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 Noise and vibration 8
This section provides an assessment of noise and vibration issues for the Stage 2 Project as 
identified in the SEARs. 

The assessment is supported by detailed investigations that have been documented in the Noise 
and Vibration working paper (SLR 2014) in Appendix D.  

The proposed management and mitigation measures in this section are collated in Section 21. 

Secretary’s Environmental Assessment Requirements Where 
addressed 

Noise and Vibration 

A detailed assessment of the noise impacts of the proposal during operation, consistent 
with the NSW Road Noise Policy (Department of Environment, Climate Change and 
Water 2011). The assessment must include specific consideration of impacts to sensitive 
receivers (residential, child care centres, educational establishments (The Forest High 
School and Frenchs Forest Public School), hospitals, motels, nursing homes, or places 
of worship) and commercial and industrial land uses, as relevant and identify feasible 
and reasonable mitigation measures;  

Section 8.5 

An assessment of construction and vibration impacts, consistent with the Interim 
Construction Noise Guideline (Department of Environment, Climate Change and Water 
2009), and Assessing Vibration: a technical guideline (Department of Environment and 
Conservation 2006). This assessment must consider traffic diversion noise impacts and 
cumulative noise impacts in the event of concurrent construction associated with Stages 
1 and 2 of this proposal and/or the Northern Beaches Hospital proposal; 

Section 8.4 

· An assessment of noise and vibration impacts on The Forest High School and 
Frenchs Forest Public School, including: 

· Existing noise levels within the school grounds;  

 
Section 8.2 

· Consideration of buildings and covered outdoor learning areas within close proximity 
to proposed construction activities and new traffic conditions associated with the 
hospital and increased road capacity within the project area; and 

Section 8.4 

· Vibration impacts during construction; Section 8.4 

The construction noise assessment must present, as relevant, an indication of the 
potential for work outside standard construction hours, including predicted levels and 
exceedences of the construction noise goals, justification for the activity and discussion 
of available mitigation and management measures; 

Section 5.3.8 
Section 8.4 

Details of stakeholder consultation, including The Forest High School, Frenchs Forest 
Public School and the Northern Beaches Hospital, regarding disruptions due to 
construction noise impacts; and 

Section 6 

Details of any required construction and/or operational noise abatement structures. Section 8.6 
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 Assessment methodology 8.1
The specialist noise and vibration assessment prepared to assess the impacts associated with 
the Stage 2 Project comprised: 

· Characterisation of the study area and establishment of 19 Noise Catchment Areas (NCA) to 
reflect land uses, the nature and types of receivers within each NCA 

· Identification of sensitive receivers within each NCA 

· Baseline noise surveys in December 2013 with additional monitoring carried out in June 2014, 
and October to December 2014 

· Collection of attended airborne noise measurements during baseline surveys to determine the 
various noise sources influencing the existing noise environment 

· Establishment of existing road traffic noise levels to validate an operational noise model and 
as a basis for assessing potential noise impacts during construction 

· Modelling operational noise emissions in accordance with the NSW Road Noise Policy 
(i.e. Timeframe1, Timeframe 2 for Build and No Build scenarios) using the Calculation of Road 
Traffic Noise (CORTN) algorithms in SoundPLAN V7.1 software for four scenarios (No Build 
2018 and 2028, Build 2018 and 2028) 

· Validation of the operational noise model 

· Prediction of operational noise levels at 2018 and 2028 for the build and no build scenarios 

· Development and assessment of reasonable and feasible operational noise mitigation 
measures with reference to the Noise Criteria Guideline and Noise Management Guideline 

· Assessment of construction noise impacts (construction activities, construction traffic, 
ground-borne construction noise) with reference to the Interim Construction Noise Guideline 

· Assessment of construction-related vibration impacts with regard to structures and human 
comfort 

· Development of mitigation measures for management of construction-related noise and 
vibration impacts, including consultation with affected receivers. 

The noise and vibration assessment has been carried out, as relevant, with reference to the 
following: 

· Operational noise: NSW Road Noise Policy (RNP), DECCW 2011 

· Construction noise: Interim Construction Noise Guideline (ICNG), DECC 2009 

· Construction vibration (human comfort): Assessing Vibration – a technical guideline, DEC 2006 

· Australian Standard AS 2187: Part 2-2006 Explosives – Storage and Use – Part 2: Use of 
Explosives 

· British Standard BS 7385 Part 2-1993 Evaluation and measurement for vibration in buildings 
Part 2 

· Noise measurement procedure (operational): AS 2702:1984 Acoustic Methods of 
Measurement of Road Traffic Noise 

· Noise measurement procedure (construction): AS 1055:1997 Acoustics – Description and 
Measurement of Environmental Noise 
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· Acoustic instrumentation: AS IEC 61672.1-2004 Electroacoustics – Sound Level Meters, 
Part 1: Specifications 

· NSW Industrial Noise Policy (INP) (DECCW, 2000) 

· Roads and Maritime assessment requirements: Preparing an Operational Noise and Vibration 
Assessment (Roads and Maritime Services, November 2013) 

· Roads and Maritime noise management response: Environmental Noise Management Manual 
(ENMM) (Roads and Traffic Authority 2001). 

Unattended and attended noise measurements were taken at 19 representative locations in 
December 2013 to determine the existing noise levels. Additional monitoring was carried out in 
June 2014. This baseline information was used to establish the following: 

· LA1, which represents the noise level exceeded for one per cent of the sample period (i.e. the 
measurement period) 

· LA10, which represents the noise level exceeded for 10 per cent of the measurement interval. 
This is commonly referred to as the average-maximum level 

· LAmax, which represents the maximum noise level measured at a given location over the 
measurement period 

· LAeq which is essentially the average sound level or the energy averaged noise level over a 
defined measurement period. For traffic noise, this description is classified as LAeq15Hr and 
LAeq9Hr for the day and night time noise levels respectively. This is commonly referred to as the 
ambient noise level 

· LA90, which represents the noise level exceeded for 90 per cent of the measurement interval. 
This is taken to be the background noise level  

· Rating Background Level (RBL), which represents the average minimum background sound 
level, which is the tenth percentile of the LA90 values. 

 Existing environment 8.2
The study area has been divided into Noise Catchment Areas (NCAs) (refer to Table 8.1). These 
reflect land uses and the nature and types of receivers within each NCA. The study area is 
typically seen to be of a relatively dense residential nature however the following non-residential 
areas are evident: 

· The industrial precinct between Frenchs Forest Road East and Warringah Road 

· The industrial precincts south of Warringah Road 

· The Forest High School and Northern Beaches Hospital site 

· Frenchs Forest Public School and Forestway Shopping Centre. 

There are a range of noise-sensitive receivers in the study area. All residential premises are 
considered to be sensitive receivers with regard to construction noise and vibration, and 
operational noise. Other receivers considered to be sensitive to noise and vibration include 
commercial receivers, educational institutions, child care centres, places of worship and areas of 
open space. 
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The NCAs are listed in Table 8.1 together with a brief description of the key characteristics of 
each NCA. Figure 8.1 shows the locations and extent of the NCAs along with various types of 
noise sensitive receivers within each NCA. 

Noise levels display a typical diurnal trend with lower levels during the night-time than the daytime 
and evening periods. This is characteristic of urban and suburban areas where the ambient noise 
environment is primarily influenced by road traffic. This is also consistent with observed traffic 
flows on the existing roads throughout the study area that have a relatively small reduction in 
traffic volumes during the evening compared to the daytime period, and a more significant 
reduction in volumes during the night-time. 

Table 8.1 NCAs and associated land uses 

NCA Description 

NCA-01 Residential receivers west of Warringah Road, south of Frenchs Forest Public School 

NCA-02 Residential receivers east of Warringah Road, south of Fitzpatrick Avenue East 

NCA-03 Open space, commercial and educational receivers west of Warringah Road and Forest 
Way, between NCA-01 and Russell Avenue 

NCA-04 Residential receivers west of Forest Way, north of Russell Avenue 

NCA-05 Residential receivers north of Naree Road and Frenchs Forest Road West, between Forest 
Way and Sylvia Place 

NCA-06 Residential receivers east of Forest Way, between Naree Road, Frenchs Forest Road West, 
Warringah Road, and The Forest High School 

NCA-07 Residential receivers south of Warringah Road, between Fitzpatrick Avenue East and Hilmer 
Street 

NCA-08 Residential receivers west of Bantry Bay Road, south of Fitzpatrick Avenue East 

NCA-09 Open space, commercial and residential receivers west of Wakehurst Parkway, between 
Fitzpatrick Avenue East and Hilmer Street 

NCA-10 Open space, Frenchs Forest Police Station and The Forest High School 

NCA-11 Northern Beaches Hospital site 

NCA-12 Residential receivers north of Frenchs Forest Road West, between Wakehurst Parkway, 
Sylvia Place the dwellings south of Epping Drive 

NCA-13 Residential receivers west of Wakehurst Parkway, north of NCA-13 

NCA-14 Open space, commercial and residential receivers east of Wakehurst Parkway, south of 
Aquatic Drive 

NCA-15 Commercial receivers south of Warringah Road, between Wakehurst Parkway and Aquatic 
Drive 

NCA-16 Commercial receivers north of Warringah Road, between Wakehurst Parkway and Frenchs 
Forest Road East 

NCA-17 Residential receivers north of Frenchs Forest Road East, between Wakehurst Parkway and 
Patanga Road 
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NCA Description 

NCA-18 Residential receivers north of Warringah Road, east of Patanga Road 

NCA-19 Residential receivers south of Warringah Road, west of NCA-15 

To quantify and characterise the existing ambient noise environment across the study area, a 
baseline noise survey was carried out in December 2013, with additional monitoring completed in 
June 2014, and October to December 2014. Simultaneous traffic counts were conducted for the 
December 2013 survey. The representative locations used for the baseline survey are presented 
in Table 8.2. Locations were selected to provide a representative coverage of all NCAs in the 
Stage 2 Project. As such, some logger locations are representative of multiple NCAs (e.g. NM1 
which is representative of NCA01 and NCA02). 
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Table 8.2 Summary of unattended noise logging results 

Noise monitoring 
location (NCA) 

Noise level (dB(A)) 

ICNG time periods1 RNP time periods2 

Day 
RBL 

Evening 
RBL 

Night 
RBL 

Day 
LAeq(15 hour) 

Night 
LAeq(9 hour) 

NM1 (NCA-01&02) 57 54 34 66 62 

NM2 (NCA-04&05) 57 52 31 68 63 

NM3 (NCA-05&06) 44 40 27 55 47 

NM4 (NCA-03)3 55 51 32 64 60 

NM5 (NCA-06) 52 47 35 58 51 

NM6 (NCA-13) 48 46 30 56 48 

NM7 (NCA-12)3 48 41 29 60 50 

NM8 (NCA-11) 51 45 34 59 48 

NM9 (NCA-09&15)3 53 48 34 60 52 

NM10 (NCA-08&14) 49 43 33 56 47 

NM11 (NCA-16&17)3 50 42 30 62 54 

NM12 (NCA-18&19)3 53 46 29 64 57 

NM13 (NCA-10) 48 45 38 54 48 

NM14 (NCA-07) 61 53 32 68 63 

NM15 (NCA-09) 57 52 35 65 61 

NM16 (NCA-03) 50 46 36 58 49 

Notes: 
1 ICNG Governing Periods – Day: 7am to 6pm Monday to Saturday, 8am to 6pm Sunday; Evening: 6pm to 10pm; Night: 10pm to 

7am Monday to Saturday, 10pm to 8am Sunday. 
2: RNP Assessment Time Periods – Day: 7am to 10pm; Night: 10pm to 7am. 
3: Monitoring location near to building facade. Measured noise levels considered to represent facade reflected noise levels which are 

up to 2.5 dB higher than the equivalent free-field condition. 

The background noise logging data shows that for receivers situated adjacent to Forest Way 
NCAs 3,4,5,6), Warringah Road (NCAs 1,2,3,6,7,9,10,11,15,16,18,19) and Wakehurst Parkway 
NCAs 8,9,11,12,13,14,15,16,17), existing levels of road traffic noise are, in the majority of cases, 
already above the RNP base criteria of 60 dB(A) LAeq(15hour) and 55 dB(A) LAeq(9hour). 

Depending on the timing of the Stage 2 Project construction work, particularly if the work extends 
past the scheduled hospital opening of 2018, the hospital may also be a sensitive receiver with 
regard to construction noise and vibration. 
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 Noise and vibration assessment criteria 8.3

 Construction noise criteria 8.3.1
Interim Construction Noise Guideline 
The ICNG requires proposal-specific Noise Management Levels (NMLs) to be established for 
noise-affected receptors. In the event construction noise levels are predicted to be above the 
NMLs, all feasible and reasonable work practices are investigated to minimise noise emissions. 

Having investigated all feasible and reasonable work practices, if construction noise levels are still 
predicted to exceed the NMLs then the potential noise impacts would be managed via site 
specific construction noise management plans, to be prepared in the detailed design phase. 

The ICNG provides an approach for determining LAeq(15minute) NMLs at residential receptors along the 
alignment applying the measured LA90(15minute) background noise levels, as described in Table 8.3. 

Table 8.3 Determination of NMLs for residential receptors 

Time of day NML 
LAeq(15 minutes) 

How to apply 

Standard Hours 
Monday to Friday 
7am to 6pm 
Saturday 
8am to 1pm 
No work on 
Sundays or 
public holidays 

RBL + 10 dB(A) The noise affected level represents the point above which there 
may be some community reaction to noise. 
· Where the predicted or measured LAeq(15minute) is greater 

than the noise affected level, the proponent should apply all 
feasible and reasonable work practices to meet the noise 
affected level. 

· The proponent should also inform all potentially impacted 
residents of the nature of work to be carried out, the expected 
noise levels and duration, as well as contact details. 

Highly noise 
affected 
75 dB(A) 

The highly noise affected level represents the point above which 
there may be strong community reaction to noise. 
Where noise is above this level, the relevant authority (consent, 
determining or regulatory) may require respite periods by restricting 
the hours that the very noisy activities can occur, taking into 
account: 
Times identified by the community when they are less sensitive to 
noise (such as before and after school for work near schools or 
mid-morning or mid-afternoon for work near residences. 
Whether the community is prepared to accept a longer period of 
construction in exchange for restrictions on construction times. 

Outside 
recommended 
standard hours 

RBL + 5 dB(A) · A strong justification would typically be required for work outside 
the recommended standard hours. 

· The proponent should apply all feasible and reasonable work 
practices to meet the noise affected level. 

· Where all feasible and reasonable practice have been applied 
and noise is more than 5 dB(A) above the noise affected level, 
the proponent should negotiate with the community. 
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Notes:  

1 Noise levels apply at the property boundary that is most exposed to construction noise, and at a height of 1.5 metres above ground 
level. If the property boundary is more than 30 metres from the residence, the location for measuring or predicting noise levels is at the 
most noise-affected point within 30 metres of the residence. Noise levels may be higher at upper floors of the noise affected residence. 

2 The RBL is the overall single-figure background noise level measured in each relevant assessment period (during or outside the 
recommended standard hours). The term RBL is described in detail in the NSW Industrial Noise Policy. 

The ICNG also provides recommended noise levels for other sensitive receivers as presented in 
Table 8.4. 

Table 8.4 Noise management levels for other sensitive receivers 

Land use 
NML – LAeq(15minute) 
(Applied when property is 
in use) 

Classrooms at schools and other education institutions Internal noise level 45 dB(A) 

Hospital wards and operating theatres Internal noise level 45 dB(A) 

Places of worship Internal noise level 45 dB(A) 

Active recreation areas (characterised by sporting activities and activities 
which generate their own noise or focus for participants, making them 
less sensitive to external noise intrusion) 

External noise level 65 dB(A) 

Passive recreation areas (characterised by contemplative activities that 
generate little noise and where benefits are compromised by external 
noise intrusion, e.g. reading, meditation) 

External noise level 60 dB(A) 

For sensitive receptors such as schools and places of worship, the NMLs presented in Table 8.4 
are based on internal noise levels. For the purpose of this assessment, it is conservatively 
assumed that all schools and places of worship have windows that can be opened. On the basis 
that external noise levels are typically 10 dB(A) higher than internal noise levels when windows 
are open, an external LAeq(15minute) NML of 55 dB(A) has been adopted. 

The ICNG does not provide specific guideline noise levels for childcare centres. Childcare centres 
generally have internal play areas and sleep areas. For internal play areas, an internal NML of 
LAeq(15minute) 55 dB(A) has been adopted and, for sleeping areas, an internal NML of LAeq(15minute) 
40 dB(A) (when in use) has been adopted. 

On the assumption that windows and doors of childcare centres may be opened, an external NML 
of LAeq(15minute) 65 dB(A) for internal play areas has been applied at the facade and would also be 
applicable to external play areas. For sleeping areas on the assumption that windows are open 
(including open plan play areas sharing the same space), the external NML is LAeq(15minute) 
50 dB(A). 

Other noise-sensitive businesses require separate proposal specific noise goals. The ICNG 
suggests that the internal construction noise levels at these premises are to be referenced to the 
‘maximum’ internal levels presented in AS/NZS 2107:2000 Acoustics – Recommended design 
sound levels and reverberation times for building interiors. Recommended ‘maximum’ internal 
noise levels from AS/NZS 2107:2000 are reproduced in Table 8.5 for other sensitive receiver 
types identified within the study area. 
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Table 8.5 AS/NZS 2107:2000 recommended maximum internal noise levels 

Description Time period AS/NZS 2107:2000 classification 
Recommended 
maximum/internal 
LAeq (dB(A)) 

Hotel Day and Evening Bars and lounges 50 

 Night-time Sleeping areas: Hotels near major roads 40 

Notes: 

1. Design noise levels specified in AS/NZS 2107:2000 internal noise levels. 

2. Where no external seating has been identified, fixed window glazing and air conditioning is assumed to mitigate existing ambient noise 
levels and/or control internal noise break-out. A minimum outside-to-inside attenuation of 20dB(A) is assumed. The internal ICNG noise 
goal then corresponds to a facade level of 70 dB(A). 

3. Where an open frontage or outdoor seating area has been identified, the external noise goal is taken to be 60 dB(A). 

4. Hotels are conservatively assumed to have open windows with an ICNG noise goal criterion corresponding to an external noise level at 
the building facade of 50 dB(A). 

For commercial premises, including offices, retail outlets and small commercial premises, an 
external NML of LAeq(15minute) 70 dB(A) has been adopted. An external NML of LAeq(15minute) 75 dB(A) 
has been adopted for industrial premises. For both land uses, the external noise levels would be 
assessed at the most affected occupied point on the premises. 

Construction road traffic noise criteria 
When heavy vehicles and other vehicles are operating within the boundaries of the various 
construction sites, road vehicle noise contributions are included in the overall predicted LAeq(15minute) 
construction site noise emissions. When construction-related traffic moves onto the public road 
network a different noise assessment methodology is appropriate as vehicle movements would be 
regarded as ‘additional road traffic’ rather than as part of the construction site. 

The ICNG does not provide specific guidance in relation to acceptable noise levels associated 
with construction traffic. Instead reference has been made to the RNP for assessment purposes. 
One of the objectives of the RNP is to apply relevant permissible noise increase criteria to protect 
sensitive receivers against excessive decreases in amenity as the result of a proposal. In 
assessing feasible and reasonable mitigation measures, an increase of up to 2 dB(A) represents 
a minor impact that is considered barely perceptible to the average person. 

On this basis, construction traffic NMLs set at 2 dB(A) above the existing road traffic noise levels 
during the daytime and night-time periods are considered appropriate to identify the onset of 
potential noise impacts. Where the road traffic noise levels are predicted to increase by more than 
2 dB(A) as a result of construction traffic, consideration would be given to applying feasible and 
reasonable noise mitigation measures to reduce the potential noise impacts and preserve 
acoustic amenity. 

In considering feasible and reasonable mitigation measures where the relevant noise increase is 
greater than 2 dB(A), consideration would also be given to the actual noise levels associated with 
construction traffic and whether or not these levels comply with the following road traffic noise 
criteria in the RNP: 

· 60 dB(A) LAeq(15hour) day and 55 dB(A) LAeq(9hour) night for existing freeway/arterial/sub-arterial 
roads 

· 55 dB(A) LAeq(1hour) day and 50 dB(A) LAeq(1hour) night for existing local roads. 
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Sleep disturbance criteria 
In addition to the current legislative guidance on potential sleep disturbance outlined in the RNP, 
Roads and Maritime’s ENMM recommends an evaluation of the number and distribution of 
night-time pass by events where the LAFmax–LAeq(1hour) difference is greater than 15 dB(A), and the 
maximum noise level of that event is greater than 65 dB(A). 

On the basis of the current guidance, an external sleep disturbance screening criterion of 
RBL+15 dB(A) and sleep disturbance NML of LAmax 55 dB(A) (internal) have been adopted. The 
latter equates to an external NML of 65 dB(A) (assuming open windows). 

 Construction vibration criteria 8.3.2
Vibration damage goals 
British Standard BS 7385 Part 2-1993 Evaluation and measurement for vibration in buildings 
Part 2 sets guide values for vibration based on the lowest vibration levels above which damage 
has been credibly demonstrated. These levels are judged to give a minimum risk of vibration-
induced damage, where minimal risk is usually taken as a 95 per cent probability of no effect. The 
recommended guideline limits for transient vibration to minimise risk of cosmetic damage to 
residential and industrial buildings are presented in Table 8.6. 

Table 8.6 Transient vibration guide values – minimal risk of cosmetic damage 

Type of building 

Peak component particle velocity in 
frequency range of predominant pulse 

4-15 Hz 15 Hz and above 

Reinforced or framed structures. Industrial and 
heavy commercial buildings 

50 mm/s at 4 Hz and above 

Unreinforced or light framed structures. Residential 
or light commercial type buildings 

5 mm/s at 4 Hz 
increasing to 20 mm/s at 
15 Hz 

20 mm/s at 15 Hz 
increasing to 50 mm/s at 
40 Hz and above 

The guide values relate predominately to transient vibration which does not give rise to resonant 
responses in structures and low-rise buildings. In the event that continuous vibration gives rise to 
magnification of vibration by resonance (specific conditions where the structure can readily store 
and transfer vibration energy), then the guide values may need to be reduced by up to 50 per cent. 

Rock breaking, rock hammering and sheet piling are considered to have the potential to cause 
dynamic loading in some structures and it may therefore be appropriate to reduce the transient 
values by 50 per cent for these construction activities. 

For most sources of intermittent vibration during construction, such as rock breakers, piling rigs, 
vibratory rollers and excavators, the predominant vibration energy occurs at frequencies usually 
in the 10 Hz to 100 Hz range. On this basis a vibration damage screening level of 7.5 millimetres 
per second has been adopted for the purpose of assessing potential impacts. 

In the lower frequency region below 4 Hz the guide values for building types are reduced as a 
high displacement is associated with relatively low peak component particle velocity. To minimise 
risk of structural damage a guide value of 3.7 millimetres per second has been adopted. 
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Human comfort goals 
For most construction activities that generate perceptible vibration in nearby buildings, the 
character of the vibration emissions is intermittent. Assessing Vibration: a technical guideline 
(DEC, 2006) nominates preferred and maximum vibration goals for critical areas, residences and 
other sensitive receptors as shown in Table 8.7. The guideline advises a low probability of 
adverse comment or disturbance to building occupants would be expected at or below the 
preferred values. 

The applicable human comfort vibration goal for intermittent vibration source is defined in terms of 
Vibration Dose Values (VDVs) where the permissible vibration level corresponding to the VDV 
varies according to the duration of exposure. 

Table 8.7 Preferred and maximum vibration dose values for intermittent vibration 

Building type Preferred vibration 
dose value (m/s1.75) 

Maximum vibration 
dose value (m/s1.75) 

Critical working areas (e.g. hospital operating 
theatres, precision laboratories) 

0.10 0.20 

Residential daytime (7am to 6pm) 0.20 0.40 

Residential night-time (10pm to 7am) 0.13 0.26 

Offices, schools, educational institutions and 
places of worship 

0.40 0.80 

Workshops 0.80 1.60 

In applying the preferred and maximum VDV, the guidelines state that situations exist where 
vibration above the preferred values can be acceptable, particularly for temporary disturbances 
and infrequent events of short term duration. An example is a construction or excavation project. 

The guideline also advises that where all feasible and reasonable measures have been applied to 
control potential ground vibration levels the maximum values may be used. For values above the 
maximum value the proponent should negotiate directly with the affected community. 

Safe working distances for vibration-intensive plant 
The propagation of vibration emitted from a source would be site-specific with the level of 
vibration potentially experienced at a receiver dependent upon the vibration energy generated by 
the source, the predominant frequencies of vibration, the localised geotechnical conditions and 
the interaction of structures and features which can dampen vibration. 

The recommended safe working distances for construction plant in Table 8.8 are referenced from 
Transport for NSW’s Construction Noise Strategy. Consistent with the British Standard and 
Assessing Vibration: a technical guideline, the recommendations are for the practical 
management of potential vibration to minimise the likelihood of cosmetic damage to buildings and 
disturbance or annoyance in humans. The human comfort safe working distances are 
conservative, developed with reference to the more stringent objectives for continuous vibration 
for typical residential building constructions. 
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Table 8.8 Recommended safe working distances for vibration-intensive plant 

Plant item Rating/Description 

Safe working distance 

Cosmetic 
damage1 

Human 
response2 

Vibratory roller <50 kN (typically 1-2 t) 
<50 kN (typically 2-4 t) 
<50 kN (typically 4-6 t) 
<50 kN (typically 7-13 t) 
<50 kN (typically 13-18 t) 
<50 kN (typically >18 t) 

5 m 
6 m 
12 m 
15 m 
20 m 
25 m 

15–20 m 
20 m 
40 m 
100 m 
100 m 
100 m 

Small hydraulic hammer 300 kg – 18–34 t excavator 2 m 7 m 

Medium hydraulic hammer 1600 kg – 5–12 t excavator 7 m 23 m 

Large hydraulic hammer 1600 kg – 12–18 t excavator 22 m 73 m 

Vibratory pile driver Sheet piles 2–20 m 20 m 

Pile boring ≤ 800 mm 2 m (nominal) N/A 

Jackhammer Handheld 1 m (nominal) Avoid contact with 
structure 

1 Referenced from British Standard BS 7385 Part 2-1993. 
2 Referenced from DECCW Assessing Vibration: a technical guideline. 

 Operational noise criteria 8.3.3
The Noise Criteria Guideline (NCG) (Roads and Maritime, 2014) documents Roads and 
Maritime’s interpretation of the NSW Road Noise Policy (RNP). The RNP provides guidance for 
assessing traffic noise impacts through setting design objectives for a range of development 
types. The document identifies strategies that address the issue of road traffic noise at adjacent 
potentially sensitive receivers. Road traffic noise is assessed for the following scenarios: 

· Existing roads 

· New road projects 

· Road redevelopment projects 

· New traffic-generating developments. 

