some of these joints were identified
and measured as follows:
•

CH25 (below the clay seam)

48°/210°

(Plate 1)

•

CH60

40°/210°

(Plate 2)

•

CH80

66°/201°

(Plate 3)

•

CH110

25°/184°

(Plate 5)

•

CH140

43°/175°

(Plate 7)

Some sub-vertical joints were also identified and measured at CH56 and CH110 (Plates 2 and 6).
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1

The presence of blast holes (eg. Plate 3) on the cut face indicates that blasting was required in its
construction. It is therefore considered that the strength of sandstone is likely to be in the range of
high to very high.
At the time of inspection the cut face was seen to be dry. However it is possible that during and after
wet weather, seepage may emerge at the bedding planes and joints.

3 Geotechnical Comments Relating to the Stability of the
Final Cut Face

1

The proposed widening of Mona Vale Road may involve cutting back the existing cut face up to a
width of 7m and may produce a final cut face with a height up to 6m and a batter angle of 700.
A preliminary stability assessment for the final cut face may be based on the assumption that the
structural discontinuities exposed on the final cut face would be similar to those identified on the cut
face of the existing roadside cutting. Based on this assumption, the poles of the orientation
measurements of 13 structural discontinuities taken on the existing cut face are projected on to the
stereonet of the final cut face dipping at 70°/200° for assessment of its kinematic stability. A friction
angle (0) of 30° for the bedding and joint planes was assumed in the kinematic stability analysis. The
results show that 6 out of the 13 discontinuities fall within the 70° daylight envelope of the proposed
final cut face and are considered as kinematically unstable (Figure 2). It is inferred that local plane
failure may develop if the final cut face contains discontinuities with orientations similar to those six
joint planes, as shown in Figure 2.
The inspection of the existing cut face also found some clay seams. Plate 1 shows a relatively thick
clay seam (about 600mm) at about CH25. This clay seams is seen as supporting a boulder with a
dimension of about 1.5m at a height of about 2m above the ground. Undermining the clay seam
supporting this boulder may result in rockfall. If the same scenario also occurs on the final cut face
with a height of up to 6m, the resultant potential rockfall could pose higher risk to the traffic.
In view of the above comments, inspection of the final cut face by an experienced engineering
geologist or geotechnical engineer is necessary. Further recommendations to stabilise the cut face
should be made and implemented if necessary. It is also important to note that some instability
problems, such as rockfalls induced by stress release joints, may require a considerable period of time
to develop and thus may not be identifiable immediately after construction.
In view of the above comments the following recommendations are made,
•

Allow a minimum 3m clearance between the slope toe and the lane edge.

•

Slope remedial works (eg. shotcrete and rock bolting) should be allowed as provisional items in
the contract to enable implementation of remedial works where necessary.

4 Geotechnical Comments Relating to Construction
Visual inspection showed that pre-split blasting was used in the construction of the existing cut face.
Based on this information it is estimated that the strength of sandstone is in the range of high to very
high. It is considered that a large part of the materials to be removed may not be rippable. Other
excavation methods may need to be considered.

MR162 - Mona Vale Road - Section 3
Report No. 3417/2

Some comments relating to other possible excavation methods are outlined in Table 1 as preliminary
reference.
Table 1 — Excavation Methods for Rock Cutting
Method of Construction

Comments

Pre-split blasting with explosives

Environmental concerns regarding dust, noise and
vibration to nearby residence.
Require temporary closure of Mona Vale.

Rock splitting using soundless cracking agent

Avoid problems induced by the use of explosives but
relatively expensive.

Pre-split rock hammering

Slow, expensive and noisy.

The following line of actions are recommended to be undertaken in order to decide on the most
appropriate and cost effective excavation method:
•

Consult with RTA Environmental Section in finalising the widening works.

•

Conduct cost and risk analysis for the above construction methods.
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1 Introduction
The upgrade o f MR162 — Mona Vale Road between Manor Road and Ingleside Road is being
undertaken b y the Authority. The upgrade will involve the provision o f an additional westbound
lane. This report covers the geotechnical site investigation aspect o f the upgrade, located
between Manor Road and Ingleside Road.
This report was prepared at the request o f Barry McLean, Senior Project Designer o f Project
Design Services Section, Technical Services Branch. The Geotechnical and Scientific Services
(G&SS) branch o f Technical Services undertook site investigations in August 2002. The aim of
the investigations was to identify rock and soil properties o f material along side and on Mona
Vale Road. The focus o f this report has been to determine the suitability o f reusing the existing
road embankment fill on southern side o f Mona Vale Road for road widening purposes.

2 Site Geology
Sydney 1:100000 Geological Series 9130, 1983, indicates that the site is located in Sydney
Hawkesbury Sandstone from the Middle Triassic.

3 Site Investigation
3.1

Borehole Locations
At present 5 o f the 7 boreholes have been drilled along the study section o f the Mona Vale
Road. BH1 and BH2 were drilled on 02/08/02 followed b y the drilling o f BH3 and BH7
on 08/08/02. BH4 was a hand-augered borehole and was completed on 20/08/02.
Boreholes 5 and 6 are yet to be drilled and are located on top o f the existing rock cutting
on the northern side o f Mona Vale Road. Upon completion o f BH5 and BH6, geotechnical
information will be reported separately.
Prior to the commencement o f drilling, a geotechnical engineer from G&SS marked all
borehole locations on the ground. A survey o f existing utilities was then conducted by
R T A Survey Section, Technical Services on 01/08/02 to ensure that all borehole locations
were clear from any underground obstructions.
The final coordinates and reduced levels o f drilled boreholes were surveyed by the Survey
Section and are presented in Table 1 below. A borehole location plan is presented in
Appendix A o f this report.
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Table 1 — Borehole Locations
Easting

Northing

Reduced Level
(m)

BH1

324821.695

1271852.075

152.820

BH2

324876.527

1271831.318

153.407

BH3

325032.169

1271774.005

158.503

BH4

325172.587

1271751.069

151.830

BH7

324774.423

1271877.383

154.438

Borehole number

3.2

Coordinates

Drilling
The Site Investigation Unit o f G&SS carried out the drilling works using an RTA owned
truck mounted Pioneer P-400 drilling rig. Two Technical Officers from G&SS intum
supervised the whole o f the fieldwork.
For each borehole, with the exception o f BH4, continuous flight augers were used to drill
the soil overburden. SPTs were carried out in BH1, BH2 and BH7 at 1.5m intervals,
commencing at 1.0m below the existing ground. Only four complete SPTs were carried
out prior to encountering the relatively shallow bedrock. N o SPTs were carried out in BH3
as sandstone was encountered at 0.5m. BH4 was hand augered and was terminated at 1.5m
below ground at refusal.
At V-bit refusal, boreholes were cased and the rock was cored using NMLC equipment
with a 3m core barrel. Point load test were performed on representative samples o f rock
core to estimate the in-situ rock strength.
A summary o f borehole depths is listed in Table 2 below. Borehole logs including material
descriptions, in-situ test results and rock core photos are included in Appendix B. Also
attached in Appendix B are explanatory notes outlining classification methods and
descriptive terms.
Table 2 — Borehole Depths

3.3

Borehole Number

Augered Depth
(in)

Cored Depth
('n)

Total Drilled Depth
(m)

BH1

4.56

3.74

8.30

BH2

3.50

3.05

6.55

BH3

1.00

3.85

BH4

1.50

2.85
N/A

BH7

1.20

2.80

4.00

1.50

Laboratory Testing
Due to sandy nature o f existing fill and very thin layers o f alluvium and colluvium
underlain b y sandstone bedrock, no undisturbed soil sample were retrieved from the
boreholes.
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Ground Water Conditions

3.4

In the absence o f piezometers installed on site, water level measurement taken in BH1
indicates that the water table may be just above bedrock level. It is noted that Sydney has
been experiencing an ongoing dry spell.

4

Subsurface Conditions

In accordance with borehole information, beneath 0.2m o f asphaltic concrete, the thickness of
soil strata overlying sandstone varies from 0.5m (BH3) to 4.56m (BH1). Fill and colluvium
were the 2 main soil types intercepted by the boreholes. Borehole 1 also intercepts a layer of
alluvium (0.6m thick) between soil units I and III. Soil/Rock units and brief descriptions are
given in Table 3 below. Geological longitudinal section and cross section are presented in
Appendix C.
Table 3 — Soil and Rock Units
Unit

Type

Description

Fill

Unit thickness varies from approximately 0.5m at BH3 to 3.3m at BH1.
The fill material has been logged as light brown to yellowish red brown,
non-plastic to low plasticity clayey gravelly sand. The dominant
materials contained are angular fine to medium grained sand and angular
fine to coarse sandstone gravel. The fill contains varying percentages of
clay, sand and gravel with possible sandstone cobbles, showing
characteristics o f uncontrolled fill.
The N* values obtained range from 8 to 16 indicate that the in-situ density
o f the sandy material is loose to lower range o f moderately dense.

II

Alluvium

0.6m o f alluvium was encountered only in BH1.
This unit o f soil has been logged as grey to greyish-brown silty sandy
clay. The alluvium contains fine to medium grained sand, a scatter of
charcoal fragments and a trace o f ferruginous gravel.

///

Colluvium

This unit o f soil has been found only in BH1 and BH2 on the southern
side o f Mona Vale Road. The thickness varies from approximately 0.65m
to 0.85m. This layer is believed to become diminished at locations where
bedrock is encountered at very shallow depths, as is the case in BH3.
The colluvium consists o f grey to light grey-brown and light red-brown
clayey sand and silty sand. There are non-plastic to low plasticity pockets
o f sand throughout the soil strata. Unit III contains fine and medium
grained sand with slight traces o f charcoal fragments, sandstone gravel
and ferruginous gravel.

IV

Bedrock

Bedrock at the site is found at relatively shallow depth from 0.5m at BH3
to 4.56m at BH1.
The bedrock material is classified as Hawkesbury Sandstone, yellowish to
red-brown and light grey in colour. It is predominantly medium grained,
with cross bedding at 0 to 15 degrees and a scatter o f silty and micaceous
laminations. BH3 identified some 70 degree vertical joints with and
without clay infilling.
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5
5.1

Discussion
Existing Fill Conditions
The existing section o f Mona Vale Road is believed to be formed b y cut/fill construction
method. Past experience has indicated that the fill at or near the crest o f the road
embankment are generally poorly compacted and not well graded and o f "uncontrolled"
material.
Soil samples obtained from BH1 and BH2 are in agreement with the above statement.
Samples contain fine to medium grained sandy material augmented with larger gravels and
cobbles. This type o f grain size distribution is not conducive to effective compaction
necessary for stable and reliable fill platform.
SPT N values obtained from the boreholes also support this conclusion, with N* values of
only 8 to 16 indicating loose to lower range o f moderately dense non cohesive material. In
BH1 at 1.05m SPT refusal was encountered, but upon examining the soil samples, the
likely scenario would be that a cobble/gravel was present below the SPT liner tube and
therefore the result should be disregarded.

5.2

Widening o f Road on Southern (Fill) Side
As emphasised above the existing fill has not been engineered nor properly compacted and
is therefore considered not suitable for supporting further road widening or for reuse
purposes.

5.3

Reuse o f Excavated Fill
Excavation and recompaction o f existing fill is not a recommended option. As mentioned
in 5.1 the existing fill is poorly graded and would not be satisfactorily compacted to
achieve the minimum design compaction density.

6

Limitations

The above discussion is only based on information obtained from site investigations and in-situ
testing. N o undisturbed soil samples were obtained from site due to the non-cohesive nature of
the fill material. Only four complete SPTs were performed, but was enough to show the
significant variations in material size expected in uncontrolled fill conditions.
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Appendix A
BOREHOLE LOCATION PLAN
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BOREHOLE LOGS AND PHOTOS
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IS(50)
. d=0. 82
-4=0.88
MPa

.)-•
•

_

_

MW

6.0-

0%

0(50)
d=0.91
a=0.71
- MPa

_

BP 2 CLAY PR RF
BPs 5' Fe CLAY PR RF

r.

1=

_
_

SW
Is
F

_
--

....

-

-

,-.,

BP 101 CLAY PR AF
-

,..
id

6.55

-

END OF BORE HOLE 2 AT 6.55m.
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_
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HOLE NO : 3

NON-CORE DRILL HOLE-GEOLOGICAL LOG

SFIHLEEE/TJOB

M O N A VALE ROAD UPGRADE

PROJECT
MR162 LOCATION : B E T W E E N
POSITION:
DATE STARTED:

9/8/02

ANGLE FROM HORIZONTAL: 90°

SURFACE ELEVATION :
MOUNTING: TRUCK

P400

'RIG T Y P E :

I

N10 .ci 2G3417

L A N E C O V E R O A D A N D I N G L E S I D E ROAD

CONTRACTOR:

DATE COMPLETED: 9/8/02

RTA

DRILLER:

DATE LOGGED: 9/8/02

I.RULE

LOGGED BY : As

CHECKED B Y :

MATERIAL

DRILLING
WATER
CLASSIFICATION
FLUID
LOG
LOSS PENETRATION SAMPLES,
N
C
G
A
S
I
ETC DEPTH(m)
SYMBOL
DRILLING
DRILLING
LEVELS
G
C
R
A
P
H
I
N
D
G
L
IR
I &
Soil Type,
TEST,
G
R
O
U
N
D
T
Y
P
E
&
I

VH

•:*$

I

MATERIAL DESCRIPTION

CONSISTENCY
RELATIVELY
CONDITION
MOISTURE
D
T
E
Y
N
S
I

Colour, Plasticity or Particle Characteristic
Secondary & Minor Components

STRUCTURE
& Other Observations

BITUMINOUS CONCRETE

BITUMINOUS CONCRETE.
020

VE

•:•:*
• •••••
:.:.:

CASING
AD/TC
F

•

VH
..,,

?
1
SILTY SAND; '
?
RED BROWN. FINE TO MEDIUM GRAINED SAND WITH SOME
FINE GRAINED GRAVELS.
0.50
?
?
?
SANDSTONE:
YELLOW-BROWN. FINE TO MEDIUM GRAINED.

FILL

M

BEDROCK

0

EW AND EL STRENGTH

1 00

.....-

END OF NON CORE DRILLING AT 1.00m

ACYT REFUSAL

-

NOTE:
SEE CORED DRILL HOLE SHEET 2 0 1 2 FOR INFORMATION

2.0—

—

_

3.0-

-

-

_
4.0-

_
_
-

_

5.0-

1

_
_
_
6.0-

_

_
,

--1

7 0 -

-
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HOLE NO : 3

C O R E D DRILL HOLE LOG
MR162 - MONA VALE ROAD UPGRADE
BETWEEN LANE COVE ROAD AND INGLESIDE ROAD

PROJECT :
LOCATION:

SURFACE ELEVATION:

POSITION:
CASING DIAMETER
DATE STARTED:

BARREL (Length) : 3.0m
DATE COMPLETED: 2.8.02

NW

2.8.02

I

DRILLING

0

LI

Ei 0
0 .3

Ri

c,
3

`‘L'

a

1
&

-E.-

GRAPHIC
LOG

±-

E
F
L
D
I

L

DESCRIPTION
ROCK TYPE : Colour, Grain size, Structure
( t e x t u r e , f a b r i c , m i n e r a l c o m p o s i t i o n , hardness
a l t e r a t i o n , c e m e n t a t i o n , e t c a s applicable)

la

DRILL
DEPTH

LOGGED B Y :

GOOD

CHECKED BY:

RH

FRACTURES

MATERIAL

TESTS

S
A
M
E
S
P
L

BIT CONDITION:

DIAMOND SF

BIT:

DATE LOGGED: 2.8.02

R.MORTON

DRILLER:

RTA

CONTRACTOR

MOUNTING: TRUCK

P400

RIG TYPE:

PROGRESS

FILE / JOB N O : G3417
SHEET:
2 of 2
ANGLE FROM HORIZONTAL:

E S T STRENGTH
(SonaPs

c9 i tt
z15
';t

(3

"f

7

NATURAL

ADDITIONAL DATA

FRACTURE
SPAC1NG(mm)

( j o i n t s , p a r t i n g s , s e a m s , z o n e s . etc)

VISUAL

D e s c r i p t i o n , o r i e n t a t i o n , infilling
o r c o a t i n g , s h a p e , roughness,

r.'

t h i c k n e s S , other

8

0.0

S E E N O N - C O R E DRILL H O L E L O G S H E E T 1 ol 2
F O R I N F O R M A T I O N A B O V E 1.00m

_

S T A R T C O R I N G A T 1 00m

CORE IS(50)
d=0.53
LOSS

1.0
SANDSTONE:

MPa

MW

0
1

Y E L L O W B R O W N A N D P A L E G R E Y . MEDIUM
T H I N L Y B E D D E D A T 1 5 * - 3 0 ° WITH
I R O N S T A I N E D FISSURES

_

-

GRAINED.

%
0

...=
I

—

O
LS

IS(50)

—
-

-

a=0.41

%
0

MPa

O
LS
- th
%
0
1
N
M
C
L

----

C

C
O
R
E

N
C
G
O
R
I

JT 7 0 . CkliCLAY D1S RF
DEls A L O N G BPs & J T s A T LOW
& HIGH ANGLE

"---

IS(50)
d=0.31

-

2.0—

2.00

—
SW

SANDSTONE

MPa

-

P A L E G R E Y . M E D I U M G R A I N E D . M E D I U M TO

-

T H I C K L Y B E D D E D A T 1 5 * - 30°.

'.....-----''..-

7-P---"7---

-

C
O
R
E

_

_

—
_

B P 2 0 . CLAY PR RF
-

..
_

—

O
LS

J T 45° C L A Y P R S

a

-

W
R
E
T
A

B P 20* CLAY/CM P R R F

B P 2 0 . CLAY/ON P R RF

_

3.0—

_

%
0

_

-

_

,-- ---1......,--

_

<

<

---'''.---

-

15* C L A Y S E A M

—
-

B P 15. C L A W C N PR RF

B O R E H O L E D I S C O N T I N U E D AT

4.0—

NOTES:

3.85m

• J O I N T A N D BEDDING
ANGLES
ARE
APPROXIMATE.

_

DENOTES A N OPEN NATURAL
DEFECT.
. . . .

_
_

D E N O T E S A C L O S E D NATURAL
DEFECT WHICH MAY HAVE
B E E N OPENED B Y DRILLING

-

—
-

O R HANDLING.
_
_

5.0—

—

—

—

6.0—
-

—

—

7.0—
_

_

See Explanatory Notes for
detals of abbreviations
& basis of descriptions.
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NON-CORE DRILL HOLE-GEOLOGICAL LOG
PROJECT :
LOCATION

SURFACE ELEVATION:

POSITION:
RIG TYPE:

HOLE N O : 4
F I L E / J O B N O : G3417
SHEET:
1 of 1

MONAVALE ROAD WIDENING

N/A

DATE STARTED:

MOUNTING:
20/8/02

DRILLING

DATE COMPLETED: 20/8/02
I

CLASSIFICATION
WATER
FLUID
LOG
LOSS PENETRATION SAMPLES,
ETC DEPTH(m)
CASING
SYMBOL
DRILLING
DRILLING LEVELS
G
C
R
A
P
H
I
N
D
G
L
IR
I &
Soil Type,
TEST,
G
R
O
U
N
D
T
Y
P
E

I E 8 .F

/

D1
0.15

/

D2

////,,
D3

D4

„

/
//
///

F & VF

MATERIAL DESCRIPTION

LOGGED BY:

CONSISTENCY
RELATIVELY
CONDITION
MOISTURE
D
E
T
Y
N
S
I

Colour, Plasticity or Particle Characteristic
Secondary & Minor Components

SM
0.50

DRILLER:
RH

90°

R.HAHN
CHECKED BY:

MATERIAL

AS ABOVE: LIGHT BROWN AND LIGHT RED-BROWN.
SOME-FINE T O COARSE ANGULAR TO-SUB-ROUNDED SANDSTONE AND IRONSTONE GRAVEL.

STRUCTURE
& Other Observations

M

ALLUVIUM /COLLUVIUM
COLLUVIUM ?

_

AS ABOVE: LIGHT BROWN AND LIGHT GREY-BROWN.
SOME SAND AND SANDSTONE COBBLES.

/y/
/

0.75
H
N
A
D

20/8/02

SILTY SAND: BROWN, NON-PLASTIC. FINE AND MEDIUM
0.15 GRAINED. SCATTER SANDSTONE GRAVEL.

SP

0.50
U
A
G
R
E

DATE LOGGED:

SM

.1/

ANGLE FROM HORIZONTAL

CONTRACTOR: RTA

HAND AUGER

0.75
/
/

SM
&
SC

'

SILTY SAND AND CLAYEY SILTY SAND:
LIGHT RED-BROWN AND LIGHT YELLOW-BROWN. NON
AND SLIGHT PLASTICITY LAYERS AND POCKETS. SOME
FINE TO COARSE SANDSTONE GRAVEL WITH
OCCASIONAL COBBLES..

—

HAND AUGER REFUSAL AT I 5rn

20—
-

NOTE1. REFUSAL IN SANDSTONE. NATURE (COBBLE,
BOULDER,BEDROCK ?) IS UNKNOWN.

—,

2. OTHER HOLES WERE ATTEMPTED WITH REFUSAL
AT 0.45m and 0.60m ON SANDSTONE COBBLES.

-,
,
—

3.0--

_

_
—

_

_

4.0-

—

—

5.0—

_

_

6.0—

—
_

7.0-

1

S e e E x p l a n a t o r y N o t e s for
details o f abbreviations
8 b a s i s o f descriptions.
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HOLE NO : 7

NON-CORE DRILL HOLE-GEOLOGICAL LOG

I

PROJECT :
LOCATION :

MR162 - MONA VALE R O A D UPGRADE
BETWEEN LANE COVE R O A D A N D INGLESIDE R O A D

POSITION:

AS MARKED

SHEET.

LOGGED B Y :

MATERIAL

DRILLING

WATER
CLASSIFICATION
MATERIAL DESCRIPTION
FLUID
LOG
LOSS
PENETRATION
SAMPLES.
N
G
C
A
S
I
ETC DEPTH(m) SYMBOL
DRILLING
DRILLING
LEVELS
C
G
R
A
P
H
I
Soil T y p e , C o l o u r , Plasticity o r Particle Characteristic
N
G
IL
D
R
I &
T
E
S
T
.
D
N
O
U
G
R
E
P
Y
T
Secondary & Minor Components
&
o0

vH
VE

41441.•
:4.•
•,..*:.
Sc•
: .:.:

CASING
T
C
A
ID
.

1.00

BITUMINOUS CONCRETE.

?
?
?
SILTY SAND:
..,. . .
. , , . . . . , _ . _ . „ Fl„,
. . _v- __.,
.. ,
. i i ,.E
GRAINED
REDAIROWN.-FINE TO. MEDIUM
SAND WITH
GRAINED GRAVELS.
050
??
?

FILL

-

SANDY CLAY:
YELLOW BROWN. LOW PLASTICITY FINE TO MEDIUM
GRAINED SAND., PREDOMINANTLY FINE GRAINED
SAND
1.15
1.20

1.20

STRUCTURE
& Other Observations

BITUMINOUS CONCRETE.

4%;••

SPT
7,20 Re

CONSISTENCY
RELATIVELY
CONDITION
MOISTURE
Y
T
D
E
N
S
I

020

:

id

DRILLER: LRULE
AS
CHECKED BY:

CONTRACTOR: PTA
DATE LOGGED: 8/8/02

G3417

1 of 3

ANGLE FROM HORIZONTAL: 90°

SURFACE ELEVATION:

P400
MOUNTING: TRUCK
RIG TYPE:
DATE STARTED: 8/8/02
DATE COMPLETED: 8/8/02

FILE / J O B N O :

SANDSTONE: BEDROCK.

k

--+

END O F NON-CORE DRILLING AT 1.20m

N ` .
SPT HAMMER BOUNCING
-

NOTE:
SEE CORED DRILL HOLE LOG SHEET 201 2 FOR
INFORMATION BELOW 1.20m.

-

_

_

_

—

-

-

_

8.0
S e e E x p l a n a t o r y N o t e s for
d e t a i l s o f abbreviations
& b a s i s o f descriptions.
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HOLE NO : 7

CORED DRILL HOLE LOG

MR162 - MONA VALE ROAD UPGRADE
BETVVEEN LANE COVE ROAD AND INGLESIDE ROAD

PROJECT :
LOCATION :

SURFACE ELEVATION:

POSITION:
MOUNTING : TRUCK
BARREL (Length) : 3.0m
CASING DIAMETER: NW
DATE STARTED: 8.8.02
DATE COMPLETED: 8.8.02

' RIG T Y P E :

L
O
S
S

25 (±'

C
(O
R
E

5

3

DIAMOND SF

BIT:

DATE LOGGED: 8.8.02

BIT CONDITION:
LOGGED B Y : AS

MATERIAL
I

I

DRILLER: (RULE

CONTRACTOR: RTA

P400

DRILLING
PROGRESS

FILE / JOB N O : G3417
SHEET:
2 of 2
ANGLE FROM HORIZONTAL:

/GUNN

R. TESTS
-E
1.E
F
L
ID

,
I- (-9

S
A
M
E
S
P
L

CC
0

w
0

5 3
1:731

DESCRIPTION
ROCK TYPE : Colour, Grain size, Structure

0.0

(texture, fabric, mineral composition, hardness
alteration, cementation, etc as applicable)

2

GOOD

CHECKED BY:

FRACTURES

2 i,(50)MPa

NATURAL
FRACTURE
SPACNG(
Irnm)

2. - •,
0
7 7 1 7 7 7
.f,
al 5
2 2

,,
e e 8 § 8

EST STRENGTH

LS
1
'•

ADDITIONAL DATA

(joints, partings, seams, zones, etc)
Description. orientation, inalling
or coating. shape, roughness.
thickness. other

7,1
D
19
>

NOTE:
SEE NON-CORE DRILL HOLE LOG SHEET 1 of 3
FOR INFORMATION ABOVE 1.20m

1.01.20
LOSS
.
C
O
R
E

START CORING AT 1.20m

SANDSTONE:
RED BROWN, YELLOW BROWN AND PALE GREY.
FINE TO MEDIUM GRAINED, PREDOMINANTLY
MEDIUM GRAINED, SANDSTONE. THINLY BEDDED
AT 10" - 2 5 ' WITH IRONSTAINED FISSURES.
MICACEOUS.

%
0
IS(50)
d=0.28.
- MPa
(Invalid
Test)

O
LS
N
C
G
O
R
I

SANDSTONE:
RED BROWN AND YELLOW BROWN. MEDIUM
GRAINED FERRUGINOUS SANDSTONE. THINLY TO
VERY THINLY BEDDED AT 10° - 30°.