The NCG noise criteria aim to protect amenity inside and immediately around permanent 
residences, schools, hospitals and other sensitive land uses, rather than at all points in a given 
locality, which would not be practical or possible. 

While not mandatory to achieve the noise assessment criteria in the RNP, project proponents 
need to provide justification if it is not considered feasible or reasonable to achieve them. 

The roads to be upgraded as part of the Stage 2 Project, are considered arterial and sub-arterial 
roads, with the exception of Frenchs Forest Road which is considered a collector road. As per the 
guidance provided in the NCG, the Stage 2 Project is considered a redevelopment project. 
Redevelopment work is defined as work that will result in one or more of the following: 
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· Increases in the traffic carrying capacity 

· Increases in the number of heavy vehicles by 50 per cent or more on the road where the 
physical work is located 

The criteria for residential receivers are provided in Table 8.9 and for other land uses in 
Table 8.10. 

Table 8.9 RNP criteria – residential 

Road category Type of project/land use 

Assessment criteria – dB(A) 

Day 
(7am–10pm) 

Night 
(10pm–7am) 

Freeway/arterial/su
b-arterial roads 

· Existing residences affected by noise 
from redevelopment of existing 
freeway/arterial/sub-arterial roads 

· Existing residences affected by additional 
traffic on existing freeways/arterial/sub-
arterial roads generated by land use 
developments 

LAeq(15hour) 60 
(external) 

LAeq(9hour) 55 
(external) 

Table 8.10 RNP criteria – other sensitive land uses 

Existing sensitive 
land use 

Assessment criteria – dB(A) 

Additional Considerations Day 
(7am–10pm) 

Night 
(10pm–7am) 

School classrooms LAeq(1hour) 40 
(internal) 

– In the case of buildings used for education or 
health care, noise level criteria for spaces 
other than classrooms and wards may be 
obtained by interpolation from the ‘maximum’ 
levels shown in Australian Standard 
2107:2000 (Standards Australia 2000). 

Places of worship LAeq(1hour) 40 
(internal) 

LAeq(1hour) 40 
(internal) 

The criteria are internal, i.e. the inside of a 
church. Areas outside the place of worship, 
such as a churchyard or cemetery, may also 
be a place of worship. Therefore, in 
determining appropriate criteria for such 
external areas, it should be established 
which activities in these areas may be 
affected by road traffic noise. 

Open space  
(active use) 

LAeq(15hour) 60 
(external) 
when in use 

– Active recreation is characterised by sporting 
activities and activities which generate their 
own noise or focus for participants, making 
them less sensitive to external noise 
intrusion. 
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Existing sensitive 
land use 

Assessment criteria – dB(A) 

Additional Considerations Day 
(7am–10pm) 

Night 
(10pm–7am) 

Open space  
(passive use) 

LAeq(15hour) 55 
(external) 
when in use 

– Passive recreation is characterised by 
contemplative activities that generate little 
noise and where benefits are compromised 
by external noise intrusion, e.g. playing 
chess, reading. 

Childcare facilities Sleeping rooms 
LAeq(1hour) 35 
(internal) 
Indoor play 
areas 
LAeq(1hour) 40 
(internal) 
Outdoor play 
areas 
LAeq(1hour) 55 
(external) 

 Multi-purpose spaces, e.g. shared indoor 
play/sleeping rooms should meet the lower 
of the respective criteria. 
Measurements for sleeping rooms should be 
taken during designated sleeping times for 
the facility, or if these are not known, during 
the highest hourly traffic noise level during 
the opening hours of the facility. 

In addition to these noise criteria, the NCG describes ‘Relative Increase Criteria’ of 12 dB(A) (for 
both day and night periods) above existing traffic noise. This criterion is primarily intended to protect 
existing quiet areas from excessive changes in noise. For a road in the same location and with the 
same mix in traffic, a 12 dB(A) increase in road traffic noise levels would require a 16-fold increase 
in traffic. This would not occur in the urban context of the Stage 1 and Stage 2 Project area. 

For a road redevelopment project, the NCG requires that road traffic noise levels are evaluated at 
the following two points in time: 

· Within one year of changed traffic conditions (Stage 2 Project – 2018)  

· For a future design year (typically ten years) after changed traffic conditions (Stage 2 Project – 
2028).  

For each of the above timeframes a comparison is to be made between the following two 
scenarios: 

· The road traffic noise levels if the project proceeds (the ‘Build’ option) 

· The corresponding ‘do minimum’ road traffic noise levels due to general traffic growth that 
would have occurred if the project had not proceeded (the ‘No Build’ option). 

For this assessment, the base case ‘No Build’ option is compared against the collective operation 
of the Stage 1 and Stage 2 projects. This differs from the ‘Stage 1 and Concept Proposal Noise 
and Vibration Assessment’ which compared the base case ‘No Build’ option against the Stage 1 
project only. This is because that assessment considered the impacts of Stage 1 operation only, 
whereas the current assessment considers Stage 2 assuming Stage 1 is already operational.  

Traffic growth was provided by Roads and Maritime and assumes the Northern Beaches Hospital 
is in operation. Refer to Section 7 for further details on traffic scenarios.  
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The comparison for Stage 2 Project 2018 would indicate the potential for any noise issues at the 
commencement of the project, such as community reaction to significant changes in noise levels. 
The comparison for Stage 2 Project 2028 would indicate the potential for noise impacts in the 
longer term once the project is well established and the surrounding road network has stabilised. 

Sleep disturbance criteria 
Guidance for the assessment of sleep disturbance given in the RNP is reproduced as follows: 

‘Triggers for, and effects of sleep disturbance from, exposure to intermittent noise such as noise 
from road traffic are still being studied. There appears to be insufficient evidence to set new 
indicators for potential sleep disturbance due to road traffic noise. The NSW Roads and Traffic 
Authority’s Practice Note 3 (NSW Roads and Traffic Authority 2008) outlines a protocol for assessing 
and reporting on maximum noise levels and the potential for sleep disturbance.’ 

The ENMM – Practice Note III (Roads and Traffic Authority, 2001) protocol for assessing the 
potential for sleep disturbance is determined by performing LAFmax – LAeq(1hr) calculation on individual 
vehicle pass by noise measurements. The number of night-time pass by events where the LAFmax – 

LAeq(1hr) difference is greater than 15 dB(A) is to be determined. 

The RNP provides the following guidance with regard to reaction to potential sleep disturbance 
events: 

‘From the research on sleep disturbance to date it can be concluded that: 

· Maximum internal noise levels below 50–55 dB(A) are unlikely to awaken people from sleep 

· One or two noise events per night, with maximum internal noise levels of 65–70 dB(A), are not 
likely to affect health and wellbeing significantly.’ 

It is generally accepted that internal noise levels in a dwelling, with the windows open are 
10 dB(A) lower than external noise levels. Based on a worst case minimum attenuation (windows 
open) of 10 dB(A), the first point above suggests that short term external noises of 60–65 dB(A) 
are unlikely to cause awakening reactions. 

The second point suggests that one or two noise events per night with maximum external noise 
levels of 75–80 dB(A) would not likely significantly affect health and wellbeing. 

 Operational vibration 8.3.4
The RNP notes that vehicles operating on a roadway are unlikely to cause a perceptible level of 
vibration unless there are significant road irregularities. As part of the Stage 2 Project, roads would 
be repaired where required and in many cases new pavements would be constructed. Consistent 
with previous similar road projects, operational vibration is anticipated to be insignificant. 

Vibration of lightweight building elements such as windows is often incorrectly thought to be 
caused by ground-borne traffic vibration travelling into the building via its foundations. However, 
this phenomenon is instead often due to airborne low frequency noise emissions, typically from 
heavy vehicles and buses that cause lightweight building elements to vibrate. 

 Noise mitigation guideline 8.3.5
The Noise Mitigation Guideline (NMG) (Roads and Maritime 2014) was issued in December 2014 
and provides guidance in managing and controlling road traffic generated noise. The NMG 
supersedes Practice Note (iv), (iv-a) and (iv-c) of the ENMM (RTA 2001). The NMG recognises 
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that the base criteria recommended by the RNP are not always practicable and that it is not 
always feasible or reasonable to expect that they should be achieved. 

The NMG notes that the most effective way of minimising noise from vehicles and traffic is to 
control vehicle noise at the source. Where source measures are not practical, or do not provide 
sufficient noise reduction, additional methods are required to reduce levels to within acceptable 
margins. Such additional methods may include the use of noise barriers and/or consideration for 
architectural treatment of residences. 

The NMG introduces the term ‘cumulative limit’. When the total noise level in the build year is 
5dBA or more above the NCG criterion it is considered to have exceeded the cumulative limit. 
Receivers where the exceedance occurs qualify for consideration of noise mitigation. 
Furthermore, a receiver with noise levels at or above 65dBA LAeq(15hour) and 60dBA 
LAeq(9hour) may be referred to as acute 

In accordance with Section 6 of the NMG, Roads and Maritime consider it reasonable to consider 
additional noise mitigation (beyond the adoption of road design and traffic management 
measures) where: 

Scenario 1 

· The predicted Build noise level exceeds the NCG target criteria for redeveloped roads and the 
noise level increase due to the project (i.e. the noise predictions for the Build minus the No 
Build) is greater than 2 dB(A).  

or: 

Scenario 2 

· The total noise level in the build year is 5 dB(A) or more above the NCG criterion, then it is 
considered to have exceeded the cumulative limit. A receiver with noise levels at or above 
65 dB(A) LAeq(15hour) and 60 dB(A) LAeq(9hour) (i.e. 5 dB(A) or more above the NCG criterion) may 
be referred to as acute.  

In accordance with Roads and Maritime’s Environmental Direction No. 24, the above criteria 
apply for noise sensitive receivers which include residences, schools, places of worship or health 
care institutions.  
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 Assessment of potential construction impacts 8.4

 Construction noise 8.4.1
Enabling work activities such as vegetation clearing, demolition and retaining walls are 
anticipated to cause the highest NML exceedances. This is due to work being conducted just 
outside property boundaries at times, particularly at NCA 07 and 09.  

Construction along Warringah Road, including the main corridor works, eastbound resurfacing, 
new westbound lanes construction and slot construction are anticipated to affect the greatest 
number of receivers as these works are located in the centre of the densely populated study area. 
These works are also likely to take the longest to complete and will likely require some out-of-
hours work. It is noted however, that noise from slot construction will be partly mitigated as the 
depth of the underpass increases and line-of-sight to construction equipment is reduced. 

Similarly, construction of new road connections and pedestrian/cyclist bridges are likely to require 
some out-of-hours work. However, these work sites are isolated to specific locations and will 
impact fewer receivers compared to the Warringah Road works. 

Overall, it is noted that these high exceedances are based on the work being at the closest 
position within the works area to the receiver, should the works be required on, or very close to, 
the receiver boundary. In practice, the greatest practicable distance between noise sources and 
receivers will be maintained. 

A range of feasible construction scenarios have been developed for the major types of 
construction activity in order to assess likely and potential noise impacts. These are identified in 
Table 8.11 together with the locations of the activities, anticipated construction plant, the 
maximum sound power level, and the approximate duration of the work. 

A summary of the number of receivers for each NCA with a predicted exceedance of respective 
NMLs is summarised in Table 8.12. NCA’s affected by both Stage1 and Stage 2 Projects are 
included for completeness. This therefore presents a very conservative scenario.  
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Table 8.11 Summary of airborne-construction noise scenarios considered 

Location Scenario Plant used Scenario 
sound power 
level (dB(A)) 

Approximate 
duration of 
work 

Main corridor work 

All arterial road corridors within 
the Stage 2 Project 
Warringah Road, Wakehurst 
Parkway and Forest Way 

Installation of temporary traffic control 
(barriers and signs) 

Support vehicle, truck, hand tools, crane 
truck. 

104 2 weeks 

Site clearance and installation of drainage 
protection 

Tipper truck, compactor, water tanker, 
excavator, backhoe, hand tools, grader. 

113 3 weeks 

Utility relocation Truck, crane truck, excavator, elevated 
working platform, backhoe, trench roller, hand 
tools. 

108 12 months 

Footpath construction and kerb/gutter work Concrete truck/agitator, concrete pump, water 
tanker, compactor, trench roller, jackhammer, 
concrete saw. 

112 1-2 month 

Pavement construction Grader, excavator, bitumen spray truck, 
paving machine, water tanker, vibratory roller, 
multi-tyred roller. 

114 12 months 

Line marking and sign posting Truck, hand tools, line marking plant. 102 1-2 months 
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Location Scenario Plant used Scenario 
sound power 
level (dB(A)) 

Approximate 
duration of 
work 

Enabling work 

Edge of new westbound lanes 
on Warringah Road and both 
sides of Wakehurst Parkway 
Edge of eastbound lanes on 
Warringah Road at Hilmer 
Street 

Vegetation clearing Chainsaw, woodchipper/mulcher, support 
vehicle, hand tools 

120 1-6 months 

Properties west of Fitzpatrick 
Avenue East, properties 
immediately west of Hilmer 
Street and commercial 
properties between Hilmer 
Street and Bantry Bay Road 

Demolition work Excavator, grader, water cart, smooth drum 
vibrating roller, back hoe, bogies, excavator 
(breaker), concrete saw 

118 1-6 months 

Opposite Forest Way and 
Warringah Road intersection, 
west of Bantry Bay Road, east 
of Wakehurst Parkway 

Construction of retaining walls  Piling rig (vibratory), excavator, truck, mobile 
crane, bogies 

113 1-6 months 
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Location Scenario Plant used Scenario 
sound power 
level (dB(A)) 

Approximate 
duration of 
work 

Slot construction 

Warringah Road Piling Piling rig (bored), mobile crane, concrete 
pump, concrete truck/agitator, daymakers 

111 18 months 

 Slot excavation Excavator, dozer, excavator (breaker), 
excavator (diamond rock saw), bolting jumbo, 
water pump, grader, water tanker, bogies, 
daymakers 

123 18 months 

 Concreting Shotcrete rig, water pump, mobile crane, 
grader, water tanker, concrete pump, 
concrete truck/agitator, elevated work 
platform, daymakers 

113 18 months 

 Architectural panels installation Mobile crane, bogies, elevated work platform, 
daymakers 

105 18 months 

 Road surface construction Grader, excavator, bitumen spray truck, 
paving machine, water tanker, vibratory roller, 
multi-tyred roller, daymakers 

114 18 months 

 Line marking Truck, hand tools, line marking plant, 
daymakers 

102 18 months 



 

176 Northern Beaches Hospital Road Connectivity and Network Enhancements – Environmental Impact Statement 
Roads and Maritime Services 

 

Location Scenario Plant used Scenario 
sound power 
level (dB(A)) 

Approximate 
duration of 
work 

Intersection work (underpass cover construction) 

Warringah Road intersections 
with Forest Way, Hilmer Street 
and Wakehurst Parkway 

Piling Piling rig (bored), mobile crane, concrete 
pump, concrete truck/agitator, daymakers 

111 12 months 

 Excavation and installation of drainage Excavator, mobile crane, bogies, daymakers 110 12 months 

 Concreting Mobile crane, concrete pump, concrete 
truck/agitator, daymakers 

108 12 months 

 Road surface construction Grader, excavator, bitumen spray truck, 
paving machine, water tanker, vibratory roller, 
multi-tyred roller 

114 12 months 

 Installation/adjustment of traffic lights and line 
marking 

Support vehicle, truck, hand tools, line 
marking plant, crane truck, generator 

106 1-2 months 

New road connections 

Intersections of Warringah 
Road with Hilmer Street, 
Bantry Bay Road, Fitzpatrick 
Ave East, Rodborough Road 
and Allambie Road 

Road surface construction Grader, excavator, bitumen spray truck, 
paving machine, water tanker, vibratory roller, 
multi-tyred roller 

114 15 months 

Intersection of Aquatic Drive 
and Wakehurst Parkway 

Line marking Truck, hand tools, line marking plant 102 1-2 months 
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Location Scenario Plant used Scenario 
sound power 
level (dB(A)) 

Approximate 
duration of 
work 

Pedestrian/cyclist bridges 

South west of Forest Way over 
Warringah Road (demolition 
and rebuild) 
West of Hilmer Street over 
Warringah Road 

Establishment of foundation and 
piers/demolition 

Piling rig (bored), excavator, concrete pump, 
concrete truck/agitator, daymakers 

112 9 months 

Bridge installation Grader, excavator, bitumen spray truck, 
paving machine, water tanker, vibratory roller, 
multi-tyred roller, daymakers 

106 9 months 

Resurfacing work 

Warringah Road eastbound 
(equivalent in length to 
adjacent slot) 

Road surface restorative work Grader, excavator, bitumen spray truck, 
paving machine, water tanker, vibratory roller, 
multi-tyred roller, daymakers 

114 12 months 

Line marking Truck, hand tools, line marking plant, 
daymakers 

102 1-2 months 

Site compound 

South of Aquatic Drive and 
Allambie Road intersection,  
and 
Intersection of Warringah 
Road and Wakehurst Parkway 

Site establishment Dozer, grader, road sweeper, support vehicle, 
truck, hand tools, crane truck. 

113 4 weeks 

General operations Support vehicle, truck. 101 36 months 
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Table 8.12 Number of receivers with exceedances of noise management levels 

ICNG 
Period 

Number of Receivers per NCA predicted to exceed NMLs  

01 02 03 04 05 06 07 08 09 10 12 13 14 15 16 17 18 19 

Daytime 37 45 20 15 214 73 127 69 42 11 89 5 27 27 21 194 112 19 

Daytime 
OOHW 

53 108 5 26 273 73 138 193 42 2 101 11 68 26 21 398 168 38 

Evening 
OOHW 

69 171 0 38 273 69 140 220 40 0 106 12 88 0 6 515 249 73 

Night-time 
OOHW 

184 337 0 237 273 69 139 224 39 0 109 140 110 0 6 531 311 118 
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The assessment of construction noise impacts provided in subsequent sections generally 
considers impacts to sensitive receivers within each identified NCA. Detail on specific impacts on 
individual properties can be found in the Appendix L of the Noise and Vibration working paper 
(SLR 2015) (the Noise and Vibration working paper can be found in Appendix D of this EIS). 

 Construction noise management levels  8.4.2
Table 8.12 shows the NMLs for residential receivers by NCA as well as the sleep disturbance 
screening criterion for the Stage 2 Project. 

Table 8.13 Residential receptor NMLs for construction 

NCA1 

Standard 
construction 
(RBL + 
10 dB(A)) 

Out of hours (RBL + 5 dB(A)) 
Sleep 
disturbance 
screening 
(RBL + 15) 

 Day Day Evening Night 

NCA01 67 62 59 39 49 

NCA02 67 62 59 39 49 

NCA04 67 62 57 36 46 

NCA05 54 49 45 32 42 

NCA06 54 49 45 32 42 

NCA07 62 57 52 40 50 

NCA08 59 54 48 38 48 

NCA09 61 56 51 37 47 

NCA12 56 51 44 32 42 

NCA13 58 53 51 35 45 

NCA14 59 54 48 38 48 

NCA17 58 53 45 33 43 

NCA18 61 56 49 32 42 

NCA19 61 56 49 32 42 
1There are no residential receptors in NCAs 03, 10, 11, 15, or 16. 

 Construction activities during standard hours 8.4.3
The results of the quantitative noise impact assessment for construction of the Stage 2 Project 
are presented in Table 8.13 showing the worst case exceedance across all activity groups during 
standard and out of hours construction periods. The range of predicted NML exceedances 
represents the range of exceedances for different construction scenarios, with some scenarios 
being considerably more noise intensive than others. For assessment purposes, it has been 
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assumed that all construction activities and scenarios may occur during any time period, i.e. 
daytime, evening or night-time. 

Table 8.14 Summary of Stage 2 Project airborne construction NML exceedances 

Work type Receiver type 

Worst-case NML exceedance 
at most affected receiver (dB(A)) 

Standard hours Out of hours work 

Main corridor work Residential 2–24 1–48 

Commercial 2–14 2–14 

Other Sensitive 2–28 1–28  

Enabling work – 
vegetation clearing 

Residential 8–25 n/a 2 

Commercial 4–37 n/a 2 

Other Sensitive 2–30 n/a 2 

Enabling work – 
demolition work 

Residential 1–36 n/a 2 

Commercial – n/a 2 

Other Sensitive 2–21 n/a 2 

Enabling work – retaining 
wall work 

Residential 1–37 n/a 2 

Commercial 2–8 n/a 2 

Other Sensitive 1–18 n/a 2 

Slot construction Residential 1–26 1–54 

Commercial 2–23 2–23 

Other Sensitive 3–36 3–36 

Intersection work 
(underpass cover 
construction) 

Residential 3–21 2–45 

Commercial – – 

Other Sensitive 1–15 5–15 

New road connections Residential 12–26 1–50 

Commercial 0–5 0–5 

Other Sensitive 17–29 17–29 

Pedestrian/cyclist bridges Residential 5–31 1–53 

Commercial 0–2 0–2 

Other Sensitive 8–25 8–23 
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Work type Receiver type 

Worst-case NML exceedance 
at most affected receiver (dB(A)) 

Standard hours Out of hours work 

Warringah Road 
(eastbound) resurfacing 
work 

Residential 3–17 1–45 

Commercial 1–13 1–13 

Other Sensitive 4–34 15–34 

Site compounds (Aquatic 
Drive and Allambie Road, 
Warraingah Road and 
Wakehurst Parkway) 

Residential 3–15 1–36 

Commercial 2–14 2–14 

Other Sensitive 0 – 3  0 – 3  

Note 2: OOHWs not proposed. 

The predicted noise levels indicate worst-case exceedances of the NMLs of up to 37 dB(A) during 
the day and 54 dB(A) during out-of-hours work, for construction at nearest residences 
immediately adjacent to the work. These exceedances are based on the work being at the closest 
position within the work area to the receiver, should the work be required on, or very close to, the 
receiver boundary. In practice, the greatest practicable distance between noise sources and 
receivers would be maintained. 

Commercial receivers are predicted to be subject to NML exceedances of up to 37 dB(A). Other 
sensitive receivers are predicted to be subject to NML exceedances of up to 30 dB(A). 

Receivers are considered to be highly noise-affected if construction noise levels exceed 75 dB(A) 
LAeq (for day time work only). Table 8.14 presents a worst-case summary of highly noise-affected 
residential receivers for each NCA affected by the Stage 2 Project construction activities. The 
count is based on the total number of residential receiver buildings exposed at any time during 
the entire construction schedule. This is generally limited to periods when noise intensive 
activities are located immediately adjacent to residences. It is therefore expected that the number 
of noise affected receivers on a typical day to day basis would be considerably less than 
presented in this table. NCAs which are omitted do not contain residential properties.  

Table 8.15 Number of highly noise affected residential receivers by NCA and work type 

NCA 
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NCA01 5 9 4 0 18 0 0 0 3 0 

NCA02 0 16 10 0 13 0 0 0 0 0 

NCA04 0 0 0 0 0 0 0 0 0 0 

NCA05 0 0 0 0 0 0 0 0 0 0 
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NCA06 0 0 0 0 2 0 0 0 0 0 

NCA07 12 59 9 19 49 5 4 11 0 0 

NCA08 0 0 0 0 0 0 0 0 0 0 

NCA09 4 7 12 5 14 2 4 0 0 0 

NCA12 0 0 0 0 0 0 0 0 0 0 

NCA13 0 0 0 0 0 0 0 0 0 0 

NCA14 0 0 0 0 0 0 0 0 0 0 

NCA17 0 0 0 0 0 0 0 0 0 0 

NCA18 0 0 0 0 0 0 0 0 0 0 

NCA19 0 0 0 0 0 0 0 0 0 0 

Work being conducted on Warringah Road (i.e. main corridor work, eastbound resurfacing, new 
westbound lanes construction and slot construction) are anticipated to affect the greatest number 
of receivers as this work is located in the centre of the densely populated study area. This work is 
also likely to take the longest to complete and will likely require some OOHWs. It is noted 
however, that noise from slot construction will be partly mitigated as the depth of the underpass 
increases and line-of-sight to construction equipment is reduced. 

 Construction noise impacts on The Forest High School 8.4.4
Main corridor work, vegetation clearing and slot construction have been identified as the 
construction scenarios of greatest potential for noise impact. The highest predicted construction 
noise levels would typically be experienced at the building facades with the clearest line-of-sight 
to the construction work. For outdoor areas, this is typically the nearest point on the boundary of 
which students are allowed to play within. For main corridor work, this is apparent for buildings 
near Frenchs Forest Road and Warringah Road such as Buildings D, E, F, G and I. For 
vegetation clearing and slot construction occurring on Warringah Road, this is apparent for the 
gym and outdoor fields which are nearest to the work. 

A logbook of activities was provided by the school in order to correlate existing noise levels and 
activities in the undercover area. During the periods identified as typical use of this area, 
LAeq(15minute) noise levels are in the range of 73–76 dB which are consistent with correspond to 
construction noise predictions for the area. Maximum noise levels up to 98 dB(A) were measured.  

Out of the typical usage periods, LAeq(15minute) noise levels are in the range of 52–62 dB in the 
undercover assembly area, which is consistent with and correspond to most predicted 
construction noise levels for the area. As such, the influence of construction noise to existing 
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noise levels in the undercover assembly area is not predicted to change significantly as a result of 
the Stage 2 Project. 

Lower construction noise levels are predicted within the soccer fields and multi-purpose courts 
due to greater setback from construction work and intervening buildings. Nevertheless, the impact 
may be considered minimal as activities held in these areas (typically Physical Education classes) 
are of themselves, also noise-generating. 

The greatest impacts are likely to be perceived as moderately to highly intrusive at the 
aforementioned buildings near construction work. Management measures to mitigate this are 
described in Section 8.6 and include respite periods during examination periods. Table 8.15 
identifies typical construction noise mitigation measures that would also be considered during the 
preparation of the construction noise and vibration management plan (CNVMP), with 
accompanying estimates of anticipated noise reduction that would typically be achieved by each 
measure. 

 Construction noise impacts on Frenchs Forest Primary School 8.4.5
Vegetation clearing, retaining wall work, slot construction, underpass cover construction and 
construction of the Forest Way pedestrian bridge have been identified as the construction 
scenarios of greatest potential noise impact for the primary school.  