W
R
E
T
A
N
M
C
L

IN
W
M

=7,
-.. 1

-

—

W
T
HI
_

BP 10' CN PR RE (GB )
CLAY SEAM

W
H

1.95
2.0-

f{!
PAR'

HW

BP s AT IC,- - 15- Fe IR RE

-„_.---.

-

5
%
•
%
0

''
.•

LOSS
C
O
R
E
%
0

15(50)
a=0.18+
MPa
(Invalid
_Test)

3.0--

(3

—

-

-15(50)
d=0.19
MPa
(Invalid
Test)

-

_
4.0

-

DRILLING BREAK

..

4 00

• - - •---

DRILLING BREAK

• - - ---

DRILLING BREAK

-

DRILLING BREAK

j .....—

DRILLING BREAK

END OF BORE HOLE 7 AT 4.00

NOTE:
' THE RESULTANT STRENGTH VALUE OF THE
INVALID POINT LOAD TEST (1550) HAVE NOT BEEN
INDICATED ON THE 'ESTIMATED STRENGTH'
COLUMN AS THE ROCKS ACTUAL STRENGTH MAY
BE HIGHER.

5 0-_

NOTES:
'JOINT AND BEDDING ANGLES
ARE APPROXIMATE.
DENOTES AN OPEN NATURAL
DEFECT

-

_

_
_

DENOTES A CLOSED NATURAL
DEFECT WHICH MAY HAVE BEEN OPENED BY DRILLING OR
_
HANDLING.

—
-

6.0-

—

_
—

7.0--

_
_

See Explanatory Notes for
deta Is of abbreviations
8 basis of descriptions.
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Appendix C
GEOLOGICAL SECTIONS

MR162 — Mona Vale Road Upgrade — Section 3
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sou

- , R i l l

11111

11111

PIN

AEI

MN

11111

11111

11111

INN

INN

11111

,IMMI

11111

11111

NMI

BH3
RL (m)
158

158

156

BH2
BH1

-

FILL

\o\Ars

SPT 7
for 5cm, then >50

1\1*=16

SANDSTONE

—N'=3
—

ALLUVIUM-

152

\C)`.
-•••-" -

N•=8 -

154

7

150

•

COLLUVIUM
7

SPT 7
for 11cm.
then >50

148
RTA -

GEOTECH &

SCIENTIFIC SERVICES-TECHNICAL SERVICES-OPERATIONS DIRECTORATE

AUTHORISED:
M R 1 6 2 M O N A V A L E ROAD
MANOR ROAD TO INGLESIDE ROAD
GEOTECHNICAL LONGITUDINAL SECTION A
DATE:
04/11/2002
DRAWN BY

L.T.

FOR

S.Y.

REPORT G3417

SCALE

H 1:1000

V 1:100

BH7

RL (m)
154

154

BH1

152

FILL

SPT
for 5cm,
then >50

NOTIONAL SANDSTONE LEVEL

150
N*=8

SPT 7
for 11cm,
then >50

148

2 —
— ALLUVIUM?

I
?—
COLLUVIUM
,
7
—2
—

SANDSTONE

146

144

RTA — GEOTECH Sc SCIENTIFIC SERVICES—TECHNICAL SERVICES—OPERATIONS DIRECTORATE
AUTHORISED:
MR162 — MONA VALE ROAD
MANOR ROAD TO INGLESIDE ROAD
GEOTECHNICAL CROSS SECTION B
DATE:
04/11/2002
DRAWN BY
MINI

EMI

IMO

MIN

IMO

N E

M N

IMO

INN

L.T.
E N

FOR S.Y.
MIMI

REPORT G3417
N M

111111

N M

SCALE
INN

V 1:100

H 1:500
111111

NEI

N M

11•111

MEI

D A V I D S O N Andrew
From:
To:
Subject:
Date:

UPTON Greg
DAVIDSON Andrew
RE: Mona Vale Rd Pavement Design
Wednesday, 29 March 2000 16:42

Andrew,
Sorry for delayed reply.
Yes, I agree, Option 1 OK, provided adequate support over the subgrade for compaction of the asphalt (which
I suspect would be OK as this location should be well drained).
From: DAVIDSON Andrew
To: UPTON Greg
Subject: FW: Maon Vale Rd Pavement Design
Date: Wednesday, 22 March 2000 10:17
Greg have you made any progress with the pavement designs for Mona Vale Rd? See previous message
please.
From: DAVIDSON Andrew
To: UPTON Greg
Subject: Maon Vale Rd Pavement Design
Date: Thursday, 2 March 2000 12:20
Greg, Bob Aich has proposed two pavement design for widening of Mona Vale Rd between 200m south of the
Bahai Temple to 400m north of Ingleside Rd, Terrey Hills. Option 1 would be best from cost and
constructability point of view. Do you have any objection.
I have the report here if you ned to consult it
Option 1
40mm AC14
55mm AC2090mm AC28
70mm AC20
Seal _z_.------,
Lateritic Gravel/Sandstone CBR 10 (ten day soak)
All AC 320 Bit and HDA
Option 2
35mm AC14
55mm AC20
80mm AC28
170mm 5MPa concrete
Lateritic Gravel/Sandstone CBR 10 (ten day soak)
All AC 320 Bit and HDA
Thanks, Andrew
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1.

INTRODUCTION

This report contains pavement investigation and design options for the proposed
upgrading work on the Mona Vale Road between Powder Works Road and Ingleside
Road in Ingleside. This has been requested by the Design Office, Sydney Technical
Services. At the time o f the pavement investigation, plans for widening the road had
not been finalised.
Pavement designs have been carried out in accordance with the principles o f the
AUSTROADS Pavement Design Guide, RTA Form 76 and relevant RTA Technical
Directions.
2.

PAVEMENT INVESTIGATION

The investigation covers a visual assessment o f the existing pavement including the
side streets. Fifteen test pits were excavated to determine the existing pavement
configuration and layer material properties. Dynamic Cone Penetrometer tests were
carried out in five test pits. Samples taken from each test pit were tested at Scientific
Services Laboratory. The detailed description o f test pit locations, layer material
encountered and the material test results are contained in Appendix A.
3.

EXISTING PAVEMENT

The pavement section consists o f a t w o lane road with dense graded asphalt wearing
surface. The asphalt on the east bound lane is in a sound condition. However, on the
west bound lane particularly near Manor Road intersection cracking was observed. An
examination o f the test pit data indicates pavement layers are variable representing past
rehabilitation and heavy patching works. The data from the test pits together with the
material test results were used in determining the proposed rehabilitation treatments.
The reference chainage is taken as 0.000 km which is a point 200m East o f Powder
Works Road.
The general configuration o f pavement sections are as follows:
Pavement Section
Powder Works/Rd t o Lane Cove/Rd
Chainage 0.000 km - 0.400 k m

. .•
(betie:isotailed)

CBR 5% to >15%

Lane Cove Road to Ingleside Road
Chainage 0.400 km - 1.200 km
150thrh.20.0mm Asphalt
..(Dease.Graded)..

CBR 7.5% to >15%

MR162 - Mona Vale Road Section between Powder Works Rd and Ingleside R d
-

I

1

4.

DESIGN TRAFFIC

4.1

Mona Vale Road

The traffic analysis for the pavement design was undertaken in accordance with the
AUSTROADS Pavement Design Guide using the traffic data from the tube counting
station 57016 on MR162 Mona Vale Road just north o f Powder Works Road. The
data from this station is considered t o be representative o f traffic using the section.
The station provided AADT figures as detailed in the following table.
Station
1983
1985
57016*
12,730 13,509
* A A D T in axle-pairs

1987
14,963

1989
16,580

1991
18,204

1993
17,564

The values in the table were used to estimate the AADT in the year 1999 the first
year o f operation. A value o f 1.04 axle-pairs per vehicle was assumed from past
experience for a similar trafficked road. The following data was used to determine the
design traffic:

1

Growth Rate
Commercial Vehicles
ESAs / Cvs
Lane Distribution
Reliability Factor

=
=
=
=
=

3.4%
7%
1.9
100% (Design Lane)
2

The above data was used with Method 3 and Methods 1&4 o f Appendix E o f the
AUS FROADS Pavement Design Guide. It was found that Method 3 provided the
higher traffic loading and was adopted in the design. The following relationships were
used to derive the design traffic loading analysis:
N S s = 1 1
NSA
Nsc = 10.0 x NE
NE
. X
The following table summarises the design number o f standard axles for the three types
o f material.
DESIGN TRAFFIC LOADINGS
Design

ESA

STANDARD AXLE REPETITIONS FOR MATERIALS

Life

Asphalt

20 Years

2 . 8 6 x 107

Cemented

Subgrade

(Standard axle repetitions)

(Standard axle repetitions)

(Standard axle repetitions)

3 . 1 4 x 107

2 . 8 6 x 108

3 . 1 4 x 107

Details o f the traffic analysis are contained in Appendix B.
4.2

Local Access Roads

The design traffic loadings for the local roads connecting to Mona Vale Road were
obtained from the AUSTROADS publication titled A Guide to the Design o f New
Pavements f o r Light Traffic.
•

•
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1

The local roads were considered equivalent to local access with no buses catagory.
Design traffic was based on the following data:
AADTCV*
Growth Rate
Commercial Vehicles
ESAs / Cvs
Design Lif9

=
=
=
=
=

8 (single lane)
1%
4%
0.3
20 years

*Annual Average Daily Commercial Vehicles

Design traffic loading for the local access roads are as follows:
NE
(ESA)
2.00 x 104
5.

Asphalt

Subgrade

(Standard a)de repetitions)

(Standard axle repetitions)

2.20 x 104

2.20 x 104

SUBGRADE CONDITION

The subgrade material encountered within the existing alignment o f Mona Vale Road
is predominently a sandstone gravel with low plasticity index. The soaked C B R values
range from 7.5% to 39.5%. However, the subgrade material from the local access
roads vary from sandy loam t o clayey gravel and the soaked CBR values range from
2% to 4.5%. The laboratory soaked C B R result obtained for each test pit was adopted
in determining the design pavement thickness at that location as discussed further in
section 7.
6.

PAVEMENT MATERIALS

The bitumen properties for currently tested samples o f Shell bitumen together with
fixed volumetric proportions for the asphalt mix design are summarised in the
following tables. These were used as input data for the calculation o f the asphalt
modulus for 60 km/hour traffic speed in conjunction with RTA Specification R116
requirements.
Property o f C320
Binder
PI
T800
pen (°C)
Operating Temp.
Modulus (MPa)
Mix Property
(by volume)
% of bitumen
% o f aggregate
% of air voids
Emix (Modulus)

Value
-0.2
57°C
28.0°C
13.1 MPa
A C 14
C320 Binder
12.23
81.85
5.92
2,150 MPa

AC 20
C320 Binder
12.34
81.74
5.92
2,100 MPa

M1R162 Mona Vale Road Section between Powder Works Rd and Ingleside Rd
-
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The following material parameters have been used in the determination o f pavement
rehabilitation options.
Pavement
Layer

Material
Property

Modulus
(MPa)

Modulus
Ratio (Ev/Eh)

Poisson's
Ratio

Asphalt (C320)
AC14
Asphalt (C320)
AC20
Existing Cracked
Asphalt
Granular Base
Overlay
Existing Base
Material
Existing Subbase
Material
Subgrade

Isotropic

2,150

1.0

0.40

Isotropic

2,100

1.0

0.40

Isotropic

920

1.0

0.40

Anisotropic

350

2.0

0.35

Anisotropic

250

2.0

0.35

Anisotropic

150

2.0

0.35

Anisotropic

2 0 - 150

2.0

0.45 / 0.35

(cohesive / non-cohesive)

1

7.

PAVEMENT REHABILITATION OPTIONS

7.1

Mona Vale Road

The information from the test pits revealed varying conditions o f material properties
and thicknesses for the project length. For these reasons a representative configuration
could not be selected. Hence, a sensitivity analysis was performed by assessing each of
the test pit layer configurations for an appropriate rehabilitation treatment.

1

In-situ stabilisation is not considered viable as the rehabilitation o f this section is t o be
carried out under traffic. As the project length consists o f an asphalt surfacing and is
not constrained by kerb and gutter, a single rehabilitation treatment o f asphalt mill and
overlay work is proposed.
Each o f the test pit layer configurations was designed for a 20 year life. The following
tables detail the minimum overlay thicknesses required after milling 50mm off the
existing asphalt. The thickness o f asphalt overlay varies depending on the structural
adequacy o f the existing pavement.
Asphalt Overlay after milling 50mm off existing asphalt for Eastbound Lane
Design Life
20 Years

MR162

TP8

TP7

TP3

TP9

TP10

TP11

TP12

Ch 0.040

C h 0.18Q

C h 0.350

C h 0.500

Ch 0.700

Ch 0.850

Ch 1.100

135 mm

135 mm

130 mm

90 nun

50mm

90 nun

50mm

- Mona Vale Road - Section between Powder Works Rd and Ingleside Rd
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Asphalt Overlay after milling 50mm o f f existing asphalt for Westbound Lane
Design Life
20 Years

TP5

TP15

TP14

TP13

Ch 0.380

Ch 0.730

C h 1.000

C h 1.150

120 mm

135 mm

120 mm

90 mm

The following schematics detail the asphalt overlay required to extend the life up t o 20
years on the section o f Mona Vale road under consideration.
Powder Works Road to Lane Cove Road (Chainage 0.000 km - 0.400 km)
Eastbound

/ Westbound
Overlay

Mill SOmnlELCrackI
•

C B R 5 % to >15%

Existing
Pavement

Lane Cove Road to Ingleside Road (Chainage 0.400 km - 1.200 km)
Westbound

Eastbound

99.004.01*R.19Y.r14

Overlay

1

..racke

Existing
Pavement
CBR 7.5% to >15%

C B R 7.5% to >15%

The adoption o f either 100mm or 150mm o f asphalt overlay will depend o n which side
the road is widened.
Note:

Construction tolerances totalling 10 m m have been applied to the design thickness.

MR 162 Mona Vale Road Section between Powder Works Rd and Ingleside Rd
-
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7.2

Local Access Roads

The recommended asphalt overlay for the local access roads are shown below:
Asphalt Overlay Over the Existing Pavement
Design Life
20 Years

TP1

'TP2

TP4

TP6

Chiltern

Chiltern

Lane Cove

Manor

85 mm

50 mm

110 mm

70 mm

Calculation sheets for the pavement design worksheets are contained in Appendix C.
8.

COMMENTS

As the final line for the reconstruction has not been finalised and because the widening
may either be in a cut or fill o r a combination o f both, the final pavement design will
need to be reassessed and further pavement options considered in light o f construction
practices.

Report prepared by:

Reviewed by:

Ya o Tharan
Engineer, Flexible Pavements
Pavements Branch
04 March 1999

Phil Walter
Manager, Flexible Pavements
Pavements Branch
04 March 1999

DAVID SUTTON
DESIGN OFFICE, PARRAMATTA
BOB AICH
GEOTECHNICAL SERVICES SECTION, PARRAMATTA
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APPENDIX A
Field data Sheet
Laboratory Test Report

1
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R T A

H.O.: T S S 380.1
RM: kp
Ray Morton

(02) 9 9 3 5 7346

( P a g e 1 o f 7)

SCIENTIFIC SERVICES LABORATORY
•

2 8 E n n i s Road, M i l s o n s Point, 2061

T e s t Report
o n P a v e m e n t Sampling
MR 162 Mona Vale Road, Ingleside
Report No: S5228
TESTING REQUEST: Phil Walter, RTA P a v e m e n t s Branch.
DATE: 30 N o v e m b e r 1998.
On the 2/3 December 1998 a series o f test holes (15) were dug through the existing
pavement o f Mona Vale Road Ingleside to ascertain the sub base and sub grade
conditions and characteristics. Reconstruction is proposed between 200 m north of
Powder Works Road and Ingleside Road, Ingleside.
As requested, the investigation provided a sampling schedule o f each test hole's
material profile, as well as providing samples for laboratory determination o f ten day
soak CBR and Plastic Index (reported in S5228 part 2).
Attached (pages 2-6) are test hole sampling schedules andmoisture contents, together
with DCP measurements (page 7). Please note that all chain e locati Ins were taken
from the provided plans o f Mona Vale Road.
R A Y MORTON
For THE LABORATORY MANAGER
SCIENTIFIC SERVICES LABORATORY
RTA PAVEMENTS BRANCH
PHIL WALTER
MANAGER, FLEXIBLE PAVEMENTS
RTA PAVEMENTS BRANCH
cc

RICHARD HORNER
MANAGER, MATERIALS TECHNOLOGY
RTA PAVEMENTS BRANCH
WES MICHALSKI
SCIENTIFIC SERVICES LABORATORY

10 DEC tr-os
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T e s t R e p o r t N o : S 5 2 2 8 S a m p l i n g Schedule
Title: M . R . 162 M o n a V a l e R o a d , P r o p o s e d I m p r o v e m e n t s between
P o w d e r W o r k s R o a d a n d Ingleside R o a d , Ingleside
Chainage:
Location:

40.00
Mona Vale Road, eastbound, centre

Pavement Condition:
Sample Hole Number:
Material Profile (mm):
(Sample No. & Moisture)

Chainage:
Location:

(8a, 9.0%)
(8b, 8.0%) CBR

180.00
Mona Vale Road, eastbound, centre

Pavement Condition:
Sample Hole Number:
Material Profile (mm):
(Sample No. & Moisture)

Chainage:
Location:

Few fatigue cracks
8
0-100, asphaltic concrete
100-300 lateritic gravel
300-600+ loam gravel

Appears sound
7
0-100 Asphaltic concrete
100-500+ Lateritic gravel
500+ Cone Penetrometer

1
(7a, 11.3%) CBR
(See attachment)

300.00
Chiltern Road, South Bound, centre, at stop line

Pavement Condition:
Sample Hole Number:
Material Profile (mm):
(Sample No. & Moisture)

Failed patch area
1
0-25 chip seal
25-100 lateritic gravel
100+ Sandy loam
100+ Cone Penetrometer

(I a, 7.2%) CBR
(See attachment)

1

1

I.
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T e s t R e p o r t N o : S 5 2 2 8 S a m p l i n g Schedule
Title: M . R . 162 M o n a V a l e R o a d , P r o p o s e d I m p r o v e m e n t s between
P o w d e r W o r k s R o a d a n d Ingleside R o a d , Ingleside
Chainage:
Location:
_

300.00
northbound,
Chiltern Road,
centre, 32 m north from sample hole
number 1

Pavement Condition:
Sample Hole Number:
Material Profile (mm):
(Sample No. & Moisture)

Chainage:
Location:

(2a, 5.3%)
(2b, 6.4%)

350.00
Road,
eastbound,
Vale
Mona
outer wheel track

Pavement Condition:
Sample Hole Number:
Material Profile (mm):
(Sample No. & Moisture)

Chainage:
Location:

Appears sound
2
0-50, asphaltic concrete
50-150 19 m m FCR
150-450+ lateritic gravel

Appears sound
3
0-100 Asphaltic concrete
100-150 19 m m FCR
150-300 lateritic gravel
300-600 loam/clay gravel
600+ sandstone bedrock

(3a, 13.4%)
(3b, 8.4%)

370.00
Manor Road, southbound (shoulder), 42m south M.V. Rd centre line,
6 m from Manor Road centreline

Pavement Condition:
Sample Hole Number:
Material Profile (mm):
(Sample No. & Moisture)

Gravel shoulder
6
0-300 crushed sandstone
300+ clay
300+ Cone penetrometer

(6a, 20.1%) CBR
(see attached page)
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T e s t R e p o r t No: S5228 S a m p l i n g Schedule
Title: M.R. 162 M o n a V a l e R o a d , P r o p o s e d I m p r o v e m e n t s between
P o w d e r W o r k s R o a d a n d I n g l e s i d e R o a d , Ingleside
Chainage:
Location:

380.00
Mona Vale Road, westbound, centre

Pavement Condition:
Sample Hole Number:
Material Profile (mm):
(Sample No. & Moisture)

Chainage:
Location:

1
(5a, 9.1%) CBR

440.00
Land Cove Road East, eastern shoulder approximately 40 m north of
M.V. Rd, centre line, 9 m from L.C. Rd centre line

Pavement Condition:
Sample Hole Number:
Material Profile (mm):
(Sample No. & Moisture)

Chainage:
Location:

Many fatigue cracks
5
0-100, asphaltic concrete
100-200 lateritic gravel
300-600 sandstone fill
600+ sandstone bedrock

Gravel shoulder
4
0-50 sandstone gravel
50-350+ clay/loam mix
350+ cone penetrometer

(4a, 13.6%) CBR
(See attachment)

500.00
Mona Vale Road, east bound, centre (cutting)

Pavement Condition:
Sample Hole Number:
Material Profile (mm):
(Sample No. & Moisture)

Few fatigue cracks
9
0-175 asphaltic concrete
175-300 lateritic gravel
300-450+ crushed sandstone

(9a, 8.6%) CBR

1
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T e s t R e p o r t No: S5228 S a m p l i n g Schedule
Title: M.R. 162 M o n a Vale Road, Proposed Improvements between
Powder W o r k s Road and Ingleside R o a d , Ingleside
Chainage:
Location:

1000.00
Mona Vale Road, westbound, centre

Pavement Condition:
Sample Hole Number:
Material Profile (mm):
(Sample No. & Moisture)

Chainage:
Location:

(14a, 5.5%) CBR

1100.00
Mona Vale Road, east bound, centre (fill)

Pavement Condition:
Sample Hole Number:
Material Profile (mm):
(Sample No. & Moisture)

Chainage:
Location:

Appears sound
14
0-125 Asphaltic concrete
125-300 Lateritic gravel
300-600+ Lateritic/loam gravel

Appears sound
12
0-200 Asphaltic concrete
200-400 Lateritic gravel
400-600 Sandstone gravel

(12a, 8.3%)

1150.00
Mona Vale Road, southern shoulder, 4.5 m from M.V. Rd centre line
(fill)

Pavement Condition:
Sample Hole Number:
Material Profile (mm):
(Sample No. & Moisture)

Shoulder, appears sound
13
0-175 Asphaltic concrete
175-300 Lateritic gravel
300-650 Crushed sandstone
650-1300+ Sandy loam
650+ Cone penerometer

(13a, 7.7%)
(13b, 9.7%) CBR
(See attachment)
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T e s t R e p o r t No: S5228
Title: M . R . 162 M o n a V a l e R o a d , P r o p o s e d I m p r o v e m e n t s between
P o w d e r W o r k s R o a d a n d I n g l e s i d e R o a d , Ingleside
D y n a m i c C o n e Penetrometer
( T a b l e o f Results)
Chainage
Sample Hole No
Depth; start DCP
Blows/Depth 0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

180.00
7
500 mm
1 cm
2.5
4
5
6
7
7.5
8.5
8.5
9
10
11
12
13
14.5
16.5
17.5
19
21
23
25
27
29.5
32.5
36.5
41
43.5

300.00
1
100 mm
2 cm
4
7
8
10
11
12
13
14
14.5
15
15.5
16
16.5
17
17.5
18
18

370.00
6
300 mm
1 cm
4
7.5
11
14
16
19
22
24
26
28
29
29.5
29.5

440.00
4
350 mm
1 cm
2
3
5
6
7
8
9
10
11
12
13.5
14.5
15
17
18
19.5
20.5
21
22
22.5
23

1150.00
13
650 mm
2 cm
6
10
12
14
16.5
19
21
23
26
29
32
36
40
44
50
55
59
63
65

I.
I.

R T A Technolo.y
Pavements Branch
2 8 Ennis Road
Milsons Point N S W 2061
Telephone (02) 9 9 3 5 7311
Fascimile (02) 9 9 3 5 7326
P O Box 404
Milsons Point N S W 1565

REPORT

No:

S 5228

CALIFORNIA B E A R I N G RATIO (T 117)
L a b o r a t o r y R e p o r t Sheet
S 5228

LABORATORY NUMBER
8b

SAMPLE NUMBER
T E S T METHOD USED

T117

9a

10a

ha

13b

T117

T117

T117

T 117

M R 162 Mona Vale Road

LOCATION O F SAMPLE
LOT SAMPLE

[FROM]

REPRESENTS

[TO

]

DEPTH O F SAMPLE

[FROM]

TAKEN (mm)

[TO

]

FIELD (Insitu) MOIST. C O N T .

%

COMPACTIVE EFFORT

STD

STD

STD

STD

STD

17

34.7

4.9

10.4

1.3

1.986

1.933

1.74

1.836

1.877

8

8.6

11

7.9

9.7

1.986

1.933

1.926

1.847

1.877

ADDITIVE TYPE
ADDITIVE C O N T E N T

`)/0

RETAINED ON 1 9 m m SIEVE
MAX DRY DENSITY

t/m3

O P T MOISTURE C O N T E N T
MOULDED DRY DENSITY
MOULDED MOISTURE
P E R C E N T MDD
P E R C E N T OMC

%
t/m3

°A)

%

7.9

9.2

13.6

7.8

10.2

100.0

100.0

110.7

100.6

100.0

%

DAYS SOAKED

10

10

10

10

10

SWELL

%

0.1

0.0

1.9

0.0

1.0

MOISTUR

TOP 30mm

11.2

12.6

22.8

14.3

15.7

AFTER

WHOLE SAMPLE

%

11.7

12.8

20.1

13.0

16.2

SOAKING

OTHER

ok

C B R VALUE

%

%

AT PENETRATION (mm)
C B R VALUE
AT PENETRATION (mm)

%

34.6

39.4

7.5

30.1

8.5

2.5 mm

2.5 mm

2.5 mm

2.5 mm

2 . 5 mm

35.3

40.1

8.0

30.7

8.6

5 mm

5 mm

5 mm

5 mm

5 mm

Comments:

W.Michalski (Approved
Date:
T S S - T P 409902 S i I A
-

( R e v i s e d M a r c h 199

gnitory)

I

R T A Technologyraj
Pavements
2 8 Ennis Road
Milsons Point N S W 2061
Telephone (02) 9 9 3 5 7311
Fascimile (02) 9 9 3 5 7326
P O B o x 404
Milsons Point N S W 1565

REPORT

No:

S 5228

C A L I F O R N I A BEARING RATIO (T 117)
L a b o r a t o r y R e p o r t Sheet
LABORATORY NUMBER

S 5228

SAMPLE NUMBER

14b

T E S T METHOD USED

T 117
M R 162 M o n a Vale Road

LOCATION O F SAMPLE
LOT SAMPLE

[FROM]

REPRESENTS

[TO

DEPTH O F SAMPLE

[FROM]

TAKEN (mm)

[TO

]
]

FIELD (Insitu) MOIST. C O N T .

%

COMPACTIVE EFFORT

STD

ADDITIVE TYPE
ADDITIVE C O N T E N T

%

RETAINED ON 1 9 m m SIEVE
MAX DRY DENSITY

7.4
1.988

t/m3

O P T MOISTURE C O N T E N T
MOULDED DRY DENSITY
MOULDED MOISTURE
PERCENT MDD
PERCENT OMC

%
t/m3

%

5.5
1.988
9.7

%

100.0

%

DAYS SOAKED

10

SWELL

%

0.1

MOISTUR

TOP 30mm

AFTER

WHOLE SAMPLE

%

SOAKING

OTHER

%

C B R VALUE

%

%

AT PENETRATION (mm)
C B R VALUE
AT PENETRATION (mm)

12.4
12.7
30.5
2 . 5 mm

%

34.4
5 mm

Comments:

W.Michalski (Approve

Signitory
c-----------'

TSS

- TP - 409902 - S11A

Date :
(Revised March 1998)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1
I
I

I

R T A Technology
Pavements Branch
28 Ennis Road
Milsons Point N S W 2061
Telephone (02) 9935 7311
Fasctmile ( 0 2 ) 9 9 3 5 7326
PO B o x 404
Milsons Point N S W 1565

P L A S T I C I T Y INDEX
TEST REPORT NO: S 5228
CLIENT:

ROADS AND TRAFFIC AUTHORITY
PAVEMENT BRANCH
ROSEBERY NSW 2018

ATTENTION:

P h . Wailer

REFERENCE:

001434

DATE RECIEVED:

18.12.98

SAMPLE DETAILS:

M R 1 6 2 M o n a Vale Road

Pg. 1 o f 1

Plasticity Index
T e s t M e t h o d s T - 108, T 1 0 9 T 113
,
Sample No.
Ia
2a
2b
3a
3b
4a
5a
6a
7a
8a
8b
9a
10a
ha
12a
13a
13b
14a
15a

A p p r o v e d Signatory
Date:

Liquid Limit
Sliding
Sliding
Sliding
33.6
22.4
39.1
29.5
46.2
33.4
19.0
22.8
Sliding
24.0
Sliding
30.0
28.8
Sliding
Sliding
21.0

Plastic Limit
N o Plastic
N o Plastic
N o Plastic
15.7
16.6
18.0
18.9
21.0
13.9
15.3
16.9
N o Plastic
12.9
N o Plastic
19.6
21.6
N o Plastic
N o Plastic
12.3

Plasticity Index
0
0
0
17.9
5.8
21.2
10.6
25.2
19.5
3.7
5.9
0
11.1
0
10.4
7.2
0
0
8.7

-

st.

=11

=

I

=

I

M E

=

I

= O

=

I

I

=

ONE

I I =

= I I

I I =

= 0

I
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= 0
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I

I
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APPENDIX 7
Review o f Environmental Factors
(December 1999)
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Proposal Identification
Name o f Proposal:

Proposed Upgrade o f Mona Vale Road, between Addison Road and
Ingleside Road, Ingleside.

Region / Directorate

Sydney Client Services Branch, Client Services Directorate.

Local Government Areas:

Warringah and Pittwater Councils.

Road Number and Name:

M R 162 Mona Vale Road.
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Introduction and Background
This Review o f Environmental Factors (REF) has been prepared b y Environmental
Technology, RTA Operations, on behalf o f the NSW Roads and Traffic Authority
(RTA). Input on the concept design and construction components has been provided
by Sydney Technical Services, RTA Operations.
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The REF has been prepared to assess the potential impacts o f the proposed upgrading
o f Mona Vale Road between Addison Road and Ingleside Road, Ingleside, Sydney,
NSW. It presents details o f the Proposal, assesses the existing natural and social
environments, describes the potential impacts on the environment, and presents
safeguards to minimise and/or remove these identified impacts. The REF includes a
consideration o f Clause 82 o f the Environmental Planning a n d Assessment
Regulation, 1994.
The findings o f the REF will be considered when assessing:
* whether the Proposal is likely to have any significant impact on the environment
and therefore the necessity for an EIS under Section 112 o f the EP&A Act; and
* the significance o f any impact on threatened species as defined by the Threatened
Species Conservation Act 1995, in accordance with Section 5A o f the EP&A Act
and therefore the requirement for a Species Impact Statement (SIS).

1.1

Background

Mona Vale Road forms part o f the Sydney Arterial Road Network and is a State
Route providing a major east/west link between the Pacific Highway at Pymble and
Pittwater Road at Mona Vale and serving other major arterial and sub arterial routes
on the way.
As part o f the Arterial Road System, the route has a functional role to carry through
traffic from one region to another forming a principal avenue o f communication for
traffic movements. The section between McCarrs Creek Road and Pittwater Road is
severely compromised by the undulating and narrow alignment and heavy traffic
volumes causing excessive delays together with a poor traffic service level. The
route also provides for a significant north/south traffic movement at McCarrs Creek
Road, Powder Works Road and Pittwater Road.
A Road Safety Audit was commissioned by the RTA (Transport and Urban Planning,
1998) following an accident at the intersection o f Emma Street and Mona Vale Road
in June 1998. As a result, several suggestions for improving road safety on Mona
Vale Road were raised (see section 5.2).
The RTA subsequently commissioned RTA Operations, Sydney Technical Services,
to undertake the design o f the upgrade o f Mona Vale Road between Addison Road
and Ingleside Road. An REF was commissioned to review the impact o f the
Proposal.

Environmental Technology

Review of Environmental Factors

Upgrade of Mona Vale Rd between Addison Rd & Ingleside Rd.

A concept design was developed ('original proposal') and presented to relevant
authorities and stakeholders for comment in September 1998, as part o f the
consultation for the REF. Specialist studies were undertaken, as part o f the REF, to
determine the impact o f the Proposal. The Flora study found that this proposal would
have a significant impact on a threatened flora species, Grevillea caleyi and the
Duffys Forest threatened community.
Further consultation occurred with stakeholders including NPWS, Pittwater Council,
Bahd'i Australia and local schools, regarding their issues which needed to be
addressed. Following this consultation and a review o f the design, a new proposal
was put forward (the 'Proposal') which addressed issues raised b y the stakeholders
and minimised the impact on the threatened species and the threatened community.
This revised concept design is now the subject o f this REF; any reference to the
'Proposal' refers to the revised design. Specialist studies have been updated to
address the revised plan.
This REF has been commissioned to review the impact o f the Proposal on the
environment.

Environmental Technology
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Proposal Description
2.1

Ii

Location

The study area is within the Warringah and Pittwater Local Government Areas
(LGA); Warringah LGA covers the south side o f Mona Vale Road and is bounded to
the east by Powder Works Road and Monash Golf Course, the land forming part of
Garigal National Park, and Pittwater LGA covers the north side o f Mona Vale Road,
extending east to cover both sides o f Mona Vale Road from the boundary with
Warringah LGA.
Ingleside is approximately 4 kilometres west o f the coast at Mona Vale Beach,
approximately 3 kilometres north o f Narrabeen Lakes, approximately 3.5 kilometres
south west o f the foreshore o f Pittwater; and approximately 25 kilometres north of
Sydney CBD. Figure 1 shows the location o f the Proposal.
Two large national parks occur in close proximity to the study area: Ku-ring-gai Chase
National Park to the north and north-west, and Garigal National Park to the south.
Katandra Bushland Sanctuary is located on Lane Cove Road to the north-east o f the
site.

2.2

General features

The Proposal involves the following:
• Extension o f the eastbound climbing lane from Addison Road to 120m east of
Manor Road (realigned), providing dual lanes, each o f 3.2m. The west side of
Mona Vale Road would be widened by a maximum o f 4.0m in some sections;
• Construction o f a westbound climbing lane from Ingleside Road to 160m south
o f Powder Works Road, near the Bahd'i Temple, providing dual lanes, each of
3.2m. The east side o f Mona Vale Road would be widened by a maximum of
5.0m in some sections;
• Installation o f Type "F" barrier from 40m east o f Addison Road to the existing
Bahd'i access at Chainage 230. Type "F" barrier, previously known as New
Jersey kerb, is a type o f barrier which is typically 600mm wide at the foot,
narrowing to 230mm at the height o f 0.815m, and is used to eliminate head on
collisions o f vehicles crossing the centreline. Widening would occur on the
inside o f the corner on Mona Vale Road from 55m east o f Addison Road to
Chainage 20, to a maximum o f 2.0m;
• Installation o f medians at the following locations: a solid median from Bahd'i
Temple's existing access at Chainage 230 to the new access at Chainage 340; a
solid median from north o f the Powder Works Road intersection between
Chainages 530-570 and a marked median between Chainages 570-680; a solid
median west o f Chiltern Road, from Chainage 850 to 1120 and east o f the
Manor Road intersection from Chainage 1150 to 1280;

Environmental Technology
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Source: Mona Vale 9130-I-S Topographic Map. 1:25 000 Second Edition. Map extract supplied courtesy of
Surveyor-General's Department.

Figure 1. Location o f Proposal, Mona Vale Road, between Addison Road and Ingleside
Road, Ingleside.
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• Provision o f a new access to the B a h a l Temple which would be traffic signal
controlled, with a 30m turning bay for westbound traffic. The existing access
would b e closed off by a gate, which may be opened on special occasions to
provide left in - left out movements only;
• Provision o f traffic control signals at Powder Works Road; dual left turn, single
right turn onto Mona Vale Road. Widening would occur on the northern side
o f Powder Works Road, up to 3.0m, as well as a small section on the southern
side, up to a width o f 1.5m;
•

I.
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IT

Temporary closure o f Powder Works Road, approximately 6 months during
construction o f the Proposal, to allow the intersection to be reconstructed;

• Partial closure o f Chiltern Road, allowing left in, left out movements only. A
small section o f widening would occur on the western side o f Chiltern Road,
up to 1.0m for 35.0m from the intersection with Mona Vale Road;
• Realignment o f Manor Road further east, to face directly opposite Lane Cove
Road East at Mona Vale Road. The new alignment would be a maximum of
13.0m wide, for a length o f approximately 85.0m, tying in with the existing
road at this point. Property acquisition would be required for the realignment;
• Provision o f traffic control signals at the intersection o f Manor Road and Lane
Cove Road East, including a right turning bay for westbound traffic,
approximately 100m long;
• Closure o f Ingleside Road at Mona Vale Road. A turning bay for vehicles
would be provided on the eastern side o f Ingleside Road, requiring a maximum
o f 5.0m width at the widest point;

Ii
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• Installation o f guard rail fencing across the entrance o f Ingleside Road,
extending for approximately 70.0m to the east o f the intersection;
• A 1.5m paved Cycleway would be provided for eastbound cyclists away from
Mona Vale Road, from 85m east o f Addison Road to the B a h a l Temple. The
Cycleway would follow an existing track adjacent to property boundaries and
following the utility easement. At Baha'i Temple the eastbound bicycle lane
lies adjacent to the eastern side o f Mona Vale Road and continues to Ingleside
Road;
• Provision for westbound cyclists o f a paved 1.5m lane adjacent to the western
side o f Mona Vale Road from Ingleside Road to Addison Road;
• Removal o f some vegetation including some trees at Manor Road Chainages
1120 and 650-670;
• Relocation o f utilities including the following:
• West side o f Mona Vale Road:
• Sewer lines affected between Chainage 240-540, 720-1040 and 11201140 (Lane Cove Road East);
Overhead
Telstra Telephone lines from Chainage 240-360 and 1060•
1170;
• Overhead Optus lines Chainage 800-1040 and 1120-1140 (Lane Cove
Road East);
• Light poles at Chainages 515, 880, 1080 and 1180;
• Overhead electricity lines from Chainage 1040-1170.
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• Eastern side o f Mona Vale Road:
• Underground Gas line Chainage 0-640, 520 — including gas mains at 510
& 555 - (Powder Works Road), 1120-1160 (realignment o f Manor Road,
crossing to Land Cove Road East), depending on depth o f gas line;
• Telstra pits at Chainage 530;
• Light poles at Chainage 530;
• Overhead Electricity lines at Chainage 530;
• Gas valves at Chainage 1140.
• Provision o f bus bays at the following locations:
• Eastbound: Chainage 940-980, west o f Chiltern Road;
• Westbound: Chainage 1040-1100, west o f Manor Road intersection; and
Chainage 380-440, west o f Powder Works Road;
• Drainage pits would be provided along the Proposal. Runoff would be
dispersed at several points along the length o f the proposed works; and
• Landscape treatment.
A Design Plan o f the Proposal is provided in Appendix A.

2.3

Costs

The Proposal is expected to cost approximately $8 Million.

2.4

1

Timing

I f the Proposal is approved, it is proposed that the detailed design be completed and
construction o f the works would commence in April 2000. Utility adjustments
would commence in April 2000 and roadworks would commence in May 2000. The
duration o f works would be approximately 18 months.

Environmental Technology
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Specialist Studies and Community Involvement
3.1

Specialist studies

Four specialist studies were undertaken as part o f the REF. These studies were:
• A heritage study - Indigenous and Non-Indigenous;
• A flora and fauna study;
• A Landscape and Visual assessment; and
• A noise study.

Ii
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The findings o f these studies are summarised in the Environmental Impacts section
o f this report (Section 6.2). The specialist reports themselves are provided in the
Appendix section o f this report.

3.2

Community involvement

To canvas the views and opinions o f state government agencies and other
stakeholders which are likely to have a statutory or property interest in the proposed
works, consultation with these parties was undertaken. This consultation included
either direct, or mailed, contact.

3.2.1

Preliminary consultation in development o f the concept design

RTA held discussions with Pittwater Council Officers and the Local Member for
Pittwater, M r Brogden, regarding the road safety and traffic improvements which
could be carried out on Mona Vale Road. On 24 June 1998 Council sent a facsimile
to RTA requesting advice on estimated costs to provide safety improvements on
Mona Vale Road. A site meeting was held with the Member for Pittwater, Mr
Brogden, Council Officers and RTA Officers to discuss the location o f the
improvements. This consultation aided in the development o f the concept design.

3.2.2 Consultation on 28 September 1998; original proposal

Ii

A letter, including details o f the original proposal, was sent to relevant government
agencies and other stakeholders on 28 September 1998, attached in Appendix B.
The agencies and stakeholders consulted is listed below, along with a summary of
their concerns and issues raised. The relevant section o f this REF in which its
concerns and requirements is addressed is also provided (in italics). Copies o f any
correspondence received from these organisations is attached in Appendix C.

Environmental Technology
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Environment Protection Authority
•

Need to assess whether any EPA approvals and/or licences are required for the
Proposal, including any water pollution control approvals or licences. (Section
5.5.3)

•

The following issues should be addressed in the REF:
•

The impact o f the Proposal on the existing road system, traffic congestion,
public transport and induced traffic; (Sections 6.1.2, 6.2.8)

•

The impact o f the works on, and opportunities to improve pedestrian and
cyclist facilities; (Section 6.2.8)

•

The environmental and cost savings possible by adopting energy efficiency
measures; (not applicable)

•

Possible cumulative environmental impacts and how these will b e managed;
(Section 6.3)

Noise and Vibration Issues (Section 6.2.12)
•

The assessment o f likely impacts and discussion o f mitigation o f impacts
should address both the construction and operational phases; (Section 6.2.12)

•

Include baseline information for all properties likely to be affected. Noise
descriptors should be used and not be affected by rain or winds greater than
5m/s; (Section 6.2.12)

•

A noise management plan should consider aspects such as: timing o f noisy
activities, selection o f "quiet" equipment, use o f noise barriers, scheduling of
noisy activities to ensure they are completed in the shortest period possible,
and communication strategies with residents. It should cover issues identified
in DUAP's Guideline under Noise and Vibration (a) — (d). (A noise
management plan would not be required as such, however consideration was
given to the aspects discussed above in Section 6.2.12)

•

Recommended construction hours are:
• Monday to Friday, 7am to 6pm;
•
•
•

Saturday, 8am to lpm;
N o work on Sundays or Public Holidays;
Where these hours may be varied, details should b e provided o f when and
why, and how work would be managed to minimise impacts. (Section
6.2.12)

•

Include details o f the potential noise and vibration impacts from construction
activities, including noise from machinery; (Section 6.2.12)

•

Include details o f any proposed noise monitoring program to demonstrate
compliance; (none required)

•

Include details o f any truck movements, how road traffic would be managed
during the construction phase, and any necessary parking facilities; (Sections
6.1.3, 6.1.5)

•

Include the type o f road surface to be used; (Section 6.1.3)

Environmental Technology

9

1
1
1

Review of Environmental Factors

Upgrade o f Mona Vale Rd between Addison Rd & Ingleside Rd.

•

Provide information on changes in noise impacts due to changed traffic flows
and patterns; (Section 6.2.12)

•

Apply the emerging Road Traffic Noise Criteria and identify sites and options
for noise mitigation. (Section 6.2.12)

Air Quality

IT
iT

•

Refer to local and metropolitan air quality management plans; (Section 6.2.5)

•

Prepare a dust management plan for potentially dusty developments or those
containing contaminated material.
Include: identification o f sensitive
receptors; prediction o f dust fallout and dust concentrations; proposed
mitigation measures and safeguards; and details o f any proposed public
consultation program to inform nearby residents o f particularly dusty
activities. (Section 6.2.5)

•

Consider the following:

iT
IT
IT

•

Stabilisation o f exposed areas as soon as possible; (Section 6.2.4, 6.2.6)

•

Control o f dust emissions from vehicles on unsealed surfaces and from
loads; (Section 6.2.5)

•

Control o f windblown dust from non-stabilised stockpiles; (Section 6.2.5)

•

Exhaust emissions from construction vehicles and other motorised
equipment; (Section 6.1.4)

•

Odours and hydrocarbon emissions from pavement spray sealing work;
(Section 6.1.4)

•

Emissions o f particulate matter from any on-site concrete batching. (not
required)
Information should be provided regarding the projected changes in traffic
volume and traffic type on the proposed road and the adjacent road network
and likely changes to the existing air quality at various locations along the
proposed route. (Sections 6.1.2, 6.2.5)

•

Water
•

Identify, describe and quantitatively assess the potential impacts o f the
development on water quality and the aquatic environment during
construction and operation, and describe measures to avoid or minimise these
impacts; (Section 6.2.6)

•

Develop an integrated soil and water management plan to prevent an increase
in pollutant loads being exported from the site during construction and
subsequently. (Section 6.2.6)

•

Issues to consider include: (Sections 6.1.5, 6.2.2, 6.2.6)
•

The potential for water pollutants to be generated;

•

Measures to be taken to collect, store and treat stormwater, wash down
water, etc;

Environmental Technology
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•

Materials storage areas, ponds or beds for slurry or other materials;

•

Management methods to ensure that earthworks do not export sediment;

•

Measures to prevent litter entering water courses;

•

Proposed controls for refuelling facilities during construction;

•

Identification and mapping o f the extent and nature o f any site
contamination;

•

Identification o f any significant effects on hydrological conditions and
appropriate hydrological studies;

•

Monitoring proposals;

•

Consideration o f the
flooding taking into
Where warranted a
submitted to DLWC,

•

Consideration o f the need for a runoff collection system for the operational
phase.

impact o f the Proposal on upstream and downstream
account any existing flood plain management plans.
flooding contingency plan should be prepared and
relevant councils, and Sydney Water (as appropriate);

Hazards
•

Consider the need for a Hazard and Emergency Management Plan. (Section
6.1.5)

1

Waste and Spoil Management (Section 6.1.5)
•

Apply waste management principles to each stage o f the project's
development. (Section 6.1.5)

•

I f large quantities o f spoil material are likely, the REF should determine and
classify spoil types in accordance with EPA guidelines. Disposal strategies
for each material should be included. (Section 6.1.5)

Spoil Management
•

1

Develop an Environmental Management Plan for the management o f any
contaminated soil. (Section 6.1.5)

Flora and Fauna (Sections 6.2.7, 6.2.11)
•

Maximise retention o f remnant native vegetation;

•

Utilise local seedstock for planting wherever possible;

•

Maximise linkages between areas o f biodiversity value;

•

Refer to the "Green Web" vegetation corridors;

•

Rehabilitate sites when work is complete;

•

Retail topsoil for later reuse;

Other Specific Issues

Environmental Technology
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•

I f acid sulphate soils are involved, provide full details o f their extent and
methods that would be employed to manage this problem. Contact EPA if
they are anticipated; (Section 6.2.2)

•

Pay particular attention to the investigation and management o f dispersable
clay soils and the need for effective sediment controls in this regard. (Section
6.2.2)

National Parks & Wildlife Services (NPWS) (Verbal response)
•

N o comments.

Department o f Urban Affairs and Planning (Verbal response)
•

Ii

Department o f Land and Water Conservation (DLWC)
A number o f general comments were made, some o f which applied to the Proposal.
These are summarised below:
•

Ii
ir
Ii

N o comments.

The REF should address the following issues:
•

Topography and landform; (Section 6.2.1)

•

Soil type, erodibility and capability; (Section 6.2.2)

•

Potential for salinity problems; (Section 6.2.2)

•

Acid sulphate and potential acid sulphate soils; (Section 6.2.2)

•

Vegetation management; (Section 6.2.7) and

•

Erosion and sediment control strategy including techniques. (Section 6.2.6)

•

I f the site is within the Sydney area, and there are lands steeper than 18 degrees,
should check with the local Departmental office to determine i f it is State
Protected Land. I f it is, then a permit may be required; (The land is not State
Protected L a n d — pers. Comm. Trevor Flynn, DL WC 9/12/99)

•

Check there are no endangered ecological communities. Several have been listed
recently. A n up to date listing can be obtained from NPWS; (Section 6.2.7)

•

The Department recommends that developments integrate an indigenous native
revegetation program to minimise or prevent potential environmental weeds
spreading into any existing nearby native vegetation areas; (Section 6.2.7)

•

The Department recommends that developments, where applicable, integrate a
bush regeneration program within the development. (Section 6.2.7)

Warringah Council

ii
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•

N o objections to the Proposal.

Environmental Technology
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Pittwater Council
• The westbound climbing lane should be shifted to commence west o f Daydream
Street and extend through to Ingleside Road. This is a steep, inclined section of
road which slows traffic. Council believes that by establishing the climbing lane
here traffic flow and safety would be improved. Doesn't believe any benefit
would be obtained by having it in the currently proposed location; (not p a r t o f this
Proposal)
• Believes that flashing warning lights should be established to the east and west of
the proposed lights at Powder Works Road, as the slope and curves at this location
are likely to result in tail end collisions when vehicles are stopped; (The original
proposal is now altered to have a less steep slope than was previously proposed
a n d adequate turning facilities are provided at the intersection. Flashing lights
are not required.)
• Supports the left in and left out from the Bahd'i Temple;
• Believes a right turn bay should be provided for west bound traffic into Addison
Road; (This would not be provided as part o f the Proposal. *Several meetings
have occurred with Pittwater Council officers regarding the proposed works and
any issues they have raised are addressed in Section 3.2.2. Council is in
agreement with the Proposal.)

1

• Suggests combining the exit point o f Chiltern Road and Lane Cove Road into one
point; (This would not be included as part o f the Proposal. Refer to * above.)
• Council wishes to close Manor Road and Ingleside Road and only permit
emergency vehicles to use these roads. It also wishes to close the eastern end of
Lane Cove Road, or make it a left turn only movement onto Mona Vale Road. As
such Council believes the right turn bays at these locations are unnecessary; (The
Proposal would include the closure o f Ingleside Road, a n d the realignment of
Manor Road, to be j o i n e d up with Lane Cove R o a d east at a signalised
intersection. Right turn bays are no longer part o f the Proposal)
• Council also noted that the proposed east bound climbing lane stops at Addison
Road in the plan provided, and does not extend through to Powder Works Road;
(refer * above)
• Council would like a meeting to be held with the RTA and General Manager of
Council. The General Manager is not available Tuesdays, Thursdays or Friday
afternoons. (Several meetings have been held with Council to discuss the
Proposal, refer Section 3.2.2)
Optus
• Fibre optic cable is in the vicinity o f the Proposal. Contact an engineer to locate
the assets on site. (Section 3.2.3)
Telstra
• Telstra infrastructure is in the vicinity o f the Proposal. (Section 3.2.3)
Energy Australia
• There is an underground cable in the vicinity o f the Proposal. (Section 3.2.3)
Environmental Technology

13

I

Review of Environmental Factors

Upgrade of Mona Vale Rd between Addison Rd & Ingleside Rd.

Australian Gas Light Company (AGL) (Section 3.2.3)
• Considers that the works would impact on AGL gas mains and plant;

I

• Has no objections to the works proceeding, on the proviso that the RTA will be
responsible for the costs o f relocating or protecting the existing gas mains and
plant;
• Provided plans o f the location o f existing gas mains and plant.
Sydney Water (Section 3.2.3)
• N o objections to the Proposal in principle;
• The existing sewer rising main servicing Terrey Hills is located in close proximity
to the proposed road works and may be affected b y an excavation or construction
works in the area;
• Formal plans detailing the above works should be submitted to Sydney Water's
Chatswood Area for review.
Baha'i o f Australia Incorporated
•

Meeting with its team o f architectural advisers on January 7 1999, following
which they will be able to provide a very clear idea o f the precise location
required for their new access. It is most likely to be in the area which the RTA
has identified ie. approximately 70-80 metres further east o f the existing access.

•

Approximately 25-30 thousand non Baha'i visitors come to visit the site per year.
Many o f the interstate and overseas visitors come by coach and mini bus and a
few come by car.

•

Major services, held regularly throughout the year on predetermined Sundays,
attract approximately 700 to 800 people. On every other Sunday about 200-300
people attend regular services.

•

There are 25 staff members in attendance each day and at least 5 or 6 volunteers.

•

Currently upgrading the retail book distribution outlet and information centre.
This upgrade is expected to attract an even larger number o f visitors.

IT

N S W Police Service
• N o specific comments or concerns.
Sydney Buses - Brookvale Depot (Verbal response)
•
I

N o comments.

Sydney Buses - Mona Vale Depot (Verbal response)
•

N o comments.