An indicative schedule of daily activities was provided by the school in order to correlate noise 
levels and activities in the main play area (in and around the basketball court). Across all 
construction work, the greatest impacts are likely to be perceived as moderately to highly intrusive 
at Buildings K, F and E, which are located closest to and in direct line-of-sight to Forest Way and 
Warringah Road. Management measures to mitigate this are described in Section 8.6 and include 
respite periods during examination periods. Table 8.15 identifies typical construction noise 
mitigation measures that would also be considered during the preparation of the CNVMP, with 
accompanying estimates of anticipated noise reduction that would typically be achieved by each 
measure. It should be note that these are typical measures some of which would not be able to 
be implemented for the school. 

Table 8.16 Typical construction noise mitigation measures and potential noise reduction 

Typical construction noise mitigation 
and management measures 

Potential noise reduction (dBA) 

Schedule construction work within the standard 
construction hours 

No reduction during standard construction hours 
Eliminates out-of-hours noise impacts 

Temporary acoustic fencing/barriers Typically around 5 to 10 dB 

Portable temporary screens Up to around 15 dB 

Construct operational noise walls 5 to 10 dB 

Install operational property treatments Variable 

Avoid the coincidence of noisy plant working 
simultaneously close together 

Up to 3 dB for halving the number of similar dominant 
plant items working together 
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Typical construction noise mitigation 
and management measures 

Potential noise reduction (dBA) 

Shut down equipment when not in use Negligible reduction in comparison to worst-case 
predictions, however eliminates noise source during 
less noise intensive work 

Maximise offset distance between noisy plant 
items and nearby noise sensitive receivers 

Approximately 6 dB reduction per doubling of offset 
distance  

Loading and unloading should be carried out 
away from sensitive receivers 

Approximately 6 dB reduction per doubling of offset 
distance  

 Construction activities outside of standard hours 8.4.6
Construction work hours are discussed in Section 5.3.8 including the need for some aspects of a 
number of construction activities outside of standard construction hours. These would typically be 
required to minimise unacceptable traffic disruptions and to ensure safety to construction workers, 
motorists and the general public.  

Activities necessitating some aspects to be carried out outside of standard working hours include: 

· Completion of tie-ins, and completion of temporary diversions and traffic switches  

· Delivery of large, pre-cast concrete components, such as slot planks and deck units, and over 
dimensioned plant and equipment 

· Erection of slot cover planks and deck units 

· Erection of pedestrian/cyclist bridges 

· Pavement work, temporary medians and line marking  

· Refuelling operations and maintenance. 

The ICNG acknowledges that due to the nature of construction activities it is inevitable there 
would be some noise from construction sites. The NMLs established for the assessment have 
been applied to prescribe measures for the control of potential construction noise impacts at 
sensitive receptors. Where exceedances of the NMLs have been predicted during the daytime 
(standard construction hours), receptors are considered to be noise affected. Where out of hours 
work is required, these are predicted to result in significant exceedances of the NMLs.  

Table 8.13 identifies the following work types which will exceed NMLs for out of hours work: 

· Main corridor work 

· Slot construction 

· Intersection work (underpass cover construction) 

· New road connections 

· Pedestrian/cyclist bridges 

· Warringah Road (eastbound) resurfacing work 

· Site compounds. 
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 Sleep disturbance 8.4.7
Where construction would be carried out during the night-time period the potential for sleep 
disturbance should be assessed. The current approach to identifying potential sleep 
disturbance impacts is to set a screening criterion 15 dB above the RBL during the night-time 
period (10pm to 7am). 

The term ‘screening criterion’ indicates a noise level that is intended as a guide to identify the 
likelihood of sleep disturbance. It is not a firm criteria to be met, however where the criterion is 
met sleep disturbance is not likely. When the screening criterion is not met, a more detailed 
analysis is required. 

The detailed analysis should assess the maximum noise level or LA1(1minute), the extent that the 
maximum noise level exceeds the background noise level and the number of times any 
exceedance occurs during the night-time period. 

Table 30 in Appendix D identifies the number of properties in each NCA that exceed the 
screening criterion. The predicted LA1(1minute) noise levels at the nearest noise sensitive receptors 
indicate that the sleep disturbance screening criterion is likely to be exceeded when night work 
are occurring adjacent to residential receptors for the majority of work scenarios. This level of 
noise is typical for construction work using noise intensive equipment in built up areas. 

The RNP which contains a section on sleep disturbance that includes a summary of current 
literature; which concludes that: 

· Maximum internal noise levels below 50 dB(A) to 55 dB(A) are unlikely to cause awakening 
reactions 

· One or two events per night, with maximum internal noise levels of 65 dB(A) to 70 dB(A), are 
not likely to affect health and wellbeing significantly. 

 Construction traffic noise 8.4.8
During construction of Stage 1, there would be approximately 30 to 40 heavy vehicle movements 
on average per day, increasing to between 60 and 100 during peak periods of construction. 
Primary routes are anticipated to be between the site compounds and primary roads such as 
Forest Way, Warringah Road, Wakehurst Parkway, Frenchs Forest Road and Allambie Road. 

During construction of Stage 2, there would be approximately 245 heavy vehicle movements on 
average per day. Primary routes are anticipated to be between the site compounds and primary 
roads such as Warringah Road, Wakehurst Parkway and Allambie Road. 

An approximate 60 per cent total increase in existing traffic volumes due to construction vehicles 
is required to trigger a two decibel increase, being the noise level at which a change is 
perceptable. A noise assessment has been carried out to determine where a two decibel increase 
may occur. Table 8.17 presents the estimated construction heavy vehicle numbers along the 
identified haulage routes for the project, together with approximate existing traffic numbers for the 
day time and night time periods.  

Table 8.17 shows that the only noise impacts predicted are from Stage 2 construction traffic along 
Frenchs Forest Road West and Naree Road during the night-time period (10pm to 7am). 
However the assessment is conservative in that it assumes all construction traffic will utilise each 
road. In practice, vehicles will travel across all haulage routes and thus the number of vehicles 
along a given road is likely to be less than that assessed above. 
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Given the night-time impacts are based on estimated volumes additional assessment for night-
time truck movements on public roads will be carried out during detailed design when preparing 
construction traffic management plans for the Stage 2 Project and during preparation of the 
construction noise and vibration management plan. 

With regards to light construction vehicles, a two decibel increase is not predicted given the high 
number of vehicles on the existing road network. 

Table 8.17 Construction traffic contribution during daytime and night time periods 

Stage Construction 
Heavy 
Vehicles1 

Warringah 
Road 

Forest 
Way 

Wakehurst 
Parkway 

Frenchs 
Forest 
Rd West 

Frenchs 
Forest Rd 
East 

Allambie 
Road 

Daytime        

Stage 1 100 
2500 2400 700 328 403 990 

Stage 2 245 

Night time        

Stage 1 30 
400 335 103 36 55 160 

Stage 2 74 
1Estimated construction heavy vehicles numbers, subject to detailed construction planning.  

 Traffic diversion noise impacts 8.4.9
During construction of Stage 2 Project, the number of ‘live’ traffic lanes on Warringah Road may 
at times be reduced between Government Road and Altona Avenue, being the approaches to 
Stage 2 Project construction area. The lane closures would typically occur off-peak (i.e. during the 
night) when traffic volumes on Warringah Road are at their lowest. 

Roads and Maritime has nominated road closure periods (time of day and day of week) where 
road closures or lane restrictions could take place subject to approval by the Transport for NSW 
Transport Management Centre (refer Table 8.18).  

Table 8.18 Summary of road closure periods 

Location Closure type Days of the week Times 

Warringah Road 
(eastbound carriageway) 
and Frenchs Forest Road 
(eastbound carriageway) 

Road shoulder Mon – Fri 10am to 3pm 

Sun – Thurs 10pm to 5am 

1 of 3 lanes Sun – Thurs 10pm to 5am 

2 of 3 lanes Sun – Thurs 11pm to 5am 
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Location Closure type Days of the week Times 

All other Carriageways 
and Roads 

Road shoulder Mon – Fri 10am to 3pm 

Sun – Thurs 8pm to 5am 

1 of 3 lanes Sun – Thurs 8pm to 5am 

2 of 3 lanes Sun – Thurs 9pm to 5am 

Details regarding temporary diversion routes, times and duration would be determined at detailed 
design stage by Roads and Maritimes’ construction contractor and would include an assessment 
of potential changes in operational road traffic noise impacts along these routes.  

 Cumulative construction noise impacts 8.4.10
Construction of the Stage 1 and Stage 2 Projects occurring concurrently with the Northern Beaches 
Hospital construction site are not anticipated to result in significantly increased noise impacts at 
surrounding receivers. However, collectively a wider area would be affected by construction noise 
due to construction activities being carried out in additional locations. 

Road corridor work, which in many cases occurs adjacent to properties, would be the dominant 
noise source and the Northern Beaches Hospital construction site would be comparatively less 
significant due to greater separation distance to properties. Similarly, noise levels at a given 
receiver location are unlikely to increase significantly from concurrent construction of the Stage 1 
and 2 Project, due to the proximity of work which would be the dominant noise source. 

A worst-case scenario was considered to ensure a conservative assessment of cumulative impacts 
is undertaken. It assumes the following construction activities for each of the projects: 

· Stage 1 Project – Driveway adjustments  

· Stage 2 Project –Vegetation clearing associated with the enabling work 

· Hospital – Excavation work. 

This is considered to be the most conservative scenario but is unlikely given excavation of the 
hospital should be complete before construction of the Stage 2 Project begins. Notwithstanding, the 
overall cumulative impact of concurrent works was assessed as insignificant as receivers would 
continue to be affected by the nearest work site. Noise impacts would reduce with further setback 
distances from work sites and additional attenuation provided by intervening buildings.  

However, it is noted that several perceptible increases are predicted for residential receivers in 
NCA12. These receivers are located at least three dwellings behind Frenchs Forest Road West. 
The shielding from intervening dwellings produces relatively equal contribution from the three work 
sites, resulting in a three decibel increase. The cumulative noise levels however are not more than 
three decibel above the respective NML for noise catchment, which would consequently be 
perceived as “clearly audible” instead of “noticeable”. 

A three decibel increase is also predicted at two buildings centrally located within the grounds of 
The Forest High School. Buildings on the northern and southern end of the school are most 
affected by the Stage 1 and Stage 2 Projects respectively. An equal contribution is received at the 
central buildings which results in a three decibel increase during concurrent works.  
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Appendix M of the Noise and Vibration Working Paper (found in Appendix D of this EIS) presents a 
series of figures displaying the predicted noise levels for each individual work scenario (Stage 1, 
Stage 2 and the hospital), the governing/noisiest construction scenario at receivers and the 
receivers that are predicted to experience a greater than three decibel increase due to the 
cumulative impact. These reflect the results described above.  

 Construction vibration 8.4.11
The Stage 2 Project concept design has been analysed to determine best estimates of the 
minimum distances to receivers, the equipment to be used that is most likely to be vibration 
intensive and the duration of impact. This allows for identification of safe working distances when 
determining the likely vibration impacts for the construction scenarios identified in Table 8.19 
(NCA’s relevant to Stage 2 construction are shown in red). The most vibration intensive plant and 
machinery is identified, however it is noted that while the scenarios are presented for noise 
catchment areas, individual sensitive receivers would be exposed to the identified vibration 
impacts only intermittently or for short durations.  

Table 8.19 Construction vibration assessment 

Scenario 1 
Vibration-
intensive 
plant used 

NCA 
Nearest 
receiver 
(m) 

Within safe working 
distance? Number of receivers 

Cosmetic 
damage 

Human 
response 

Cosmetic 
damage 

Human 
response 

Main 
corridor work 
– pavement 
construction 

Vibratory roller 
(10-12 tonne) 2 

01 25 No Yes 0 30 

02 25 No Yes 0 27 

03  10 Yes Yes 1 12 

04 15 Yes Yes 1 29 

05 10 Yes Yes 13 61 

06 15 Yes Yes 14 57 

07 20 Yes Yes 3 71 

08 140 No No 0 0 

09 15 Yes Yes 2 25 

10 4 15 Yes Yes 1 10 

11 n/a 5 No Yes 0 Unknown7  

12 10 Yes Yes 9 62 

13 75 No Yes 0 3 

14 100 No No 0 0 

15 15 Yes Yes 3 22 

16 15 Yes Yes 3 20 
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Scenario 1 
Vibration-
intensive 
plant used 

NCA 
Nearest 
receiver 
(m) 

Within safe working 
distance? Number of receivers 

Cosmetic 
damage 

Human 
response 

Cosmetic 
damage 

Human 
response 

17 5 Yes Yes 30 94 

18 10 Yes Yes 3 102 

19 30 No Yes 0 16 

Enabling 
work – 
retaining 
wall 
construction 

Vibratory pile 
driver 

01 70 No No 0 0 

02 60 No No 0 0 

03 3 80 No No 0 0 

04 380 No No 0 0 

05 340 No No 0 0 

06 320 No No 0 0 

07 15 Yes Yes 16 16 

08 240 No No 0 0 

09 20 Yes Yes 1 1 

10 4 180 No No 0 0 

11 n/a 5 No No 0 0 

12 320 No No 0 0 

13 560 No No 0 0 

14 290 No No 0 0 

15 25 No No 0 0 

16 90 No No 0 0 

17 310 No No 0 0 

18 640 No No 0 0 

19 1,100 No No 0 0 

Slot 
construction 
– excavation 
work 

Large hydraulic 
hammer 

01 40 No No 0 14 

02 35 No No 0 7 

03 3 40 No No 0 7 

04 300 No No 0 0 

05 300 No No 0 0 
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Scenario 1 
Vibration-
intensive 
plant used 

NCA 
Nearest 
receiver 
(m) 

Within safe working 
distance? Number of receivers 

Cosmetic 
damage 

Human 
response 

Cosmetic 
damage 

Human 
response 

06 50 No No 0 5 

07 50 Yes  Yes 0 36 

08 270 No No 0 0 

09 60 Yes Yes 0 6 

10 4 50 No No 0 1 

11 n/a 5 No No 0 Unknown6 

12 270 No No 0 0 

13 540 No No 0 0 

14 460 No No 0 0 

15 30 Yes Yes 0 2 

16 70 No Yes 0 2 

17 280 No No 0 0 

18 750 No No 0 0 

19 1,300 No No 0 0 

Note 1:  For work scenarios not listed, significant vibration intensive equipment is not proposed. 

Note 2:  Estimated capacity 

Note 3: Contains Frenchs Forest Public School 

Note 4: Contains The Forest High School 

Note 5: Northern Beaches Hospital site. Building locations are typically at least 25 metres away from surrounding project roads and 
therefore at safe working distances. 

Note 6: It is likely that NBH buildings will be located within safe working distances for human comfort; however the number of affected 
receivers is indeterminable at this stage without information regarding the site layout. 

 Cosmetic damage assessment 8.4.12
The separation distance(s) between the proposed work and the nearest receivers would generally 
be sufficient such that nearby buildings are unlikely to experience damage for most of the proposed 
construction equipment. However, based on the general work zones, some items of construction 
equipment have potential to be operated within the recommended safe working distances. 

Receivers in NCAs 03 (contains Frenchs Forest Public School), 04, 05, 06, 10 (contains The 
Forest High School), 12, 16, 17, 18, and 19 may be affected during construction of pavements, 
retaining walls, excavation work, footpaths, and kerb and gutter work. Equipment considered 
likely to cause vibration impacts within the safe work distances include vibratory rollers, vibratory 
pile drivers, large hydraulic hammers and jackhammers. The required locations for vibration-
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intensive equipment would be reviewed during detailed design when more specific information is 
available. 

Attended vibration monitoring or vibration trials would be carried out when proposed work is within 
the safe working distances to ensure that levels remain below the applicable criterion. Building 
condition surveys would also be completed both before and after the work at any potentially 
affected properties to identify existing damage and any damage that may have resulted from the 
Stage 2 Project. 

 Human comfort vibration assessment 8.4.13
As shown in Table 8.19, based on the general work zones, some items of proposed construction 
equipment have the potential to be operated within the recommended safe working distances for 
human comfort. There is potential for ground vibration levels to exceed the human comfort criteria 
at all NCAs, including potential for impact at the Frenchs Forest Public School and The Forest 
High School. The potential to exceed human comfort criteria would depend on the duration and 
nature of the construction activity. The required locations for vibration intensive equipment would 
be reviewed during detailed design when more specific information is available. Any exceedances 
would be expected to be of short duration.  

 Cumulative construction vibration impacts 8.4.14
Cumulative vibration impacts during concurrent work across the Stage 1 Project, Stage 2 Project 
and hospital construction are not predicted since vibration levels at each receiver are governed by 
the dominant (that is, closest or greatest) source respectively. The nearest vibratory equipment at 
a receiver location will be the dominant source and governing the vibration levels at that receiver. 
An adverse impact due to cumulative effects is therefore not predicted.  

 Assessment of potential operation impacts 8.5
Operational road traffic noise levels as a result of the Stage 2 Project have been predicted for 
all sensitive receivers within the study area which includes both the Stage 1 and Stage 2 Project 
areas. An operational traffic noise assessment was carried out for the Northern Beaches Hospital 
Road Connectivity and Network Enhancement Project which predicted traffic noise levels for the 
Stage 1 Project. This assessment now updates the assessment carried out for the Stage 1 
Project, which considers predicted traffic noise levels for both the Stage 1 and Stage 2 Project. 
Assessment has been made against the NSW NCG criteria. 

It is noted that the assessment counts single floors of properties as individual ‘receivers’. This 
means that properties with multiple floors could have multiple ‘receivers’ included in the summary 
counts shown below if multiple floors of the same property are predicted to be above the criteria. 
Where multi-level residential buildings are apparent next to road infrastructure projects, the NCG 
requires that the two most affected floors of each building be considered for reference. 

The predicted number of ‘acute’ receivers are provided in Table 8.18 and Table 8.19 for 
residential and other sensitive receivers respectively. A detailed summary of operational noise 
levels at individual receivers, RNP criteria, changes in noise level, acute receivers, and properties 
considered for mitigation is provided in the appendices to the Noise and Vibration working paper 
(Appendix D).  
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Table 8.20 Summary of residential ‘acute’ receivers – RNP base criteria 

Receiver1 NCA Stage 1 and Stage 2 2018 Stage 1 and Stage 2 2028 

No Build Build No Build Build 

Day Night Day Night Day Night Day Night 

RES 01 43 39 37 37 45 39 37 37 

RES 02 39 35 32 31 39 35 33 30 

RES 03 0 0 0 0 0 0 0 0 

RES 04 37 34 35 34 37 34 36 34 

RES 05 43 35 35 30 43 36 36 30 

RES 06 28 22 24 19 28 22 24 20 

RES 07 14 29 29 28 17 30 29 28 

RES 08 0 0 0 0 0 0 0 0 

RES 09 0 0 3 2 0 0 2 2 

RES 10 0 0 0 0 0 0 0 0 

RES 12 18 11 11 8 20 11 12 9 

RES 13 0 0 0 0 0 0 0 0 

RES 14 0 0 0 0 0 0 0 0 

RES 15 0 0 0 0 0 0 0 0 

RES 16 0 0 0 0 0 0 0 0 

RES 17 29 24 26 24 29 24 26 24 

RES 18 40 34 38 35 41 36 39 38 

RES 19 22 22 22 22 23 22 23 22 

RES All 313 285 292 270 322 289 297 274 

Note 1: RES = Residential 
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Table 8.21 Summary of other ‘acute’ receivers – RNP base criteria 

Receiver1 NCA Stage 1 and Stage 2 2018 Stage 1 and Stage 2 2028 

No Build Build No Build Build 

Day Night Day Night Day Night Day Night 

Others 01 5 2 5 2 5 2 5 2 

Others 02 5 5 5 5 5 5 5 5 

Others 03 19 0 19 0 19 0 19 0 

Others 04 0 0 0 0 0 0 0 0 

Others 05 0 0 0 0 0 0 0 0 

Others 06 3 3 3 3 3 3 3 3 

Others 07 0 0 0 0 0 0 0 0 

Others 08 0 0 0 0 0 0 0 0 

Others 09 2 2 2 2 2 2 2 2 

Others 10 16 0 16 0 16 0 16 0 

Others 12 0 0 0 0 0 0 0 0 

Others 13 0 0 0 0 0 0 0 0 

Others 14 0 0 0 0 0 0 0 0 

Others 15 14 0 14 0 14 0 14 0 

Others 16 0 0 0 0 0 0 0 0 

Others 17 0 0 0 0 0 0 0 0 

Others 18 2 2 2 2 2 2 2 2 

Others 19 0 0 0 0 0 0 0 0 

Others All 66 14 66 14 66 14 66 14 

Note 1: Others = Aged Care Centres, Child Care Centres, Educational, Hotels, Places of Worship, Outdoor Areas (Active and Passive), 
Medical Facilities 
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Figure 8.2 shows the change in noise levels (Build minus No Build). 

 

Figure 8.2 Changes in operational noise levels between Build and No Build scenarios 

The information presented in Table 8.18, Table 8.19 and Figure 8.2 indicates the following: 

· 363 sensitive receivers are predicted to have noise levels over the NMG cumulative limit in the 
controlling 2028 daytime Build scenario. This is a decrease from 388 sensitive receivers in the 
No Build case 

· 474 sensitive receivers are predicted to have noise levels above NCG goals in the controlling 
2028 daytime Build scenario. This is a decrease from 517 receivers in the No Build case 

· At the majority of receivers within the study area, the Stage 1 and Stage 2 Projects are 
predicted to result in a minor decrease in noise levels during the daytime and a less than 
1.0 dB increase in noise levels during the night-time.  

In both 2018 and 2028, the Build scenario has fewer receivers with predicted noise levels that are 
above the RNP criteria compared to existing levels. This is the result of reduced traffic volume on 
Frenchs Forest Road as drivers utilise Warringah Road following upgrades. Additionally, the sub-
surface underpass would partly mitigate its own noise emissions where line-of-sight to vehicles at 
receiver locations is blocked by the reduced depth of the road way and retaining walls. 

 Receivers eligible for consideration of mitigation – base case 8.5.2
In summary, a total of 366 sensitive receivers are predicted to be eligible for consideration of 
noise mitigation across the Stage 1 and Stage 2 study area in the base case. This number 
consists of: 

· 306 residential receivers  

· 60 other non-residential receivers. 

Of the 60 non-residential receivers: 

· Nine receiver locations are childcare centre buildings 

· 37 receiver locations are school buildings 

· 14 receiver locations are places of worship buildings. 

A summary of the sensitive receivers eligible for consideration of mitigation, separated into NCAs, 
is shown in Table 8.21.  
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Table 8.22 Summary of sensitive receivers eligible for consideration of mitigation 

NCA Does project increase 
noise levels by more 
than 2 dB? 

Are the noise levels at 
sensitive receivers 
acute? 

Number of properties 
eligible for consideration 
of noise mitigation 

1 No Yes 42 

2 Yes Yes 40 

3 No Yes 19 

4 No Yes 36 

5 No Yes 36 

6 No Yes 27 

7 Yes Yes 31 

8 No No 0 

9 Yes Yes 9  

10 Yes Yes 16 

12 No Yes 12 

13 No No 0 

14 No No 0 

15 Yes Yes 8 

16 No No 0 

17 No Yes 26 

18 No Yes 41 

19 No Yes 23 

  Total 366 

Noise levels which are above the NCG criteria do not necessarily result in exceedances of the 
adopted project criteria which trigger the need for additional noise mitigation measures to be 
considered (as per the NMG).  

Where the noise goals in the Build Scenarios are exceeded as a result of a project, the project is 
required to adopt all feasible and reasonable mitigation measures to meet the targets. Feasible and 
reasonable mitigation measures are considered generally across the following: 

· Road design and traffic management – the proposed design incorporates a slot along the 
centre of Warringah Road with underpasses at the intersections with Forest Way, Hilmer 
Street and Wakehurst Parkway. The design is acoustically advantageous in providing noise 
attenuation by reduced line-of-sight to vehicles travelling in the slot 

· Pavement surface – according to the ENMM, quieter pavements are not considered to be a 
cost-effective noise treatment option where posted speeds are 70 km/h or less, as is the case 
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for the study area. This is because engine noise tends to dominate road side noise levels at 
lower vehicles speeds, as opposed to tyre noise (which quiet pavements aim at reducing) at 
higher speeds 

· Noise barriers – where additional mitigation measures are identified as being required, 
preference is to be given to the use of ‘built’ wayside noise barriers, as all dwellings (and 
associated external/outdoor areas) behind the barriers benefit from the resulting reduction in 
noise (see further discussion below) 

· Residual architectural property treatments – at some locations where the noise criteria are 
exceeded as a result of the project, it has been determined that the construction of noise 
barriers are not feasible, reasonable or cost-effective (e.g. along Forest Way and Frenchs 
Forest Road). At such locations, where residual impacts remain after all feasible and 
reasonable approaches have been exhausted, noise mitigation in the form of acoustic 
treatment of existing individual dwellings is to be considered. 

Noise barriers 
In sensitive receiver locations where exceedances of the operational noise criteria are predicted, 
new or increased height noise barriers have been considered where more than three exceeding 
receivers are found to be closely spaced. Where the number of exceeding receivers is found to 
be three or less, the specification of noise barriers is not considered to be a reasonable or cost-
effective approach and architectural treatment of these receivers should be considered. This 
approach is consistent with the NMG.  

Noise barriers are typically most efficient when the receivers that it is protecting are located at 
ground floor level. As the height above ground of a receiver increases, the noise reduction due to 
the barrier is usually seen to reduce due to the increased line-of-sight over the top of the barrier to 
the road corridor (i.e. reduced path length difference).  

It is not uncommon for upper floors of multi-storey buildings to see little to no reduction in noise 
levels from nearby barriers because of their elevation. Noise barriers are therefore less likely to 
be considered a reasonable option where the most affected receiver is located on the higher 
floors. With consideration of this, the assessment and optimisation of noise barriers for the study 
area makes use of noise predictions at ground and first floor only.  

For the receivers where the noise criteria are exceeded along Forest Way and Frenchs Forest 
Road, the use of noise barriers is not considered to be a feasible noise mitigation measure. This 
is mainly due to sensitive receivers in these densely populated areas being accessed mostly via 
driveways off of the project roads. 

Three noise barriers have been proposed, generally located along the southern side of Warringah 
Road between the Sydney Water overland supply line and Bantry Bay Road, as shown in 
Figure 8.3 and described in Table 8.21.  
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Table 8.23 Assessed noise barriers 

Reference Length (m) Height (m) 

Initial Maximum Final 

NW.01.W 94 3.5 8.0 4.0 

NW.02.C 646 3.0 5.5 3.5 

NW.03.E 97 3.0 8.0 3.0 

 

Figure 8.3 Proposed noise barriers in Stage 2 Project 

The final design of the noise barriers shown in Table 8.21 has been included in the modelling of 
the final 2028 Build scenario. The results show a reduction in the number of receivers considered 
eligible for consideration of noise mitigation between the 2028 Build scenario and the 2028 Final 
Design Build scenario. This is due to the final design scenario including all recommended new 
noise barriers. No change between the 2028 Build predictions and the final build predictions are 
apparent for receivers away from the designed noise barriers. 

Architectural property treatments 
The location of all exceeding properties which have been identified for consideration for 
architectural treatment and the location of individual receivers are identified in appendices to the 
Noise and vibration technical working paper in Appendix D.  

It should be noted that all sensitive receivers in the vicinity of the Stage 1 and Stage 2 Project 
roads are controlled by the daytime noise levels.  

In summary, after the implementation of noise barriers, a total of 333 sensitive ‘receivers’ are 
predicted to be eligible for consideration of property treatment as part of the Stage 1 and Stage 2 
Projects. This number consists of:  

· 273 residential receivers  

· 60 other non-residential receivers. 
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Of the 60 non-residential receivers: 

· Nine receiver locations are childcare centre buildings 

· 37 receiver locations are school buildings 

· 14 receiver locations are places of worship buildings. 

A summary of the sensitive receivers eligible for consideration of mitigation, separated into NCAs, 
is shown in Table 8.22. 

Table 8.24 Summary of residual architectural property treatments by NCA – final build 

NCA Does project increase 
noise levels by more than 
2 dB? 

Are the noise levels at 
sensitive receivers 
acute? 

Number of properties 
eligible for consideration 
of noise mitigation 

1 No Yes 42 

2 Yes Yes 37 

3 No Yes 19 

4 No Yes 36 

5 No Yes 36 

6 No Yes 27 

7 Yes Yes 4 

8 No No 0 

9 Yes Yes 6 

10 Yes Yes 16 

12 No Yes 12 

13 No No 0 

14 No No 0 

15 Yes Yes 8 

16 No No 0 

17 No Yes 26 

18 No Yes 41 

19 No Yes 23 

  Total 333 
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 Operational noise impacts on The Forest High School 8.5.3
The highest predicted LAeq(1hour) noise levels at The Forest High School show exceedances of the 
NCG criteria and NMG cumulative limit.  

A change in noise level of greater than 2.0 dB is evident at the ground floors of D Block, A Block, 
B Block and C Block.  

All buildings and their identified floors are eligible for consideration of mitigation due to 
exceedances of the NMG cumulative limit. 

Note that the RNP recommends a 10 dB factor to convert internal to external noise levels on the 
basis that facades with windows open typically provide approximately 10 dB attenuation from 
inside to outside. For non-residential receivers this assumption may be overly conservative as the 
facade area to window ratios are often larger when compared to residential receivers. During the 
detailed design stage the cumulative limit with respect to internal noise levels should be 
investigated considering less conservative internal to external conversion factors. This 
investigation may show a change in the number of non-residential receivers that have been 
identified as eligible for consideration of treatment in this document. 

 Operational noise impacts on Frenchs Forest Public School 8.5.4
The highest predicted LAeq(1hour) noise levels at Frenchs Forest Public School show exceedances 
the NCG criteria and NMG cumulative limit.  

All buildings and their identified floors are eligible for consideration of mitigation due to 
exceedances of the NMG cumulative limit. 

Note that the RNP recommends a 10 dB factor to convert internal to external noise levels on the 
basis that facades with windows open typically provide approximately 10 dB attenuation from 
inside to outside. For non-residential receivers this assumption may be overly conservative as the 
facade area to window ratios are often larger when compared to residential receivers. During 
detailed design stage the cumulative limit with respect to internal noise levels should be 
investigated considering less conservative internal to external conversion factors. This 
investigation may show a change in the number of non-residential receivers that have been 
identified as eligible for consideration of treatment in this document.  

 Maximum Noise Level Predictions. 8.5.5
A maximum noise level assessment has been conducted in accordance with the procedure 
Preparing an Operational Noise and Vibration Assessment (Roads and Maritime, 2011).  

It is noted that the RNP and ENMM both state that whilst a maximum noise level assessment is 
required to be carried out for new and upgraded road infrastructure projects, it should only be 
used as a tool to help prioritise and rank mitigation strategies, and should not be applied as a 
decisive criterion in itself. 

The objective of the maximum noise level assessment is to determine whether maximum noise 
levels are likely to increase or decrease as a result of the project. 

Maximum noise level events were measured as part of the ambient noise study carried out at 
noise monitoring locations NM1 to NM12 during December 2013 (6 December to 20 December 
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2013). Noise monitoring locations and measurement methodologies are described in detail in 
Section 4. 

The maximum noise level assessment includes an evaluation of the number and distribution of 
night-time passby events in accordance with the ENMM. A maximum noise level event is defined 
within the ENMM as being any pass by where: 

· The maximum noise level of the event is greater than 65 dBA, and 

· The LAFmax – LAeq(1hour) is greater than or equal to 15 dB. 

The results of the maximum noise level assessments are provided in Appendix D and include the 
maximum noise level range for the passby events. A summary of the maximum noise level 
assessments is presented in Table 8.23. 

Table 8.25 Maximum Noise Level Events 

Monitoring location Total night time 
events within the 
monitoring period 

Measured maximum noise level LAmax fast 
(dBA) 

Range Average 

NM1 361 69-93 74 

NM2 57 69-91 76 

NM3 201 65-88 68 

NM4 561 67-89 74 

NM5 234 65-78 69 

NM6 37 65-73 67 

NM7 247 65-84 68 

NM8 59 65-78 68 

NM9 209 65-83 71 

NM10 207 65-79 68 

NM11 713 65-84 69 

NM12 505 65-86 71 

Note 1: A maximum noise level assessment has not been conducted for monitoring location NM13 as this location was not at a residential 
receiver and therefore the sleep disturbance criteria do not apply. 

From the results presented within it can be seen that average maximum noise level events 
typically range from 67 dBA to 76 dBA at monitoring locations NM1 to NM12. 

A worst-case increase in the magnitude of maximum noise events of up to approximately 6 dBA is 
predicted at receivers along Frenchs Forest Road. This is due to proposed widening of the 
existing roadway which will reduce the distance between dwellings and vehicles by up to about 
50 per cent. An increase in the number of events would also be expected in accordance with the 
increase in traffic volumes. 
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The new Warringah Road westbound surface lanes would also bring the road alignment closer to 
residents in NCA07. However such increases would be offset by the noise barriers discussed in 
Section 8.5. Furthermore, a decrease in the number of events would be expected in accordance 
with the decrease in traffic volumes on surface roads. 

Notwithstanding, it should be noted that strategies are currently being implemented to reduce 
road traffic noise across the state’s road network which may reduce the number of maximum 
noise levels events within the project area over the longer term. These strategies include local 
council requirements to include noise mitigation in new dwellings, metropolitan plans to increase 
the use of public transport, state wide plans for upgrades of major transport routes, and national 
initiatives to reduce heavy vehicle engine brake noise and road freight haulage.  

In addition, state wide strategies for sharing freight with rail modes are expected to result in 
reduced noise from heavy vehicle freight on roads in many areas and a corresponding reduction 
in high noise level events from road traffic.  

 Environmental management measures 8.6
Mitigation and management measures have been developed to avoid, minimise or manage 
impacts and potential risks identified in Section 8.4 and Section 8.5. Management and mitigation 
measures have been identified below in Table 8.24. These mitigation and management measures 
have been incorporated in the Environmental Management measures in Section 21.  

Table 8.26 Stage 2 Project safeguards and mitigation measures 

Impact Environmental management measures Responsibility Timing 

General noise 
and vibration 
impacts 

· A Construction Noise and Vibration Management 
Plan would be prepared for the Stage 2 Project. 
The plan would provide details of noise and 
vibration management measures and procedures 
to be carried out during construction to minimise 
and manage noise impacts on sensitive receivers, 
including: 
- Noise and vibration monitoring and reporting 

requirements 
- A map showing the locations of all sensitive 

receivers 
- Specific mitigation treatments, management 

methods and procedures to be implemented to 
control noise and vibration during construction 

- Construction timetabling to minimise noise 
impacts including time and duration restrictions, 
respite periods and frequency 

- Procedures for notifying residents, business 
owners, schools and other sensitive receivers of 
construction activities likely to affect their 
amenity through noise and vibration 

- Contingency procedures to be implemented in 
the event of non-compliances and/or noise 
complaints. 

Contractor Construction 
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Impact Environmental management measures Responsibility Timing 

Construction 
hours 

· Where reasonable and feasible, work would be 
carried out within ICNG recommended working 
hours 

· Where work is required to be carried out outside of 
recommended working hours, all appropriate 
approvals would be obtained prior to work 
commencing, and all affected receivers would be 
notified of all relevant details relating to the work 

· Noisy activities that cannot be scheduled during 
standard construction hours would be scheduled as 
early as possible during the evening and/or night-
time periods 

Contractor Construction 

Construction 
vibration 

· Where reasonable and feasible, use lower vibration 
generating items of excavation plant and 
equipment e.g. smaller capacity rockbreaker 
hammers 

Contractor Construction 

· Use dampened rockbreakers and/or ‘city’ 
rockbreakers to minimise the impacts associated 
with rockbreaking work 

Contractor Construction 

· If vibration-intensive work is required within the 
safe working distances, vibration monitoring or 
attended vibration trials would be carried out to 
ensure that levels remain below the cosmetic 
damage criterion 

Contractor Construction 

· Building condition surveys would be completed 
both before and after the work to identify the 
existing condition and any damage due to the 
Stage 2 Project work 

Contractor Construction 

Impacts on 
sensitive 
receivers 

· Local residents would be advised of hours of 
operation (including out of hours work) and 
duration of work, and supplied with a contact name 
and number for queries and complaints regarding 
noise and vibration matters 

Contractor Construction 

· Operational noise mitigation measures, such as 
architectural treatment or noise walls will be 
provided as early as practicable in the construction 
program to reduce potential noise impacts 
associated with construction activities.  

Contractor Construction 

· Complaints received are to be recorded and 
attended to promptly in accordance with the Roads 
and Maritime Draft Community Consultation 
Framework 

Contractor Construction 



 

Northern Beaches Hospital Road Connectivity and Network Enhancements – Environmental Impact Statement 
Roads and Maritime Services 

203 

 

Impact Environmental management measures Responsibility Timing 

 · A protocol would be developed to identify the need 
for and provision of respite measures for residential 
receivers in accordance with ICNG. Respite 
measures may include the restriction to the hours 
of construction activities resulting in impulsive or 
tonal noise (such as rock breaking, rock 
hammering, pile driving), or other appropriate 
measures agreed between the contractor and 
residential receiver such as alternative 
accommodation. 

Contractor Construction 

 · Heavy vehicle drivers would be advised of 
designated vehicle routes, parking locations, 
acceptable delivery hours and other relevant 
practices (i.e., minimising the use of engine brakes, 
and no extended periods of engine idling). 

Contractor Construction 

Operational 
road traffic 
noise 

· Noise mitigation in the form of noise barriers, low 
noise road surfaces and/or acoustic treatment of 
existing individual dwellings will be considered, 
where feasible and reasonable at receivers 
identified for noise mitigation. 

Roads and 
Maritime 

Construction 

· Consideration of the feasible and reasonable noise 
management strategies presented in Section 8.5 
would be carried out during detailed design, and 
appropriate noise management measures 
implemented for the operation phase. 

Roads and 
Maritime 

Detailed 
design 

Operation 

· Within 12 months of the commencement of 
operation of the project an operational noise review 
will be carried out. This will include: 
- Monitoring to compare actual noise 

performance of the project against predicted 
noise performance 

- An assessment of the performance and 
effectiveness of applied noise mitigation 
measures together with a review and if 
necessary, reassessment of all feasible and 
reasonable mitigation measures 

- Identification of any additional feasible and 
reasonable measures that will be implemented 
with the objective of meeting the criteria in the 
NSW Road Noise Policy (EPA 2011), when 
these measures will be implemented and how 
their effectiveness will be measured and 
reported. 

Roads and 
Maritime 

Operation 
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 Biodiversity 9
This section provides an assessment of biodiversity impacts for the Stage 2 Project as identified 
in the SEARs. 

The EIS is supported by detailed investigations, which have been documented in the Biodiversity 
working paper (SMEC 2015) in Appendix E. The proposed management and mitigation measures 
in this section are collated in Section 21. 

Secretary’s Environmental Assessment Requirements Where addressed 

Biodiversity  

An assessment of the potential ecological impacts of the proposal, with specific 
reference to vegetation and habitat clearing, connectivity, edge effects, riparian 
and aquatic habitat impacts (including groundwater dependent ecosystems) and 
soil and water quality impacts. The assessment of these impacts must: 
· Make specific reference to impacts on threatened species, wildlife corridors 

and ecological communities including the Duffys Forest Endangered Ecological 
Community (EEC) 

Section 9.4.3 
 
Section 9.3 and 
Section 9.4 

· Assess the likely significance of these impacts to threatened species, wildlife 
corridors and ecological communities 

Section 9.3, Section 
9.4 and Section 9.5 

· Consider the cumulative impacts of the proposal and the adjacent Northern 
Beaches Hospital proposal, particularly with regard to the Duffys Forest 
Endangered Ecological Community, threatened species habitat and wildlife 
corridors 

Section 9.3.11 

· Identify appropriate avoidance, mitigation and management measures, 
including details of alternative options considered, and proposed arrangements 
for long term management (including but not limited to opportunities for 
connectivity across the project), and 

Section 9.7 
 

· Taking into account the Draft Guidelines for Threatened Species Assessment 
(Department of Environment and Conservation/Department of Primary 
Industries 2005). Threatened Biodiversity Survey and Assessment: Guidelines 
for Developments and Activities (Department of Environment and Conservation 
2004), draft Policy and Guidelines for Fish Habitat Conservation and 
Management – Update 2013 (Department of Primary Industries 2013), and 

Section 9.1.2 

Details of any offset of ecological impacts and native vegetation clearing, taking 
into account the NSW Offset Principles for Major Projects (State Significant 
Development and State Significant Infrastructure) (Office of Environment and 
Heritage, 2013). Offset sites with Duffys Forest EEC should be used, where 
possible to, to offset impacts on the Duffys Forest EEC. 

Section 9.6.1 and 
Appendix E 

The presentation of a Wildlife Connectivity Strategy, with the aim of improving 
fauna connectivity, and minimising risks to fauna as a result of the SSI. The 
strategy shall describe the process and rationale for the design and location of 
fauna connectivity and/or movement barriers for the SSI. 

Section 9.3 and 
Section 9.4 
Appendix E 
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 Assessment methodology 9.1
The biodiversity assessment was carried out to determine the potential impacts on threatened 
flora, fauna and ecological communities within the construction impact area of the Stage 2 
Project. The assessment methodology includes: 

· Database searches and literature reviews 

· Field surveys to determine the presence or likelihood of threatened species, populations 
and EECs 

· Significance assessments to evaluate the potential impacts on threatened species, 
populations, habitats and EECs likely to be affected 

· Identification of measures to avoid, minimise and mitigate potential impacts, or the provision of 
an offset strategy where impacts cannot be avoided. 

The biodiversity assessment has been carried out in accordance with the SEARs, OEH guidelines 
Threatened Species Survey and Assessment: Guidelines for developments and activities (DEC, 
2004), the BioBanking Assessment Methodology (OEH 2012), and draft Policy and Guidelines for 
Fish Habitat Conservation and Management – Update 2013 (Department of Primary Industries, 
2013). 

 Literature review and database searches 9.1.1
Desktop research was carried out at the commencement of the assessment and included 
database searches and a review of relevant literature. The desktop research was used to 
determine if and where targeted surveys for specific species were required. Additionally, these 
searches helped to identify the likelihood of occurrence for threatened biota in the study area. The 
likelihood of occurrence was used to inform field surveys.  

The following databases and resources were investigated: 

· NSW Office of Environment and Heritage (OEH) Atlas of NSW Wildlife Database within a 
10 kilometre buffer of the Stage 2 Project (OEH, 2014) 

· Commonwealth Protected Matters Search to identify all Matters of National Environmental 
Significance (MNES) within 10 kilometres of the Stage 2 Project. MNES include threatened 
species, communities and migratory species which are listed under the EPBC Act (Department 
of Environment, 2014) 

· NSW Flora Online Search – Rare or Threatened Australian Plants (ROTAP) species (The 
Royal Botanic Gardens and Domain Trust, 2014) 

· NSW OEH (2012) NSW Native Vegetation Types Database, Vegetation Benchmarks 
Database, Threatened Species Profile Database 

· NSW Department of Primary Industries (DPI) records viewer, 
http://www.dpi.nsw.gov.au/fisheries/species-protection/records/viewer 

· OEH (2013a) The Native Vegetation of the Sydney Metropolitan Area. Volume 1. Technical 
Report. Version 2.0. NSW Office of Environment and Heritage, Sydney 

· OEH (2013b) The Native Vegetation of the Sydney Metropolitan Area. Volume 2. Vegetation 
Community Profiles. Version 2.0. NSW Office of Environment and Heritage, Sydney 

· Endangered Ecological Communities vegetation mapping supplied by Warringah Council 
(2010) 
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· Smith, P. and Smith, J. (2000). Survey of the Duffys Forest Vegetation Community. Report to 
NSW National Parks and Wildlife Service and Warringah Council. P. and J. Smith Ecological 
Consultants, Blaxland 

· Smith, P., and Smith J. (2005) Warringah Natural History Area Survey. Vegetation History and 
Wildlife Corridors, unpublished report prepared for Warringah Council.  

 Field surveys 9.1.2
Systematic site based survey methodologies were developed following a review of the OEH 
guidelines Threatened Biodiversity Survey and Assessment: Guidelines for developments and 
activities (DEC, 2004), BioBanking Assessment Methodology (OEH, 2012), the Draft Guidelines 
for Threatened Species Assessment (DEC and Department of Primary Industries, 2005), and a 
preliminary site inspection in February 2013. Systematic flora and fauna surveys and habitat 
assessments were carried out in accordance with and, in many cases, exceeded the OEH 
guidelines (DEC 2004).  

The biodiversity study area is defined by a 50 metre buffer extending from the kerb of existing 
roads within the Stage 1 and Stage 2 Project construction impact areas. The study area was 
extended beyond this buffer to the OEH mapped extent of EEC vegetation where the mapping 
intersected the 50 metre buffer. Sixteen discrete Ecological Sampling Units (ESUs) were 
delineated within the study area (refer to Figure 9.1). Each ESU represents a patch of vegetation 
in the study area with similar vegetation type and condition, and similar habitat features. ESUs 
were delineated based on results of the desktop research and discussions with Roads and 
Maritime Environment Branch representatives. The biodiversity surveys were conducted over an 
area that included both Stage 1 and Stage 2 Project areas and adjoining lands in order to provide 
an adequate description of the study area. Only ESUs relating to the Stage 2 Project will be 
discussed below, however the numbering from the overall survey will be retained for consistency 
across Stage 1 and Concept Proposal Project and Stage 2 Project reports. 

A detailed description of the survey methodology is provided in Section 2 of Appendix E.  

Flora surveys 
Flora surveys commenced in March 2013, where sixteen plots and transects were sampled over 
four days. In addition random meander surveys targeting threatened flora species were carried 
out in both March and November 2013. Flora surveys between Warringah Road and Aquatic 
Drive (added to the study area in 2014) were completed in April 2014 and October 2014. 

Flora surveys were carried out in ESUs 1 to 12 where there was native vegetation present, 
according to a combination of BioBanking Assessment Methodology (BBAM) (OEH, 2008) for 
Site Value data collected using 50 metre transects and 50 metre x 20 metre plots and Interim 
Native Vegetation Type Standard methodology for systematic floristic survey using 20 metre × 
20 metre plots. 

For flora surveys, methods included habitat assessments and vegetation plots where the name of 
each species was recorded, as well as a measure of cover and abundance. These surveys 
targeted threatened species that occurred, or were likely to occur, within the study area.  

Fauna surveys 
Three discrete fauna site surveys were conducted for the majority of the study area (ESUs 4, 5, 6, 
7, and 8) during: 

· March 2013 (early autumn) 
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· July 2013 (winter) 

· November 2013 (spring). 

Fauna sampling was carried out in the five ESUs as these ESUs were deemed of suitable size 
and to contain suitable understorey and canopy habitat characteristics. 

The March 2013 faunal surveys consisted of sampling over four nights. The July and November 
surveys were conducted over a four night period for all fauna, with the exception of targeted 
bandicoot trapping using ground traps. Bandicoot trapping was conducted over an eight night 
period in accordance with OEH recommendations for the detection of Southern Brown Bandicoots 
(Isoodon obesulus). 

Additional fauna surveys of the site added to the study area in 2014 (between Warringah Road and 
Aquatic Drive) (ESU 12) were carried out over four days and nights in April 2014. The April 2014 
fauna sampling targeted birds, ground dwelling and arboreal mammals, bats, reptiles and frogs.  

Fauna survey methods included trapping and release of the target species and survey counts of 
birds. Spotlighting and broadcasting of owl and frog calls, and deployment of an Anabat device for 
call detection of microbats, also took place at night time to target nocturnal species. 

More detailed information on the fauna survey sampling effort and limitation is provided in 
Figure 9.1 and Section 2.4 of Appendix E. 
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 Existing environment 9.2

 Vegetation communities 9.2.1
The Stage 2 Project is within a heavily urbanised area interspersed with remnant vegetation. 
Native vegetation in the study area comprises a mosaic of remnant open-woodland to open-forest 
with varying degrees of condition and disturbance history (refer to Figure 9.2). There are also 
roadside plantings and landscaped road verges.  

Canopy species are variable with Smooth-barked Apple (Angophora costata) the most common 
and widespread species. Silver-top Ash (Eucalyptus sieberi) and Red Bloodwood (Corymbia 
gummifera) occur in most areas with Broad-leaved White Mahogany (Eucalyptus umbra), Red 
Mahogany (E. resinifera), Brown Stringybark (E. capitellata), Sydney Blue Gum (E.saligna) and 
Spotted Gum (Corymbia maculata) more localised. 

The Sydney Metropolitan Area vegetation mapping carried out by OEH (2013) identifies two 
native plant communities within the study area: 

· Sydney Ironstone Bloodwood – Silvertop Ash Forest 

· Coastal Shale-Sandstone Forest. 

The Sydney Ironstone Bloodwood – Silvertop Ash Forest vegetation community mapped in the 
study area meets the definition of Duffys Forest Ecological Community (DFEC) in the Sydney 
Basin Bioregion, an EEC under the NSW Threatened Species Conservation Act 1995 (TSC Act). 
This vegetation community is also equivalent to the NSW Plant Community Type 1085: Red 
Bloodwood – Smooth-barked Apple shrubby forest on shale or ironstone of coastal plateaux, 
Sydney Basin in the NSW Vegetation Types Database (OEH, 2012). It is not listed under the 
Commonwealth EPBC Act. This vegetation type occurs across most of the study area along 
higher elevation shale-cap ridge with ironstone gravel along Warringah Road and the southern 
section of Wakehurst Parkway.  

Although Coastal Shale-Sandstone Forest is mapped within the study area, these areas have 
been ground-truthed during field surveys and due to canopy species, position in the landscape 
and soil type, are considered to meet the definition of DFEC.  

Some vegetation in the study area is so degraded and modified that it would not meet the 
definition of a native plant community. 
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 Terrestrial flora 9.2.2
A total of 162 flora species, including 32 exotic species were identified within the study area 
during field surveys. Of the exotic species, six are listed as noxious weeds in the Warringah LGA 
(refer to Section 9.2.4). Weeds and introduced plant species dominate ground layers and mid-
storey in disturbed sites and mown roadside nature strips.  

A full list of the 162 flora species observed within the study area is provided in Appendix E.  

 Threatened ecological communities and flora species  9.2.3
A search of the Protected Matters databases (DSEWPaC, 2013), NSW Flora online search (RBG 
2013) and Atlas of NSW Wildlife (OEH, 2013) identified seven threatened ecological communities 
and 44 threatened flora species within a 10 kilometre radius of the study area. Threatened flora 
records within 10 kilometres of the study area are shown in Figures 6 and 7 of Appendix E. A full 
list of flora recorded within the study area is provided in Appendix 2 of Appendix E.  

Threatened ecological community 
One ecological community listed under the TSC Act as endangered, the DFEC, was identified 
during field surveys and confirmed to be present within the study area: 

Duffys Forest Ecological Community  

Open-forest or woodland community dominated by Red Bloodwood Corymbia gummifera, Black Ash 
Eucalyptus sieberi, Smooth-barked Apple Angophora costata, and frequently a stringybark Eucalyptus 
capitellata or E. oblonga. Extensively fragmented distribution, occurring primarily within Warringah 
and Ku-ring-gai Local Government Areas (LGA) with minor occurrences in the Pittwater (Ingleside and 
Bilgola Plateau), Manly (Seaforth Oval) and Hornsby (South Turramurra and Epping North) LGAs. 
Estimated original extent was approximately 1450 ha, of which less than 16 per cent, or approximately 
240 ha, remains. Occurs in association with shale lenses and lateritic soils in Hawkesbury Sandstone. 
Situated on ridgetops, plateaus and upper slopes, but may also occur on mid-slopes or benches 
downslope of Sydney Sandstone Ridgetop Woodland (OEH, 2012). 

The condition of the DFEC vegetation is variable, ranging from poor to moderate to good 
condition. Highly modified areas in poor condition are weed-infested and have been subject to 
ongoing disturbance such as mowing and underscrubbing. A summary of its condition as 
determined during field surveys, including the applicable construction impact area the community 
was identified in, is provided in Table 9.1 and Figure 9.3. A detailed description is provided in 
Section 3.3 of Appendix E.  
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Table 9.1 Condition of DFEC including the stage of construction impact under the Stage 2 Project 

ESU Description of DFEC in the ESU 

1 Highly modified remnant patch of DFEC with retained tall mature native canopy at the 
intersection of Forest Way and Warringah Rd. Linear roadside strip subject to pronounced 
edge effects. Resilience low, highly unlikely to have viable DFEC soil seed bank due to 
ongoing disturbance. 
In poor condition. 

2 Highly modified remnant patch of DFEC on the pedestrian path/nature strip south of 
Warringah Road, opposite The Forest High School. Linear strip subject to pronounced edge 
effects. Low resilience, highly unlikely to have viable DFEC soil seed bank due to ongoing 
disturbance. 
In poor condition. 

3 Remnant patch of DFEC on the pedestrian path/nature strip north of Warringah Road, 
adjacent to The Forest High School. Linear roadside strip subject to pronounced edge effects. 
Low resilience, highly unlikely to have viable soil seed bank due to ongoing disturbance. 
In poor condition. 