Forest Coach Lines (Verbal response)

iT

• N o specific comments or concerns;
• Supports Proposal, noting that the proposed works would assist bus movements
entering onto Mona Vale Road;
Environmental Technology
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• Questioned need for right turn bay into Ingleside Road. (No longer included in this
Proposal)
Bicycle New South Wales Inc/ Northern Beaches Bikers
• Extremely concerned that cyclists have not been considered in the Proposal;
(Cyclist facilities have
now been included in the Proposal. Sections 2.2, 6.2.8)
• Mona Vale Road carries a large amount o f motor vehicle traffic due in part to the
lack o f public transport and bicycle lanes. It is particularly significant as a
training, commuting and recreational route for cyclists, and as an Olympic route;
• The upgrade should include proper bicycle facilities in accordance with Austroads
standards and the Pittwater Bicycle Plan. This should include sealed shoulders (to
the same standard as the main carriageway) that are the recommended width for
the expected speed o f the traffic, with bicycle logos, separation by an unbroken
white line, any raised reflectors placed to the right o f the line, and appropriate
signage; (refer above a n d Sections 2.2, 6.2.8)
• The steepest part o f Mona Vale Road is to the east o f Ingleside Road, and west of
Daydream Street. This is where slower traffic, such as a laden truck, will often
travel in the sealed shoulder/breakdown lane, allowing faster vehicles to overtake.
This would cause dangerous conflict to any cyclist in the shoulder area; (This
It is
section o f Mona Vale R o a d does not f o r m part o f the Proposal.
acknowledged construction o f a climbing lane over the section f r o m Daydream
Street to Ingleside R o a d would be beneficial as it provides improvement to
overtaking opportunities o f slow vehicles. However, the high construction cost
due to heavy rock cuttings, large embankments a n d major utility affectation
places this work beyond the available budget a n d is not p a r t o f the Proposal.)
• The Proposal does nothing to alleviate the westbound congestion at this steepest
part o f the road, and the shoulder needs to be widened, sealed for the whole length
and marked with bicycle logos; (This section o f Mona Vale R o a d does not form
part o f the Proposal.)

1

• The plan shows the eastbound climbing lane extending to Addison Road only, and
not to Powder Works Road as described in the letter. Continuous bicycle facilities
must be provided along the entire route, especially in steep areas; (Cyclist
facilities have now been provided f o r the entire length o f the Proposal, Sections
2.2, 6.2.8.)
• Supports the traffic control signals at Powder Works Road. Sight distances for
those motorists speeding east around the bend past the Bahd'i House o f Worship
need to be addressed to ensure adequate stopping distances; (The right turn lane
into Powder Works R o a d a n d the left turn slip lane f r o m Powder Works Road
would be extended considerably. The outside lane would be continued through
the intersection. Sight distance to the intersection would be improved, especially
stopping sight distance i f the statutory speed limit is reduced.)
• The new traffic signal controlled access to the Bahd'i Temple would need to be
coordinated with those proposed at Powder Works Road; (The signals at Balth'i
temple would be coordinated with the Powder Works R o a d signals a n d would
work on pedestrian a n d traffic demands only.)

Environmental Technology
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• Right turning lanes at Ingleside Road, Chiltern Road and Manor Road can lead to
traffic slowing in what is meant to be the faster lane as they enter the turning lane.
This leads to traffic moving faster in the left hand lane, overtaking slower vehicles
to the right, and travelling at higher speeds adjacent to the cycling lane. The
cycling lane should be widened to account for this high speed. (Due to the
constraints o f the Aboriginal carvings a n d the alignment, this is not possible. A
right turn lane is proposed at Lane Cove R o a d a n d Manor Road, left in left out
only movements at Chiltern Road and Ingleside Road would be closed. The speed
limit would be posted at 70km/hr)

3.2.3 Further consultation
The original design, which was sent out for comment, was found to have a significant
impact on the threatened species, Grevillea caleyi, and the threatened plant
community, Duffys Forest. Ongoing discussions continued with various stakeholders
following the initial consultation with these issues in mind. A summary o f the
consultation that was undertaken during this period and any correspondence that was
received follows.

IT

NPWS
Consultation was undertaken with Dr Auld from NPWS regarding the original
proposal on several occasions. An on site meeting was held on 30 November 1998 to
discuss the adjustment to the proposed new entry to the B a h a l Temple. A letter was
sent on 4 December 1998 noting that the suggestion to relocate the entry further to
the west to reduce impact on the Duffy's Forest vegetation community was being
considered as part o f the Environmental Assessment. A copy o f the original proposal
design was included with the letter. Regular meetings with the Grevillea caleyi
Recovery Team have been attended by RTA staff on 17 February 1999, 29 April
1999, 1 July 1999, 9 September 1999 and 24 November 1999. A facsimile was sent
to Dr Auld on 1 February 1999 requesting information on how close the works could
go to Grevillea caleyi plants. An email response was sent by Dr Auld, NPWS, on 2
February 1999. Although the estimation is only guess work, a safe distance for the
works from the stem o f the plants would be approximately lm. It was also noted in
this email that all the Grevillea caleyi species within this area are protected under the
Threatened Species Conservation Act and every effort should be made to minimise
the impact.
Pittwater Council
Following receipt o f Council's letter o f 27 October 1998, a meeting was held with
Council officers on 30 November 1998 to discuss the proposed road works for the
subject section o f Mona Vale Road. A letter was sent to Council on 4 December
1998 outlining responses to some o f their concerns and noted that an environmental
impact assessment is currently being prepared. A letter was sent to Council on 5
May 1999 with a summary o f the discussions with Council on 29 April 1999.
Meetings were held with Council regarding the proposed works on 29 April 1999, 26
May 1999, 2 September 1999 and 22 September 1999.
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National Baha'i Centre Management Committee
Ongoing consultation has occurred including the following correspondence:
•

26 October 1998 — Letter sent by RTA

•

24 November 1998 — Facsimile sent by RTA

•

8 January 1999 — Letter received from Bahd'i

•

29 January 1999— Facsimile sent to Bahd'i

•

19 February 1999 — Meeting with Baha'i

•

22 February 1999— Facsimile received from Balai

•

25 February 1999— Letter sent to Bahd'i

•

21 May 1999 — Letter received from Bahd'i

•

21 September 1999 — Letter received from Baha'i.

A meeting was held on 19 February 1999 with members o f the Bahd'i Community to
discuss issues concerning the reconstruction o f Mona Vale Road and its affect on the
Temple grounds, including the use o f their land for a left-turn slip lane to the
proposed new temple ground entrance. A subsequent letter outlining the details of
the land transfer was sent by RTA on 25 February 1999 seeking a response to the
option o f land transfer.
A letter in response to the RTA's letter o f 25 February 1999 was sent on 21 May
1999. The following was agreed:
•

Dedicate a strip o f land 110m x no less than 1.5m and no more than 3.5m at no
cost to the RTA, to act as a footpath/verge for the planned slip lane. All work
would be undertaken by the RTA and all costs borne by the RTA.

•

For the traffic lights, declare a strip o f internal land as public road to allow RTA
access to the signal controls, for a distance o f 20 metres from the intersection.

•

Prepared to position the access at the mid point as previously discussed, not the
current Reid Park entry.

Northern Beaches Bikers
Following receipt o f their letter o f 23 October 1998 concerning provision o f cycle
facilities on Mona Vale Road, a letter was sent in response, dated 8 December 1998.
Answers to their concerns were provided. (Although the letter stated that a shared
kerb side lane f o r vehicles a n d cyclists was proposed, the design has subsequently
been revised to include separate lanes f o r cyclists.)
Revised Design
Following this consultation, a new design was developed, which forms the RTA's
Proposal described in Section 2.2. The main features o f the Proposal include the
relocated signalised access to B a h e i Temple with turning lane (no slip lane and less
land required from Bahal), T-junction signalised intersection at Powder Works Road
with dual left turn onto Mona Vale Road, Chiltern Road left in and out only,
realignment o f Manor Road intersection at Mona Vale Road including signals, and
Environmental Technology
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the inclusion o f the Cycleway and Bicycle lane in both directions on Mona Vale
Road.
A new round o f consultation with the stakeholders was undertaken and included the
following meetings and correspondence:
NPWS/ Grevillea caleyi Recovery Team

I.

•

9 December 1999 — Letter sent by RTA to Dr Auld, NPWS, outlining the details
o f the Proposal.

Pittwater Council
•

12 November 1999 - Meeting with Member for Pittwater, M r Brogden.

•

15 December 199 — Meeting with Council Officers regarding the Proposal.

National Bahd'i Centre Management Committee.
•

30 September 1999 — Letter sent by RTA asking for consideration and comment
on the Proposal.

•

12 October 1999 — Letter sent by RTA

Forest Coach Lines

ii
Ii

•

29 September 1999 - Meeting

•

30 September 1999 — Letter sent by RTA asking for consideration and comment
on the Proposal.

Hamazkaine Arshak & Sophie Galstaun School
•

29 September 1999 — Meeting

•

30 September 1999 — Letter sent by RTA asking for consideration and comment
on the Proposal.

•

26 October 1999 — Letter received from the School regarding concerns about the
length o f the detour to access Mona Vale Road due to the partial closure of
Chiltern Road.

•

27 October 1999 — Letter sent by RTA — Acknowledged concerns regarding the
length o f the detour, which would be considered as part o f the environmental
assessment process and community consultation during December 1999 to
February 2000.

North & Western Bus Lines
•

30 September 1999
asking for consideration and comment
— Letter sent by RTA
on the Proposal.
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3.2.4 Future Consultation
The REF will be placed on public exhibition for a period o f at least 30 days at the
following locations:
•

Pittwater Council, Warriewood;

•

Pittwater Council Libraries, Mona Vale and Avalon;

•

Warringah Council, Dee Why;

•

Warringah Council, Library annexe at Terry Hills; and

•

Warriewood RTA Motor Registry.

The exhibition period allows the community time to examine the Proposal and
provide any feedback. Following this exhibition, responses would b e addressed,
prior to assessing the Proposal and deciding whether an EIS is required or whether
the Proposal should proceed as described in the REF, subject to any necessary
modifications or conditions to approval.
I f the Proposal is approved, prior to construction notification would b e given to all
residents and businesses indicating hours and duration o f construction, contact details
(contact name and phone number) and details o f any night work proposed. Utilities
would be contacted as soon as possible to arrange relocations o f any affected utilities.
The cost o f any relocations, as a result o f the Proposal, would be borne b y the RTA.
Detailed briefings would b e given to officers o f each affected utility, particularly
regarding any heritage and flora issues, as well as other known or potential
environmental constraints.
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Strategic Stage
4.1

General

Changes in design, construction and maintenance standards and guidelines have
highlighted areas on some o f the arterial roads in NSW, including Mona Vale Road,
which need to be upgraded. In the case o f Mona Vale Road, these deficiencies were
outlined in a recent road safety audit (Transport and Urban Planning, 1998). A
summary o f options proposed in the road safety audit is in Section 5.2 for details of
the audit.
Mona Vale Road has been widened between Pymble and Terrey Hills, and the RTA
has a long term Strategy to progressively widen the remaining sections o f Mona Vale
Road. Any works planned are consistent with this Strategy.
Several residential developments are either underway or proposed in the Ingleside
and Warriewood areas, which would result in significant increases in traffic volumes
along Mona Vale Road in the future. Current traffic levels are expected to continue
to increase as a result o f these new developments and general population growth.

I.

The RTA proposes to upgrade road user safety o f Mona Vale Road by improving
access to side roads such as Powder Works Road and the Bahd'i Temple and
providing climbing lanes on steep gradients.
The Proposal is needed because o f the road safety concerns as highlighted in the road
safety audit, the number o f accidents on Mona Vale Road and congestion and access
problems. Refer to Sections 6.1.1 and 6.1.2.

4.2

Economic Analysis

A n economic analysis for the Proposal was undertaken by Traffic Technology
Branch, RTA Client Services. The complete report is in Appendix D.
Considerations
The urgency for the work is due principally to the unacceptably bad accident history
o f the section o f road, and it is therefore to be expected that the main economic
benefits o f the work would be in accident savings.

I.

Improvements to traffic flow, although important, are a secondary consideration.
The economic benefits o f better traffic flow would be reflected in savings in travel
time and in vehicle operating costs. In practice, quantifying the traffic flow benefits
o f the project would be difficult and time consuming, due to the combination of
intersection improvements and intersection closures with climbing lanes on steep
grades. The provision o f traffic signals and the reduction o f the speed limit, while
reducing the risk o f accident, would reduce travel speeds on Mona Vale Road,
especially in off-peak periods. This would to some extent offset the travel time
savings provided by the additional length o f climbing lanes and reduced delays to
turning movements.
In order to establish the economic viability o f the project, it has therefore been
decided to focus on accident benefits.
Environmental Technology
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Assuming that the works would reduce the accident risk to the average for urban
arterial roads, the basic accident benefits would be $432,000 per annum.
Historically, traffic growth on Mona Vale Road and Powder Works Road has been in
the range o f 3% to 5% per annum using a linear growth model; this growth is likely
to be sustained, or to increase. A corresponding growth in future accident costs has
been assumed.
Results
Using standard analysis periods and discount rates, in accordance with the RTA
Economic Analysis Manual, the following results were obtained:

Traffic Growth
Rate (exponential)

3% per annum

4% per annum

5% per annum

Present value of
accident savings

$8.34M

$9.46M

$10.81M

Present value of
construction costs

$7.23M

$7.23M

$7.23M

Accident-based
Benefit Cost Ratio

1.2

1.3

1.5

Conclusion
Forecast savings in accident costs alone exceed the cost o f the project. Additional
benefits from improvements to traffic flow, while difficult to quantify precisely,
would further improve the economic performance o f the project, and could be
expected to increase the benefit cost ratio to at least 2.
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Concept Stage
5.1

Objectives of the Proposal

The main objectives o f the Proposal are to:

II
I.

I.
ii

•

Improve road user safety;

•

Improve access onto Mona Vale Road; and

•

Improve traffic flow.

5.2

Options considered

Several strategic options have been examined for the east/west link between Mona
Vale and the Pacific Highway and Pittwater Road, including options outside the road
corridor and within the road corridor. However, to provide a cost-effective and
practical link between Mona Vale and surrounding areas, it was necessary to focus on
improving the existing alignment. Mona Vale Road was considered the most direct
route between Mona Vale and surrounding suburbs such as Terrey Hills, and
therefore no other alignments were considered.
Many constraints exist outside o f the existing road alignment including threatened
flora species, utilities, aboriginal sites, Garigal National Park and property
boundaries. The most feasible and cost-effective option was to locate the Proposal
within the existing road corridor, which consists o f the current road and u p to the
realignment boundary. Greater social and physical impacts would occur outside the
road alignment. One major constraint is the National Park, which requires an Act of
Parliament to allow the boundary to be altered for acquisition.
Options proposed in Road Safety Audit
A road safety audit (Transport and Urban Planning, 1998) identified several short and
long term options for Mona Vale Road. These were examined in conjunction with
modelling data, which indicated the optimal phasing in relation to traffic
composition. A summary o f the options from the road safety audit are detailed
below:
Immediate
•

Extend acceleration lane for westbound vehicles;

•

Investigate installation o f eastbound emergency safety ramps east on Ingleside
Road;

•

Trim vegetation at Addison Road;

•

Relocate access at Bahd'i Temple and provide Right Turn Bay and Seagull
Treatment;

•

Reconstruct Powder Works Road intersection and signalise;
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•

Chiltern Rd provide left and right turn bays and trim vegetation on south side of
curve;

•

Manor Road: partial closure, left in left out.

•

Lane Cove Road: partial closure, right in and out and left out. Trim vegetation.

•

Ingleside Road: Prohibit right turn westbound during peak hours.
vegetation.

Trim

Longer Term Treatments
•

Widen Mona Vale Road to include 3m wide sealed road shoulders;

•

Chiltern Rd: Traffic signals

•

Manor Rd: Full closure

•

Lane Cove Rd: Provide a westbound right turn bay.

•

Ingleside Rd: Full closure

1

Do nothing option: this option was not considered appropriate due to the high
accident rate, poor access to Mona Vale Road from side streets and lack o f facilities
for pedestrians, cyclists and buses.
Some o f the options suggested in the safety audit were incorporated into the concept
design. The main factors limiting the selection o f various options include cost
effectiveness, including acquisition costs, road safety issues and impacts on
threatened flora species.
Preferred Option
Taking into account the options from the road safety audit, the 'do nothing option'
and the constraints listed above, a preferred option, the 'original proposal', was
developed.
The original proposal was presented to relevant authorities for comment in
September 1998.
Revised preferred option
Following receipt o f responses it was found that this proposal would have a
significant impact on a threatened flora species and a threatened plant community.
Further consultation with NPWS, Pittwater Council, Bahd'i Australia and local
schools occurred, resulting in the original proposal being altered to accommodate
their concerns, as well as minimising the impact on the threatened species and
threatened plant community.
A revised design was developed taking into consideration the original proposal,
concerns o f stakeholders and environmental concerns. The Proposal, as described in
Section 2.2, was selected as the preferred option.
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Description of site and surroundings

Most o f the study area along Mona Vale Road at Ingleside has been disturbed by
European settlement in the area which dates back to the mid 19th Century, and the
construction o f the existing road. Although most o f the study area has been cleared,
and supports some regrowth native vegetation and introduced species, it does contain
several relatively undisturbed native bushland areas: (i) remnant bushland containing a
population o f the endangered species Grevillea caleyi which is located between the
Bahd'i Temple and Mona Vale Road; (ii) small sections o f bushland on either side the
Mona Vale Road between Lane Cove Road and Ingleside Road.
Disturbance has been caused by: the construction o f the existing road; installation of
telecommunication cables (eg Optus Optic Fibre Cable [OFC]) and a sewer pipeline
along the western side between the Bahd'i Temple and Lane Cove Road; roadside
drains; transmission lines; roadside clearing; residential nature strips and access roads.
Disturbance within remnant bushland areas consists o f a quarry south o f NPWS site 456-71B (refer Appendix E), vegetation clearing and drains within the road reserve on
both sides o f the road between Lane Cove Road and Ingleside Road; the construction o f a
transmission line north o f Mona Vale Road between Lane Cove Road and Ingleside
Road; construction o f transmission line, access track, and the installation o f Optus OFC
adjacent to the remnant Grevillea caleyi population.
The environment adjoining Mona Vale Road consists o f rugged undeveloped
bushlands, recreational reserves, the B a h a l Temple, and local access roads including
Powder Works Road. Future residential land release areas are to be serviced via
Powder Works, Chiltern and Ingleside Roads. The Hamazkaine Arshair & Sophie
Galstaun School is located in Chiltern Road.

Ii

Development within the general area is mainly residential, rural residential, and rural
(mainly plant nurseries) which has until recently been confined to the ridge tops and
eastern slopes bordering the coastal strip (Refer Appendix F for photographs o f the
site).

5.4

Statutory planning

5.4.1 Zoning

1

The Proposal comes under the Pittwater Local Environmental Plan (LEP) 1993 and
the Warringah Local Environmental Plan (LEP) 1985. The Proposal is generally
within the road reservation, which is zoned 9(d), with the exception o f the land
required at Manor Road, off Mona Vale Road, which is zoned 1(a).
The new access to B a h a l Temple would be located in land currently zoned 1(a). As
Traffic Signals would be placed at this intersection, which would require ongoing
maintenance, it is intended to dedicate the land as "Public Road Reserve".
The affected zonings are listed below with an indication o f whether consent is
required to undertake the work.

Ii

Pittwater LEP 1993:
•

1(a) Non-Urban
— Only with development consent.
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9(d) Arterial Road Reservation and Existing Main or Arterial Road — Without
development consent.

Warringah LEP 1985:
•

9(d) Arterial Road Reservation and Existing Arterial Road — Without
development consent.

The works can be carried out within the road reserve and existing road without
Council consent. The works in 1(a) require Council consent. However, as the
Proposal is for the works for the purposed o f a "classified road" as defined in the
Roads Act 1993, State Environmental Planning Policy 4 (SEPP 4) 11(c),
Development without Consent, allows the Proposal to proceed without Council
consent.

5.4.2 SEPPs and REPs
State Environmental Planning Policy (SEPP) 19— Bushland in Urban Areas
This SEPP applies to the Warringah Local Government Area. The proposed works
would be undertaken in land adjoining land zoned or reserved for public open space
(Garigal National Park), therefore requiring this SEPP to be considered. Council
approval for the works is not required, as long as a number o f factors are addressed,
detailed below.

1

In the Warringah Council area, adjacent to the Garigal National Park, the Proposal
would require widening o f the east side o f Mona Vale Road, to accommodate the
westbound climbing lane, up to 5 metres in some sections. A bus bay would be
included at chainage 380-440, west o f Powder Works Road. All widening would
occur within the existing road reserve.
The existing shoulder is quite wide, with little vegetation in the area within which the
widening would occur. A small amount o f vegetation would be removed by the
proposed works.
The following factors from SEPP 19 are addressed for the impact o f the Proposal:
a) Need to retain any bushland on the land
The amount o f vegetation required to be removed is minimal and is directly on the
edge o f the existing verge.
b) Effect o f the Proposal on bushland zoned or reserved f o r public open space
purposes, erosion o f soils, siltation o f streams and waterways a n d the spread of
weeds a n d exotic plants within the bushland
The Proposal would have no direct impact on the National Park and minimal flow-on
effects as the widening would be restricted to the road reserve and erosion and
mitigation measures such as erosion and sedimentation controls would b e used
during construction. Topsoil would be stockpiled nearby and replaced following
disturbance to minimise the introduction o f weed species. Landscaping would be
undertaken as part o f the works with species native to the vicinity. Maintenance of
the site during and following construction would minimise weed invasion as much as
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possible. The existing drainage patterns and soil moisture conditions would be
maintained to avoid adverse impacts to the stands o f Grevillea caleyi, including the
potential encouragement o f weeds i f soil moisture is increased.
c) A n y other matters relevant to the protection a n d preservation o f bushland zoned
or reserved f o r public open space purposes.
None. A Flora Study has been undertaken (Appendix G) for the proposed works, as
part o f this REF. All issues have been addressed in these documents.

State Environmental Planning Policy (SEPP) No 44 - Koala Habitat Protection
Warringah and Pittwater are identified within the Schedules o f SEPP 44 (Koala
Habitat Protection) as Local Government Areas in which Koalas are known to occur.
As such, the impacts o f any developments undertaken in these areas should consider
the Proposal in light o f the assessment criteria provided in this planning document.
These criteria relate to the percentages o f tree cover, particularly trees listed under
Schedule 2 — Known Feed Trees. The assessment criteria considers the percentage
cover o f known feed trees, and whether these are greater or less that 15% o f the total
tree canopy.
Within the boundaries o f the study area a range o f eucalypt trees occur, one o f which
is the Scribbly Gum (Eucalyptus haemastoma). This eucalypt is listed under
Schedule 2 as a known Koala feed tree species. Within the study area, this eucalypt
species constitutes greater than 15% o f the total number o f trees in the upper and
lower strata o f the tree component and therefore the study area is considered potential
koala habitat as defined under SEPP 44. While undertaking the field survey, no
koala individuals were observed, and no distinctive scratchings or scats were found,
and therefore the site cannot be considered core koala habitat, as defined under SEPP
44.
The last documented recording o f a koala within a radius o f seven (7) kilometres of
the study area was in 1987 (NPWS 1997). Given the development o f the region, and
the associated fragmentation o f habitats and increase in domestic pets, it is
considered that those koalas previously present are now locally extinct or displaced.
This conclusion is supported by the findings o f Smith and Smith (1989). As such, no
koala individuals or populations are expected to be adversely affected by the
proposed development o f the Ingleside site.
The area is not subject to the provisions o f any Regional Environmental Plans
(REPs).
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5.4.3 Licences and Approvals
Under a current agreement with the EPA, Environmental Protection Licenses under
the Protection o f the Environment Operations Act; 1997 would not be required i f the
RTA Code o f Practice f o r Water Management was strictly implemented and adhered
to. This would be undertaken as part o f the works.
Under the provisions o f the National Parks and Wildlife Act 1974, Aboriginal
archaeological sites are defined as "relics". Under Sections 86 and 90 o f the Act it is
an offence to disturb or excavate any land for the purpose o f discovering a relic or
knowingly destroy, deface or damage or cause or permit the destruction, defacement
or damage o f a relic.
Consents to destroy would not be required under the Act providing excavation would
not disturb any archaeological remains. It is not anticipated that the proposed works
would affect any other archaeological items.
Non-indigenous heritage sites are considered relics under Part 1, Section 4 o f the
NSW Heritage Act 1977. The heritage study found only one item, pine trees
opposite Powder Works Road, which may be affected by the Proposal. A tree
surgeon would assess whether the Proposal would affect the trees (refer Section
6.2.9). N o other relics would be affected by the Proposal. Permits would not be
required under the Act provided excavation would not disturb any non-indigenous
heritage items.
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Detailed Assessment Stage
6.1

Design considerations

6.1.1

Existing road
The road primarily follows an undulating, winding east/west undivided 2 lane
rural alignment. The road pavement is narrow (6.5m to 7.0m) and generally in
good condition with unsealed gravel and earthen shoulders (0-2m wide) in
need o f maintenance and repair. Guide posts positioned along the route are in
disrepair and pavement edge lines and centre lines are generally marked.
The road is zoned to 80km/h and widens to two lanes eastbound from Addison
Road to the Bahd'i Temple, with a climbing lane. A turning lane is provided
for northbound vehicles into Powder Works Road. All other intersections do
not have turning bays and access is available from both directions into each
road off Mona Vale Road. None o f the intersections are currently signalised.
The route lacks passing lanes, particularly in the steep sections, which
significantly reduces the level o f service o f the road when heavy vehicles use
the road.
No bicycle facilities are provided along the existing route. The rural sections
,
o f the route have variable width sealed pavements with unsealed
shoulder, not
in accordance with Australian Standards for cyclists. Existing drainage grates
and structures are also unsuitable for cyclists.
Mona Vale Road has poor driver visibility standards, with inadequate sight
distances to intersections and a generally poor level o f visibility throughout the
route. Driver visibility is restricted in some places due to curves, crests and
foliage covering signs.
West o f Addison Road, to McCarrs Creek Road, Mona Vale Road is generally
a 2 lane road, 1 lane in each direction, with sealed shoulders.