7a, 7b Remnant DFEC, west of Wakehurst Parkway and south of Warringah Road.  
Patch 7a is infested with weeds. Low to moderate resilience, unlikely to have viable soil seed 
bank due to weediness resulting from disturbance from proximity of nearby residential area. 
Patch 7b has moderate resilience and is likely to have a viable soil seed bank.  
Patch 7a in poor condition. Patch 7b in moderate condition. 

8a, 8b Remnant DFEC, east of Wakehurst Parkway and south of Warringah Road.  
Patch 8a is in moderate condition. Patch 8b is in good condition. 

9 Highly modified remnant patch of DFEC with tall retained mature native canopy. Linear 
roadside strip subject to pronounced edge effects. 
In poor condition. 

10a, 10b Linear roadside strip of remnant DFEC in poor condition. Pronounced edge effects. Patches 
10a and 10b are highly modified. They have low resilience and are highly unlikely to have 
viable soil seed bank due to ongoing disturbance and weed infestation. 
Patches 10a and 10b are in poor condition. 
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Threatened flora species 
Of the 44 threatened flora species identified in the desktop assessment, 17 were considered to 
have a medium to high likelihood of occurrence and were therefore targeted in field surveys. 
Threatened flora species likely to occur within the study area, and the respective listing under the 
EPBC Act and/or TSC Act, are listed in Table 9.2. 

Table 9.2 Threatened flora species and listing, with potential to occur in the study area 

Scientific name (Common Name) TSC Act EPBC Act 

Acacia bynoeana 
(Bynoe’s Wattle) 

E V 

Caladenia tessellate 
(Thick Lip Spider Orchid) 

E V 

Callistemon linearifolius 
(Netted Bottle Brush) 

V  

Cryptostylis hunteriana 
(Leafless Tongue Orchid) 

V V 

Darwinia biflora V V 

Epacris purpurascens var. purpurascens V  

Eucalyptus camfieldii 
(Camfield's Stringybark) 

V V 

Genoplesium bauera 
(Bauer's Midge Orchid) 

V  

Grevillea caleyi 
(Caley's Grevillea) 

E E 

Hibbertia superans E  

Lasiopetalum joyceae V V 

Melaleuca deanei 
(Deane's Paperbark) 

V V 

Microtis angusii 
(Angus's Onion Orchid) 

E E 

Persoonia hirsute 
(Hairy Geebung) 

E E 

Pimelea curviflora var. curviflora V V 

Prostanthera marifolia CE CE 

Tetratheca glandulosa 
(Glandular Pink-bell) 

V  

Note: V = Vulnerable, E = Endangered, CE = Critically Endangered 
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None of the 17 threatened flora species identified as potentially occurring in the study area were 
observed during the March 2013, November 2013, April 2014 or October 2014 surveys. However, 
the following regionally and locally significant species (Smith and Smith 2000) were recorded in 
the study area:  

· Gahnia radula 

· Prostanthera denticulata 

· Pultenaea scabra var. biloba 

· Eucalyptus umbra  

· Gahnia erythrocarpa. 

 Noxious weeds 9.2.4
A total of 32 exotic species were identified within the surveyed plots. A full list of flora species 
observed within the study area is provided in Appendix 2 of Appendix E. Of the exotic species, six 
are listed as noxious weeds in the Warringah LGA:  

• Blackberry (Rubus fruticosus, class 4)  

• Lantana (Lantana camara, class 4)  

• Large-leaved and Small-leaved Privet (Ligustrum lucidum and L. sinense, class 4) 

• Ochna (Ochna serrulata, class 4)  

• Asparagus Fern (Asparagus aethiopicus, class 4). 

 Pests and pathogens 9.2.5
DPI has mapped Warringah Shire as a ‘red’ management zone, where the fungus is considered 
to be widely distributed. Myrtle rusts are serious pathogens which affect plants belonging to the 
family Myrtaceae including Australian natives like bottle brush (Callistemon spp.), tea tree 
(Melaleuca spp.) and eucalypts (Eucalyptus spp.). These species occur in the study area.  

The study area is potentially contaminated with the plant pathogen Phytophthora cinnamomi, 
although there is no evidence of widespread vegetation loss within the study area.  

 Fauna and habitat 9.2.6
Fauna species 
The seasonal surveys throughout 2013 and the additional surveys in April 2014 identified 
77 fauna species (refer to Appendix 1 of Appendix E) including: 

· 53 birds 

· 14 mammals 

· Six reptiles 

· Four amphibians. 

Of these, five threatened or migratory species were identified in the Stage 2 Project area (refer to 
Section 9.2.7). A detailed list of fauna species recorded during the surveys is provided in 
Appendix E. 



 

Northern Beaches Hospital Road Connectivity and Network Enhancements – Environmental Impact Statement 
Roads and Maritime Services 

217 

 

In addition, all ESUs surveyed had discrete breeding populations of Long-nosed Bandicoot 
present. Several invasive species were also identified including common myna, pigeon, mouse, 
black rat and rabbit. 

Fauna habitat 
Native vegetation within the study area occurs in a number of patches within a highly urbanised 
landscape. Better quality fauna habitat is found in the larger patches of native vegetation, with 
lower quality habitat occurring as linear roadside strips of modified vegetation. Three broad 
habitat types are available to fauna occupying the study area.  

Roadside vegetation 

Some of the vegetation within the study area occurs as linear strips of modified vegetation along 
roadsides (ESUs 1, 2, 3, 4, 9, 10 and 11). In these ESUs mature canopy trees occur over exotic 
groundcovers that are often frequently mown. Features of value to fauna in this habitat include 
mature eucalypts for foraging, some of which contain hollows that provide roosting and nesting 
sites for a variety of species. Threatened species such as the Grey-headed Flying-fox and Little 
Lorikeet may utilise this habitat for foraging. In some areas leaf litter and rocks may provide 
sheltering habitat and basking sites for reptiles. Bandicoots are likely to utilise some managed 
grassland areas for foraging.  

Shrubby Open Forest 

Vegetation in parts of the study area is in moderate to good condition and retains many elements 
of value to native fauna. ESUs 5, 6, 7, 8 and 12 are part of larger patches of vegetation. This 
habitat consists of mature canopy trees over a dense mid-story and groundcovers. There is a 
deep layer of leaf litter and numerous fallen logs. ESU 5 contains extensive rock outcrops below 
Wakehurst Parkway. This habitat is suitable for a number of threatened fauna including the 
Powerful Owl, Red-crowned Toadlet, Grey-headed Flying-fox and microchiropteran bats. 

Aquatic habitat 

A drainage line runs through ESU 8 and into 12. Natural drainage patterns have been altered by 
drains and stormwater. Riparian vegetation is mostly exotic species (e.g. privet species) which 
has resulted in erosion as groundcovers are no longer present. There is thick, damp, leaf litter 
and groundcover vegetation consists of dense patches of native ferns including Coral Fern and 
sedges. Despite the degraded nature of this habitat, it provides suitable resources for a number of 
fauna species including the threatened Red-crowned Toadlet. 

 Threatened fauna 9.2.7
Searches of the NSW OEH Atlas of NSW Wildlife database (OEH, 2014) and Protected Matters 
database (Department of Environment, 2014) identified 79 threatened fauna species that occur or 
have potential to occur within a 10 kilometre radius of the Stage 2 Project (refer to Appendix 3 of 
Appendix E).  

Of these, 70 species are listed under the TSC Act and 35 under the EPBC Act and includes; 52 
bird species including several migratory birds, 19 mammal species, two reptiles and six species of 
frogs. The likelihood of each species occurring on site was assessed using a risk matrix (refer to 
Appendix 6 of Appendix E). Of the 79 fauna species, 32 species have a medium or high likelihood 
of occurring on site, including: two reptile species, two amphibian species, 15 mammal species 
and 12 bird species (refer to Appendix 3 of Appendix E).  
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The seasonal surveys throughout 2013 and additional surveys in April 2014, identified 77 fauna 
species (refer to Appendix 1 of Appendix E) and included four amphibian, 53 bird, 14 mammal 
and six reptile species. 

Five threatened fauna species were identified during the Autumn, Winter and Spring fauna 
surveys of 2013 (refer to Table 9.3). 

Table 9.3 Threatened fauna species identified during the fauna surveys 

ESU Scientific name Common name TSC Act1 EPBC Act1 

5 and 8 Pseudophryne australis Red-crowned Toadlet V  

5, 6 and 8 Ninox strenua Powerful Owl V  

12 Lathamus discolor Swift Parrot E E 

7 Haliaeetus leucogaster White-bellied Sea-eagle  M 

5, 6, 7, 8 and 12 Pteropus poliocephalus Grey-headed Flying-fox V V 
1 V – Vulnerable E – Endangered M – Migratory 

Red-crowned Toadlet  
The Red-crowned Toadlet is listed as Vulnerable under the TSC Act and was identified at ESU 5 
and ESU 8.  

An individual was heard calling from a drainage line in ESU 8, located to the southeast of the 
intersection of Warringah Road and Wakehurst Parkway, within the Stage 2 Project area. This 
drainage line forms part of the Curl Curl Creek catchment. Suitable breeding, foraging and 
sheltering habitat occurs at this site. The drainage line has scattered exposed sandstone but is 
more disturbed than the creek line in ESU 5. There is evidence of previous disturbance with a 
moderate level of weed cover and erosion. There is thick, damp, leaf litter and groundcover 
vegetation consists of dense patches of native ferns including Coral Fern and sedges. 

Powerful Owl  
The Powerful Owl is listed as Vulnerable under the TSC Act and was identified at ESU 5, 6 and 8. 
The home range of an individual is between 400 to 1,450 hectares. There is currently existing 
vegetation to support foraging, breeding and shelter, as well as prey species (small-medium 
mammals).  

Swift Parrot  
This species is listed as Endangered under both the TSC Act and EPBC Act and was identified 
flying over ESU 12. The habitat requirements necessary for the majority of these species are not 
abundant within the study area, with limited hollow bearing trees and mature trees. 

White-bellied Sea-eagle 
This species is listed as marine, migratory under the EPBC Act and was identified overhead at 
ESU 7. No suitable hunting or nesting sites for the White-bellied Sea-eagle were identified within 
the study area. 
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Grey-headed Flying-fox  
This species is listed as Vulnerable under both the TSC Act and EPBC Act and was identified at 
ESU 5, 6, 7, 8 and 12. The study area does not support a permanent Grey-headed Flying-fox 
population, with no roosts located during the survey. The Grey-headed Flying-fox would not rely 
on food resources within the study area, but may use the area for foraging. 

In addition, all ESUs surveyed had discrete breeding populations of long-nosed bandicoot 
present, which do not form part of a threatened population.  

There were no records of fish species occurring in the Warringah LGA that are threatened under 
the Fisheries Management Act. 

 Migratory species 9.2.8
The results of the 10 kilometre database searches included numerous migratory species. Many of 
these species have not been considered in this biodiversity assessment due to the unsuitable 
nature of this terrestrial environment to provide any necessary habitat requirements. Species that 
may occasionally visit the study area have been included in this assessment. Species not 
considered in this assessment include pelagic seabirds and marine species. 

The White-bellied Sea-eagle (Haliaeetus leucogaster) listed as a marine migratory species under 
the EPBC Act was identified during field survey over ESU 7. No suitable hunting or nesting 
habitat for the White-bellied Sea-eagle occurs in the study area. 

 Groundwater dependent ecosystems 9.2.9
The presence of potential Groundwater Dependent Ecosystems (GDEs) was considered in 
relation to the NSW State Groundwater Dependent Ecosystems Policy (DLWC, 2002). The GDE 
with the most relevance to the study area is ‘terrestrial vegetation’ where forest or woodland may 
be sustained, either permanently or periodically by shallow groundwater that discharges to local 
creeks or rivers (Office of Water, 2012). Groundwater seepage from clay capping and clay lenses 
in the sandstone up slope is likely to provide wetter soil conditions important for breeding in the 
Red-crowned Toadlet habitat at the headwaters of streams in ESU 5 (remnant vegetation in the 
gully, east of Wakehurst Parkway, north of Frenchs Forest Road) and ESU 8 (remnant 
vegetation, east of Wakehurst Parkway, south of Warringah Road).  

Groundwater modelling (refer to Section 17) suggests that shallow aquifers are likely to be 
present. Therefore, consideration has been given to the potential for vegetation in the study area 
to be partially dependent on groundwater. The Duffys Forest Ecological Community vegetation 
within the study area would potentially only use groundwater opportunistically during low rainfall 
or drought periods when surface water was in limited supply. 

No GDEs) occur within the study area according to the Groundwater Dependent Ecosystems 
Atlas (BOM, 2014). 



 

220 Northern Beaches Hospital Road Connectivity and Network Enhancements – Environmental Impact Statement 
Roads and Maritime Services 

 

 Wildlife connectivity corridors 9.2.10
The study area is located within a Priority 1 Vegetation Corridor (Smith and Smith, 2005), being 
the only area still connecting bushland in Oxford Falls to Manly (refer to Figure 9.4). Priority 
wildlife corridors link two or more of the four largest bushland areas in Warringah LGA.  

Maintaining habitat connectivity is important for the movement and dispersal of native fauna and 
flora. This corridor is already likely to be substantially affected by the existing road network and 
the Northern Beaches Hospital development. Notwithstanding, like all Priority 1 Vegetation 
Corridors within the Warringah LGA the corridor provides important linkages that require 
recognition, protection and enhancement through bushland rehabilitation or revegetation (Smith 
and Smith, 2005).  

Part of the study area is also identified in the Rapid Fauna Habitat Assessment of the Sydney 
Metropolitan Catchment Management Authority Area (DECC, 2008) as habitat of ‘highest’ fauna 
value within the Middle Harbour Valley site. DECC (2008) ranks sites according to features such 
as habitat connectivity, habitat state (or condition), presence of tree hollows and below canopy 
structural attributes. This is a large site including the upper sections of Middle Harbour and 
adjacent bushland areas from Sugarloaf Bay upstream to the headwaters of Middle Harbour 
Creek in Gordon, St Ives, and Belrose including Garigal National Park.  

A diverse array of fauna occurs in the wider area, including part of the North Sydney population of 
the endangered Southern Brown Bandicoot and the only documented locality for the vulnerable 
Sooty Owl in the northern part of the Sydney Metropolitan Catchment Management Authority 
Area; and a range of other threatened and regionally significant fauna. 

A Northern Beaches Roadkill Reduction Options Study prepared for Roads and Maritime provided 
a regional approach to roadkill reduction (SMEC, 2011). A ‘roadkill hotspot’ was identified on 
Wakehurst Parkway about two kilometres north of the Stage 2 Project which is a priority area for 
treatment. Roadkill reduction options recommended in the study included installation of fauna 
fencing at strategic locations and commissioning a population movement and genetic study of the 
Swamp Wallaby.  

In 2012, Roads and Maritime commissioned the University of Technology Sydney to carry out 
further research which recommended:  

· Maintaining connectivity between Ku-ring-gai Chase and Garigal National Parks to ensure the 
persistence of the Swamp Wallaby in these locations 

· Reducing fatalities along arterial roads including the Wakehurst Parkway, McCarrs Creek 
Road and Mona Vale Road, by installing a combination of mitigation measures (fauna fencing 
and safe crossing locations) to allow connectivity and reduce roadkill rates 

· Conducting monitoring of connectivity and monitoring of Swamp Wallaby populations. 

 Koala Habitat 9.2.11
The SEPP 44 Policy concerns the protection of core koala habitat, with evidence of koala usage, 
or areas of native potential habitat. Potential koala habitat within the Warringah LGA is defined as 
any area that has at least 15 per cent of trees in the upper and lower strata comprised of 
Schedule 2 feed tree species; Forest Red Gum (Eucalyptus tereticornis), Tallowwood (Eucalyptus 
microcorys), Grey Gum (Eucalyptus punctata), Manna Gum (Eucalyptus viminalis), River Red 
Gum (Eucalyptus camaldulensis), Broad-leaved Scribbly Gum (Eucalyptus haemastoma), 
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Scribbly Gum (Eucalyptus signata), White Box (Eucalyptus albens), Poplar Box (Eucalyptus 
populnea) and Swamp Mahogany (Eucalyptus robusta).  

Database searches (refer to Section 9.1.1) noted 44 records of Koala sightings within a 
10 kilometre radius of the Stage 2 Project. Core koala habitat is defined by the SEPP as ‘an area 
of land with a resident population of koalas, evidenced by attributes such as breeding females’. 
No individuals, or characteristic scratching or scats, were identified during the initial flora and 
fauna survey, with no evidence to suggest a resident koala population exists within the study 
area. It has therefore been concluded that there is no core koala habitat located within the study 
area and the project is unlikely to have an impact on core koala habitat. 

Two of the feed tree species were found within the study area; Eucalyptus haemastoma and E. 
robusta. Koalas used to be widespread in the Warringah and Pittwater LGAs, but they are now 
only known from a small population on the Barrenjoey peninsula in the Pittwater LGA (DECC, 
2008). It is highly unlikely that koalas utilise the study area as no evidence was found during 
surveys and the eucalypt species present comprise less than 15 per cent of the canopy, the 
minimum requirement for potential koala habitat in SEPP 44. 

In December 2013 the Commonwealth Department of Environment replaced the Interim koala 
referral advice for proponents (DoE, 2012) with the Draft EPBC Act referral guidelines for the 
vulnerable Koala (DoE, 2013). These guidelines provide specific advice to proponents and set out 
a process in which the need for referral of the project to the Commonwealth is specified according 
to the location and habitat attributes of the development site.  

Potential koala habitat is defined by the Policy as ‘areas of native vegetation where the trees of 
the types listed in Schedule 2 constitute at least 15 per cent of the total number of trees in the 
upper and lower strata of the tree component’. In Warringah LGA, the main koala feed trees are 
Eucalyptus tereticornis (Forest Red Gum), E. microcorys (Tallowwood), E. punctata (Grey Gum), 
E. viminalis (Ribbon or Manna Gum), E. camaldulensis (River Red Gum), E. haemastoma (Broad 
leaved Scribbly Gum), E. signata (Scribbly Gum), E. albens (White Box), E populnea (Bimble Box 
or Poplar Box) and E robusta (Swamp Mahogany).  

Two of these eucalypt species occur in the Stage 2 study area: Eucalyptus haemastoma and E. 
robusta. These species did not comprise up to 15 per cent of the upper and lower strata of any 
patches of native vegetation, suggesting there is no potential koala habitat present. 

Potential koala habitat has also been assessed in accordance with EPBC Act referral guidelines 
for the vulnerable koala (DoE, 2014). The Stage 2 Project is not considered to have the potential 
for a significant impact upon the koala or its habitat and referral to the Commonwealth 
Department of Environment (DoE) is not recommended. 
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 Critical habitat 9.2.12
There is no listed critical habitat within the study area. 

 Assessment of potential construction impacts 9.3

 Loss of vegetation and habitat 9.3.1
Vegetation removal would occur early during construction of the Stage 2 Project. The Stage 2 
Project would result in the removal of an estimated 6.1 hectares of DFEC and 0.03 hectares of 
urban exotic/native and weeds. Vegetation to be removed would mostly be linear strips along the 
existing road network along Warringah Road.  

Vegetation clearing within the Stage 2 Project area is also likely to affect threatened fauna 
habitat, such as hollow bearing trees, nectar-producing trees and shrubs, and Red-crowned 
Toadlet foraging and breeding habitat (refer to Section 9.3.3). There have been no threatened 
flora species recorded in the study area during seasonal targeted threatened flora surveys, 
however the vegetation to be removed is considered potential habitat for a range of threatened 
flora species as discussed in Section 9.3.3. 

Indirect impacts on vegetation and habitat arising from clearing and fragmentation are also likely 
to increase. Indirect impacts may include increased edge effects, modification of habitat condition 
and structure, and loss of, or reduction in area of buffer zones. An additional area of vegetation to 
be cleared on Warringah Road, near the corner of Wakehurst Parkway, has been cleared as part 
of the Northern Beaches Hospital project. 

The exact extent of clearing, and associated impacts, would depend on finalisation of a detailed 
design and construction methods that may require additional areas of native vegetation to be 
modified or removed. Any additional area of vegetation removal would be subject to further 
assessment during detailed design. Regardless, the removal of DFEC across the site is 
considered a significant impact largely because only about 16 per cent of the original area of 
DFEC currently existing in the region as fragmented remnant patches (Smith and Smith 2000, 
OEH 2012). Clearing within the site would be carried out in accordance with the Biodiversity 
Guidelines: Protecting and managing biodiversity on RTA projects (RTA, 2011) to minimise 
disturbance to surrounding flora and fauna habitats. 

About 65 hollow-bearing trees will be removed for the Stage 2 Project along Wakehurst Parkway 
and Warringah Road. Several of these trees have more than one hollow. A total of 103 hollows 
were counted in the 65 trees. Size classes range from small (50 millimetres to 100 millimetres in 
diameter) to medium (100 millimetres to 300 millimetres in diameter) and large (over 300 
millimetres in diameter). Thirty-three of these hollows are small, 39 are medium sized and 31 are 
large enough to accommodate large parrots or possums. Hollows are utilised by common and 
threatened species such as parrots, owls, possums, bats and reptiles. The assessments of 
significance considered the impacts associated with the loss of hollow bearing trees (refer to 
Appendix 4 in Appendix E). The assessments found that the loss of hollows was not a significant 
impact as the trees to be removed occur on the edge of existing busy roads and a greater density 
of hollows would occur in extensive potential habitat in the region. 

Clearing from the Stage 2 Project is partly within modified linear strips of roadside vegetation 
(ESUs 1, 2, 3, 9, 10). Some clearing of hollow bearing trees may be required in these areas, but 
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the frequently mown understorey has little value as fauna habitat, other than occasional foraging 
by bandicoots, some birds if grass seeds at low height, and invertebrates. 

Native vegetation in ESUs 6, 7, 8 and 12 along Wakehurst Parkway and Warringah Road (near 
the intersection of Wakehurst Parkway) would be affected by the Stage 2 Project. Some of this 
vegetation is in moderate to good condition and linked to larger patches of vegetation that provide 
foraging habitat for a number of threatened fauna including the Powerful Owl, Grey-headed 
Flying-fox and microchiropteran bats. 

As outlined in Section 16.4 construction activities have the potential to increase in pollutant loads 
thereby indirectly affecting downstream catchments of Curl Curl Creek (Manly Dam) and Bantry 
Bay. However, the implementation of identified environmental management measures would 
minimise impacts to downstream environments.  

 Threatened flora and fauna 9.3.2
The Stage 2 Project construction impact area contains potential habitat for 17 threatened flora 
species and 32 threatened fauna species listed under the TSC Act. The study area contains 
potential habitat for 12 threatened flora species, nine threatened fauna species and three 
migratory species listed under the EPBC Act. The biodiversity impact assessment (refer to 
Section 4 of Appendix E) and associated Assessment of Significance (refer to Section 6, 
Appendix 4 and Section 5 of Appendix E) found that there is unlikely to be a significant impact on 
any threatened flora or fauna species as a result of the Stage 2 Project, provided mitigation 
measures in Section 9.7 are implemented.  

 Red-crowned Toadlet habitat 9.3.3
The Red-crowned Toadlet was identified in ESU 8 during field surveys (refer to Section 9.2.6). 
Individuals in ESU 8 were identified along a drainage line that is part of the Curl Curl Creek 
catchment. Suitable foraging and breeding habitat occurs at this site.  

The Stage 2 Project would require the removal of a small amount of potential foraging habitat for 
the Red-crowned Toadlet along Warringah Road. Red-crowned Toadlets are particularly sensitive 
to pollution and changes in pH.  

Investigations have determined that in this location the potential breeding habitat is likely to have a 
low dependence on groundwater (as the groundwater flows are very small compared to surface 
flows) and is therefore unlikely to be vulnerable to changes in groundwater resulting from the Stage 
2 Project. Although Red-crowned Toadlets may take advantage of in stream moisture provided by 
groundwater flows during dry periods they are not likely to be dependent on it for survival. 

A modelled reduction in groundwater flows (of an unlined slot) is unlikely to affect the availability 
of breeding habitat which is considered to be dominated by surface water flows (there will still be 
ephemeral drainage lines, with breeding pools that periodically dry up). The Red-crowned Toadlet 
is still likely to be able to breed in response to rainfall and the washing of the eggs downstream to 
complete their life cycle is also considered to be dependent on rainfall and subsequent surface 
water flows rather than groundwater. 

Foraging and sheltering habitat will also still be present (leaf litter piles and dense low vegetation 
close to breeding habitat). Their survival in these refuges is dependent on soil moisture in the 
upper soil profile which is not likely to be affected by groundwater. 
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As discussed in Section 17.3.4, prior to discharge, the quality of captured groundwater would 
need to meet the EPL criteria, in addition to background surface water quality and ANZECC 
(2000) freshwater criteria prior to discharge to surface water. With the implementation of 
appropriate mitigation and monitoring measures, it is expected that the risk of water quality 
impacts to Red-crowned Toadlet habitat would be low. The detail of any suitable mitigation 
measure/treatment system would be investigated further during detail design, and in consultation 
with EPA and NOW. 

 Wildlife connectivity and habitat fragmentation 9.3.4
Wildlife connectivity in the study area is already severely limited by the existing road network. 
Warringah Road (a six lane major road) and associated traffic intersections act as a physical 
barrier that interrupt the vegetated extent of the corridor and are likely to be a deterrent to 
movement of some groups of fauna including reptiles, ground-dwelling mammals, forest dwelling 
bats and some arboreal mammals. The recent removal of about five hectares of vegetation at the 
Northern Beaches Hospital site combined with increasing the width of road corridors as part of 
both Stage 1 and Stage 2 Projects is likely to deter fauna movement further. 

The Stage 2 Project would reduce the extent and quality of vegetation around the intersection of 
Warringah Road and Wakehurst Parkway (ESUs 6, 7 and 8). This would result in an increase 
between vegetation patches on either side of Warringah Road of up to 50 metres.  

The results of the Assessments of Significance (refer to Appendix 4 and 5 of Appendix E) indicate 
the Stage 2 Project is not likely to affect connectivity to the extent that it would result in a 
significant impact to threatened fauna due to the physical barrier that is already presented by the 
existing road network. However, despite the non-significant impact of the Stage 2 Project upon 
threatened species, options have been investigated to facilitate movement of fauna generally and 
mitigate potential impacts on connectivity. The approach to developing these options included 
identifying target species, proposing measures to facilitate connectivity, including fauna crossings, 
proposing suitable locations for these types of measures and identifying constraints to their 
implementation.  

The options investigated to facilitate wildlife connectivity apply to the whole project area (including 
Stage 1) which also includes vegetation around the intersection of Frenchs Forest Road and 
Wakehurst Parkway and further north. 

Options to improve or maintain connectivity can be divided into three groups: 

1. Crossing structures: these provide alternate routes to traverse the road e.g. rope bridges, 
underpasses (culverts) and fauna bridges (overpasses or road tunnels). Connectivity in the 
landscape is generally maintained as animals can continue to move between patches of 
vegetation, albeit under altered conditions 

2. Movement barriers: these aim to reduce road kill by preventing fauna from accessing the road 
reserve e.g. installation of fencing. Although this option may result in a permanent loss of 
connectivity for the barrier’s target species, the effect on small, isolated populations can be 
reduced if fauna fencing is designed to direct fauna to existing or newly installed crossing 
structures 

3. Modification of existing conditions: these are used to modify the existing conditions to favour 
fauna attempting to cross the road (e.g. speed limits, signage). They do not require the 
animals to change their existing behaviour, but also do not provide an alternate route or 
prevent animals from crossing the road. 
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Within the context of the physical barriers provided by the existing road network and considering 
the recent clearing of the hospital site, the focus on connectivity is on improvements to east-west 
connectivity across Wakehurst Parkway, within the locality and the Priority 1 Fauna corridor 
identified by Smith & Smith (2005). The measures proposed are aimed at facilitating fauna 
movement through provision of alternate crossing routes as well as reducing road kill through the 
exclusion of fauna from the road corridor. A Wildlife Connectivity Strategy has been prepared for 
the project detailing options for enhancing connectivity within the project area (refer to 
Appendix E). Figure 9.5 identifies several potential options for the enhancement of fauna 
connectivity within the vicinity of the project. Vegetation within the main compound site is 
connected along Aquatic Drive to the west and there is limited connectivity to the east. Temporary 
use of this compound site during construction may deter some fauna species from moving 
through the site, however due to the distance of the site from the Priority 1 Fauna corridor, 
connectivity would not be affected. 

One of the key recommendations that came from the University of Technology’s research project 
‘Impact of roads on swamp wallaby populations on Sydney’s Northern Beaches’ (UTS, 2014) was 
to maintain connectivity between Garigal and Ku-ring-gai National parks and reduce fatalities 
along arterial roads including the Wakehurst Parkway. It is anticipated that the mitigation 
measures proposed for this project such as fauna fencing used in conjunction with safe crossing 
points will assist in reducing roadkill. The exact design, location and number of options for 
connectivity measures would be considered at the detailed design phase to be implemented as 
early as possible in consultation with Warringah Council, OEH and the Wildlife Roadkill 
Prevention Association. 

 Injury and mortality 9.3.5
Injury and mortality to fauna species is possible during construction, particularly during habitat 
removal when fauna may be forced to move. Bandicoot species are impacted by interactions with 
vehicles, with a high incidence of individuals killed on roads (DEC, 2006). Given the close proximity 
to main roads, habitat clearing may result in an increase in ground-dwelling mammal individuals, 
reptiles and frogs being injured or killed by vehicles. The forecasted increase in traffic volume in the 
area would increase the likelihood of vehicle strike of ground dwelling fauna or low flying bats/birds. 
Proposed construction impacts are mainly within lower quality fringing habitat, however about 85 
hollow-bearing trees would require removal. It is expected that fauna would be able to move away 
through connected habitat. A Red crowned Toadlet management plan for pre-clearing surveys and 
relocation areas would be prepared to manage relocation of the sedentary species. 

Implementation of mitigation measures that facilitate movement of ground fauna may reduce 
roadkill. Southern Brown Bandicoots have been known to successfully utilise these constructions.  

Construction would be carried out with a staged approach to habitat removal, including hollow-
bearing trees and bushrock in accordance with the Roads and Maritime Biodiversity Guidelines 
(RTA, 2011). A Red-crowned Toadlet management plan would be prepared and would include 
the requirement to carry out pre-clearing surveys and the identification of relocation areas prior to 
construction.  
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 Weeds 9.3.6
Six species of Class 4 noxious weeds listed in the Warringah LGA have been identified in the 
Stage 2 Project construction impact area. Several other exotic species regarded as environmental 
weeds are present in the study area such as Cassia, Fishbone Fern, Kikuyu, Carpet Grass and 
Paspalum. 

The Stage 2 Project is not likely to significantly increase the presence or distribution of weeds in 
the area. Due to the presence of noxious weeds and environmental weeds present in the area, 
there is the potential for weeds to be spread during vegetation clearance, and through the 
movement of vehicles and machinery.  

Weed control work would be carried out following construction in accordance with the Biodiversity 
Guidelines: Protecting and Managing Biodiversity on RTA Projects (RTA, 2011). 

 Pests and pathogens 9.3.7
The Stage 2 Project area is potentially contaminated with Phytophthora cinnamomi, although 
there is no evidence of widespread vegetation loss within the study area. The soil borne disease 
can be spread by movement of vehicles and equipment during construction. Infection of native 
plants by P. cinnamomi is listed as a key threatening process both in NSW and nationally. 
Evidence of P. cinnamomi induced die-back has been identified in several vegetation classes 
including Sydney coastal dry sclerophyll forests (DECC, 2008). Ongoing loss of understorey 
species infested with Phytophthora can affect threatened and endangered mammal species 
through the loss of cover, food resources and nesting habitat, including the Southern Brown 
Bandicoot (Isoodon obesulus) and Long-nosed Bandicoot (Perameles nasuta) (McDougall and 
Summerell, 2002). DFEC, listed under TSC Act as a threatened ecological community, is also 
susceptible to this pathogen (DECC, 2008). 

Although vegetation in the study area did not appear to be obviously affected by Myrtle rust, 
the Stage 2 Project area is potentially contaminated. The pathogen can be spread by movement 
of vehicles, equipment and personnel during construction. DPI has mapped Warringah Shire as a 
‘red’ management zone, where the fungus is considered to be widely distributed. Infection of 
native plants by Myrtle rust can indirectly affect threatened fauna species through the loss of 
cover, food resources and nesting habitat. 

There is Red-crowned Toadlet habitat within the study area. This species is susceptible to the 
amphibian Chytrid fungus. Given the disturbed nature of the study area, it is considered likely this 
pathogen is already present. 

Construction activities associated with the Stage 2 Project have the potential risk of spreading 
disease within the study area through vegetation clearance activities and subsequent disposal, and 
through the movement of vehicles and machinery. A precautionary approach to managing disease 
would be taken. Implementation of safeguards outlined in Section 9.7 would minimise the risk. 

 Groundwater dependant ecosystems 9.3.8
The Duffys Forest Ecological Community vegetation within the study area would potentially only 
use groundwater opportunistically during low rainfall or drought periods when surface water was 
in limited supply. Variable depths to groundwater (ranging between 1.6 and 10.7 metres below 
the surface) across the study area suggest that the DFEC has a low reliance on the availability of 
groundwater.  
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It is unlikely that the modelled drawdown of mostly less than 2 metres in areas where DFEC 
occurs would have a significant adverse impact. There is one stand of DFEC located to the 
northeast of the intersection of Warringah Road and Wakehurst Parkway that is in moderate to 
good condition where drawdown associated with the Stage 2 Project is simulated to be greater 
than five metres. There may be a low potential for adverse impacts during extended drought 
periods to vegetation in this location.  

Although the Red-crowned Toadlet habitat in this location is considered to have a low 
dependence on the availability of groundwater, potential water quality impacts from discharge of 
contaminated groundwater to surface water have been considered. As discussed in Section 
17.3.4, prior to discharge, the quality of captured groundwater would need to meet the EPL 
criteria, in addition to background surface water quality and ANZECC (2000) freshwater criteria 
prior to discharge to surface water. It is considered that with the implementation of appropriate 
treatment measures the risk to Red-crowned Toadlet habitat would be low.  

 Noise, vibration and light  9.3.9
It is unlikely the Stage 2 Project would result in significant changes to existing levels of noise, 
vibration and light from the existing Warringah Road, Wakehurst Parkway and surrounding roads 
such that there would be a significant impact upon native fauna species. There is potential for 
some resident native fauna to temporarily avoid habitats directly adjacent to the project during 
construction, with bat species being particularly sensitive to any change in street lighting that may 
be associated with road upgrades. The Stage 2 project would result in a minor reduction in habitat 
areas not affected by light/noise. 

 Key threatening processes 9.3.10
Table 9.4 lists the 11 key threatening processes (KTP) that were considered of relevance to the 
Stage 2 Project. 

Table 9.4 Key threatening processes 

Key Threatening 
Process Applicability to the Stage 2 Project 

Alteration to the natural flow 
regimes of rivers and 
streams and their 
floodplains and wetlands 

Alteration to the natural flow regimes of rivers and streams and their 
floodplains and wetlands is recognised as a major factor contributing to loss 
of biological diversity and ecological function in aquatic ecosystems. The 
study area is within an already highly modified urban environment, including 
residential and industrial areas and major roads with existing stormwater 
infrastructure.  

Clearing of native 
vegetation 

The Stage 2 Project would result in the loss of about 6.1 hectares of 
remnant native vegetation that is DFEC, and a very small area (<0.03 
hectares) of urban exotic/native and weeds. The condition of this native 
vegetation is variable with ESUs ranging from poor to moderate-good 
condition. Highly modified areas in poor condition are weed dominated and 
have been subject to ongoing disturbance such as mowing and 
underscrubbing. 
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Key Threatening 
Process Applicability to the Stage 2 Project 

Infection of native plants by 
Phytophthora cinnamomi 

The study area is potentially infected with Phytophthora cinnamomi 
although there is no evidence of widespread vegetation loss within the 
study area. These species are potentially susceptible to Phytophthora 
infection since they have been recorded in the vicinity of known 
Phytophthora infection. Further habitat disturbance may aid the spread of 
Phytophthora. 
Mitigation measures include controls on the movement of vehicles, and 
human traffic into Duffys Forest vegetation habitat, Best Practice Guidelines 
for Phytophthora cinnamomi (DECC, 2008) will be adopted to minimise 
infection in to other areas. 

High frequency fire resulting 
in the disruption of life cycle 
processes in plants and 
animals and loss of 
vegetation structure and 
composition 

The study area has been subject to varying fire regimes. The dominance of 
Sweet Pittosporum (Pittosporum undulatum) and Black She-oak 
(Allocasuarina littoralis) in some areas is a consequence of inappropriate 
fire regimes (too infrequent fire) resulting in loss of native diversity in the 
mid and ground strata. The Stage 2 Project would not affect fire frequency 
and would therefore not increase the impact of this KTP on native 
vegetation in the locality. 

Infection of frogs by 
amphibian chytrid causing 
the disease 
chytridiomycosis 

Chytridiomycosis is a fatal disease of amphibians and is caused by the 
chytrid Batrachochytrium dendrobatidis (NSW Scientific Committee, 2002). 
It is potentially fatal to all native species of amphibian. The Red-crowned 
Toadlet is susceptible to chytridiomycosis and has potential to occur in the 
study area. It is likely that the chytrid fungus is already present within the 
study area so would not be introduced by the Stage 2 Project. However, 
construction activities have the potential to spread disease through 
vegetation clearance or the movement of vehicles and machinery. There 
are also many other agents that could spread the disease as the site is 
adjacent to multiple transport corridors. 

Invasion and establishment 
of exotic vines and 
scramblers 

The final determination for this KTP states that exotic vines and scramblers 
may act as transformer species altering the nature of the environment 
where they become dominant (NSW Scientific Committee, 2006a). Exotic 
vines and scramblers may smother existing vegetation, both in the ground 
layer and canopy. This alters the light climate in the invaded community and 
may suppress regeneration of native species. This KTP is relevant to the 
study area because Asparagus Fern (Asparagus species) and Moth Vine 
(Araujia serrifera) occur. If not properly managed these exotic species could 
spread further throughout remnant native vegetation in the study area. 

Invasion of native plant 
communities by exotic 
perennial grasses 

The final determination for this KTP states that the characteristics of 
vigorous growth, prolific seed production and effective seed dispersal 
enable many exotic perennial grasses to compete strongly with, or in some 
places displace, native vegetation (NSW Scientific Committee, 2006b). 
Exotic perennial grasses may also change the fuel load in plant 
communities. The changed structure and fire regimes of the habitat are 
likely to adversely affect both native vertebrate and invertebrate fauna. This 
KTP may be relevant because there are a number of exotic perennial grass 
species that are listed in the final determination that were recorded within 
the study area including Pampas Grass (Cortadeira selloana), Panic 
Veldtgrass (Ehrharta erecta), Paspalum (Paspalum dilatatum) and Kikuyu 
(Pennisetum clandestinum). If not properly managed these exotic species 
could spread further throughout remnant native vegetation in the study 
area. 
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Key Threatening 
Process Applicability to the Stage 2 Project 

Invasion, establishment and 
spread of Lantana (Lantana 
camara) 

The final determination for this KTP states that Lantana camara readily 
invades disturbed sites and communities. Various types of sclerophyll 
woodlands, sclerophyll forests, rainforests and dry rainforests are all 
susceptible to Lantana establishment, although in communities with a 
naturally dense canopy, Lantana colonisation may be heavily dependent on 
and limited to disturbance zones, edges, and canopy breaks. There is a 
strong correlation between Lantana establishment and disturbance with 
critical factors being disturbance-mediated increases in light and available 
soil nutrients (NSW Scientific Committee, 2003a). Lantana is a common 
weed in the study area and thus this KTP is also relevant to the Stage 2 
Project. If not properly managed this exotic species could spread further 
throughout the study area. 

Loss of hollow-bearing trees In its final determination for this KTP the NSW Scientific Committee states 
that in NSW, terrestrial vertebrate species that are reliant on tree hollows for 
shelter and nests include at least 46 species of mammal, 81 species of bird, 
31 species of reptile and 16 species frog (NSW Scientific Committee, 2007). 
Of these, 40 species are listed as threatened on Schedule 1 and Schedule 
2 of the TSC Act. This KTP is relevant because a number of species which 
are known or potentially could occur in the study area rely on hollow-
bearing trees including, the Powerful Owl, the Eastern Freetail-bat and the 
Southern Myotis. Hollow-bearing trees would be removed for the Stage 2 
Project along Wakehurst Parkway and Warringah Road. 
About 85 hollow-bearing trees will be removed for the Stage 2 Project along 
Wakehurst Parkway and Warringah Road. Several of these trees have 
more than one hollow. A total of 129 hollows were counted in the 85 trees. 
Forty-eight of these hollows are small, 46 are medium sized and 35 are 
large enough to house large parrots or possums. 

Predation by the European 
Red Fox (Vulpes vulpes) 

In their final determination for this KTP the NSW Scientific Committee found 
that predation by the fox is a major threat to the survival of native Australian 
fauna (NSW Scientific Committee, 2004). While no foxes were recorded in 
the study area in the current surveys, it is likely they occur in the locality as 
they are known to inhabit urban bushland in the locality. This KTP is 
considered to be potentially relevant as during construction temporary 
displacement of native fauna from their habitat may increase their 
vulnerability to predation by foxes. 

Removal of dead wood and 
dead trees 

The NSW Scientific Committee states that the accelerated and ongoing 
removal of standing dead trees and woody debris on the ground caused by 
human activity has been recognised as a factor contributing to loss of 
biological diversity (NSW Scientific Committee, 2003b). This KTP is 
considered to be relevant as any clearing of remnant native vegetation may 
potentially also result in the loss of dead wood and trees. 

Bushrock removal The final determination for this KTP states that bushrock removal removes 
and/or disturbs habitat of native species, which may find shelter in or under 
rocks, may use rocks for basking, or which grow in rocky areas. Threatened 
species that have been identified as being adversely affected by bushrock 
removal and that have been identified as either present or having habitat in 
the study area include the Red-crowned Toadlet, Spotted-tailed Quoll and 
Broad-headed Snake. There may be a small amount of bushrock removal 
as a result of the Stage 2 Project. 
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 Concurrent developments 9.3.11
Concurrent developments occurring in the study area (refer to Section 20) also act to alter or 
change the biophysical environment. Clearing activities associated with the Stage 2 Project and 
from other known developments in the study area have been considered to identify the potential 
for cumulative impacts to biodiversity.  

The Northern Beaches regions is currently subject to a series of developments which interact with 
DFEC, including the upgrade to Mona Vale Road, the Northern Beaches Hospital, residential 
development in Belrose and Oxford Falls and the Stage 1 and Stage 2 Project.  

The Northern Beaches Hospital Project has already been assessed as resulting in a significant 
impact on DFEC due to clearing of about five hectares of this EEC. Additional clearing resulting 
from the Stage 1 Connectivity and Network Enhancements is estimated to be 1.2 hectares of 
DFEC. This cumulative impact on about 11 hectares of an already highly restricted EEC from the 
hospital and associated roadwork is considered significant. 

Clearing of vegetation on the shale capping on and around the hospital site may have the 
potential to change groundwater flows that could affect Red-crowned Toadlet habitat to the north 
and south in Trefoil Creek and Curl Curl Creek catchments, however these cumulative impacts 
are unknown. 

There would also be cumulative impacts on habitat connectivity, with this project, the Stage 1 
Project and the recent clearing of the Northern Beaches Hospital site all resulting in clearing of 
vegetation in a Priority 1 Wildlife Corridor (Warringah Council, 2008). As described in Section 9.7, 
options have been investigated to mitigate impacts on connectivity. It is anticipated that these 
options to mitigate impacts on fauna connectivity as a result of the project will at least partially 
address the cumulative impacts of this and other developments on the Priority 1 Wildlife Corridor. 

 Assessment of potential operation impacts 9.4

 Wildlife connectivity and habitat fragmentation 9.4.1
Connectivity is already limited by the existing road network. Warringah Road and its associated 
traffic intersections are a physical barrier that interrupt the vegetated extent of the corridor and 
are likely to be a deterrent to movement of some groups of fauna including reptiles and ground-
dwelling mammals. Increasing the width of road corridors as a result of this project is likely to 
continue to deter movement across the corridor.  

Prior to the hospital site being cleared, there was evidence from the fauna surveys carried out as 
part of this assessment (refer to Section 9.1.2) that some Long-nosed Bandicoot individuals were 
moving between patches of habitat on either side of Warringah Road. If bandicoots are able to 
negotiate the barriers formed by roads, it is likely that other fauna species such as the Swamp 
Wallaby, which is also known to occur in the locality, could utilise the corridor, although to a 
limited extent. Species of highly mobile birds, arboreal species (such as Brushtail and Ringtail 
Possums) and bats would also utilise the corridor to move between large areas of habitat north 
and south of the study area.  

The extent and quality of the vegetated corridor (Smith & Smith, 2005, Warringah Council, 2008) 
within the study area has already been reduced as a result of the cumulative impact of clearing of 
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the Northern Beaches Hospital site and the proposed clearing associated with the Stage 1 Project 
and would be further reduced by the Stage 2 Project with the expansion of roads and the 
associated reduction in width and extent of vegetation patches in the study area. Edge effects 
from weed intrusion that further reduce the quality and extent of native vegetation is a likely 
indirect impact. The management issues for the wildlife corridor in the vicinity of the intersection 
of Wakehurst Parkway and Warringah Road are not so much revegetation to improve the 
corridor, as facilitating fauna movements and making them less hazardous such as by enhancing 
existing culverts as a route for fauna movements (Smith & Smith 2005). 

As discussed in Section 9.3.4, the University of Technology recommended maintaining 
connectivity between Garigal and Ku-ring-gai National Parks. A number of other developments 
are also proposed in the broader area including these National Parks, including the upgrade to 
Mona Vale Road and residential development in Belrose and Oxford Falls (as well as the hospital 
and Stage 1 Project). Together these present a potential cumulative impact on connectivity.  

The results of the Assessments of Significance for the Stage 2 Project (Appendix 4 and 5 in 
Appendix E) indicate the Stage 2 Project is not likely to affect connectivity to the extent that it 
would result in a significant impact to threatened fauna due to the physical barrier that is already 
presented by the existing road network.  

Despite the non-significant impact of the Stage 2 Project upon threatened species, several 
options consistent with those detailed in the SMEC (2011) report for improving connectivity are 
presented below. The measures proposed are aimed at facilitating fauna movement through 
provision of alternative crossing routes as well as reducing road kill through the exclusion of fauna 
from the road corridor.  

Options to improve or maintain connectivity can be divided into the three groups identified in 
Section 9.3.4, being crossing structures, movement barriers and modification of existing 
conditions and are illustrated on Figure 9.6. 

As discussed in Section 9.3.4, the approach to developing the options for the Wildlife Connectivity 
Strategy included identifying target species, proposing measures to facilitate connectivity, 
including fauna crossings, and proposing suitable locations for these types of measures and 
considering whether the measures are reasonable and feasible. Within the context of the physical 
barriers provided by the existing road network and considering the recent clearing of the hospital 
site, the focus on connectivity is on improvements to east-west connectivity across Wakehurst 
Parkway, within the locality and the Priority 1 Fauna corridor identified by Smith & Smith (2005). 
This approach is also in accordance with recommendations from the University of Technology’s 
research project ‘Impact of roads on swamp wallaby populations on Sydney’s Northern Beaches’ 
(UTS, 2014) to maintain connectivity between Garigal and Ku-ring-gai National Parks and reduce 
fatalities along arterial roads including the Wakehurst Parkway.  

Target threatened species are likely to include the Eastern Pygmy-possum, Spotted-tailed Quoll, 
Southern Brown Bandicoot and Rosenberg’s Goanna. None of these species were recorded 
during the field surveys, however they could possibly move through the Project area occasionally. 
For some threatened species recorded in the study area (e.g. Powerful Owl) connectivity 
measures would target their prey species rather than the species itself. Common target species 
include Swamp Wallaby, Long-nosed Bandicoot and possums. Implementation of options to 
facilitate fauna connectivity would be considered in consultation with Warringah Council and OEH 
as to whether they are beneficial and feasible.  
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It is anticipated that the mitigation measures proposed for this project such as fauna fencing used 
in conjunction with safe crossing points would assist in reducing roadkill. The exact design, 
location and number of options for connectivity measures would be considered at the detailed 
design phase as part of a regional approach to wildlife connectivity in consultation with Warringah 
Council, OEH and the Wildlife Roadkill Prevention Association.  

A Wildlife Connectivity Strategy for the Concept Proposal (including Stage 1 and Stage 2 
Projects) is provided in Section 5.2 in Appendix E. 

 Injury and mortality 9.4.2
During operation, the Stage 2 Project would facilitate increases in traffic volumes through the 
study area which would increase the likelihood of vehicle strike. Studies have identified roadkill 
hotspots along the Wakehurst Parkway north of the study area with particularly high numbers of 
swamp wallaby and possum killed as well as several bandicoots (SMEC, 2011). 

 Water quality impacts 9.4.3
Red-crowned Toadlets have been heard calling in the Curl Curl Creek catchment in ESU 8 near 
Aquatic Drive and breeding and foraging habitat has been mapped (refer to Appendix E Figure 9). 
Potential impacts from changes to drainage and surface water flows have therefore been 
considered in relation to Red-crowned Toadlet habitat in the Curl Curl Creek catchment.  

The Surface Water Assessment for the Stage 2 Project (refer to Appendix E) suggests that there 
is likely to be a 10 per cent increase in impervious surface draining to Curl Curl Creek catchment. 
Modelling indicates that peak flows would increase at several drainage outlets including one 
outlet on Aquatic Drive that drains into potential breeding habitat for the Red-crowned Toadlet.  

Mitigation measures incorporated into the drainage design include detention basins at Aquatic 
Drive and Fitzpatrick Avenue East to reduce peak 5-year, 10-year and 100-year flows back to 
existing levels at the outlet to prevent scour and erosion. There is likely to be a slightly prolonged 
release of water from the detention basin compared to current flow after rainfall events, however 
the existing ephemeral nature of the drainage lines would be maintained. The Surface Water 
Assessment (refer to Appendix L) found that given the highly developed nature of the existing 
catchment, and the relatively small project area relative to the overall catchment, the potential for 
these changes to adversely affect the existing ecological condition of downstream environments 
is considered to be limited. The Stage 2 Project is therefore expected to have little impact on the 
flow regime entering catchments or wetlands downstream of the study area. 

As discussed in Section 9.3.3, Red-crowned Toadlets are sensitive to pollution. The proposed 
drainage upgrades include erosion protection immediately downstream of the culverts to reduce 
the risk of scour and erosion. Modelling of the drainage design indicates that the risk of scour and 
erosion is no worse under the Stage 2 Project than existing conditions (refer to Appendix E). 
Sediment and erosion control measures implemented during construction would reduce the risk 
that disturbed soil would enter drainage lines and waterways.  

The Surface Water Assessment (refer to Appendix L) indicates there are no significant increases 
associated with the Stage 2 Project for total suspended solids, total phosphorus and gross 
pollutants. However modelling indicates localised increases in nitrogen concentrations including 
at the exit point of the proposed detention basin on Aquatic Drive in the order of 13 per cent. This 
level of increase is considered to be within the range of the existing conditions and is not 
considered to be significant. With the inclusion of inflows from other sub-catchments, the loads 
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are expected to fall to existing levels before entering tributaries of Curl Curl Creek just 
downstream near the Warringah Aquatic Centre car park. 

It is unlikely a localised increase in nitrogen at the proposed detention basin on Aquatic Drive 
would alter weed growth significantly from existing conditions or lead to increase trapping of 
sediments that would affect productivity of any breeding pools. 

Breeding habitat for the species in the study area is likely to have a low dependence on the 
availability of groundwater. As discussed in Section 17.3.4, the quality of captured groundwater 
would need to meet the EPL criteria, in addition to background surface water quality and 
ANZECC (2000) freshwater criteria prior to discharge to surface water 

With the implementation of appropriate mitigation and monitoring measures, it is expected that 
the risk of water quality impacts to Red-crowned Toadlet habitat would be low. The detail of any 
suitable mitigation measure/treatment system would be investigated further during detail design, 
and in consultation with EPA and NoW. 

As described in Section 16.5 the potential water quality impacts to downstream catchments such 
as Manly Dam and Bantry Bay is low. The increases in nitrogen at the discharge point of the 
detention tanks are localised and are expected to fall to existing conditions prior to entering 
tributaries of Bantry Bay Creek and Curl Curl Creek. In terms of raimfall runoff, the volume of 
stormwater reaching downstream waterways is likely to increase due to increases in catchment 
impervious areas. Given the highly developed nature of the existing catchment, and the relatively 
small project area in relation to the overall catchment, the potential for these changes to 
adversely affect the existing ecological condition of downstream environments is considered to be 
limited. 

 Noise, vibration and light 9.4.4
It is unlikely the Stage 2 Project would result in changes to existing levels of noise, vibration and 
light from the existing Warringah Road and surrounding roads such that there would be a 
substantial additional impact upon native fauna species. Operation of the Stage 2 Project would 
result in a minor reduction in habitat areas not currently affected by light or noise. 