6.1.2 Existing and forecast traffic
The existing traffic conditions along Mona Vale Road vary significantly from
peak to business hours and again from weekday commercial to weekend tourist
and recreational traffic flows.
Generally traffic is congested in peak periods and is moderate in business hours
and over weekends. Peak period traffic conditions are slow moving and
congested, impeded by the interaction o f turning vehicles associated with
adjacent land uses and intersecting side streets. Extended delays associated
with turning movements are noticeable in peak hours and the route has a
history o f traffic accidents o f both a low speed and more severe high speed
nature in both off peak and night time conditions.
The existing Average Annual Daily Traffic (AADT) recorded along Mona Vale
Road and surrounds are summarised in Table 6.1.
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Table 6.1 AADTs
1985

1987

1989

1991

1993

13,509

14,963

16,580

18,204

17,564

Mona Vale Rd
Locations
Ingleside, North of
Powder Works Rd

1999

1996/7

18,000
(projected
1997)

Powder Works rd,
Ingleside, South of
Mona Vale Rd

6,106

6,948

-

-

-

Mona Vale Road,
west o f Tumburra
Street

-

-

-

-

-

-

-

27,120
(actual
1996)

E ' b d 14,475
W ' b d 14,788

Source: Roads a n d Traffic Authority, 1996 and 1999; projections from
Transport & Urban Planning, 1998).
NB. — indicates no traffic volume measurements were taken at this location.
A traffic count was undertaken in November 1998 by the Centre for Excellence
and the following counts were recorded:
Table 6.2 Traffic Counts, Mona Vale Road, Ingleside, Actual and
Pro ected.
2009 (Projected)

1998
Cars

Medium
Trucks

Heavy
Trucks

Cars

Medium
Trucks

Heavy
Trucks

9 hour
(10pm — 7am)

164

5

4

226

7

5

15 hour
(7am — lOpm)

732

25

12

1010

35

17

Approximately 30,000 AADT was measured at Tumburra Street, about 15,000
in each direction. This is equivalent to the expected traffic volumes past the
Bahd'i Temple, which is the most trafficked area on this section o f Mona Vale
Road.
Approximately 10,000 AADT utilise Powder Works Road as a
connection to Pittwater Road. It can then be expected that approx. 20,000
AADT would be measured past the Powder Works Road intersection.
Over a five year period (October 1992 — December 1997) 207 accidents,
including 77 injury and 3 multiple fatal type accidents, have occurred along the
route. Major accident locations include Ingleside Road intersection, Manor
and Chiltern Rd Intersections, Powder Works Rd and outside the Bahd'i
Temple.
The Average Annual (1992-1997) Total accidents per Million Vehicle
Kilometres (MVK) is approximately 0.643 accidents per MVK.
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In view o f the surrounding growth in urban development traffic levels are
expected to increase significantly in the future. I f the Proposal is not
implemented, further delays, congestion and accidents are expected to
continue.
Bahd'i Temple is a major tourist attraction in the area, with approximately 2530,000 non Bahd'i visitors per annum. Many o f the visitors come by coach and
minibus, others come by car. Major services, held at particular times o f the
year, attract around 700-800 people and normal Sunday services attract 200300 people. These numbers are expected to increase following the upgrading
o f their retail book distribution outlet and information centre. Improved access
to the Temple would also possibly increase the number o f people visiting.

6.1.3 Design parameters
The Design Plan
The concept for the Proposal has been designed to provide a safe, four lane
road which minimises the impact on the surrounding environment. It has been
designed to permit speed limits o f 70 km/h, currently 801cm/h. The road
surface would be the same as at present, that is dense graded asphalt. The
Proposal includes dual carriageways, 2 lanes 3.20 metres wide, with a 1.54m
bicycle lane and shoulders — eastbound 3.0m wide, from Chainage 1350-1740,
and westbound 2.0m wide, from Chainage 180-340 and 1300-1820.
Landscaping would be included as part o f the Proposal. The design plan has
been provided in Appendix A. The Landscape Concept Plan is included in
Appendix G.
Constraints
Design constraints to the Proposal include the following:
•

National Park boundary on the eastern side o f Mona Vale Road, requiring
an Act o f Parliament to change the boundary;

•

Costs o f property acquisition;

•

Terrain;

•

Utilities are located on both sides o f Mona Vale Road,

•

Limited funding available. Requirement for inclusion o f Type F barrier
from Addison Road as part of the Black Spot Federal Funding;

•

Indigenous Heritage items located either side o f Mona Vale Road, near
Manor Road. I f they were to be destroyed, further heritage assessment
would be required and an application made to the N S W Heritage Office for
consent to destroy; and

•

Presence o f the threatened species, Grevillea caleyi, and the Duffys Forest
threatened plant community located around the Bahd'i Temple. Due to the
small numbers o f this flora species and the restricted area o f the plant
community, taking out large amounts could have adverse impacts.
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During the construction phase o f the Proposal, two lanes would generally be
operating at all times, however it may be necessary to have only one lane open
with stop/slow signs directing traffic. This would be limited to outside peak
hours. Accesses would be maintained throughout construction. Powder Works
Road intersection would be temporarily closed for a period o f approximately 6
months to allow reconstruction o f the intersection.
During the connection phase o f the proposed works at either end o f the
Proposal, there may be some impact on traffic movements; these would be
minimised as much as possible.

6.1.4 Construction activities
Construction o f the Proposal, subject to approval, would commence in
February, 2000 and would be expected to be completed within 18 months. The
Proposal includes the following activities:
•

Property acquisition and relocation o f boundary fencing and utilities;

•

Establishment o f a compound area;

•

Implementation o f sedimentation and erosion controls including fabric
fencing;

•

Implementation o f traffic control;

•

Minor earthworks including vegetation clearance which involves removal,
mulching and stockpiling o f regrowth vegetation;

•

Spreading and compacting aggregate base;

•

Installation o f Concrete pavement;

•

Installation o f kerb and guttering;

•

Installation o f drainage;

•

Installation o f fencing and gates;

•

Asphalting and spray sealing;

•

Linemarking, signposting and traffic signal construction; and

•

Landscaping and turfing.

The works would be undertaken by RTA Operations, managed through the
RTA Sydney Client Services.
A site compound would be located on
Government land adjacent to Mona Vale Road. The location for the site
compound would be determined closer to construction. Selection would be
based on proximity and access to works. Stockpiles would be used to store any
materials on the same site as the compound site, and access to the site would be
o f f Mona Vale Road.
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Plant and equipment to be used include excavators, backhoes, hammers,
tipping trucks, compactors, water carts, asphalt and concrete pavers, graders,
bobcats, concrete transit mixers and concrete finishers. All equipment would
be regularly maintained to minimise atmospheric emissions. During pavement
works, odours and hydrocarbon emissions from pavement spray sealing work
would be checked at regular intervals.
Construction hours would be from 7am to 6pm Monday to Friday, and 8am to
1 pm Saturday (EPA's concurrence would be sought for works outside o f these
hours), excluding Sundays and public holidays. Works would be undertaken to
minimise peak hour disturbance.
Any work necessary to be undertaken outside normal working hours would
only be with prior notification o f the EPA, the RTA Transport Management
Centre and the Police Service and residents would be informed o f any changes
to working hours. For night work, the procedure detailed under the Interim
Publication "EPA Requirements for Road Maintenance Activities Outside
Normal Working Hours" would apply.
Night work would also be in
accordance with RTA night work standards and the affected community would
be advised.
The construction compound would be placed on a bitumen surface, which
would be removed following completion o f construction. I f any fuels or
chemicals are held on site, they would be stored in a self contained fuel cabinet.
A filter fence would be erected on the periphery o f the compound and
maintained on the down hill side to intercept any sediment.

6.1.5 Waste Minimisation and Management
A waste minimisation and management plan would be prepared and
implemented. This plan would include the following safeguards:• Site generated waste including garbage, waste pavement material, concrete
etc would be recycled where possible and any remaining waste would be
contained and removed from the site and disposed o f to a licensed landfill.
• Stripped Topsoil would be stockpiled on site and replaced following
construction;
• Recycled materials would be used where possible (eg. recycled crushed road
base, excess spoil).
• Waste oil would be sent to approved recyclers.
• Cleared vegetation or other materials would not be burned, but would be
mulched and used on site.
• Secure rubbish bins would be provided within site compounds.
would be regularly emptied.

These

• All site sewage would be contained in `portaloo' type toilets, collected and
disposed o f off-site in accordance with relevant regulations.
• Chemicals would be stored in secure compounds with an impermeable floor
and appropriate bund walls.
• The worksite would be left in a tidy and rubbish free state upon completion
o f the Proposal.
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• If any contaminated waste is identified, this would be removed to an EPA
approved facility for the purpose o f disposal o f these materials. All
necessary permits for the removal, transportation and disposal of
contaminated waste would be obtained prior to any works being undertaken.
• I f any contaminated waste is generated, the appropriate EPA licences and
approvals would be obtained for its disposal and the operators o f the
disposal site would be notified in advance.

Contaminated Land
• I f contaminated land is discovered during construction, the RTA would
enter into a voluntary remediation agreement in accordance with the
provisions o f the Contaminated Land Management Act, 1997.
I f required, a Hazard and Emergency Management Plan would be prepared.

6.1.6 Demand upon resources
The types o f materials required during construction include sandstone, crushed
rock road base 20mm (DGB20), concrete, asphalt, bitumen, concrete pipes,
galvanised steel, paint thermoplastic, plastic and plants for landscaping. These
materials are not in short supply and would be easily transported from suppliers
in the surrounding area.

6.2

Existing Environment and Potential Impacts

6.2.1

Landforms
Existing Environment
The study area occurs on the top and upper slopes o f a sandstone ridge. The
terrain slopes steeply to the south into Garigal National Park and slopes more
moderately to the south between Manor Road and Ingleside Road. Vertical
road cuttings occur on the northen side o f Mona Vale Road at two locations;
east o f the Lane Cove Road intersection and just west o f the Ingleside Road
intersection. The section o f Mona Vale Road investigated for this study is
located on a relatively flat ridge, between 160 metres and 190 metres in
elevation above sea level (asp.
The ridge divides the Narrabeen Lake Catchment to the south and the rugged
steep terrain which drops down to sea level on the southern end o f Pittwater in
the north. The bedrock in the general area/region is Hawkesbury Sandstone
with remnant Wianamatta shales, and the topography o f the surrounding area is
typical Hawkesbury Sandstone terrain the ridge tops are fairly flat with steep
sides. The steep slopes contain outcropping sandstone ledges, overhands, rock
platforms and large boulders.
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6.2.2 G e o l o g y a n d soils
Existing Environment
Mona Vale is characterised by recent Quaternary Alluvium sands and muds
through deposition o f marine and estuarine sediments in the lower catchment
and erosion o f the upper catchment. A number o f Jurassic igneous intrusions
occur in the area crossing in an east-west direction or southeast - northwest
direction. A Basalt dyke is visible in the Mona Vale Road cutting near the
B a h e i Temple at Ingleside (Pittwater Council, 1995).
The soils o f the Pittwater LGA vary from the "shallow, earthy sands derived
from the Hawkesbury Sandstone and moderately deep red to yellow earths of
the Narrabeen Group, to the deep sandy humus o f the wetlands and the deep
calcareous marine sands" (Pittwater Council, 1997).
Areas o f laterite and stony soil have been found to occur on some crests,
including around the Proposal.
The Sydney 1:100,000 Soil Landscape Series map sheet (Chapman et al 1989)
shows three soil types occurring within the length o f the Proposal. The general
area location o f the soil types are:
•

Somersby Soil Landscape Unit: Moderately deep to deep soils,
occurring around the Manor Road intersection and along the northern side
o f Mona Vale Road to north o f the B a h e i Temple.

•

Hawkesbury Soil Landscape Unit: Occurs in the area west o f Manor
Road to Inlgeside Road, and the area south from the B a h e i Temple to the
western end o f the Proposal.

•

Lambert Soil Landscape Unit: Occurs over the remainder o f the study
area, including the B a h e i Temple area.

•

Erosional, moderately deep to deep soils

•

Disturbed areas - fill areas commonly capped with sandy loam soils to
compacted clay over fill material (Chapman and Murphy, 1989).

Soils o f the Somersby Soil Landscape Unit occur on the sandstone plateaus of
the Hornsby Plateau in Ku-ring-gai Chase National Park and at Ingleside, North
Seaforth, and Terrey Hills in the area o f the project. The soils are derived from
deeply weathered Hawkesbury Sandstone and are predominantly yellow earths,
earthy sands, with localised areas o f siliceous sands. Laterite material occurs
on some o f the crests associated with this soil type and occurs in the study area.
The soils are o f very low fertility and highly water permeable.
Soils o f the Hawkesbury Soil Landscape Unit are common in the sandstone
areas o f the Sydney Region. The soils are typically shallow lithosols and
siliceous sands with some deeper, better developed earthy sands and yellow
earths on benches and along joints and fractures. Shale lenses are common
within the Hawkesbury Sandstone and where they occur yellow and red
podsolic soils develop. The sandy soils are o f low fertility, stony and highly
water permeable.
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Soils o f the Lambert Soil Landscape Unit occur on exposed plateau surfaces,
convex ridges and coastal headlands o f the Hornsby Plateau. The soils are
shallow earthy sands and yellow earths on crests and inside benches, with
shallow siliceous sands on the outside edge o f benches and leached sands, grey
earths and gleyed podsolic soils in poorly drained areas. Shale lenses also
occur with localised yellow podsolic soils. The sandy soils are o f low fertility,
stony and highly water permeable.

1

No known acid sulphate soils or contaminated land are known to exist in the
vicinity o f the Proposal (Pittwater Council, 1997).
Potential Impacts
Due to the "erosional" status o f the soils, prior to construction, erosion and
sedimentation controls would be put in place. The area exposed at any one
time would be controlled and rehabilitated/revegetated as soon as possible.

6.2.3 Climate
Existing Environment
Ingleside has a temperate climate with warm to hot summers and cool to mild
winters. December and January are the hottest months o f the year with a mean
maximum temperature in January o f 25 degrees Celsius and the mean
minimum temperature o f 19 degrees Celsius. The mean annual rainfall at
Newport, the closest monitoring station, is 1242.4mm (Pittwater Council,
1995).

6.2.4 Landform stability and erosion hazard
Existing Environment
Minor to moderate sheet and rill erosion occur on land cleared for cultivation.
Severe sheet and rill and minor to moderate gully erosion have occurred where
soils have been disturbed by road construction, quarrying and over-grazing.
Severe sheet erosion can occur when bushfires destroy or damage vegetative
ground cover. This is even more accentuated when fires are followed by heavy
rains (Chapman & Murphy, 1989).
Potential Impact
To ensure that erosion is minimised, exposed areas would b e stabilised as soon
as possible after construction.
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6.2.5 Air quality
Existing Environment
Pittwater Council LGA is situated within the Sydney airshed, bounded by
mountains to the south and west o f Sydney and includes the valleys and
estuaries o f the Georges, Parramatta and Hawkesbury-Nepean river systems.
Westerly winds are the prevailing direction o f air movements during day,
draining into the valleys at night. This air then flows back across the
metropolitan area and into the Hawkesbury-Nepean valley the following day.
This cyclic nature can continue for long periods o f time, resulting in poor air
quality in Sydney during stable conditions or during temperature inversions
(Pittwater Council, 1999).
The Environment Protection Authority (EPA) has established a network o f air
quality monitoring stations in the Sydney area; the closest station to Pittwater is
located in East Sydney. The Air Pollution Index for eastern Sydney (19981999) shows that air pollution decreases in the months o f March, May, June
and July (am and pm) and the overall air pollution is 'low' (Pittwater Council,
1999).
Burn offs, hazard reduction burns, and smoke from bushfires are considered to
be the main source o f air pollution in the area, however these only occur
irregularly. Other sources o f pollution include motor vehicle emissions, wood
fired domestic heaters and take away food outlets. The population is fairly
dependent on vehicles as a mode o f transport due to the lack o f public transport
services, however the population is quite low for the large area available and
air quality problems are not as dramatic as other areas in Sydney.
A preliminary Local Air Quality Management Plan (LAQMP) has been
produced b y Pittwater ‘Council to help reduce the cumulative impacts of
pollution in the Sydney airshed. The proposed works would contribute to the
following actions in the Plan:
•

Providing better facilities for public transport, eg. formalised bus bays with
signs and shelter; and

•

Providing a Cycleway and Bicycle lane along the length o f the proposed
works.

Potential Impacts
It is expected that traffic volumes would increase, as a result o f natural along
Mona Vale Road in the future, which could result in larger emissions from
vehicles. However, the provision o f turning lanes, improved access to side
streets and dual carriageway along the length o f the works, would improve this
section o f road and reduce delays, hence allowing vehicles to run with less
starting and stopping, resulting in smaller emissions.

1

A s a result o f reducing the speed limit along Mona Vale Road from 80km/h to
70km/h, N O x and hydrocarbon emissions would be reduced and carbon
monoxide (CO) emissions would be increased. Overall, the Proposal would
reduce emissions, improving air quality in the vicinity.
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To reduce the air quality impacts o f the Proposal during construction, a water
cart would be present on site to dampen all exposed surfaces to reduce dust
movement. All vehicles transporting materials and all stockpiles would be
covered.

1

6.2.6 Water quality
Existing Environment
Section 1 o f the Proposal drains to the south to Deep Creek, while Section 2
drains south to Mullet Creek. Both creeks flow into the Narrabeen Lakes.
Natural drainage lines on the site have been modified by extensive road and
other developments, but no major watercourses occur within the project length.
As the Proposal is adjacent to Garigal National Park, precautions need to be
taken into consideration regarding drainage.
Potential Impacts
In order to reduce the impact of the Proposal on the National Park it is
proposed to disperse drainage, rather than concentrate the flow, allowing a
more even distribution o f water, causing less disruption to the National Park.
The proposed road works would not have an increased impact on water quality,
provided erosion and sedimentation controls were implemented, as described in
Section 6.2.4 and further detailed below.
To mitigate impacts pre, during and post construction, effective erosion and
sedimentation control devices would be erected. These devices/structures
would be regularly maintained during the life o f the proposed works and would
be cleared, repaired or maintained after heavy rain periods. Exposed surfaces
would also be mulched and revegetated with local native species immediately
after works have ceased.
The measures proposed to mitigate any adverse impacts on the water quality
would be identified in an Erosion and Sedimentation Control Plan, as part of
the Project Environmental Management Plan, and these would be the subject of
regular monitoring and audits. The following items would be included:
•

Any fill would be protected to prevent it from eroding;

•

Erosion and sedimentation would be controlled to minimise pollution
o f runoff into the National Park;

•

Sediment control measures would be provided for the duration of
works and until the site is stabilised by revegetation.

1

With the adoption o f effective erosion and sedimentation structures, it is
considered that the medium — long term water quality within the vicinity o f the
Proposal would be unchanged by the proposed works.
Erosion and
sedimentation controls would minimise any impact on water quality in the
short term.
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6.2.7 Biodiversity
6.2.7.1 Flora
Background
RTA was a major funder o f the Species Recovery Plan for Grevillea caleyi, in
conjunction with other agencies such as NPWS and Council. One o f the major
activities that was completed as part o f this Plan, was the natural propagation of
Grevillea caleyi plants at McCarrs Creek Road, 37 plants o f which still remain.
Introduction

1

This section provides the results o f a flora survey o f the area potentially
affected by the proposed work. The complete report is in Appendix H.
The area o f the proposal contains one o f the largest remaining populations of
the threatened plant species Grevillea caleyi. The species is listed on Schedule
1 (Endangered species, populations and ecological communities) o f the NSW
Threatened Species Conservation Act 1995, and is currently given a ROTAP
code o f 'Endangered 2Eci' by Briggs and Leigh (1996).
The endangered plant community Duffys Forest Vegetation Community also
occurs along Mona Vale Road between Addison Road and Manor Road. This
community is listed on Schedule 1, Part 3 o f the NSW Threatened Species
Conservation Act 1995.
The initial surveys for this report were carried out from October to December
1998, at which time it was assessed that the proposed works would constitute a
significant impact on both the stands o f Grevillea caleyi and the Duffys Forest
Vegetation Community. Since that time the design has been revised in
consultation with Pittwater Council and other stakeholders to minimise the
impacts on the Grevillea caleyi and Duffys Forest Vegetation Community, as
well as to improve the intersections with local roads.
Methodology
Previous general and specific botanical studies conducted in the locality, and
general references for the region were searched for descriptions o f similar
vegetation types and for recordings o f plant species and communities of
conservation significance from the area. The National Parks and Wildlife
Service's database o f rare or threatened plants (ROTAP) was also consulted for
recordings o f species o f conservation significance within a 7 kilometre radius
o f the site.
A survey o f the areas directly and potentially indirectly affected by the proposal
was carried out by John Speight on the following dates:
22 October 1998 and 4 November 1998: General botanical survey, and
specific survey o f plant communities and species o f conservation significance
to assess the extent o f the Grevillea caleyi population likely to be affected. Site
meeting with the RTA Project Managers to define areas to be cleared.
22 December 1998: Site meeting with RTA Surveyors to accurately survey the
location o f Grevillea caleyi in relation to the proposed widening works.
Additional searching.
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Note: The design o f the proposal was changed as a result o f the significant
impacts on the Grevillea caleyi and Duffys Forest Vegetation Community.
3 and 6 December 1999: Additional searching and site meeting with RTA
Road Designers to accurately determine the extent o f disturbance by the new
proposal, and the location o f Grevillea caleyi stands in relation to the proposed
works.
Targeted surveys o f the extent o f the Grevillea caleyi stands were also carried
out. This involved searching for the adult and juvenile plants and having RTA
surveyors accurately plot the location and extent o f each stand.
The vegetation is described with reference to classifications made by Thomas
and Benson (1985). Plant identifications were made according to recent
The conservation
nomenclature in Flora o f NSW (Harden 1990-93).
significance o f plant species in the national context was determined with
reference to Briggs and Leigh (1996). The conservation significance o f plant
species and plant communities in the State context was established with
reference to the Schedules to the Threatened Species Conservation Act 1995
and in the local context with reference to Benson and Howell (1994), and
Pittwater Council's State O f The Environment Reports (1995-98).
Existing Environment
For ease o f discussion and due to the known botanical sensitivity o f the section
between Addison Road and Powder Works Road, the project is separated here
into two Sections:
•

Section 1: Addison Road to Powder Works Road, and

•

Section 2: Powder Works Road to Ingleside Road.

Section 1: Addison Road to Powder Works Road
Remnant native bushland occurs along both sides o f Mona Vale Road for most
o f the length (760m) o f Section 1 with Garigal National Park forming the
southern boundary o f the road reserve between Powder Works Road and the
western end o f the project (refer to Preliminary Design Plans Figure 2 and air
photograph Figure 3). Native bushland in this Section is continuous from the
road shoulder or batter slope, through the road reserve into Garigal National
Park. Along the northern side o f Mona Vale Road in this Section remnant
bushland occurs as a narrow band between the road shoulder and residential or
other developments including the Bahd'i Temple.

1
1

The bushland varies in its level o f disturbance from severely disturbed to
moderately disturbed. Disturbances include past road construction, clearing for
residential and other developments, weed invasion, construction waste and
general litter.
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This Section o f the project includes a large portion o f the remaining population
o f the endangered plant Grevillea caleyi, in close proximity to Mona Vale Road
(see Preliminary Design Plans). Where the existing batter slope occurs on the
southern side o f the road (approximately between chainage 0.00 and chainage
200.00) a vertical retaining wall would be constructed to minimise the
'footprint' o f the road formation into the bushland. The use o f a retaining wall
would ensure that no individuals o f Grevillea caleyi in this area would be
removed for the works.
The endangered ecological community Duffys Forest vegetation community
also occurs along the roadside in this Section o f Mona Vale Road.
Section 2: Powder Works Road to Ingleside Road

1
1

Remnant bushland in this Section occurs as a narrow band between the road
shoulder and residential development on the southern side o f Mona Vale Road
from Powder Works Road to Manor Road. These stands are variously
disturbed by weed invasion, from low to heavy disturbance. N o remnant native
vegetation stands occur on the northern side o f the road in Section 2, which
extends for a length o f 1320m.
From Manor Road to Ingleside Road native vegetation occurs along both sides
o f Mona Vale Road. Again this bushland is variously disturbed, with nonendemic native weed shrubs such as Acacia saligna prolific adjacent to Mona
Vale Road. The bushland on the southern side o f Mona Vale Road in this
Section was burnt by a hot fire during 1994 and regrowth in many parts occurs
as tall, dense thickets o f locally endemic Acacia and Hakea species.
Plant Communities
One endangered ecological community listed on Part 3, Schedule 1 o f the
Threatened Species Conservation Act 1995 occurs within Section 1 o f the
project. This is Duffys Forest Vegetation Community. The community is
discussed in detail in Section 4.3 o f this report.
Two vegetation communities were identified in the study area and would be
affected by the proposed work. These are:
A. Open-Forest: Eucalyptus cap itellata - E. sieberi - Corymbia gummifera
(Duffys Forest Vegetation Community)
B. Woodland/Low
haemastoma.

1

Woodland:

Corymbia

gummifera

-

Eucalyptus

Most o f the vegetation proposed to be removed or disturbed by the works has
been significantly degraded b y previous clearing, excavation, filling,
maintenance trimming for an electricity supply easement and weed invasion.
Weed species are prolific in some sections o f the study area, particularly in
Section 2, where the roadsides are infested with the non-endemic (Western
Australian) Orange Wattle Acacia saligna, other non-endemic wattles and
exotic species such as Coreopsis Coreopsis lanceolata and Crofton Weed
Ageratina adenophora. Orange Wattle also occurs along the southern side of
Mona Vale Road opposite the B a n a l Temple in Section 1, but it is not as dense
here as it is in Section 2. Acacia saligna grows rapidly, self-sows and suckers
freely, and has the potential to displace locally endemic species and dominate
Environmental Technology

40

Review o f Environmental Factors

Upgrade o f Mona Vale R d between Addison R d & Ingleside Rd.

areas. The Conservation Research Statement and Recovery Plan for Grevillea
caleyi (ANCA 1995) identified the threat posed by Acacia saligna and efforts
should be made to control the species in the area.
Plant Species
One species o f conservation significance listed on the Schedule 1 o f the
Threatened Species Conservation A c t 1995, was located during the survey.
This was Grevillea caleyi, which was known to occur in the area.
Several other endangered plant species listed on the Schedules to the
Threatened Species Conservation Act 1995 were also considered to potentially
occur in the area, although none were located. An individual o f the rare species
Persoonia hirsuta has been reported as occurring in the area opposite Chiltern
Road (ANCA 1995) but this individual was not located during searches. The
area on the southern side o f Mona Vale Road opposite Chiltern Road would not
be disturbed by the proposed works, so that any seedlings or seed bank o f this
species would not be affected.
The National Parks and Wildlife Service's ROTAP database for the area lists 7
species o f national conservation significance that occur in the district within a
3.5 kilometre radius o f the site. Pittwater Council lists 34 ROTAP species and
34 locally and/or regionally significant species that are known or expected to
occur in the Pittwater Council area. Based on the habitats present 23 o f the
ROTAP species were considered to possibly occur on the site. These ROTAP
species are listed below. The Scheduled, ROTAP or locally significant plant
species specifically searched for were:
Amperea xiphoclada var. papillata
Microns angusii
Pultenaea scabra var. biloba
Ancistracne maidenii
Angophora crassifolia
Asterolasia elegans
Caladenia curtisepala
Oryptostylis hunteriana

L a s i o p e t a l u m joyaceae

Darwinia biflora

L e p t o s p e r m u m deaneii

Darwinia glaucophylla
Darwinia procera
Epacris purpurascens
Eucalyptus luehmanniana

Lomandra brevis
Persoonia hirsuta
Persoonia mollis subsp. maxima
Tetratheca glandulosa

1

Eucalyptus camfieldii
Pimelea curviflora subsp. curvYlora
Syzygium paniculatum
Grevillea caleyi
Grevillea oldei
Hibbertia nitida
Kunzea rupestris

Conservation Value o f the Vegetation
Communities
The D u f f ' s Forest vegetation community is listed as an Endangered Ecological
Community on Part 3 o f Schedule 1 o f the Threatened Species Conservation
Act 1995. The community occurs on lateritic soils on ridgetops only in the
D u f f ' s Forest, Terrey Hills, Ingleside and Belrose areas within the Warringah,
Pittwater and Ku-ring-gai Council areas. These lateritic soils usually occur as
thin cappings above sandstone soils o f the Somersby and Blacktown Soil
Landscape Series in this area. Although lateritic soils occur in other sandstone
areas o f Sydney, the Duffys Forest vegetation community has not been
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identified elsewhere. The endangered shrub Grevillea caleyi is closely
associated with and restricted to this community, although it has not been
found in all o f the remaining stands o f the community.
Only 15% o f the original area o f the Duffys Forest vegetation community now
remains, and those remnants are highly fragmented by urban development. The
criteria for the establishment o f a comprehensive, adequate and representative
reserve system (CAR) for forest ecosystems in Australia is that at least 15% of
the pre-1750 extent o f each forest ecosystem should be preserved (JANIS
1996).
A detailed study o f the natural bushland o f the Warringah Council area by
Smith and Smith (1997) identified six different forms o f Duffys Forest, one of
which is the Eucalyptus sieberi - E. capitellata - Corymbia gummifera form
which occurs in the study area.
The Duffys Forest vegetation community is o f high conservation significance,
since it:
•
•
•

is very restricted in its distribution,
has been mostly cleared by previous developments, and
mostly occurs in areas outside conservation reserves and where remnants
are under threat o f further clearing for developments.

The Coiymbia gummifera - Eucalyptus haemastoma Woodland/Low Woodland
is a common vegetation on the ridgetops o f the sandstone areas o f Sydney.
Although it is not considered endangered, ridgetop woodland and heath
vegetation has been extensively cleared for housing development after World
War II. It is considered to be adequately conserved however in the large
sandstone national parks to the north and south o f Sydney, including Ku-ringgai Chase National Park, Garigal National Park, Muogamarra National Park
and Royal National Park.
Species
Information regarding Grevillea caleyi is from the Conservation Research
Statement and Recovery Plan for the species (ANCA 1995), and personal
discussions with Dr. Tony Auld, NSW National Parks and Wildlife Service.
Grevillea caleyi is very restricted in its distribution, only occurring on laterite
soils on ridgetops within a 6 Km2 area centred on Terrey Hills to the west of
the study area. The major occurrences o f the species is in urbanised areas
outside conservation reserves. It has been estimated that approximately 85% of
the former habitat o f Grevillea caleyi has been lost as a result o f development.
Grevillea caleyi is killed by fire and relies entirely on germination from the soil
seedbank to recover, although not all seedlings will survive to maturity. It
takes about 8 to 12 years for the soil seedbank to reach the level at which the
population can be replaced. Adult plants begin to senesce from about 12 to 15
years and the seedbank will therefore begin to decline (in both number o f seeds
and viability) after about 15 years.
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The number o f plants in a population may therefore fluctuate markedly over
time in response to fire, and the population o f plants seen in any population at a
point in time does not necessarily reflect the potential size o f the population.
However, the seeds are not dispersed widely and this appears to be reflected in
the discreet stands o f the species seen in otherwise homogeneous suitable
habitat. In areas that have been recently burned and the seeds have germinated,
the area o f the stand able to be seen probably indicates the extent o f that
population.

1

Brown Stringybark Eucalyptus capitellata is a relatively uncommon species,
restricted to the sandstone areas of the Sydney Region in a narrow coastal strip
north o f Sydney and to Royal National Park in the south (Leonard 1993). It is
considered to be o f local conservation significance by Pittwater Council,
although the species is conserved on a regional level in the nearby Garigal
National Park and Ku-ring-gai National Park, and Royal National Park. It also
occurs in other remnant bushland stands in the area, and the loss o f individuals
from the site would not significantly affect its local or regional status.
Robinson (1994) considers its absence from bushland reserves in the Sydney
area as perhaps due to its previous cutting for its excellent timber qualities.
Potential Impacts
The proposed widening o f Mona Vale Road would result in the removal o f a
strip o f woodland and open woodland vegetation up to 3 metres wide on the
southern side o f the road, and up to 10 metres wide on the northern side o f the
road. The effects o f the work have been assessed for both Section 1: Addison
Road to Powder Works Road, and Section 2: Powder Works Road to Ingleside
Road.
It should be noted that the Preliminary Design Plans showing the area o f 'New
Pavement' includes the area from the painted edgeline o f the existing
carriageways and includes the existing sealed and unsealed road shoulder,
cleared areas adjacent to the road shoulder and bushland in some areas. It does
not indicate the area o f bushland to be removed. The area o f bushland to be
removed in all areas is much narrower than the area shown as 'New Pavement'.
•

Section 1: Addison Road to Powder Works Road.

The works on the southern side o f Mona Vale Road would remove only 8
individuals o f Grevillea caleyi from two stands; six from the stand opposite the
existing entrance to the Bahd'i Temple, and two from the between the existing
entrance and the proposed new entrance (refer to plans). The fieldwork for the
Conservation Research Statement and Recovery Plan for Grevillea caleyi
counted 1392 adults plus up to 193 seedlings o f the species in the stands on this
side o f the road in 1994. On the northern side o f the road 281 live adults and
428 seedlings were counted. No individuals o f Grevillea caleyi would be
disturbed or removed on the northern side o f the road.

1

The proposed sealed bicycle path along the existing dirt service road has the
potential to disturb individuals o f Grevillea caleyi (including seedlings)
occurring very close to sides o f the track. Care should be taken that no
additional area is cleared or otherwise disturbed by the construction activities in
this area.
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Shading as a result o f the construction o f a retaining wall may have some
adverse effects on the recruitment and growth o f Grevillea caleyi seedlings
close to the road. This is preferable to extending the formation on a batter
slope further into the bushland and losing more adult plants and seed source.
Approximately 450m2 o f the endangered Duffys Forest Vegetation Community
would be removed for the widening works. The majority o f the community in
this Section is in reasonable condition although it is affected by weeds and
regular trimming to maintain clearance heights within the powerline easement.
All excavation work in Section 1 should be undertaken from the disturbed road
side with no construction machinery or personnel allowed to move into the
bushland areas to be retained.

1

•

Section 2: Powder Works Road to Ingleside Road.

Most o f the work in this Section occurs on the northern side o f Mona Vale
Road where clearing for urban development has resulted in grassed roadsides,
or consists o f Low Woodland that is not part o f the Duffys Forest Vegetation
Community (the length between Lane Cove Road and Ingleside Road).
Although several individuals o f Grevillea caleyi occur in this Section, none
would be directly or indirectly affected by the works.
Approximately 1,600m2 o f native bushland, including a approximately 50m2 of
highly weed degraded Duffys Forest Vegetation Community would be removed
for the works. The remainder o f the vegetation, east o f Manor Road is
Woodland/Low Woodland (not Duffys Forest Vegetation Community) of
varying levels o f disturbance.

General Effects:
State Environmental Planning Policy 19: Bushland In Urban Areas
The proposed works adjoin land zoned or reserved for open space (Garigal
National Park) and requires the consideration o f the potential impacts o f the
work on the National Park. These effects are considered below.
Indirect effects o f the work may include changes to drainage characteristics in
adjacent bushland, and the penetration o f weed species further into bushland.
Apart from the area near Powder Works Road, the road reserve adjacent to
Garigal National Park is generally wide enough to provide a buffer to any
adverse effects such as road runoff before it enters the Park. Only a small area
o f bushland would be disturbed on this side o f the road and the potential
adverse effects on vegetation could be easily reduced or eliminated through the
minimisation o f the amount o f bushland to be removed, simple erosion and
sediment control measures (which would be maintained until all exposed soils
are stabilised), revegetation o f disturbed areas using seed from plants presently
growing in the areas to be disturbed, and a weed management programme for at
least 6 months after the completion o f the work.
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Native vegetation cleared from the area between chainage 260.00 and 360.00
should be chipped and used as mulch and seed source for revegetation works
and soil stabilisation. This area is mostly free o f the weed acacia species
Acacia saligna. If any Acacia saligna is found in an area to chipped, it would
be removed prior to chipping. I f the numbers o f Acacia saligna are too high or
not able to be removed easily, the area would not be chipped.
To prevent the potential sedimentation o f local creeks outside the site, effective
erosion and sedimentation controls need to be implemented and maintained for
the duration o f the construction, and until all exposed soil is stabilised. The
existing drainage patterns and soil moisture conditions should be maintained if
possible to avoid adverse impacts to the stands o f Grevillea caleyi, including
the potential encouragement o f weeds if soil moisture is increased.

Eight Part Tests
An eight point test under Section 5A o f the Environmental Planning and
Assessment Act 1979 is designed to determine "whether there is likely to be a
significant effect on threatened species, populations or ecological communities,
or their habitats" listed on the Schedules to the Threatened Species
Conservation Act 1995, and consequently, whether a Species Impact Statement
is required. The test has been undertaken for both Grevillea caleyi and the
Duffys Forest Vegetation Community.
Grevillea calevi
a) In the case o f a threatened species, whether the life cycle o f the species is
likely to be disrupted such that a viable local population o f the species is
likely to be placed at risk o f extinction.

1

The local population would not be at risk o f extinction as a result o f the
removal o f eight individuals and their potential soil seed bank for the
roadworks. Consideration has also been given to the possibility o f other factors
such as wildfire or drainage changes affecting the population in addition to the
direct impacts o f the roadworks. Given the small number o f individuals to be
removed and the desire by the RTA to minimise the potential disturbance to the
population o f Grevillea caleyi along this Section o f Mona Vale Road, indirect
effects are not considered likely to place the population at risk o f extinction.
b) Whether the life cycle o f the species that constitutes the endangered
population is likely to be disrupted such that the viability o f the population
is likely to be significantly compromised.
Again, the proposed roadworks are not considered likely to significantly disrupt
the viability o f the population as a result o f direct or indirect impacts.
c) In relation to the regional distribution o f the habitat o f a threatened
species, population or ecological community, whether a significant area of
known habitat is to be modified or removed.

1

A significant area o f the habitat o f Grevillea caleyi, in this area, including the
likely soil seed bank upon which the population relies for regeneration, would
not be affected by the proposed roadworks.
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d) Whether an area o f known habitat is likely to become isolated from
currently interconnecting or proximate areas o f habitat f o r a threatened
species, population or ecological community.
The widening o f Mona Vale Road would not result in the further isolation of
the stands o f Grevillea caleyi between the two sides o f the road, since they will
only be further separated by up to 3 metres.
e) Whether critical habitat will be affected.
No critical habitat has yet been listed under Part 3 Division 1 o f the Threatened
Species Conservation Act 1995. Therefore no critical habitat occurs within the
area o f impact o f the proposed work.
J)

Whether a threatened species, population or ecological community, or their
habitats, are adequately represented in conservation reserves (or other
similar protected areas) in the region.

Grevillea caleyi is not adequately represented in conservation reserves. The
majority o f the known populations occur in areas that are threatened with future
development.
g) Whether the development or activity proposed is o f a class o f development
or activity that is recognised as a threatening process.
At the time o f report preparation only one threatening process relevant to plants
was listed under Schedule 3 Key Threatening Processes o f the Threatened
Species Conservation Act 1995. This is the infestation o f coastal dune
vegetation by the exotic Bitou Bush.
11) Whether any threatened species, populations or ecological community is at
the limit o f its known distribution.
Grevillea caleyi is very restricted in its distribution, only occurring on laterite
soils on ridgetops within a 6 Km2 area centred on Terrey Hills to the west of
the study area.

Conclusion: Expected Impact
The removal o f eight individuals (and the soil seed bank) does not constitute a
significant impact on the life cycle requirements o f the affected population of
Grevillea caleyi in the area. The preparation o f a Species Impact Statement is
not required.

Duffys Forest Vegetation Community

Ii

a) In the case o f a threatened species, whether the life cycle o f the species is
likely to be disrupted such that a viable local population o f the species is
likely to be placed at risk o f extinction.
Duffys Forest vegetation community contains the threatened species Grevillea
caleyi which has been assessed previously.
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ground debris and litter searches for reptiles and frogs. Methods used to
search for these species was to randomly traverse the site turning all pieces
o f suitable ground debris (including both natural and urban debris/refuse)
and undertaking hand searches within areas o f leaf litter and grass tussocks;
and
determination o f the value o f the habitats present for native fauna species,
including protected and threatened species.

While undertaking the field survey efforts were made to document the structure
and value o f the habitats present adjacent to Mona Vale Road for those
threatened species previously recorded in the region or expected to occur based
on available habitats. Features such as known food tree species, mature trees
with hollows, potential wildlife corridors and other habitat features important
to the life cycle needs o f likely threatened species were identified.
No spotlighting or other nocturnal survey work was undertaken as the habitats
present within the boundaries o f the road reserve were not considered suitable,
or o f sufficient size for any o f those nocturnal threatened species known or
likely to be present in the vicinity o f the study area. Individuals o f these
species may traverse over the study area on occasion, but the resources present
are not considered to be significant for the life cycle needs o f these animals.
A limitation to the effectiveness o f the field survey in identifying native species
was the volume o f traffic and associated traffic noise experienced along Mona
Vale Road. This restricted the ability to observe and hear bird species in
particular.
To document other species known to be present in the region, species which
may utilise the study site but were not observed, recorded or indicated during
the present survey, consultation o f reports and databases were undertaken,
particularly those listed under the Threatened Species Conservation A c t 1995.
Fauna identifications are made according to nomenclature in:
•
•
•
•

Cogger (1992) - reptiles and frogs;
Simpson and Day (1996)
— birds;
Strahan (1995) — mammals; and
Triggs (1996) identification o f scats, tracks and markings.
-

1
1

The conservation significance o f animals observed is made with reference to
the Threatened Species Conservation Act 1995 while their regional and local
status was determined through reference to Pittwater Council's State o f the
Environment Reports.
Existing Environment
Habitat Types Available f o r Native Fauna Species
Within the boundaries o f the road reserve and adjacent areas several different
habitats were identified, these being:
•
•
•

1

an open woodland;
a low woodland/heathland; and
disturbed areas.
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A description o f the structure o f each follows, and their value to native fauna
species is discussed.
The open woodland is present mainly to the west o f Powder Works Road, and
either side o f Mona Vale Road. A strip, approximately 3 metres in width, is
also present on the southern side o f Mona Vale Road, between Powder Works
and Manor Road, though this is highly disturbed and fragmented due to the
construction and placement o f utility services.
The woodland habitat supports trees to 7 metres in height with a medium to
high density shrub understorey. Few suitable tree roosting or sheltering
hollows were observed. The understorey layer is to 3 metres in height. The
ground cover is a medium density layer o f grasses, saplings, weeds and forbs,
with the major concentration o f weeds being along the woodland edges. These
infestations appear to be associated with either weeds spread from dumped
garden refuse or garden escapees. Leaf litter and ground debris is common.
Even though no exposed sandstone escarpments, outcrops or floaters are
present, the understorey and ground cover layers are dominated by sandstone
associated plant species. In the vicinity o f the Bahd'i Temple, the woodland
has been disturbed due to the construction o f powerlines, phone cabling and
sewage works. The woodland adjacent to Mona Vale Road is also impacted
upon through wind blown, discarded and dumped urban rubbish, and refuse
associated with vehicle accidents.
The low woodland/heathland occurs to the east o f Manor Road and Lane Cove
Road. The vegetation alternates from a dense heath layer, 2 metres in height to
areas o f Acacia regrowth 3 metres in height and o f medium to high density.
Several emergent eucalypt saplings to 5 metres in height are present, however
these do not support suitable hollows. The ground cover is relatively uniform
throughout this area, being composed o f either saplings, grasses and forbs,
though its density varies depending on the structure o f the overlying
understorey layer. Leaf litter and ground debris is high, and rock outcrops,
mainly exposed floaters, are present. N o caves or suitable sheltering crevices
were observed within any o f the rock outcrops searched, and no exfoliated rock
material was present. Some weathered rock and pebble material was observed,
though this is limited. Given the proximity o f residential areas, and the length
o f time the area has been settled, it is assumed that the majority o f bushrock
has been removed for landscaping purposes.
The disturbed areas include Mona Vale Road itself, the B a l l a / Temple and its
grounds, residential properties, exotic grasslands, commercial nurseries,
residential properties, hobby farm houses and other developed urban and semirural areas. These disturbed areas occur throughout most o f the study area
excluding the areas present within Garigal National Park and to the east of
Manor Road. Within these areas, the vegetation varies from landscaped
gardens composed o f a mixture o f exotic and native species to both maintained
and dense grassed areas. Areas o f dumped refuse are also present, including
both domestic and commercial waste. During the field survey this habitat type
was noted to be utilised by a range o f adaptable native and introduced. The
proposed road works would not limit the extent o f this resource for native
species, nor would it result in the loss o f this resource from the region.
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The study area is considered to be highly degraded by habitat clearance and
modification, occurring over a long period o f time. These disturbances have
removed, fragmented and altered the existing fauna habitats, reducing their
value for all but the most tolerant o f native species. The current condition of
the study site is therefore not considered suitable for any o f the potentially
occurring threatened species, these species having habitat needs not currently
present within the study area. As such, if these species do occur in the vicinity
o f the study area, and currently there is no published records to confirm this,
they are not considered to rely upon any o f the habitats likely to be removed or
disturbed by the proposed road works.
Potential Impacts
Assessment o f Significance
The potential impacts o f the proposed road works on native species of
conservation significance which have been previously recorded in the region, or
which have the potential to occur based on their home range patterns, is
considered using the eight part test under section 5A o f the Environmental
Planning a n d Assessment A c t 1979. These criteria are designed to determine
"whether there is likely to be a significant effect on threatened species,
populations or ecological communities, or their habitats", and consequently,
whether a Species Impact Statement is required.
The assessment o f significance has been undertaken on the habitats observed
within the boundaries o f the proposed road works, as opposed to the individual
threatened species themselves. This approach has been taken to determine the
suitability o f the habitats present to support threatened species, and therefore
indicate i f these species, their populations or habitats are likely to be
significantly impacted upon.
This approach has also been undertaken as no threatened species were
identified during the present field surveys, and none are considered to occur
based on the degraded and disturbed condition o f the habitats present.
E i g h t Part Test
(a) "...in the case o f a threatened species, whether the life cycle o f the species is
likely to be disrupted such that a viable local population o f the species is
likely to be placed at risk o f extinction..."
The proposed road works would not disturb any area o f habitat considered to be
important for any threatened fauna species. None o f the fauna species recorded
during the field survey were listed under Schedule 1 or 2 o f the Threatened
Species Conservation Act 1995. Those threatened fauna species known for the
area have specific habitat requirements, no components o f which are present
within, or adjacent to, the boundaries o f the study area. As such, the proposed
activities are not considered to disrupt the life cycle o f any threatened fauna
species such that a viable local population o f that species is likely to be placed
at risk o f extinction.
(b)

1

"...whether the life cycle o f the species that constitutes the endangered
population is likely to be disrupted such that the viability o f the
population is likely to be significantly compromised..."
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There are no listed endangered populations on the site or within the sphere of
influence o f the proposed development.

I.

(c) "...in relation to the regional distribution o f the habitat o f a threatened
species, population or ecological community, whether a significant area
o f known habitat is to be modified or removed.."
Within the boundaries o f the proposed road works, no significant habitat for
any threatened fauna species was observed. At a regional level, no significant
area o f habitat is expected to be modified or removed by the proposed
development.
(d) "...whether an area o f known habitat is likely to become isolated from
currently interconnecting or proximate areas o f habitat f o r a threatened
species, population or ecological community..."
The proposed road works are not considered to impact on any habitats
significant for any threatened fauna species. No wildlife corridors are present
within, or adjacent to the boundaries o f the proposed road works, the main
corridor being to the west, in the vicinity o f Kimbriki Road/Wirreanda Creek.
The value o f this wildlife corridor would not be reduced or disturbed by the
proposed road works. As such, no fauna corridors are to be disrupted and no
vegetation communities that are currently interconnecting are to be further
fragmented or isolated.
(e) "...whether critical habitat will be affected..."
The area is not listed as critical habitat under Part 3 Division 1 o f the
Threatened Species Conservation Act 1995. No critical habitat has yet been
declared under Part 3 Division 1 o f the Threatened Species Conservation Act
1995. Therefore no critical habitat occurs within the sphere o f influence o f the
proposed development.
(f) "...whether a threatened species, population or ecological community, or
their habitats, are adequately represented in conservation reserves (or
other similar protected areas) in the region..."
Within the vicinity o f the proposed road works, it is considered that those
threatened fauna species known for the region and their habitats are adequately
represented in the adjacent national parks and conservation reserves. These
reserves are expected to provide a habitat structure that is suitable for the long
term conservation o f these threatened animals.
(g)

"...whether the development o r activity proposed is o f a class of
development or activity that is recognised as a threatening process..."

At the time o f report preparation no threatening processes relevant to the
present proposal were listed under Schedule 3 Key Threatening Processes of
the Threatened Species Conservation Act 1995. However, road works and
habitat removal are expected to b e considered a threatening process to fauna
species, their habitats and communities.
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(h) "...whether any threatened species, populations or ecological community is
at the limit o f its known distribution..."
No threatened fauna species reach their distribution limit in the vicinity o f the
study area.

Conclusion
The proposed road works are not considered to remove, modify or fragment
any habitat critical to the life cycle o f any known or potentially occurring
threatened fauna species. The habitats within the study boundaries are not
considered to be significant to the conservation o f any native fauna species. As
such, the expected impacts o f the proposed road works on Scheduled species is
considered to be minimal, and therefore a Species Impact Statement is not
required.
6.2.7.3 Mitigation Measures
The following mitigation measures would be undertaken as part o f the
Proposal:
•

All excavation work in Section 1 would be undertaken from the disturbed
road side with no construction machinery or personnel allowed to move
into the bushland areas to be retained.

•

The new entrance to the Bahd'i Temple would not extend beyond the
existing cleared area since adult plants and seed source o f Grevillea caleyi
occurs immediately adjacent to the dirt road. The trees and shrubs in the
middle o f the existing dirt entrance road may be cleared.

•

Care would be taken that no additional area is cleared or otherwise
disturbed by the construction activities in this area.

•

Sediment filter fences would be installed on the entire downslope side o f all
work areas during the construction stage and maintained until exposed soil
has been stabilised.

•

Existing drainage patterns and soil moisture conditions would be
maintained i f possible to avoid adverse impacts to the stands o f Grevillea
caleyi, including the potential encouragement o f weeds i f soil moisture is
increased.

•

Cleared vegetation would not be bulldozed into adjacent vegetation stands
that are to be retained.

•

Native vegetation cleared from the area between chainage 260.00 and
360.00 would be chipped and used as mulch and seed source for
revegetation works and soil stabilisation. I f any Acacia saligna is found in
an area to chipped, it would be removed prior to chipping. I f the numbers
o f Acacia saligna are too high or not able to be removed easily, the area
would not be chipped.

•

Plant and machinery would not be allowed to park or reverse into stands of
vegetation that are not to be removed for the development.
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•

Revegetation o f disturbed areas not to be utilised for the proposal would be
undertaken and should include a range o f locally occurring plant species
(refer to plant species list in Appendix II).

•

Seed from the threatened species Grevillea caleyi would be collected from
plants to be removed on the site, germinated and the seedlings included in
any revegetation program.

•

Topsoil stripped from the areas o f Grevillea caleyi stands would be used for
rehabilitation works o f other disturbed Grevillea caleyi sites, in
consultation with the National Parks and Wildlife Service.

•

The locally significant species Brown' Stringybark Eucalyptus capitellata
would be included in the revegetation plan.

•

Revegetation works would include a suite o f local indigenous tree, shrub
and ground cover species, as well as the placement o f ground debris, logs
and leaf litter.

•

Revegetation works would be maintained for a period o f twelve months
(12) with any dying or diseased plants being removed and replaced.

•

A professional revegetation, landscape firm would be contracted for this
work.

•

As part o f the works weed eradication would be undertaken in the area
affected along Mona Vale Road targetting the non-endemic wattle species
Acacia saligna, Acacia baileyana and Acacia podalyriifolia, before general
exotic weed removal. These acacias would be removed firstly from the
areas in Section 1 where Grevillea caleyi habitat is threatened, and where
the acacias do not yet occur in large numbers. This work would be
undertaken in consultation with the National Parks and Wildlife Service.
The Mona Vale Road corridor road reserve is vested in Council. Weed
eradication in general is a Council responsibility where the land is vested in
Council, or on the landowner on private property.

•

Any threatened or endangered flora or fauna species would be identified
prior to construction. Paraweb fencing would be placed around any
identified threatened or endangered species to protect them from
construction works.