 Assessments of Significance 9.5
The Assessments of Significance are based on a ‘worst case assessment’ of the Stage 2 Project.  

A summary of the findings of significance assessments for all species listed under the TSC and 
EPBC Acts which were found to occur, or have potential to occur, in the study area is provided in 
Appendix E. The detail of the assessments of significance prepared in accordance with the 
requirements of Section 5A of the EP&A Act for each threatened species or community is shown 
in Appendix 4 of Appendix E.  

The Assessments of Significance found that clearing of about 6.1 hectares of DFEC by the Stage 
2 Project, and the cumulative impact on this EEC from other imminent developments in the 
locality including the Stage 1 Project and the Northern Beaches Hospital Project (clearing of 
about 12 hectares), is likely to be a significant impact on DFEC. Although every effort has been 
made to reduce the potential impacts on this EEC for the Stage 2 Project, residual impacts on the 
EEC would need to be offset in accordance with the NSW offset principles for major projects 
(state significant development and state significant infrastructure) (OEH 2013).  
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As discussed in Section 9.2.3 and Section 9.2.7, the study area also contains potential habitat for 
17 threatened flora species and 32 threatened fauna species listed under the TSC Act. The study 
area contains potential habitat for 12 threatened flora species, nine threatened fauna species and 
three migratory species listed under the EPBC Act. None of these threatened flora species are 
likely to be significantly affected by the Stage 2 Project under the TSC Act or EPBC Act if the 
proposed mitigation measures (refer to Section 9.7) are adopted.  

The Assessments of Significance were carried out with the following provisions in mind: 

· The road widening and associated work would result in the loss of about 6.1 hectares of 
vegetation 

· Indirect impacts are to be managed in accordance with the recommended safeguards and 
mitigation measures recommended in Section 9.7 are to be fully implemented. 

 Biodiversity offset strategy 9.6
A biodiversity offset strategy has been prepared for the Northern Beaches Hospital Road 
Connectivity and Network Enhancement Project (Stage 1 and Stage 2 Projects) (refer to 
Appendix E) as required by the SEARs. The offset strategy establishes specific offsetting objectives 
for the Stage 1 Project and the Stage 2 Project. It makes a commitment to offsetting any residual 
impacts on threatened species, populations and communities, proposes offsetting measures for 
consideration, and identifies the ongoing process and consultation commitments with relevant 
regulatory bodies.  

 Biodiversity offset strategy objectives 9.6.1
The purpose of this biodiversity offset strategy is to establish a commitment to offsetting the 
residual impacts on threatened species, populations and communities resulting from the Stage 1 
and Stage 2 Projects.  

The offset strategy has the following objectives: 

· To provide options for offsetting residual impacts on threatened species, populations and 
communities, and a framework for delivery of these options 

· To be consistent with the NSW offset principles for major projects (OEH, 2013) and Roads and 
Maritime’s Guideline for Biodiversity Offsets (RTA 2011) as well as the Draft NSW Offset 
Policy for Major Projects (OEH, 2014) 

· To fully offset residual impacts on DFEC and the Red-crowned Toadlet in accordance with the 
principles of the Offset Strategy 

· To present a framework for setting the scope and quantum of the biodiversity offsets that is 
transparent and justifiable on environmental, social and economic grounds 

· To investigate as a priority ‘like for like’ offsets. 

 Identifying biodiversity impacts of the project to be offset 9.6.2
· The BioBanking Assessment Methodology (BBAM) provides a set of rules to determine the 

number and type of biodiversity credits that a development site will require to offset impacts. 
All field survey completed as part of the Stage 1 and Stage 2 Project biodiversity assessments 
has been carried out in accordance with the BBAM and a Biobanking Assessment of the 
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proposal has been prepared. Plot and transect data collected as part of this biodiversity 
assessment and the Northern Beaches Hospital EIS was used to calculate impacts on 
biodiversity and credits required to offset residual impacts on biodiversity resulting from the 
project using the Biobanking Credit Calculator 

· This allows quantification of appropriate offsets in terms of ‘ecosystem credits’ and ‘species 
credits’. Ecosystem credits apply to all ecological communities as well as threatened species 
that can be reliably predicted as occurring on site, using the presence of vegetation that 
provides suitable habitat. Species credits are created for threatened species that cannot be 
reliably predicted using habitat surrogates 

· The study area contains DFEC listed as endangered under the TSC Act. The Stage 2 Project 
is likely to impact a worst case assessment of about 6.1 hectares of DFEC, with Stage 1 
project likely to impact on about 1.2 ha, which in light of known and potential future cumulative 
impacts on this EEC in the locality, is likely to be a significant impact that requires offsetting. 

The study area also contains potential habitat for 17 threatened flora species and 34 threatened 
fauna species. The impact assessment, Assessments of Significance and Stage 1 EIS found that 
there is unlikely to be a significant impact on any other threatened species as a result of the 
project, provided the mitigation measures in Section 9.7 and the Stage 1 Project EIS are 
implemented. However, habitat for one ‘species credit’ fauna species, the Red-crowned Toadlet, 
is likely to be impacted and would require offsetting. 

There are no EPBC Matters that would be significantly impacted by the project so the 
Commonwealth EPBC environmental offsets policy has not been considered. 

 Biobank credits required 9.6.3
A Biobanking assessment has been prepared for the project (combining Stage 1 and Stage 2 
Project). Credits required to offset impacts on DFEC are 237 ecosystem credits. Estimated credits 
required to offset impacts on the Red-crowned Toadlet in the project area are 17 species credits.  

The Biobank Assessment Report for the combined Stage 1 and 2 Project is provided in Appendix E.  

 Offset measures for consideration  9.6.4
Three biodiversity offset measures are being considered. These are: 

1. Offset Sites 

Protection of an area of land with suitable biodiversity values through an appropriate legal 
instrument that ensures the land is managed for conservation such as through a biobank 
agreement and/or addition to the NSW NPWS reserve system. Land to be protected should have 
similar biodiversity values to those being impacted by the project. In this case land with vegetation 
that meets the definition of Duffys Forest Ecological Community should be the first priority 

2. Biobank credits 

Retirement of an appropriate number and class of biodiversity credits under the NSW Biobanking 
scheme 

3. Supplementary measures 

Investment in supplementary measures such as research and/or education programs related to 
the impacted biodiversity (limited to 10 per cent of the total offset requirement). 
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Establishing offset sites in consultation with OEH and Warringah Council is Roads and Maritime’s 
first priority to achieve the objectives of the Offset Strategy provided this can be achieved within a 
suitable timeframe and cost. Retirement of suitable biodiversity credits would then be considered 
after further consultation with DP&E. Supplementary measures would be the last option 
considered once the other options have been exhausted. 

 Ongoing assessment and consultation 9.6.5
The content of the Offset Strategy would provide the foundation for negotiations with DP&E. For 
these reasons, the Biodiversity Offset Strategy is a working document that would be developed 
and revised throughout the project approval process. Any additional impacts to DFEC or 
threatened species resulting from design changes during detailed design will be included in any 
final offset package. The Offset Strategy (refer to Appendix E) has been prepared to address the 
NSW offset principles for major projects, the DGRs (now referred to as SEARs) for the Stage 1 
Project and the SEARs for the Stage 2 Project. 

 Environmental management measures 9.7
The Stage 2 Project has been designed, where feasible, to minimise vegetation clearance and 
habitat loss. In areas where significant vegetation is located, the Stage 2 Project area 
incorporating the road footprint and construction access requirements has been reduced to 
minimise potential impacts. 

Mitigation and management measures have been developed to avoid, minimise or manage 
potential risks identified in Section 9.3. Management and mitigation measures have been identified 
below in Table 9.5. These mitigation and management measures have been incorporated in the 
Environmental Management measures in Section 21. 
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Table 9.5 Stage 2 Project safeguards and mitigation measures 

Impact Environmental management measures Responsibility Timing 

General biodiversity 
impacts 

· A Construction Flora and Fauna Management Plan would be prepared for the Stage 2 Project. 
The plan would provide details of biodiversity management measures and procedures to be 
carried out during construction to minimise and manage impacts on flora and fauna, including: 
- Management strategies for pre-construction, construction and post-construction activities 

including control measures for pre-clearing process 
- A map showing the DFEC, Red-crowned Toadlet habitat and other native vegetation to be 

retained 
- Fauna rescue and release procedure 
- Protocol for working around trees that includes methods for trimming/lopping and managing 

excavations near retained trees to maintain tree health 
- Procedure for controlling the introduction and spreading of weeds and pathogens 
- Proposed strategies for re-use of coarse woody debris and bushrock 
- Unexpected threatened species finds procedure consistent with the Roads and Maritime 

Biodiversity Guidelines (RTA 2011) to manage any unexpected finds during construction. 

Contractor Pre-
construction 

Loss of DFEC and 
other native 
vegetation 

· Establish exclusion zones around areas of DFEC and other native vegetation to be retained 
outside of the construction impact area. 

Contractor Pre-
construction 

· Locate construction access tracks and additional ancillary facilities in previously 
cleared/disturbed areas. 

Contractor Pre-
construction 

· Excavations required in proximity to retained trees which may impact the critical root zone, are to 
be carried out in consultation with a suitably qualified and experienced arborist to ensure roots 
are not damaged in a way that could detrimentally affect tree health. 

Contractor Construction 

· Detailed design would aim to minimise impacts on DFEC, Red-crowned Toadlet habitat and other 
moderate to good condition native vegetation. 

Roads and Maritime 
Contractor 

Pre-
construction 

 · Residual impacts on DFEC and Red-crowned Toadlet habitat would be offset in accordance with 
the NSW offset principles for major projects (state significant development and state significant 
infrastructure) (OEH, 2013). 

Roads and Maritime Pre-
construction 
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Impact Environmental management measures Responsibility Timing 

 · Offsets that conserve DFEC and Red-crowned Toadlet habitat should be the first priority. Roads and Maritime Pre-
construction 

Threats to threatened 
species habitat 

· Implement sediment and erosion controls in accordance with the Blue Book (Landcom, 2004) 
during construction. 

Contractor Construction 

· Nest boxes would be installed in accordance with the Roads and Maritime Biodiversity 
Guidelines (RTA, 2011). The number and type of nest boxes required would be based on the 
number, quality and size of hollows that would be removed. 

Contractor Pre-
construction 

Spread of invasive 
species 

· Carry out weed management and control in accordance with the Roads and Maritime Biodiversity 
Guidelines (RTA, 2011) during and post-construction 

Contractor 
Roads and Maritime 

Construction 
Post-
construction 

Introduction of 
diseases 

· Should Phytophthora cinnamomi be identified, follow protocol to prevent introduction or spread of 
Phytophthora cinnamomi and Myrtle Rust consistent with Roads and Maritime Biodiversity 
Guidelines – Guide 7 (Pathogen Management) (RTA, 2011) during construction. The protocols 
used should be either the Sydney Region Pest Management Strategy or Best Practice Guidelines 
for Phytophthora cinnamomi (DECC, 2008) and the DPI hand-out prepared for Myrtle Rust 
response 2010-11: Preventing spread of Myrtle Rust in bushland or the OEH Interim 
Management Plan for Myrtle Rust in Bushland (2011). 

Contractor Construction 

· Implement measures to prevent the spread of chytrid fungus in accordance with the Roads and 
Maritime Biodiversity Guidelines (RTA, 2011) including the hygiene protocol standards for the 
control of disease in frogs. 

Contractor Construction 
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Impact Environmental management measures Responsibility Timing 

Habitat corridor and 
wildlife connectivity 

· Prioritise investigation of offset sites in accordance with the wildlife connectivity strategy (refer to 
Appendix E). 

Roads and Maritime Pre-
construction 
Construction 

· Detailed design would aim to minimise vegetation clearing and indirect impacts on vegetation 
within the area mapped by Warringah Council as Priority 1 Wildlife Corridor during construction 

Contractor Construction 

· Fauna fencing, culverts and rope bridges will be implemented as early as possible, informed by 
the options in the Wildlife Connectivity Strategy (Appendix E) and in consultation with a suitably 
qualified and experienced ecologist. The final locations of measures will be determined during 
detailed design. 

Contractor Pre-
construction 
Construction 
 

· A monitoring program will be designed and implemented to assess the effectiveness of 
connectivity and roadkill mitigation measures. 

Roads and Maritime Post-
construction 

· Carry out revegetation in accordance with Roads and Maritime Biodiversity Guidelines (RTA, 
2011) and detailed landscape plan prepared for the project. 

Contractor Construction 

· Ensure revegetation work uses local native trees, shrubs and groundcovers that occur in DFEC. Contractor Post-
construction 

Impact on native 
fauna and their habitat 

· Identify areas of suitable habitat nearby for release of any fauna species encountered during 
construction in accordance with Roads and Maritime Biodiversity Guidelines (RTA, 2011). 

Contractor Pre-
construction 

· Restrict use of pesticides to control weeds during and post-construction, particularly near 
watercourses and immediately before/during wet weather. 

Contractor  
Roads and Maritime 

Construction  
 

· Implement reasonable and feasible measures to prevent pollution of waterways and drainage 
lines in the area downstream of the proposed work during and post-construction. 

Contractor Construction  

· Should bushrock removal be required, it should be replaced in suitable areas as part of post-
construction restoration in accordance with the Roads and Maritime Biodiversity Guidelines 
(RTA, 2011). 

Contractor Construction 
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Impact Environmental management measures Responsibility Timing 

 · Should removal of dead wood and trees be required it should be replaced in suitable areas as 
part of post-construction restoration in accordance with the Roads and Maritime Biodiversity 
Guidelines (RTA, 2011). 

Contractor Construction 

· Carry out staged habitat removal of hollow-bearing trees and bushrock in accordance with the 
Roads and Maritime Biodiversity Guidelines (RTA, 2011).  

Contractor Construction 

· Restoration and landscaping work post-construction are to include replanting areas of former 
DFEC with local native species including Allocasuarina trees and nectar-producing trees and 
shrubs that occur in DFEC. 

Contractor Post-
construction 

Impacts on threatened 
flora and their habitat 

· Carry out pre-clearing surveys for threatened plants that could potentially occur in the 
construction impact area. Any threatened plants identified would be managed in accordance with 
the unexpected threatened species finds procedure consistent with the Roads and Maritime 
Biodiversity Guidelines (RTA, 2011) 

Contractor Pre-
construction 

Impacts on threatened 
fauna and their habitat 

· Carry out pre-clearing surveys for threatened fauna (including the Powerful Owl and Red-
crowned Toadlet) that could potentially occur in the construction impact area. Any threatened 
fauna identified would be managed in accordance with the unexpected threatened species finds 
procedure consistent with the Roads and Maritime Biodiversity Guidelines (RTA, 2011) 

Contractor Pre-
construction 

 · Explore and implement options for sustaining moisture in Red-crowned Toadlet breeding habitat 
during detailed road design 

Roads and Maritime Detailed 
design 

 · A Red-crowned Toadlet Management Plan would be developed and included as part of the 
Construction Flora and Fauna Management Plan. This would include measures to protect and 
minimise impacts to Red-crowned Toadlet habitat during construction (such as temporary frog 
fencing) and protocols for pre-clearing survey and the identification of relocation areas prior to 
construction. 

Contractor Pre-
construction 
Construction 

 · Consideration of water quality issues that may adversely affect Red-crowned Toadlet habitat will 
be incorporated as part of a broader water quality monitoring program developed and 
implemented for construction and operation of Stage 2 project in consultation with EPA and 
NOW. The monitoring program will include objectives and parameters to determine the 
effectiveness of mitigation measures and will also include contingency measures. 

 Construction 
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 Socio-economic, land use, and property  10
This Section provides an assessment of socio-economic issues for the Stage 2 Project as 
identified in the SEARs. 

The assessment is supported by detailed investigations, which have been documented in the 
Socio economic working paper (Hill PDA, 2015) in Appendix F.  

The proposed management and mitigation measures in this section are collated in Section 21. 

Secretary’s environmental assessment requirements Where addressed 

Land use, social and economic 

A description of the existing socio-economic environment; Section 10.2 

Social and economic impacts to businesses and to the community within the 
vicinity of the proposal including those associated with property acquisition, traffic, 
access, property, public domain and amenity related changes;  
Economic and social impacts associated with the loss of the Bantry Bay Shops, 
including social impacts to the local community as a result of the loss and an 
assessment of the significance of these impacts. 

Section 10.3 and 
Section 10.4 
 
Section 10.3 and 
Section 10.4 

Identification of properties required to be acquired for the works (full and partial 
acquisition) and an assessment of the scale of impact of this acquisition; 

Section 10.3.1 and 
Section 10.3.2 

Potential impacts on utilities (including communications, electricity, gas and water) 
and the relocation of these utilities; and  

Section 5.1.12 and 
Stage 1 Project 
Preferred 
Infrastructure Report 
(Roads and Maritime 
Services, 2015) 

A draft Community Consultation Framework identifying relevant stakeholders, 
procedures for distributing information and receiving/responding to feedback and 
procedures for resolving stakeholder (including the proposed Northern Beaches 
Hospital and schools) and community complaints during construction and 
operation. Key issues that should be addressed in the draft Strategy shall include: 
Traffic management (including property access, pedestrian access); 

Appendix F 

· Landscaping/urban design matters;  

· Construction activities including out of hours work;  

· Noise and vibration mitigation and management; and disruption to the 
operation of the hospital and school facilities. 

 

 Assessment methodology 10.1
The socio-economic assessment (Hill PDA, 2015) (refer to Appendix F) has been prepared in 
accordance with the Roads and Maritime Environmental Impact Assessment Practice Note on 
‘Socio-economic assessment’ (EIA-05). In addition to the Practice Note guidelines, the EIS has 
incorporated land use considerations required by the SEARs for the Stage 2 Project. 

The socio-economic assessment for the Stage 2 Project has involved: 
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· Reviewing a range of information relevant to the social and economic assessment of the Stage 
2 Project including: 

– Warringah Council website 

– Cordell Connect 

– My Schools website 

– NSW Department of Education and Communities website 

– Outcomes of consultation with schools and child care providers 

– ABS census data for 2001, 2006 and 2011 

– Employment data from NSW Bureau of Transport Statistics 

– Northern Beaches Hospital Road Connectivity and Network Enhancements technical 
working papers. 

· Preparing a profile of land uses, demographic characteristics, community facilities and 
businesses that may be influenced by the Stage 2 Project 

· Analysing stakeholder issues relating to social and economic impacts 

· Identifying the scope of the likely changes and social and economic impacts that may occur as 
a result of the Stage 2 Project 

· Undertaking a concept level analysis of potential negative and positive impacts, and direct and 
indirect impacts during construction and operational stages 

· Identifying broad plans and strategies for monitoring and managing the impacts during both 
the construction and operational stages. 

 Existing environment 10.2

 Local population, housing and employment 10.2.1
The suburb of Frenchs Forest experienced modest population growth between 2001 and 2011. 
The median age is 39 which is relatively high compared to Greater Sydney (36). In 2011 the 
proportion of Frenchs Forest residents with a tertiary qualification (43 per cent) was higher than 
the Warringah LGA (40 per cent) and Greater Sydney (40 per cent). A large number of skilled 
professionals live in the study area and the median weekly income in Frenchs Forest is $2,135, 
significantly higher than the Warringah LGA at $1,722 and Greater Sydney at $1,447.  

The most common type of dwellings in Frenchs Forest are separate houses followed by 
semi-detached and flat units. The majority of households in Frenchs Forest are family households 
and 89 per cent of households either own or are purchasing their home, which is significantly 
higher than the average for Greater Sydney (65 per cent). 

In 2011, the study area contained approximately 9,700 jobs, an increase of nearly 1,900 jobs 
since 2001. The top three industries within the study area were manufacturing (3,326 jobs when 
combined), information media and telecommunications (1,401 jobs) and administrative and 
support services (1,057 jobs). Between 2001 and 2011 the industries with the largest increase in 
jobs were information media and telecommunications, other services, health care and social 
assistance, and arts and recreation services. 
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 Retail and commercial uses 10.2.2
Retail and commercial uses in the surrounding area include the Forestway Shopping Centre, 
Skyline shops, Bantry Bay Road shopping strip and a variety of commercial and light industrial 
uses. Forestway Shopping Centre is located on Forest Way and accessed by Russell Avenue 
and Forest Way. The multi-level shopping centre and parking structure is a busy sub-regional 
shopping destination. The Shopping Centre is zoned B2 Local Centre under the Warringah Local 
Environmental Plan 2011. A bus stop servicing numerous routes is situated adjacent to the centre 
on Forest Way.  

Bantry Bay Shops are located around the junction of Bantry Bay Road and Warringah Road. 
These businesses serve the local community and include a hair salon, four restaurants, chemist, 
real estate agent, café, funeral parlour, medical centre, fishing tackle shop and a service station. 
Bantry Bay Shops are zoned B1 Neighbourhood Centre under the Warringah Local 
Environmental Plan 2011. 

The study area contains three distinct business park precincts. Each of these precincts are 
characterised by two to three storey office buildings many of which are attached to high ceiling 
warehouses. These business parks appear to serve as a regional headquarters and distribution 
hub for national and international businesses. These precincts also accommodate a range of 
other commercial and recreational businesses serving the needs of the surrounding local and 
sub-regional population. Each of these precincts are zoned B7 Business Park under the 
Warringah Local Environmental Plan 2011. 

 Residential uses 10.2.3
Residential uses are prevalent throughout the study area. Most dwellings are typically one and 
two storey detached houses on lots of 400 square metres or above. A small number of 
townhouses and flat blocks exist throughout the study area. Residential land in the study area is 
zoned R2 Low Density Residential under the Warringah Local Environmental Plan 2011. 

 Special uses 10.2.4
The study area contains a wide range of social infrastructure including four schools, eleven 
medical facilities, eight child care centres, three places of worship, seven parks/open spaces and 
a police station. 

The Forest High School and Frenchs Forest Public School are located adjacent to the Stage 2 
Project area. Enrolment numbers in recent years have increased at both schools. 

There are two childcare centres located adjacent to the Stage 2 Project area – The Making a 
Difference at Frenchs Forest (within the grounds of Frenchs Forest Public School) and Kindalin 
Early Childhood Learning Centre, 18 Aquatic Drive, Frenchs Forest. 

The Warringah Road Family Medical Centre, located at 449 Warringah Road, Frenchs Forest 
(Bantry Bay shops), is situated within the Stage 2 Project area and currently has three general 
practitioners serving the local community. 

When completed, the Northern Beaches Hospital will be a Level 5 facility providing a range of 
services including emergency, critical care, maternity and neonatal services (for context, Royal 
North Shore Hospital is a Level 6 facility).  

The Brick Pit Reserve, located on the corner of Wakehurst Parkway and Warringah Road, and 
Karingal Reserve are located within the Stage 2 Project Area. 
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 Public domain 10.2.5
Of particular relevance to this assessment is Brick Pit Reserve and the playground located 
directly opposite the Bantry Bay Shops on Bantry Bay Road. The reserve is located on the site of 
the original Frenchs Forest Brick Pit and provides a number of picnic facilities and a children’s 
play area.  

A green corridor extends on both sides of Warringah Road and its junction with Wakehurst 
Parkway and Forestway. The corridor includes the Karingal Reserve open space (between 
Warringah Road and the rear property boundaries on Karingal Crescent, a well vegetated area 
with a concrete path that connects to the existing footbridge over Warringah Road. The reserve is 
used by pedestrians and cyclists. Parts of this corridor are scheduled for acquisition to support 
the implementation of the Stage 2 Project. A total of 15 parcels of Council owned land along 
Warringah Road, and one Crown land site on Aquatic Drive are partially or fully intersected by the 
Stage 2 Project (refer to Table 5.4).  

 Assessment of potential construction impacts 10.3

 Business and economic impacts 10.3.1
It is anticipated that a number of businesses located within the study area, including the Allambie 
Business Park, Forestridge Business Park and Aurora Business Centre, would experience 
impacts to their operations during construction of the Stage 2 Project as a result of disturbances 
such as noise, vibration, traffic and disrupted access. For the most part, however, the negative 
impacts for businesses would be confined to the construction period and eliminated upon 
completion of work. 

Notwithstanding the potential for impacts to some business during the construction phase, other 
businesses may experience economic benefits as a result of the construction process. At the 
broadest level, businesses are most likely to experience positive impacts during the construction 
phase are those servicing the construction industry including construction companies, suppliers 
and development consultants. At a local level, retailers and food and beverage premises in and 
near the project area would be expected to attract increased trade from construction workers 
during the delivery phase of the project. 

Bantry Bay Shops 
During construction, the road widening along the southern side of Warringah Road would 
necessitate the acquisition of seven lots located within the Bantry Bay Shops. The seven lots 
comprise the total Bantry Bay Shops (12 businesses in total), include a fishing tackle shop, a 
service station, restaurants, a family medical practice, a pharmacy, a funeral service, a café, and 
a real estate agent. These businesses offer a range of services (including a late night Pharmacy 
as well as a Medical Centre) together with local dining options. 

Based on a desktop assessment using industry benchmarks, the existing businesses may 
generate in the order of 40 to 55 jobs full time equivalent jobs both directly onsite and offsite (i.e. 
through deliveries or the provision of services). 

The acquisition of these properties would be undertaken by Roads and Maritime in accordance 
with the Just terms Compensation Act. Furthermore, Roads and Maritime would facilitate a price 
negotiation that includes costs associated with finding new premises, relocation, new shop fit out 
and advertising. As a consequence it is intended that the existing businesses and the jobs that 
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they generate are relocated within the locality to minimise any impacts to the local economy and 
the provision of services to the local community.  

The changing nature of the locality provides a range of opportunities for some businesses to 
potentially relocate, subject to availability, within: 

· The Forestway Shopping Centre located 700 metres west of the existing Bantry Bay Shops 

· The Skyline Shopping Centre located 1.2 kilometres east from the existing Bantry Bay Shops 

· The new Northern Beaches hospital complex located directly opposite the existing Bantry Bay 
Shops 

· The proposed new town centre presently being planned by Warringah Council as part of the 
broader Frenchs Forest Structure Plan (location yet to be determined).  

Roads and Maritime would use best endeavours to work with businesses to minimise impacts on 
convenience and service provision to residents within the existing neighbourhood shops walking 
catchment. This latter point is discussed further below under Section 10.3.3 Social Infrastructure. 

Aurora Business Centre and Forestridge Business Park 
During construction, the road widening of Warringah Road would necessitate the acquisition of 
land at the northern end of the Aurora Business Centre (near the corner of Warringah Road and 
Wakehurst Parkway) and an aread of Forestridge Business Park.  