•

I f any further threatened or endangered species were identified during
construction, work would cease immediately and NPWS would be
consulted as to the management o f the site.
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6.2.8 Socio-economic considerations
Land Use and Property Impacts
Existing Environment
Along Mona Vale Road land use varies from National Park, bushland,
residential, plant nurseries, schools and religious buildings such as the Bahd'i
Temple. From Addison Road to Powder Works Road, the majority o f the
proposed widening is on the eastern side o f Mona Vale Road, adjacent to the
National Park. From 200m west o f Chiltern Road, up to Chainage 1300,
widening occurs mainly on the western side; this area is mainly vegetated strips
in front o f several houses and vacant blocks, previously market gardens.
Potential Impacts
Only two acquisitions are required: near the Bahd'i Temple for a new access,
and at Manor Road to allow for the realignment o f the intersection with Lane
Cove Road East. The impact o f these acquisitions on the land use is minor —
Bahd'i has agreed to provide the land (105m2) at no cost to the RTA ($1 only),
to be dedicated as Public Road, to be finalised through the property acquisition
process. The owner o f the property at Manor Road has been approached and is
amenable to the acquisition. The property at Manor Road is currently vacant,
but is planned to be built on in the future. Property acquisition matters would
be negotiated following determination o f the Proposal in accordance with the
RTA's Land Acquisition Policy and the Land Acquisition (Just Terms
Compensation) Act 1991.
Some utilities would be affected by the widening. Negotiations would be
undertaken with each utility authority as to what utilities would need to moved.
The cost o f the utility works would be borne by the RTA.
The Community
Existing Environment
Pittwater Council has a population o f 51,450 (1996 Census), which has
increased by 1,715 between 1991-1996, with the biggest growth in the 50-54
and 55-59 age groups.
The area is characterised by a large number o f families with older children.
The greatest proportion o f people are aged 30-49, with the proportion of
children in their teens and early twenties being 12.6%.
17.2% o f the
community are over 60 years.
21.7% o f all residents were born overseas. O f those, 4,055 were born in nonEnglish speaking countries (Pittwater Council, 1997).
Potential Impacts
The Proposal would benefit the community by increasing capacity and
efficiency o f Mona Vale Road. The Proposal would also provide improved
facilities for buses and cyclists along this section o f road.
1
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Powder Works Road would be closed temporarily for u p to six months to allow
reconstruction o f the intersection. During the closure, an alternative route is
available to Mona Vale Road from Elanora Heights via Wattle Road and
Manor Road.
During construction there may be some traffic delays, and inconvenience to
residents, however this would be minimised as much as possible and
notification would be given to any affected residents o f the works, particularly
out o f hours (refer 6.1.4) works. A Traffic Control Plan would be prepared to
manage traffic during construction.
Economic effects
Potential Impacts
The Proposal would increase accessibility to the local area by providing safer
turns at intersections along Mona Vale Road including providing signalised
intersections at some locations. The entry to the Bahd'i Temple would be
greatly improved with the provision o f signals and turning bays at the relocated
entry. Many visitors come to the Temple every day and more people may be
encouraged to visit following the upgrading o f Mona Vale Road.
There are some small businesses operating in the vicinity o f the Proposal,
mainly nurseries, which are patroned by vehicles from Mona Vale Road. The
Proposal would improve access to the plant nursery on Powder Works Road.
The plant nursery on Chiltern Road would not be directly accessable from
Mona Vale Road for westbound traffic, due to the left in left out only
arrangement.

Ii

Southbound traffic wishing to access Chiltern Road from Mona Vale Road, or
vice versa, would need to use the one o f the following routes: turn left into
Manor Road, right into Powder Works Road, right into Mona Vale Road and
left into Chiltern Road; or turn right into Lane Cove Road West, right into
Walter Road, left into Cabbage Tree Road (becomes Cicada Glen Road), then
either left or right into Chiltern Road. This requires a longer route for vehicles
to enter or leave Chiltern Road. N o right turn signs would be placed on the
city-bound direction o f Mona Vale Road warning motorists that Chiltern Road
cannot be directly accessed from Mona Vale Road. This may have an effect on
the plant nursery at Chiltern Road.
The majority o f vehicles in the vicinity o f the Proposal are travelling to and
from destinations in Mona Vale, Warriewood, etc. Access and safety would be
improved for these travellers.
Provisions for pedestrians and cyclists
Potential Impacts
The Proposal allows for a separate 1.5m bicycle lane. This has been supported
b y the Northern Beaches Bicycle Association. The bicycle lane would only
extend for the length o f the Proposal. Adjoining sections o f Mona Vale Road
do not currently have separate provision for cyclists. Bicycle lanes may be
extended along the full length o f Mona Vale Road in the future, however this is
not part o f this Proposal. The provision o f bicycle lanes would provide a safer
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environment for cyclists in the area, which may encourage increased bicycle
usage in the area.
A pedestrian path would be provided from the bus bay to the signalised
pedestrian crossing on the side of the Bahd'i Temple. Pedestrian crossings
would be provided at the three signalised intersections at Bahd'i Temple,
Powder Works Road and Manor Road. The crossing at Manor Road would
provide a safe crossing for children from the Hamazkaine Arshak & Sophie
Galstaun School in Chiltern Road.
Public Transport
Potential Impacts
Pittwater Council area has one o f the lowest rates o f public transport use in the
Sydney Metropolitan region. Most travel to work by car — 59% drivers, 6.9%
passengers, 7.5% by bus (Pittwater Council, 1997).

1

Only one bus service operates in the vicinity o f the Proposal, Forest Coach
Lines, which turns into Mona Vale Rd. Forest Coach Lines support the
Proposal and noted that the proposed works would assist bus movements
entering onto Mona Vale Road.

6.2.9 Non-indigenous heritage
Methodology
A non-indigenous heritage field survey was undertaken by Ms Bobbie Oakley
o f Bobbie Oakley & Associates Heritage Consultants on Monday 12 October
1998, based on the original proposal design. The findings o f the field survey
were combined with a search o f known databases held by the Australian
Heritage Commission, NSW Heritage Office, NSW National Trust, and
Pittwater Council [Local Environmental Plan (LEP)].
A summary o f the findings o f this study is presented here and a copy o f the
entire report is provided in Appendix E.
A survey o f the entire study area was conducted on foot. The study consisted
o f two 30 metre wide transects on both sides o f Mona Vale Road -30 metres
from the centre line o f the existing Mona Vale Road between Addison Road
and Ingleside Road, a total distance o f approximately 2 Kilometres.
Due to the change o f design, a subsequent survey was needed to determine the
impact o f the changes. A second survey was undertaken by Ms Bobbie Oakley
on 15 December 1999, based on the revised design (the Proposal). With the
exception o f the Manor Road realignment, all the other changes to the design
were within the previously surveyed area. A summary o f the findings o f this
study is presented here and a copy o f the entire report is provided in Appendix
E.
Potential Impacts
There are no listed non-indigenous heritage items or archaeological sites within
the study area; however:
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•

The study area contains a recorded European heritage item, HI3. The item,
which consists o f a stand o f old pine trees, was identified during a heritage
study for the local area which recommended that the item be listed on the
Pittwater Council LEP. Some o f the trees are potentially affected by the
proposed development.

•

No additional European heritage items were found during the field study; and

•

There is no potential for sub-surface archaeological deposits to be located
within the study area.

Mitigation Measures
The following protective measures would be undertaken to minimise the
impact on any non-indigenous heritage items:
The stand o f pine trees would be protected during the proposed road
widening works by:
•

Enclosing them within a protective barrier; and

•

As the closest tree is only 7 metres from the existing pavement, the RTA
would commission a tree surgeon to assess whether the proposed road
works could damage tree roots and thereby damage/destroy any o f the
trees. The tree surgeons' assessment would include a list o f measures to
protect the trees during the proposed works.

•

The RTA would implement the protective measures outlined by the
surgeon; however,

I f the tree surgeon assesses that the proposed works would affect (damage
or destroy) one (or more) o f the trees, the RTA would consult with
Pittwater Council prior to destroying the affected tree(s).
Should relics (non-indigenous) be found during construction works, work
would stop in the vicinity and an archaeologist would be contacted
immediately.
Work would only recommence on the advice o f the
archaeologist and, i f necessary, the NSW Heritage Office.

6.2.10 Indigenous heritage
Methodology

ii

A n indigenous heritage field survey was undertaken by Ms Bobbie Oakley of
Bobbie Oakley & Associates Heritage Consultants on Monday 12 October 1998
to establish whether there were any archaeological sites o f significance which
would be affected by the original proposal. In addition to the survey an on-site
meeting with the RTA was held on Thursday 22 October 1998 to determine the
impact o f the Proposal on Aboriginal carvings found during the survey. In
addition, Tessa Corkin, consultant archaeologist, was commissioned by the
consultant to confirm the exact location o f the engravings at 45-6-71 Area A.
This was undertaken on Monday 23 November 1998. A summary o f the fmdings
o f this study is presented here and a copy o f the entire report is provided in
Appendix E.
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A total survey o f the entire study area was conducted on foot. The study
consisted o f two 30 metre wide transects on both sides o f Mona Vale Road -30
metres from the centre line o f the existing Mona Vale Road between Addison
Road and Ingleside Road, a total distance o f approximately 2 Kilometres.
The study involved consultation with the Metropolitan Local Aboriginal Land
Council (MLALC) and background research including a search o f the NSW
National Parks and Wildlife Service (NPWS) Aboriginal site register.
The views o f MLALC have been sought regarding the results o f the
archaeological study and the recommendations o f the heritage assessment.
Due to the change o f design, a subsequent survey was needed to determine the
impact o f the changes. A second survey was undertaken by Ms Bobbie Oakley
on 15 December 1999, based on the revised design (the Proposal). With the
exception o f the Manor Road realignment, all the other changes to the design
were within the previously surveyed area. A summary o f the findings o f this
study is presented here and a copy o f the entire report is provided in Appendix
E.
Potential Impacts

1
1

There is one listed Aboriginal engraving site, NPWS Site 45-6-71, within the
study area:
•

45-6-71 is located on a rock expanse cut by the Mona Vale Road. The
engravings at the site are located on both sides o f the road, at Area A and
Area B (see figures 2 and 3).

•

45-6-71 Area A is located to the north o f the Mona Vale Road. An on-site
meeting with the RTA established that the engravings at Area A can be
avoided as the engravings are located 20 metres from the edge o f the road and
therefore they would be beyond the proposed impact area and would not be
affected by the proposed development.

•

45-6-71 Area B: is located to the south o f the Mona Vale Road. Only one of
the engravings at Area B was relocated during the survey and an on-site
meeting with the RTA established that the engravings at Area B could be
avoided by the proposed road widening.

•

No new Aboriginal archaeological sites were found during the field study;

•

There is low potential for additional engravings to be present beneath
vegetation on the rock expanse at site 45-6-71; and

•

There is no potential for sub-surface archaeological deposits to be located
within the study area.

1

1

1

Aboriginal Consultation
The study area along Mona Vale Road is located within the boundary o f the
Metropolitan Aboriginal Land Council (MLALC). Before the survey M r Andrew
Robert, MLALC, was contacted and consulted regarding the proposed works and
invited to participate in the field study.
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Mr Andrew Robert represented the MLALC during the field study and on-site
discussions were held regarding the protection o f NPWS site 45-6-71.

1

A draft copy o f the results and recommendations was faxed to the MLALC for
comment on Tuesday 30 November 1998 and a copy o f the final report was
forwarded on completion o f the study.

I.

The MLALC was subsequently engaged by the RTA to clear the vegetation
covering the rock on site 45-6-71 Area A. The work was undertaken by the
MLALC from 22 — 26 March 1999.
The MLALC has noted in its letter o f 1 April 1999, attached to the Heritage
Study in Appendix E, regarding the Indigenous heritage study and the clearing
work they undertook, that "there are no aboriginal heritage constraints for the
proposed development". However, i f any sites or relics are unearthed during any
stages o f the development, then all work should cease and the MLALC and
NPWS be notified as soon as possible.

1
I.

The MLALC was asked to attended the survey on 15 December 1999 with Ms
Bobbie Oakley at Manor Road. The MLALC had previously searched this area
and decided they did not need to attend this survey.
Mitigation Measures
The following protective measures would be undertaken to minimise the
impact on any indigenous heritage items:
•

Stop work i f any potential items are found and use an archaeologist to assess
the site and recommend management solutions prior to recommencement of
work;

•

Any artefacts identified in the heritage assessment would be protected by
paraweb fencing. No equipment or personnel would enter this area.

•

I f during the course o f construction any artefacts o f medium to high
significance are discovered, all works within 50 metres o f the artefacts
would cease and a representative o f both the LALC and NPWS would be
asked to inspect the discovery. Work would only recommence following
the consent o f the NPWS and LALC.

6.2.11 Landscape and visual considerations
A n assessment o f the landscape and visual characteristics o f the area o f the
Proposal was undertaken by Lyn Powe o f Powe Partnership Pty Ltd. The
complete report is found in Appendix G, and is summarised below.
The study area is predominantly heavily vegetated National Park, as well as
containing commercial and residential properties.
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6.2.11.1 Existing Visual Environment
Travelling eastward along Mona Vale Road, from Addison Road, the viewshed
is heavily vegetated to the south, which is Garrigal National Park. This open
forest is o f excellent visual quality and allows motorists intermittent views
towards the city.
To the north o f Mona Vale Road is the Bahd'i Temple, which is a local and
regional landmark. The landscape changes dramatically at this point with an
extensive area o f exotic plants at the entry to the Temple carpark, and a large
grassed area at the forecourt to the Temple. Both areas are visible from the
road. The Temple itself provides an excellent visual cue to the surrounding
district.
Continuing eastwards the landscape opens out to an area o f native grasses on
the southern verge at the intersection to Powder Works Road. On the northern
verge is a stand o f Pines in declining health, and o f moderate visual quality, but
which still serve to highlight the intersection.
From this point the landscape changes to a cleared area on the northern side to
accommodate a series o f market gardens and local residents. A series of
shadehouses are visible from the road accompanied by a length o f hedge along
the fence. Visually this change in landscape signifies a change in landuse.

1

At the intersection o f Manor Road, views are open to the sea and the vegetation
is open woodland (including Eucalyptus haemastoma, Eucalyputs gummifera,
Eucalyptus oblonga and Eucalyptus capitellata), predominantly grasses and
low shrubs (eg. Banksia serrata, Puttenaea stipularis, Boronia ledifolia and
Allocasuarina distyla). Residential and other commercial plant nurseries are
adjacent to Mona Vale Road. The roadway and adjacent verges are open at this
point, and there is a significant change in the landscape. Visually this provides
a marked contrast to the generally closed views along this section o f road.
From Lane Cove Road heading east, the roadscape changes to a cut situation
with rock embankments on both sides. This area is closed to all views beyond
the immediate road corridor.
The section to Ingleside Road, after the cutting, is relatively straight and is
densely vegetated by predominantly Acacia saligna and weed species. Views
out o f this section are also restricted by the heavily vegetated corridor.
Overhead powerlines follow the corridor for most o f the length, but are mostly
screened from the motorists' view by the dense thickets o f young acacias.

1
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6.2.11.2 Potential Impact
Proposed Baha'i Access Improvements
The realignment o f the entry into the Bahd'i Temple to the east and the
installation o f traffic signals would require the removal o f vegetation. On the
eastern side, the removal o f mostly shrub vegetation and immature trees would
open up the existing canopy. This clearing would also serve to allow visual
access to the power easement, which is currently screened by dense vegetation.

I.

Although the existing entry to the Bahd'i Temple would be closed off to
vehicular access, it would remain a visual cue to motorists travelling in either
direction along Mona Vale Road.
Between Powder Works Road and the B a h e i Temple, Mona Vale Road would
be widened, requiring the removal o f existing eucalypt and acacia species.
The visual effect o f the Proposal on this section would be to provide a greater
emphasis on the "suburban elements" such as power lines, median and traffic
lights and reduce the emphasis on the natural or bushland elements.
Mitigation Measures
A landscape treatment concept plan has been prepared for the length o f Mona
Vale Road, subject o f this REF, attached in Appendix G.
Native species o f lower growing grasses and perennials would be replanted
following construction. This would complement the Bahd'i precinct and allow
views o f the landmark building, without compromising sight lines and
clearances.
Incorporation o f median and Type F barrier
The inclusion o f a median and Type F barrier to the carriageway south of
B a h a l would decrease the visual quality o f this section o f Mona Vale Road.
This would require minimal removal o f good quality vegetation and as a result
would have less impact on the visual environment.
Inclusion o f Bicycle Path
The path basically follows an already cleared route, adjacent to Baha'i
Temple's property boundary. This route allows the cyclist to be visually and
physically removed from traffic.
Mitigation Measures
Construction o f the Bicycle Path would be located to avoid impacting
significant vegetation.
Bus Bay near Bahaq Temple
T o allow for the bus bay and pedestrian path to the Temple, shrubs and trees
would need to be removed. This clearing would additionally visually open the
corridor, removing the fragmented canopy that currently reinforces the
bushland environment and the setting o f the National Park along Mona Vale
Road.
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•

A Landscape Concept Plan, focussing on maintaining and enhancing the
existing bushland/semi-rural/residential landscape character (attached in
Appendix G). This would be further developed during detailed design;

•

All existing vegetation would be protected during construction;

•

Where earthworks are necessary, new groundlines would blend into
existing road verges;

•

Impacts on existing remnant vegetation would be kept to a minimum;

•

All landscape works would be maintained over a twelve-month period to
ensure successful propagation;

•

Landscaping or screening would be established around the compound area
and stockpiles;

•

During construction sheds and compounds would be sensitively sited in
due consideration to local residents;

•

Revegetation and stabilisation o f all cut and fill embankments would be
undertaken with local low shrubs and grass species to reduce the visual
impact o f the cut and fill slopes associated with the proposal, where
appropriate;

•

Vegetation clearing required for roadworks would be kept to a minimum;

•

Weed free vegetation cleared from the site would be chipped and reused as
mulch over the proposed landscape areas;

•

Topsoil management would be employed to minimise the spread o f weed
species such as Acacia saligna;

•

Rehabilitate areas cleared for storage o f material and stockpiling with
endemic species at the completion o f construction; and

•

Excavated material from site would not be stored near the bases o f adjacent
trees and construction traffic around trees would be kept to a minimum.

1

6.2.11.4 Conclusion
Although the character o f the area would be affected by the Proposal,
employment o f the above mitigation measures would provide the opportunity
for visual improvement and unification to assist in ameliorating the impact.
The Proposal would provide the opportunity to remove weed species fringing
the existing road alignment. Subsequent replanting with indigenous species
would provide a positive outcome to the natural environment o f the area in
addition to the visual improvement opportunities described above.
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6.2.12 Noise and vibration effects
Traffic Noise
An Acoustic Assessment was undertaken by Environmental Technology
Branch, RTA Operations. The assessment included external traffic noise
monitoring and modelling at three residences and monitoring at the Bahd'i
Temple (internal and external) along Mona Vale Road, adjacent to the
Proposal.
A copy o f the full report is provided in Appendix I, with the following being a
summary o f the findings.
Environment Protection Authority Criteria
Residential Locations
With respect to the proposed works, as the Proposal is not a "scheduled
premises", the relevant classification under the EPA's "Environmental Criteria
For Road Traffic Noise, May, 1999" is "Redevelopment o f existing freeway/
arterial road". This classification requires that the improvements should be
designed so as to not increase existing noise levels. The relevant EPA criteria
are:
•

LAeq

(15 hr) 60, and

• LAeg (9 hr) 55
The EPA document states that where the existing noise level already exceeds
the EPA's criteria, then the redevelopment should be designed so as not to
increase existing noise levels by more than 2dB. Also, where the existing road
traffic noise levels lie within 2 dB o f the noise criteria, the 2dB allowance can
be applied where all feasible and reasonable mitigation measures have been
used. However, it is understood that where feasible and reasonable, noise
levels from existing roads should be reduced to meet the noise criteria.
Rai:6'i Temple
The Bahd'i Temple is classed as a place o f worship under the EPA Guidelines.
The threshold for a place o f worship is set at 40dBA for Leq(lhr) for the
interior sections during both daytime and nighttime. The Leq ( l u ) is the
maximum hourly noise level during an active period that a place o f worship is
functioning.
Results o f Noise Monitoring

I.

Noise monitoring was carried out for a period o f 7 days in November 1998 at
five locations using NATA certified noise loggers. Noise monitoring was
carried out at five locations:
•

Bahd'i Temple (interior and exterior);

•

Caretaker's Cottage, Ingleside;

•

No. 7 Chiltern Road, Ingleside; and

•

No. 164 Mona Vale Road, Ingleside.
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To assess the road traffic noise changes (for exterior measurements) resulting
from the Proposal, the STAMINA prediction technique was employed to
predict the noise levels at four external locations under the existing and the
proposed upgrading plan.
Potential Impacts
Table 6.3 below compares the current noise levels measured on the existing
alignment to the predicted noise levels resulting from the Proposed
improvements.
Table 6.3: Comparison of Current Noise levels to Predicted Road Traffic
Noise Levels at Residences directly after o enin
.
Current Noise Levels
From the Existing
Alignment
LA,,„ (9hr)

1-mq (15hr)

Expected Noise Levels
Resulting from the
Proposed Alignment
1-Aeci

phr)

Likeo

(15hr)

Pred.

Change

Pred.

Change

Caretaker's Cottage

58.1

64.1

56.5

-1.6

62.4

-1.7

No. 7 Chiltern Road

56.6

62.4

56.4

-0.2

62.0

-0.4

No. 164 Mona Vale Road

59.5

65.3

57.3

-2.2

62.9

-2.4

Note: Pred. = Predicated noise levels resulting from new alignmen alone.
Change = Predicated change in noise level from the current to following construction of the
proposed alignment.

The Caretaker's Cottage is currently experiencing noise levels higher than the
EPA's criteria. Traffic noise levels are just at the EPA Criteria at No. 1
Chiltern Road and No. 164 Mona Vale Road. Therefore the EPA Criteria
would be that the Proposal would not increase the noise levels by more than
2dB above the existing noise levels.
Table 6.4 below compares the current noise levels measured on the existing
alignment to the 2009 predicted noise levels resulting from the Proposed
improvements.
Table 6.4 Comparison of Current Noise levels to Predicted Road Traffic
Noise Levels at Residences, 10 year prediction - 2009.
Current Noise Levels
From the Existing
Alignment
Lmq (9hr)

Lmq (15hr)

Expected Noise Levels
2009 Resulting from the
Proposed Alignment
Lea

(9hr)

L(15hr)

Pred.

Change

Pred.

Change

Caretaker's Cottage

58.1

64.1

57.7

-0.4

63.9

-0.2

No. 7 Chiltern Road

56.6

62.4

57.5

+0.9

63.5

+1.1

No. 164 Mona Vale Road

59.5

65.3

58.4

-1.1

64.4

-0.9

Note: Pred. = Predicated noise levels resulting from new alignment and year 2009 traffic
conditions. Change = Predicated change in noise level from the current to the proposed
alignment and year 2009 traffic conditions.
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With the exception o f No. 7 Chiltern Road, all other locations would
experience noise levels lower than the existing levels under the proposed plan
in the year 2009. Combined traffic growth and separation distance from the
residence to the centreline o f the road contributes to the minor increase (+0.9
and +1.1 for night time an daytime, respectively) in the noise levels to be
experienced at the receptor o f No. 7 Chiltern Road in the year 2009.
Balul'i Temple
Monitoring undertaken inside the Bahd'i Temple showed that the mean existing
noise level is 52dBA Leq(1 hr), 12dBA above the EPA threshold. To determine
the impact o f the Proposal at the Bahd'i Temple, external measurements were
undertaken simultaneously with the internal measurements, and modelling
undertaken using the external measurements. Table 6.5 presents the results of
the modelling works for the Temple.
For simplicity reasons and to illustrate, solely, the road and traffic-related
impacts o f the Proposal on the noise levels, the coordinates o f the centre o f the
Temple was used as a receptor in a separate modelling task. With traffic and
road alignment being the only variables, the facade and the internal acoustics of
the Temple were kept constant. Table 6.5 presents the results o f the modelling
work for the interior and exterior o f the Temple.

Table 6.5.
External and Internal Noise level measurements and
redictions at Bahaq Tem le.
Current
Noise Levels
From the
Existing
Alignment
1-Aeg
(9hr)

1-Aeq

Expected Noise Levels
Resulting from the
Proposed Alignment

1 - m q (9hr)

1-Agq (15hr)

Expected Noise Levels
2009 Resulting from
the Proposed
Alignment
L u g (9hr)

L A e g (15hr)

(15hr)

Pred.

Change Pred.

Ex ..trnal

53.1

59.1

51.6

-1.5

57.6

Internal
(predicted)

51.8

57.8

50.3

-1.5

57.8

Change Pred. Change Pred. Change

-1.5 52.9

-0.2

59.0

-0.1

51.6

-0.2

57.8

0

0

Note: Pred. = Predicated noise levels resulting from new alignment alone.
Change = Predicated change in noise level from the current to following construction of the
proposed alignment.

The modelled noise levels in Table 6.5, show that the internal noise levels
would decrease slightly immediately after opening, and remain approximately
the same as the current noise levels by the end o f the year 2009.
Conclusions
The Proposal would result in a decrease o f between 0-2.4dB at all locations.
The net increase in noise levels resulting from the proposed works would
remain under the EPA's threshold o f 2dB at all residential locations.
Therefore, n o noise attenuation measures would be required.
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Construction Noise
Construction activities are programmed to take place over a 18 month period,
between February 2000 and August 2001. The guidelines for assessment of
construction noise are those established by the EPA.
The EPA criteria for construction noise are as follows:
• for a construction period o f 4 weeks or less, the L10 noise level must not
exceed the background noise level during the scheduled daytime hours by
more than 20 dBA;
• for a construction period o f between 4 weeks and 26 weeks, the L I 0 level
must not be exceeded by more than 10dBA; and
• for a construction period o f greater than 26 weeks, the L10 levels must not
be exceeded by more than 5dBA.
The EPA recognises that construction and demolition operations are typically
noisy. Therefore, i f these activities are o f short duration, the above noise
criteria may be exceeded provided that the standards outlined in Chapter 82-3
o f the EPA's Environmental Noise Control Manual are adhered to.
RTA would consult with affected residents and property owners prior to
commencement. The construction noise criteria o f the EPA would be adopted
for the period o f the works. I f these levels are likely to be exceeded, all
potentially affected residents would be notified in accordance with EPA
requirements.
Noise would be minimised during construction in accordance with EPA
guidelines.
Construction hours would generally be confined to 7am to 6pm Monday to
Friday, and Saturday 8am to 1 pm (the EPA would be notified o f works after
I pm). Construction would be minimised in peak hours. The hours of
construction would be adhered to and no construction would take place on
Sundays or public holidays.
Any work necessary to be undertaken outside normal working hours would
only be with prior notification o f the EPA, the RTA Transport Management
Centre and the Police Service and residents would be informed o f any changes
to working hours. For night work, the procedure detailed under the Interim
Publication "EPA Requirements for Road Maintenance Activities Outside
Normal Working Hours" would apply.
Night work would also be in
accordance with RTA night work standards and the affected community would
be advised.
Noise generating construction plant and equipment would need to be limited to
use during specific daytime periods corresponding to the highest background
noise levels. Residents would also be warned in advance o f noisy construction
periods so that work and leisure can be planned accordingly.

Environmental Technology

73

Review o f Environmental Factors

Upgrade of Mona Vale Rd between Addison Rd & Ingleside Rd.

Construction Vibration
The EPA and International Safe Vibration Standard criteria for vibration levels
during construction is 5rnm/second. Further details o f vibration levels from
various activities, including road construction, are contained in Appendix I.
At this stage, it is not possible to determine the likely vibration impact as it is
not known what construction plant and equipment that would be employed.
The Contractor would be required to monitor vibration levels and take
appropriate action in the event that the safe working limits were likely to be
exceeded.

Conclusion
No noise attenuation measures are required for both the Construction and
Operational phases o f the Proposal.

6.3

Cumulative environmental effects
Ingleside is expanding due to the release o f land in the nearby Warriewood
Estate. Investigations by the RTA have been underway for some years, looking
at improvements to parts o f and all o f Mona Vale Road. No definite plans have
yet been made, however it is likely in the future that adjoining sections of
Mona Vale Road would be upgraded.
The combination o f the Proposal with residential development in the area
would not result in significant cumulative environmental impacts. The
Proposal would improve this section o f road, however the adjoining sections
would still remain as is. This Proposal alone would not necessarily attract
more developments in the area, particularly since the adjoining land is not
being released for further development.
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Implementation Stage
7.1

Summary of proposed safeguards
Table!: Summary of Safeguards
Potential Impact

Safeguards

General construction a n d operation impacts.

of
Environmental
• Preparation
an
Management Plan (Section 7.2).

Property adjustments.

• All property adjustments would be finalised
prior to the commencement o f construction.

Utility adjustments.

• Negotiations would be undertaken with each
utility authority as to what utilities would
need to moved. The cost o f the utility works
would be borne by RTA. The cost o f any
relocations, as a result o f the Proposal, would
be borne by the RTA.
• Detailed briefings would be given to officers
o f each affected utility, particularly regarding
any heritage and flora issues, as well as other
known or potential environmental constraints.
(Sections 3.2.3, 6.2.8).

Consultation.

• If the Proposal proceeds, prior to construction
notification would be given to all residents
and businesses indicating hours and duration
o f construction, contact details (contact name
and phone number) and details o f any night
work proposed. Utilities would be contacted
as soon as possible to arrange relocations of
The cost o f any
any affected utilities.
relocations, as a result o f the Proposal, would
be borne by the RTA (Section 3.2.3).

Generation o f noise.

• Construction hours would generally be
confined to 7am to 6pm Monday to Friday,
and Saturday 8am to 1 pm. Construction
would be minimised in peak hours. The
hours o f construction would b e adhered to
and no construction would take place on
Sundays or public holidays.
• Any work necessary to be undertaken outside
normal working hours would only be with
prior notification o f the EPA, the RTA
Transport Management Centre and the Police
Service and residents would be informed of
any changes to working hours. For night
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work, the procedure detailed under the
Interim Publication "EPA Requirements for
Road Maintenance Activities Outside Normal
Working Hours" would apply. Night work
would also be in accordance with RTA night
work standards and the affected community
would be advised (Section 6.2.12).
• RTA would consult with affected residents
and property owners prior to commencement.
Residents would be notified prior to
commencement o f construction, particularly
o f any noisy construction periods, so that they
may plan their daily work and leisure
activities accordingly (Section 6.2.12).
• The construction noise criteria o f the EPA
would be adopted for the period o f the works.
I f these levels are likely to be exceeded, all
potentially affected residents would be
notified
in
accordance
with
EPA
requirements (Section 6.2.12).
would
be
minimised
during
• Noise
construction in accordance with EPA
guidelines (Section 6.2.12).

1

• Noise generating plant and equipment would
need to be limited to use during specific
daytime periods corresponding to the highest
background noise levels. Residents would
also be warned in advance o f noisy
construction periods so that work and leisure
can be planned accordingly (Section 6.2.12).
• The Contractor would be required to monitor
vibration levels and take appropriate action in
the event that the safe working limits were
approached (Section 6.2.12).
Site Compound

1

• The location for the site compound would be
determined closer to construction. Selection
would be based on proximity and access to
works (Section 6.1.4).
• Stockpiles would b e used to store any
materials on the same site as the compound
site. Access to the site would be off Mona
Vale Road (Section 6.1.4).
• The construction compound would be placed
on a bitumen surface, which Would be
following
completion
of
removed
(Section
construction
6.1.4).

I

.
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• If any fuels or chemicals are held on site, they
would be stored in a self contained fuel
cabinet (Section 6.1.4).
• A filter fence would be erected on the
periphery o f the compound and maintained on
the down hill side to intercept any sediment
(Section 6.1.4).
Traffic Management

• Where possible, current traffic movements
would be maintained and disturbance o f these
would be minimised.
• During the connection phase o f the proposed
works at either end o f the Proposal, there may
be some impact on traffic movements; these
would be minimised as much as possible
(Section 6.1.3).
• Reduced speed limits may be implemented, in
accordance with Work Cover guidelines, if
required.
• Signage would be provided to inform the
public o f the roadworks taking place, the
duration o f works and a contact number, in
accordance with RTA guidelines.

Generation o f waste.

A waste minimisation and management plan
would be prepared and implemented. This plan
would include the following safeguards (Section
6.1.5):• Site generated waste including garbage, waste
pavement material, concrete etc would be
recycled where possible and any remaining
waste would be contained and removed from
the site and disposed o f to a licensed landfill.
• Stripped topsoil would be stockpiled on site
and replaced following construction.
• Recycled materials would be used where
possible (eg. recycled crushed road base).
• Waste oil
recyclers.

would be

sent

to

approved

• Cleared vegetation or other materials would
not be burned, but would be mulched and
used on site.
• Secure rubbish bins would be provided within
site compounds. These would be regularly
emptied.
• All site sewage would be contained in
`portaloo' type toilets, collected and disposed
Environmental Technology
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o f off-site
regulations.

in

accordance

with

relevant

• Chemicals would be stored in secure
compounds with an impermeable floor and
appropriate bund walls.
• The worksite would be left in a tidy and
rubbish free state upon completion o f the
Proposal.
• Any trees to be removed would be assessed
for their value as millable timber and sold or
given to timber mills, i f appropriate.
• All vehicles transporting materials would be
covered (Section 6.2.5).
• If required, a Hazard and Emergency
Management Plan would be prepared
(Section 6.1.5).
Contaminated Waste.

• If any contaminated waste is identified, this
would be removed to an EPA approved
facility for the purpose o f disposal o f these
materials.
All necessary permits for the
removal, transportation and disposal of
contaminated waste would be obtained prior
to any works being undertaken (Section
6.1.5).
• If any contaminated waste is generated, the
appropriate EPA licences and approvals
would be obtained for its disposal and the
operators o f the disposal site would be
notified in advance (Section 6.1.5).

Contaminated Land.

• If contaminated land is discovered during
construction, the RTA would enter into a
voluntary
remediation
in
agreement
accordance with the provisions o f the
Contaminated Land Management Act, 1997
(Section 6.1.5).

Reduction in air quality.

• A water cart would be present on site to
dampen all exposed surfaces to reduce dust
movement (Section 6.2.5).
• All equipment would be regularly maintained
to minimise atmospheric emissions (Section
6.1.4).
• During pavement works, odours and
hydrocarbon emissions from pavement spray
sealing work would be checked at regular
intervals (Section 6.1.4).

Reduction in water quality.
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monitoring and audits. The following items
would be included (Section 6.2.6):
• Existing drainage lines would be identified
prior to construction and a siltation barrier of
geotextile fabric and star picket staked straw
bales (weed free) would be provided in
drainage lines. Erosion and sedimentation
structures would be erected pre-construction.
• In order to reduce the impact o f the Proposal
on the National Park it is proposed to disperse
drainage, rather than concentrate the flow,
allowing a more even distribution o f water,
causing less disruption to the National Park
(Section 6.2.6).
• To mitigate impacts pre, during and post
construction,
effective
erosion
and
sedimentation control devices would be
erected. These devices/structures would be
regularly maintained during the life o f the
proposed works and would be cleared,
repaired or replaced after heavy rain periods.
Exposed surfaces would also b e mulched and
revegetated with local native species
immediately after works have ceased (Section
6.2.6).
• Any fill would be protected to prevent it from
eroding;
• No materials would be used in a manner that
may pollute runoff into the National Park;
• Sediment control measures would be
provided for the duration o f works and until
the site is stabilised b y revegetation (Section
6.2.6).
• The area exposed at any one time would be
controlled and rehabilitated/revegetated as
soon as possible (Sections 6.2.2, 6.2.4).
• Materials would be stockpiled away from
drainage lines and surrounded, on the
downslope, with sediment control facilities
eg. geotextile fabric and straw bales (weed
free).
• Erosion and sedimentation control devices
would only be removed once the works have
been completed and exposed surfaces have
become stabilised.
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• All excavation work in Section 1 would be
undertaken from the disturbed road side with
no construction machinery or personnel
allowed to move into the bushland areas to be
retained (Section 6.2.7.1).
• The new entrance to the B a h a l Temple
would not extend beyond the existing cleared
area since adult plants and seed source of
Grevillea caleyi occurs immediately adjacent
to the dirt road. The trees and shrubs in the
middle o f the existing dirt entrance road may
be cleared.
• Care would be taken that no additional area is
cleared or otherwise disturbed by the
construction activities in this area (Section
6.2.7.1).
• Sediment filter fences would be installed on
the entire downslope side o f all work areas
during the construction stage and maintained
until exposed soil has been stabilised (Section
6.2.7.1).
• Existing drainage patterns and soil moisture
conditions would be maintained i f possible to
avoid adverse impacts to the stands of
Grevillea caleyi, including the potential
encouragement o f weeds i f soil moisture is
increased (Section 6.2.7.1).
• Cleared vegetation would not be bulldozed
into adjacent vegetation stands that are to be
retained (Section 6.2.7.1).

1

• Native vegetation cleared from the area
between chainage 260.00 and 360.00 would
be chipped and used as mulch and seed
source for revegetation works and soil
stabilisation. I f any Acacia saligna is found
in an area to chipped, it would be removed
prior to chipping. I f the numbers o f Acacia
saligna are too high or not able to be removed
easily, the area would not be chipped (Section
6.2.7.1).
• Plant and machinery would not be allowed to
park or reverse into stands o f vegetation that
are not to be removed for the development
(Section 6.2.7.1).

1

• Revegetation o f disturbed areas not to be
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utilised for the proposal would be undertaken
and should include a range o f locally
occurring plant species (refer to plant species
list in Appendix H) (Section 6.2.7.1).
• Seed from the threatened species Grevillea
caleyi would be collected from plants to be
removed on the site, germinated and the
seedlings included in any revegetation
program (Section 6.2.7.1).
•

Environmental Technology

Topsoil stripped from the
would
caleyi
stands
rehabilitation works o f
Grevillea caleyi sites, in
the National Parks and
(Section 6.2.7.1).

areas o f Grevillea
for
be
used
other disturbed
consultation with
Wildlife Service

•

The locally significant species Brown
Stringybark Eucalyptus capitellata would be
included in the revegetation plan (Section
6.2.7.1).

•

Revegetation works would include a suite of
local indigenous tree, shrub and ground
cover species, as well as the placement of
ground debris, logs and leaf litter (Section
6.2.7.1).

•

Revegetation works would be maintained for
a period o f twelve months (12) with any
dying or diseased plants being removed and
replaced (Section 6.2.7.1).

•

A professional revegetation, landscape firm
would be contracted for this work (Section
6.2.7.1).

•

As part o f the works weed eradication would
be undertaken in the area affected along
Mona Vale Road targetting the non-endemic
wattle species Acacia saligna, Acacia
baileyana and Acacia podalyriifolia, before
general exotic weed removal. These acacias
would be removed firstly from the areas in
Section 1 where Grevillea caleyi habitat is
threatened, and where the acacias do not yet
occur in large numbers. This work would be
undertaken in consultation with the National
Parks and Wildlife Service. The Mona Vale
Road corridor road reserve is vested in
Council. Weed eradication in general is a
Council responsibility where the land is
vested in Council, or on the landowner on
81
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private property (Section 6.2.7.1).
• Any threatened or endangered flora or fauna
species would be identified prior to
Paraweb fencing would be
construction.
placed around any identified threatened or
endangered species to protect them from
construction works (Section 6.2.7.1).
• I f any further threatened or endangered
species were identified during construction,
work would cease immediately and NPWS
would be consulted as to the management of
the site (Section 6.2.7.1).
Non-Indigenous Heritage.

The stand o f pine trees would be protected
during the proposed road widening works by:
• Enclosing them within a protective barrier;
and
• As the closest tree is only 7 metres from the
existing
the
RTA would
pavement,
commission a tree surgeon to assess whether
the proposed road works could damage tree
roots and thereby damage/destroy any o f the
trees. The tree surgeons' assessment would
include a list o f measures to protect the trees
during the proposed works.

1

The RTA would implement the protective
measures outlined by the surgeon; however,
• I f the tree surgeon assesses that the proposed
works would affect (damage or destroy) one
(or more) o f the trees, the RTA would consult
with Pittwater Council prior to destroying the
affected tree(s) (Section 6.2.9).
• Should relics (non-indigenous) be found
during construction works, work would stop in
the vicinity and an archaeologist would be
contacted immediately. Work would only
recommence on the advice o f the archaeologist
and, i f necessary, the N S W Heritage Office
(Section 6.2.9).
Indigenous Heritage.

1

• Any artefacts identified in the heritage
assessment would be protected by paraweb
fencing. N o equipment or personnel would
enter this area (Section 6.2.10).
• Stop work i f any potential items are found and
use an archaeologist to assess the site and
recommend management solutions prior to
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recommencement o f work. A representative
o f both the MLALC and NPWS would be
asked to inspect the discovery. Work would
only recommence following the consent of
the NPWS and MLALC (Section 6.2.10).
Landscape and Visual.

The following mitigation measures would be
implemented to reduce the impact on the visual
environment (Section 6.2.11):
• A Landscape Concept Plan has been included
This would be further
in Appendix G.
developed during detailed design. (Section
6.2. 1 1).
• Native species o f lower growing grasses and
perennials would be replanted following
construction. This would complement the
Bahd'i precinct and allow views o f the
landmark building, without compromising
sight lines and clearances. This should be
carried through to the Bus Bay near the
Temple. This would provide the opportunity
for the bus bay to be incorporated into the
entrance scheme for the Temple precinct.
• Construction o f the Bicycle Path would be
located to avoid impacting significant
vegetation.
• The location o f the Ingleside Road turnaround
within the road reserve would be sited to
accommodate existing specimen Eucalypts.
• All existing vegetation would be protected
during construction.
• Where earthworks are necessary, new
groundlines would blend into existing road
verges.
• Impacts on existing remnant
would be kept to a minimum.

vegetation

• All landscape works would be maintained
over a twelve-month period to ensure
successful propagation.
screening
would be
• Landscaping or
established around the compound area and
stockpiles.
• During construction sheds and compounds
would be
sensitively
sited
due
in
consideration to local residents.
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• Revegetation and stabilisation o f all cut and
fill embankments would be undertaken with
local low shrubs and grass species to reduce
the visual impact o f the cut and fill slopes
associated with the proposal, where
appropriate.
• Vegetation clearing required for roadworks
would be kept to a minimum.
• Weed free vegetation cleared from the site
would be chipped and reused as mulch over
the proposed landscape areas.
• Topsoil management would be employed to
minimise the spread o f weed species such as
Acacia saligna.
• Rehabilitate areas cleared for storage of
material and stockpiling with endemic species
at the completion o f construction; and
• Excavated material from site would not be
stored near the bases o f adjacent trees and
construction traffic around trees would be
kept to a minimum (Section 6.2.11.3).

I.

This is not a complete and exhaustive list o f measures, but can be expanded in the
PEMP.

7.2

Implementation process

Environmental safeguards outlined in this document would be incorporated into the
detailed design phase o f the project and as part o f its construction and operation.
These safeguards would reduce any potential adverse impact arising from the
proposed works on the surrounding environment. All o f the safeguards described
throughout this REF and the Assessment Report would be incorporated into the
Project Environmental Management Plan (PEMP).
The PEMP would form part o f any contractual requirements. The PEMP would also
identify the requirements for compliance with relevant legislation, requirements for
ensuring implementation o f the environmental safeguards and development o f selfassessment and auditing schedules.
The PEMP would provide a checklist o f actions to ensure that the environment is
adequately protected during the pre construction, construction and post construction
phases o f the Proposal.
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Summary of Key Issues
8.1

Summary of beneficial effects

The Proposal would have the following beneficial effects:
•

Improve road safety for this section o f Mona Vale Road, which would decrease
the high number o f accidents;

•

Improved access onto Mona Vale Road from side streets and vice versa,
particularly through the provision o f signalised intersections;

•

Improved access to Bahd'i Temple through the relocated signalised access for
both vehicles and pedestrians;

•

Improved traffic flow due to the provision signalised intersections, turning bays,
left in and out at Chiltern Road and closure o f Ingleside Road;

•

Opportunities for landscaping, which would provide the opportunity to- remove
weed species fringing the existing road alignment, as well as improving the visual
character o f the area;

•

Slight decrease in road traffic noise;

•

Provision for cyclists along the length o f the proposed works, including a
cycleway between Addison Road and Balla' i Temple; and

•

Provision for bus bays and pedestrians; pedestrian crossings would be available at
each signalised intersection and a pedestrian path from the bus bay to the
intersection on the southern side o f Bahd'i Temple.

8.2

Summary of adverse effects

No major adverse effects are anticipated. However, there may be some temporary
impacts which would be mitigated. These include:
•

Although the Proposal would remove 8 Grevillea caleyi (endangered species)
plants and some o f the endangered plant community, Duffys Forest, the Proposal
would not significantly affect them. A number o f mitigation measures, outlined
in Section 6.2.7.3, were identified to ensure minimal impact on the environment.

•

Purchase o f 105m2 o f land from Bahd'i to accommodate the new access and
traffic signals, and acquisition o f 1070m2 o f private property to accommodate the
realignment o f Manor Road with Lane Cove Road East. Property acquisition
matters would be negotiated following determination o f the Proposal in
accordance with the RTA's Land Acquisition Policy and the L a n d Acquisition
(Just Terms Compensation) Act 1991 (Section 6.2.8);

•

Removal o f some vegetation along the length o f the proposed work. Landscaping
would incorporate the planting o f native species from within the local area;

•

Partial closure o f Chiltern Road would require longer travelling times for access
to and from Mona Vale Road;
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•

Temporary closure o f Powder Works Road would require longer travelling times
for access to an from Mona Vale Road. However access would be reinstated
following completion o f construction; and

•

Some activities have the potential to cause adverse effects on the environment
including erosion and sedimentation impacts.
However, these would be
minimised through the adoption o f mitigation measures such as the use o f silt
fences during construction and until the area is stabilised.
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Clause 82 Checklist

The factors which need to be taken into account when considering the environmental impact o f an
activity are listed in Clause 82 o f the Environmental Planning and Assessment Regulation, 1994. These
factors are listed below:

FACTOR

a) Any environmental i m p a c t on a community?
Comments:
The Proposal would positively impact the community by providing formalised bus stop
facilities and providing a safer environment for vehicles, pedestrians, cyclists and buses.
Therefore, the accident potential would be reduced. Access to Chiltern Road would be
limited to left in and out only, however alternative access would be available via Lane Cove
Road West and Manor Road, although it would take longer. Traffic noise levels would be
slightly reduced as a result o f the Proposal.
Acquisition from Bahd'i Temple and the property at Manor Road would be addressed as part
o f the property acquisition negotiations (Section 6.2.9).
b) Any transformation o f a locality?
Comments:
Widening Mona Vale Road would not substantially transform the locality in the long term,
however it would emphasise the "suburban elements" such as power lines, median and
traffic lights due to the loss o f some vegetation along the road. Revegetation would occur
following construction, using local native species. Landscaping would allow opportunities
to improve the corridor by complementing the Balid'i precinct and surrounding areas with
landscaping that is sympathetic to the bushland surrounds as well as the urban elements. It
would also allow the removal o f weed species (Section 6.2.11).
c) Any environmental i m p a c t on t h e ecosystems o f the locality?

IMPACTS
negative/
positive/ nil/
NA
Positive
and
Negative

Negative
and
Positive

Negative

Comments:
The Proposal would require the removal o f some vegetation, including six Grevillea caleyi
plants and some o f the Duffys Forest vegetation community, which has the potential to
impact upon the ecosystems o f the locality. However, any impacts would b e minimised by
implementing erosion and sedimentation controls and ensuring that any contaminated
material does not enter the National Park during construction. All erosion and sedimentation
structures would be maintained until the site had fully revegetated, and plant and equipment
would be properly serviced.
The mitigation measures listed in 6.2.7.1 would be
implemented to minimise the impact on the threatened species and threatened vegetation
community (Sections 6.2.7, 6.2.7).
d) Any reduction o f t h e aesthetic, recreational, scientific o r other environmental quality
o r value o f a locality?

Positive

Comments:
Although the character o f the area would be affected b y the Proposal, b y minimising the
extent o f impact, undertaking revegetation and rehabilitation through landscaping, there
would be the opportunity for visual improvement and unification to assist in ameliorating the
impact (Section 6.2.11).
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e) Any effect on a locality, place or building having aesthetic, anthropological,
archaeological, architectural, cultural, historical, scientific or social significance or
other special value for present or future generations?
Comments:
The proposed works would not have any impact on any known indigenous o r non-indigenous
heritage sites. Identified items would be protected during construction. I f any relics are
found during construction, works would cease and the MLALC and NPWS would be
contacted. The impact o f the Proposal on the Pine trees would be assessed b y a tree surgeon
and protective measures identified (Sections 6.2.9, 6.2.10).
1) Any impact on the habitat o f any protected fauna (within the meaning o f the National
Parks a n d Wildlife Act, 1974)?

Nil

Negative

Comments:
Although some vegetation would be removed as a result o f the proposed works, the extent of
removal o f habitat would not be great (Section 6.2.7.2).
g) Any endangering o f any species o f animal, plant or other form o f life, whether living on
land, in water or in the air?

Nil

Comments:
The initial flora study in October and November 1998 identified that the original proposal
would have a significant impact on the threatened species Grevillea caleyi. The design was
revised to minimise the impact on this species. The Proposal would not endanger any
species o f animal, plant or other form o f life, whether living on land, in water o r in the air
(Section 6.2.7).
h) Any long-term effects o n the environment?

Positive

Comments:
The removal o f some vegetation adjacent to the proposed works would take out some
habitat, however in the context o f what remains in the district and the region, this is not
substantial.
The proposed road works would have beneficial long-term effects b y improving road safety,
decreasing traffic noise levels at residences, providing for pedestrians and cyclists. Weed
species would be removed adjacent to the road as part o f the works, which coupled with
revegetation and landscaping, would improve the visual aspect o f the road following
construction (Section 6.2).
i) Any degradation o f the quality o f the environment?
Comments:
The Proposal would not result in any degradation o f the environment in the long term. The
safeguards and mitigative measures in the REF would minimise the impact o f erosion and
sedimentation, weed invasion and dust during construction. The proposed works would
formalise the road with kerb and guttering and provide landscaping and revegetation using
local native species. Weed species would be removed along the roadside. The proposed
road works are considered to improve the quality o f the environment (Section 6.2).
j ) Any risk to the safety o f the environment?

Long term
Positive
Short term
negative

Positive

Comments:
The Proposal would improve road safety due to the signalised intersections, turning lanes
and bus stop facilities and provision for cyclists and pedestrians. This would in turn
decrease any risk to the safety o f the environment b y reducing the likelihood o f motor
vehicle accidents, and the need for vehicles to slow down for turning vehicles.

1
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k) Any reduction in the range o f beneficial uses o f the environment?

Negative

Comments:
The Proposal would require acquisition o f some land from two properties, Bahd'i and at
Manor Road. National Bahd'i Centre would sell its property to RTA for $1 in exchange for
RTA providing a signalised relocated access. The property at Manor Road would lose
approximately 1070m2 o f f the corner o f the block which is currently undeveloped. The
remaining land on this block would be able to be developed in the future. Property
acquisition matters would be negotiated following determination o f the Proposal in
accordance with the RTA's Land Acquisition Policy and the Land Acquisition (Just Terms
Compensation) Act 1991 (Section 6.2.8).
I) Any pollution o f the environment?
Comments:
The Proposal would not result in the pollution o f the environment, provided that the
mitigative measures in the REF are implemented, particularly during construction.
Mitigative measures include erosion and sedimentation controls, revegetation as soon as
possible and minimising the clearance o f vegetation. Refer to Section 6.2 for details on
impacts and Section 7.1 for a summary o f mitigation measures to minimise pollution o f the
environment.
m) Any environmental problems associated with the disposal o f waste?

1
Long term
Nil
Short term
negative

Nil

Comments:
All generated wastes would be contained and removed from the construction site for
recycling or safe disposal. N o environmental problems are anticipated with the disposal of
waste. Any portable toilet facilities would be located away from watercourses or drainage
lines. Works would not be undertaken during major rainfall events or during flooding
(Section 6.1.5).
n) Any increased demands on resources, natural or otherwise which are, or are likely to
become in short supply?

Nil

Comments:
The Proposal would consume a relatively small quantity o f resources which would not be in
short supply (Section 6.1.6).
o) Any cumulative environmental effect with other existing or likely future activities?

1

Positive

Comments:
Pittwater Council area is continuing to grow, with both residential and business
developments increasing in the area, resulting in increasing traffic levels. However, the
overall effect o f the Proposal and other proposed developments would not necessarily attract
more vehicles in the short-term, as this is already the major east/west link to Mona Vale and
its surrounding areas. The Proposal would provide a higher standard, dual carriageway road
for most o f its length, with facilities for cyclists, pedestrians and buses. The provision of
these facilities along this section o f Mona Vale Road would encourage future projects to
cater the same facilities. The Proposal would improve road safety in this section o f Mona
Vale Road, resulting in greater efficiency o f use o f the road and fewer accidents (Section
6.3).
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11. Declaration
This Review o f Environmental Factors provides a true and fair review o f the proposal
in relation to its potential effects on the environment. It addresses to the fullest
extent possible all matters affecting or likely to affect the environment as a result of
the Proposal.

Signed: Fiona McKay
Designation: Environmental Services Officer
Date: 17.12.99

Polm,-c7
Signed: Phil Mahoney
Designation: RTA Project Manager
Date: 17.12.99
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12. Appendices
Appendix A — Design Plan
Appendix B — Letter to Authorities
Appendix C — Correspondence from Authorities and Stakeholders
Appendix D — Economic Analysis
Appendix E — Indigenous and Non-indigenous Heritage Study
Appendix F — Photographs o f the site
Appendix G — Landscape and Visual Assessment
Appendix H — Flora, Fauna Study
Appendix I — Noise Study
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