The area to be acquired at both locations comprises landscaped vegetation. No buildings or car 
parking spaces would be affected. As a consequence any direct impact to the function or 
operation of businesses within the centre would be avoided.  

Both the Aurora Business Centre and Forestridge Business Park would be impacted during 
construction of the Stage 2 Project by the opening of Aquatic Drive. Construction is likely to result 
in some noise and traffic impacts, with potential access and parking constraints during business 
hours.  

Economic activity 
These acquisitions are likely to impact the services and retail choice available to the local 
community. The loss of local shopping areas could reduce the convenience for the surrounding 
community of having nearby shops, as well as negatively impacting the sense of community 
through the transformation of a local meeting area. The significance of these impacts on the local 
community depends on whether the local retail offering is replaced and where it is replaced, 
noting that Forest Way shopping centre provides many of these goods and services.  

Construction workers would generate in the order of $736, 500 per annum in retail expenditure 
that could potentially be spent at shops in the study area. This equates to $2.21 million over the 
two year construction period. 

The estimated $310 million of direct construction costs of the Stage 2 Project would generate a 
further $409 million of activity in production induced effects and $307 million in consumption 
induced effects. Total economic activity generated by construction is therefore estimated at 
$1,026 million. Furthermore, based on $310 million construction cost, 884 job years would be 
directly generated by the proposed development in construction. 
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 Property impacts 10.3.2
To enable construction of the Stage 2 Project, it would be necessary for Roads and Maritime to 
completely acquire 17 lots and partially acquire 18 lots (refer to Table 5.4 and Figure 5.10).  

The acquisition of residential, business or community properties for infrastructure work can have 
significant impact to property owners and/or tenants as well as clients or user groups. The 
proposal of all or part of one’s property being acquired can be a daunting matter and requires 
careful management to minimise any associated stress. For both residential and business 
properties, anxiety and social stress can be created owing to uncertainty, timing, perceived or 
actual effects on property value, the need to find suitable alternative properties and the cost and 
inconvenience associated with relocation. 

There are also social impacts including the loss or disruption of community linkages, cohesion 
and services. It can be a concern for residents if they are required to relocate away from local 
communities and cultural networks leading to isolation and social severance. 

Land acquisition would be carried out in accordance with the Roads and Maritime Land 
Acquisition Guide (RTA, 2010) and the conditions outlined in the Roads Act 1993 and Land 
Acquisition (Just Terms Compensation) Act 1991. Acquisition of properties would be conducted 
by Roads and Maritime either through negotiated purchase or if that fails compulsory acquisition. 
Generally it is considered desirable for public acquisition to be handled through negotiation 
wherever possible and only where negotiation breaks down to resort to compulsory acquisition. 
As a result Roads and Maritime would make every effort to negotiate a mutually acceptable offer 
and equitable price with property owners. Where relevant, early engagement with affected parties 
has begun and will continue to be sought in order to share information and to work cooperatively. 

 Local amenity impacts 10.3.3
During construction noise, dust, visual and traffic disturbances have the potential to adversely 
affect the amenity of sensitive receivers within the local area. These impacts may include 
increased noise and vibration generated by construction plant and equipment; increased traffic 
noise around the areas of major construction; increase noise generated by out of hours 
construction activity (only expected to occur when necessary to maintain network capacity and 
user safety); and, visual impact of construction machinery, compounds and work. 

Sensitive receivers most likely to be impacted by changes to local amenity during construction of 
the project would be surrounding residents, businesses and those attending the Frenchs Forest 
Public School and The Forest High School, although the degree of the impact would vary.  

During Stage 2 Project construction, the amenity of residents, businesses, shoppers, students and 
other visitors to the study area could be adversely impacted by construction noise. A construction 
noise impact assessment is provided in Section 8.4. As discussed in Section 8.4, worst-case 
construction work may result in daytime noise levels above 75 dBA during noise-intensive activities 
at immediately adjacent residences during all Stage 2 construction work. 

The visual amenity of road users would also be impacted during construction (refer to Section 11.4). 
There is also the potential for changes to air quality to be experienced due to dust emissions during 
construction, although the assessment concluded that potential impacts would vary significantly day 
to day depending on the level of activity, operations being carried out and weather conditions (refer 
to Section 14.3). 

During the construction phase construction compounds would be located at the corner of 
Allambie Road and Aquatic Drive, and at the corner of Wakehurst Parkway and Warringah Road. 
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The amenity impacts of the construction compounds have been previously assessed as part of 
the Stage 1 Project Submissions and Preferred Infrastructure Report (Roads and Maritime, 2015).  

If not appropriately managed these construction impacts could reduce the level of comfort, 
convenience and attachment enjoyed by residents, workers and others in the study area. Excessive 
noise and vibration impact could also lead to anxiety and sleeplessness which in turn can have a 
significant health impact. A range of mechanisms can be applied to minimise amenity impacts 
during construction. These include simple but effective measures such as screening, noise 
mitigation at source, and varying work hours. 

 Impacts on community services 10.3.4
There are a number of community facilities in and adjacent to the study area including schools, 
churches, child care centres, open space and recreational facilities.  

Potential impacts on community facilities in the project area may include but are not limited to: 

· Changed pedestrian access to key social infrastructure during construction and operation 

· Impact upon access and visitation to Brick Pit Reserve and Karingal Reserve open space 

· Increased traffic volumes in the vicinity of The Forest High School, Frenchs Forest public 
School, Making a Difference Frenchs Forest Child Care Centre (co-located with Frenchs 
Forest Public School) and the Northern Beaches Hospital which may result in potential road 
safety risks for students and hospital users 

· Increased traffic volume on all roads in the study area including Aquatic Drive 

· Improved pedestrian access and safety from the southern to northern side of Warringah Road 
due to the provision of a shared pedestrian and cyclist bridge near Hilmer Street 

· Improved public transport on account of proposed bus priority measures. 

The Stage 2 Project would remove the existing pedestrian bridge on Warringah Road west of 
Forest Way and replace it with a new shared bridge suitable for pedestrians and cyclists. The new 
bridge would be constructed prior to demolition of the existing bridge to avoid potential for impacts 
on users. 

The loss of the pharmacy and medical centre within the Bantry Bay Shops would impact on the 
convenience of health services for residents in the immediate area and beyond. 

Acquisition of part of Brick Pit Reserve would reduce the area of usable open space in the 
locality. Widening Warringah Road to the south to accommodate the westbound surface lanes 
would also remove large setback and vegetation associated with Karingal Reserve open space. 

 

 Community health and safety 10.3.5
The issue of road user safety during construction has been raised as a community concern, in 
particular the safety of pedestrians and students attending The Forest High School and Frenchs 
Forest Public School.  

Construction of the Stage 2 Project would be carried out in phases to minimise disruption to road 
users and maintain safety of pedestrians and cyclists. Safety of students attending both The 
Forest High School and Frenchs Forest Public School is to be a major priority during construction.  
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As previously discussed, there are a number of community facilities such as local schools and 
childcare services in and nearby the project area which may be affected by noise and other 
hazards during construction and operation.  

During construction potential safety issues might arise relating to:  

· Increased heavy vehicle movements and higher traffic flows temporarily traversing 
lower-capacity road sections  

· Uncertainty generated by changed road, access and parking arrangements for drivers, cyclists 
and pedestrians.  

 Traffic and access 10.3.6
A number of impacts for users of the existing road network and those living and working in and 
around the study area would arise during construction, including: 

· Temporary road closures 

· Reduced speed limits around construction sites and changed road conditions 

· Altered property access on account of road closures and acquisition  

· Increased traffic volumes on account of changed road conditions and construction traffic 

· Footpath diversions on account of construction, road closures and changed access 
arrangements. 

If not appropriately managed these temporary changes have the potential to increase travel 
times, reduce road user safety, make it more difficult to access residences, businesses, schools, 
parks, and lessen patronage to local shops. 

Cumulative impacts may also arise on account of additional construction traffic associated with 
the concurrent construction of the Northern Beaches Hospital, Stage 1 and Stage 2 Projects. 
While hospital construction activities would be limited to the hospital site, construction traffic 
movements generated by the Northern Beaches Hospital construction would potentially utilise 
spare road capacity. The assessment of cumulative traffic impact is addressed in Section 7.3. 

 Public domain 10.3.7
Council owned land identified within the Stage 2 Project construction impact area is zoned RE1 
Public Recreation and understood to be generally used as a nature strip. Widening associated 
with the Stage 2 Project would result in potential impacts including construction traffic, 
construction noise, social and air quality. An assessment of the potential construction impacts 
(including impacts to parcels of Council owned land) has been provided in the relevant sections of 
this EIS.  

 Assessment of potential operation impacts 10.4

 Business and economic impacts  10.4.1
As discussed in Section 10.3.1, it is anticipated that a number of businesses located within the 
study area would experience some impact to their operation during construction. However, these 
impacts would be limited to construction staging and eliminated on completion of work. Operation 
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is likely to increase the traffic patronage of Aquatic Drive, with businesses potentially benefiting 
from increased exposure. Access to the business parks would also be improved during operation. 

 Local amenity impacts 10.4.2
Once the Stage 2 Project has been completed a number of local amenity impacts may 
permanently exist, including: 

· Noise sources being closer to sensitive receivers than currently occurs on account of the 
widening of Warringah Road. A number of sensitive receivers have been identified that are 
sufficiently impacted to be eligible for consideration of property treatment at part of the Stage 2 
work (refer Section 8.5) 

· Changes to air quality are anticipated due to increased traffic capacity, particularly at the 
intersection of Warringah Road and Forest Way. However, concentrations are not predicted to 
exceed their respective maximum 24-hour mean or annual mean criteria at any of the sensitive 
receivers 

· Widening Warringah Road would result in the loss of vegetation including native trees and 
rows of street trees. In addition, widening into Karingal Reserve would impact on the width of 
the existing vegetated ‘buffer zone’ between residences and Warringah Road, which could 
reduce screening of residences from the road and result in a negative visual and amenity 
impact 

· Commercial properties, residences and The Forest High School are partially screened from the 
existing road network by existing vegetation. Vegetation loss associated with road widening 
under the Stage 2 Project, would open up views in some locations (refer to Section 11.5), 
resulting in a negative visual and amenity impact 

· Visual impact from additional road infrastructure (widened road configuration along Warringah 
Road, new underpass, new pedestrian bridge over Warringah Road near Hilmer Street) along 
with introduced noise mitigation measures (e.g. barriers). 

 Impacts on community services 10.4.3
The completion of the Stage 2 Project would provide a number of benefits to the local community 
with regard to access to social infrastructure, including access to the new hospital, existing 
schools and childcare centres.  

The Stage 2 Project would replace the existing pedestrian bridge on Warringah Road west of 
Forest Way with a new shared bridge suitable for pedestrians and cyclists as well as being 
designed for mobility impaired users. This would improve access to Frenchs Forest Public 
School, associated childcare services and Forest Way Shopping Centre. 

A new shared pedestrian and cyclist bridge across Warringah Road west of the intersection with 
Hilmer Street would be constructed as part of the Stage 2 Project and would be designed for 
mobility impaired users. This would provide access to The Forest High School and Northern 
Beaches Hospital. The Stage 2 Project would also provide a new connection between Wakehurst 
Parkway and Aquatic Drive, providing improved access to the Warringah Aquatic Centre and 
Aquatic Reserve on opening. 

Access improvements would also assist in minimising any disruption caused by the acquisition of 
the Bantry Bay shop businesses to local residents. The acquisition and relocation of the Bantry 
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Bay shops and services could adversely affect the convenience of local residents within the 
neighbourhood shops existing walking catchment. 

However, it is noted that the Forestway Shopping Centre is located only 700 metres walking 
distance to the west of the Bantry Bay Shops. This larger centre provides a range of comparable 
and alternative retail facilities including:  

· Restaurants and take-away dinning – an alternative to the Thai, Pizza, Chinese and Indian 
restaurants provided by the Bantry Bay shops 

· Cafes – an alternative to the cafe provided by the Bantry Bay shops 

· A Pharmacy – as an alternative to the cafe Pharmacy provided by the Bantry Bay shops, 
although not operating for the same extended hours. Once operational, the Northern Beaches 
Hospital will also provide out of business hours care and medical assistance thereby mitigating 
the potential severity of this impact 

· A real estate agent – an alternative to the real estate provided by the Bantry Bay shops.  

Whilst the Forestway Shopping Centre does not provide a funeral parlour, this use is not 
considered a day to day service but rather an occasional and thereby destination related use. It 
would not therefore be considered unreasonable to travel further than the neighbourhood shops 
for this service.  

An alternative restaurant, cafe and pharmacy are also provided 1.2 kilometres from the current 
Bantry Bay location in the Skyline Shops. Like the Forestway pharmacy, the Skyline Pharmacy 
does not operate under the same extended hours as the existing Bantry Bay Pharmacy, however 
as noted above, the new Northern Beaches Hospital will provide after-hours care for 
emergencies.  

Finally, in replace of the 7 Eleven service station, two alternative service stations are provided in 
the locality including a 1.5 kilometres the east (312 Warringah Road) and 1.5 kilometres west at 
582 Warringah Road.  

 Community health and safety 10.4.4
The Traffic and Transport Assessment (Appendix C) identifies that increased traffic volumes in the 
vicinity of The Forest High School and the Northern Beaches Hospital may result in potential road 
safety risks for students and hospital users during operation. As stated above, once constructed, 
the provision of a shared pedestrian and cyclist bridge across Warringah Road near Hilmer Street 
would provide improved safety and accessibility for both students and hospital users.  

 Traffic and access 10.4.5
During operation it is anticipated the Stage 2 Project would generate a number of benefits for 
residents, businesses, shoppers, students and road users in the study area. The work is expected 
to improve access and connectivity in the study area on account of improved capacity and traffic 
flow and safer operating conditions. The Stage 2 Project would improve access to the Northern 
Beaches Hospital and maintain access to business, residences, schools and other existing land 
uses as well as improving road capacity for vehicles travelling through the study area. 

Once operational, the grade-separation of the Wakehurst Parkway, Forest Way and Hilmer Street 
intersections with Warringah Road would reduce the at-grade traffic volumes on Warringah Road. 
This may reduce traffic queues and associated blocking of turning vehicles through improved 
intersection performance. 
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It is also expected that by separating through traffic and local traffic on Warringah Road, the 
Stage 2 Project would improve network performance across the precinct and reduce the impetus 
for through traffic using local streets (commonly referred to as ‘rat running’) which has been 
identified as a concern for residents due to its impacts on the amenity and safety of local streets. 

Specific additional improvements that would benefit residents, employers, students and other 
visitors to the study area include: 

· Improved safety for road users (including pedestrians and cyclists) – the widening of 
Warringah Road and separation of through traffic from surface road intersections may reduce 
the frequency of rear end crashes and other crashes that are typical in a congested urban road 
environment. Pedestrian safety and connectivity on Warringah Road should be improved by 
the new shared pedestrian and cyclist bridge on near Forest Way and the provision of a new 
shared pedestrian and cyclist bridge near Hilmer Street to provide access to the Northern 
Beaches Hospital and The Forest High School  

· Improved public transport – Transport for NSW is proposing to modify the bus routes within the 
study area and provide more frequent services for these routes in the morning and evening 
peak periods. These improvements are expected to benefit public transport users accessing 
the hospital as well as those in the wider precinct  

· Improve road capacity for through traffic – The traffic modelling carried out for the Stage 2 
Project (refer to Section 7) indicates that these road and intersection upgrades would provide a 
substantial improvement in network capacity and performance. This would generate travel time 
savings for drivers and public transport users compared to the Do Minimal scenario. This has 
the potential to make it easier to access the Northern Beaches Hospital as well as residences, 
schools and other land uses in the study area. The network improvements could also make it 
easier to access local shops and in turn improve patronage to those businesses. 

 Community severance, cohesion and community values 10.4.6
Community surveys carried out by Warringah Council have identified that residents have a very 
strong attachment to the local area. Demographic analysis carried out also indicates the area is a 
well-established family orientated suburb with a higher than average home ownership rate. 
Furthermore, the landscape contextual studies have demonstrated that the overall project area, 
has an identifiable sense of place. Consultation suggests that there are a considerable amount of 
people in and around the study area who consider the bushland environment, recreational 
amenities and proximity to natural features as an important component of their day-to-day life.  

Development of the hospital and supporting connectivity and network enhancement roadwork has 
the potential to change the current character of parts of the locality. Hospitals often attract high 
density residential development to accommodate hospital workers; toward the future this has the 
potential to change the village character of the area. These changes resulting from the hospital, in 
addition to the changes to the existing road network required to support the hospital opening and 
background traffic growth, is likely to generate anxiety amongst the local community who have a 
strong attachment to the existing character of the area. 

Community cohesion is also likely to be affected by the scale of the widened and intensified 
arterial road which has the potential to be divisive. Community cohesion is a broad term that may 
be used to describe a strong sense of community, facilitated by the accessibility of the local area. 
A socially cohesive environment is one that can be accessed by a broad spectrum of the 
community thereby facilitating social interaction, engagement and equity. Any reduction in access 
within the study area or change in the area’s local character may detrimentally impact community 
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cohesion. Ensuring that existing pedestrian access arrangements are retained or enhanced will 
support continued connections between the north and south of Warringah Road.  

As discussed in Section 13, the Stage 2 Project would impact on one listed heritage item within 
the Project area, the Former Hollands’ Orchard and Commemorative Grove. 

 Public Domain 10.4.7
The Stage 2 Project would necessitate strip and partial land acquisition across about nine parcels 
and full acquisition of one parcel of Council owned land.  

Council owned land identified within the Stage 2 Project area is zoned RE1 Public Recreation and 
understood to be used as a nature strip. Widening associated with the Stage 2 Project would 
permanently change the land use from RE1 Public Recreation to road reservation.  

 Environmental management measures 10.5
Mitigation and management measures have been developed to avoid, minimise or manage 
potential risks identified in Section 10.3 and Section 10.4. Management and mitigation measures 
have been identified below in Table 10.1 These mitigation and management measures have been 
incorporated in the Environmental Management measures in Section 21. 

Table 10.1 Stage 2 Project safeguards and mitigation measures 

Impact Environmental management measures Responsibility Timing 

Business and 
Economic Impacts 

· Carry out ongoing communication through 
a Communication Strategy with local land 
owners and business impacted by Stage 2 
with specific attention given to the duration, 
location and timing of construction and the 
potential impact on business operations 

Roads and 
Maritime 

Pre-construction 

· Ensure continued communication with 
businesses that will be affected by 
acquisition to minimise uncertainty and 
impacts on business operations, as well as 
establishing a direct contact at Roads and 
Maritime for businesses to consult with as 
required 

Roads and 
Maritime 

Pre-construction 

· The Construction Traffic Management Plan 
would include a signage strategy 
(consistent with Roads and Maritime policy) 
to allow the public, including local and 
passing patrons, to access shops, services 
and businesses during construction 

Contractor Pre-construction 
Construction 

Property Impacts · Provide compensation to those property 
owners directly impacted by project in 
accordance with Land Acquisition (Just 
Terms Compensation) Act 1991 

Roads and 
Maritime 

Pre-construction 
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Impact Environmental management measures Responsibility Timing 

Local Amenity 
Impacts 

· Carry out consultation with the local 
community about the duration, location and 
timing of construction and the potential 
impacts throughout the construction phase 

Roads and 
Maritime and 
contractor 

Construction 

Community 
Services 

· Carry out consultation with schools, child 
care centres, medical facilities and 
recreational facilities throughout 
construction about the duration, location 
and timing of construction and the potential 
impacts on their activities 

Roads and 
Maritime and 
contractor 

Construction 

· Ensure safe and secure access is 
maintained to community facilities and 
open space throughout construction. The 
need for any alternative and/or temporary 
access arrangements would be agreed with 
affected property managers/owners and a 
signage strategy would be implemented to 
explain new access arrangements where 
required 

Contractor Construction 

Traffic and Access · Develop, implement and communicate the 
Construction Traffic Management Plan with 
the aim of minimising traffic impacts and 
disruptions (refer to Section 7.5) 

Contractor Construction 

Community 
Severance and 
Cohesion 

· Ensure existing pedestrian and cyclist 
networks are maintained or provide 
alternate arrangements where needed 

Contractor Construction 

Community 
Consultation 

· Develop and implement a consultation 
program consistent with the Roads and 
Maritime Draft Community Consultation 
Framework that will ensure businesses, 
residents and others stay informed about 
the type, timing and duration of 
construction impacts and any mitigation 
measures being put in place (refer to 
Section 6) 

Roads and 
Maritime and 
contractor 

Construction 
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 Landscape character and visual impact 11
This Section provides an assessment of landscape character and visual impacts for the Stage 2 
Project as identified in the SEARs. 

The assessment is supported by detailed investigations, which have been documented in the 
Landscape character and visual impact assessment working paper (SMM 2014) in Appendix G.  

The proposed management and mitigation measures in this section are collated in Section 21. 

Secretary’s Environmental Assessment Requirements Where 
addressed 

Visual Amenity, Built Form and Urban Design  

Rationale for the overall design of enhancement works and key elements within the 
framework of the concept proposal in terms of:  
· Scale, length, height, width, materials, lighting and relationship of elements that 

affects the form and appearance of the proposal in its context for users and the 
community 

· Views to and from the proposal, and 
Design relationship to the existing State road network and adjoining built forms and 
streetscapes, and 

Section 11.3 

An assessment of the visual and amenity impacts of the proposal (including a visual 
impact assessment) on the local and regional area, particularly on: 
Existing and future residential properties adjacent to the proposal alignment 
The proposed Northern Beaches Hospital and The Forest High School 
Character Precincts 
Landscape, particularly trees and vegetation along the Wakehurst Parkway and 
Warringah Road corridors 
Adjoining commercial, industrial, educational, cultural and recreational land uses, and  
Significant vantage points in the public domain. 

Section 11.4 and 
Section 11.5 

Consideration of design, including safety aspects, for pedestrian, cycle and bus 
connectivity and access and related facilities as part of and within the vicinity of the 
proposal 

Section 11.3 

Landscape needed to protect or repair affected trees and vegetation, mitigate proposal 
impacts and blend the proposal into the adjacent environment, and consistency with 
the landscape and urban design concepts of the proposed Northern Beaches Hospital 

Section 11.3 

Incorporation of water sensitive urban design where possible, and  Section 11.3 

Visual impact assessment of the construction and operation impacts of the proposal 
and how visual and amenity impacts are to be mitigated including noise mitigation 
measures.  

Section 11.5.2, 
Section 11.6 and 
Section 8.6 
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Secretary’s Environmental Assessment Requirements Where 
addressed 

Consideration of the design objectives and principles identified in Northern Beaches 
Hospital Connectivity and Network Enhancements: Concept Proposal and Stage 1 
Urban Design and Landscape Character and Visual Impact Assessment, Spackman 
and Mossop and Michaels, October 2014; 
As part of the rationale of design, a demonstration that in areas that have a moderate 
to high Landscape Character Impact Rating, that impacts have been minimised, 
including in relation to the loss of verge and vegetation; and 
A demonstration that significant infrastructure will be designed to minimise impacts, 
including but not limited to retaining structures and walls associated with the slot road, 
pedestrian overbridges and noise walls. This will include the presentation of visual 
concepts for these structures. 

Appendix G 
 
 
Section 11.4 
 
Section 11.4 and 
Section 11.5 

 Assessment methodology 11.1

 Landscape character assessment 11.1.1
The Stage 2 Project landscape character assessment (refer to Appendix G) has been carried out 
in accordance with the Roads and Maritime ‘Guidelines for Landscape Character and Visual 
Impact Assessment’ (Roads and Maritime, 2009). In accordance with these guidelines, a 
landscape character assessment has been carried out to evaluate the impact of the Stage 2 
Project on the area’s combined built, natural and cultural character or sense of place. 

Landscape character zones (LCZs) are defined for the purpose of gaining an understanding of 
land use, topography and vegetation in combination with other factors intrinsic to the local 
landscape. The LCZs facilitate detailed assessment of the character of the project study area and 
of the magnitude, sensitivity and impact likely on the landscape character of each zone to be 
experienced as a result of the Stage 2 Project work. LCZs have been identified for the Stage 2 
Project as illustrated in Figure 11.1. A description of the existing environment within each LCZ is 
provided in Section 11.2.1. 

In landscape character assessment, magnitude refers to the type of project and its compatibility 
with the existing landscape character. All anticipated elements of the Stage 2 Project, including 
the alignment, road infrastructure, footpaths, planting, lighting, etc. are considered. The scale of 
the element (height, length), as well as its location or setting, all have a bearing on the magnitude 
of the physical presence of the work.  

A high magnitude results if the project is a major development or piece of road infrastructure and 
contrasts highly with the surrounding landscape, or entails heavy modification of the existing 
landscape, for example, the large-scale removal of existing vegetation. A moderate magnitude 
rating would result if the project is moderately integrated into the landscape. A low magnitude 
rating would occur if the project is of a small scale and integrates well into the landscape. 

The magnitude impact rating considers whether the project has a positive or negative impact on 
the landscape character of the zone. For example, a project may be of a large scale but may 
provide beneficial outcomes such as increased open space, enhancement of the areas ‘sense of 
place’, and better connectivity. 
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Sensitivity is assessed on the perceived value of the existing landscape character. A judgment 
has been made as to the quality of the landscape, its cultural and historical importance to the 
community, scenic quality, and overall composition of the place and its inhabitants. 

The landscape character assessment also considers how the road corridor is used and how it 
functions as part of the region. The assessment has looked at both existing landscape character 
and landscape character post-completion. 

Impact is the combination of the magnitude and sensitivity rating in accordance with the Impact 
Assessment Grading Matrix (refer to Table 11.2). 

 Visual impact assessment 11.1.2
The Stage 2 Project visual impact assessment (refer to Appendix G) has been carried out in 
accordance with the Roads and Maritime ‘Guidelines for Landscape Character and Visual Impact 
Assessment’ (Roads and Maritime 2009). In accordance with these guidelines, a visual impact 
assessment has been prepared to evaluate the impact of the Stage 2 Project on views. 

Visual catchment zones and visual assessment precincts 
A combination of the physical characteristics of the site, the nature of the existing road corridor 
and the Stage 2 Project itself define the visible area and the catchment from where the work is 
visible. This visual catchment has then been defined into two Visual Catchment Zones (VCZ) 
based on geographic proximity to the proposal and includes: 

· Primary VCZ an approximate 25 metre band around the road kerb line  

· Secondary VCZ approximately 25–100 metres from the road kerb line. 

Within the Primary VCZ, Visual Assessment Precincts (VAP) have been identified based on key 
centres of activity associated with the Stage 2 Project. Viewpoints within the VAPs have been 
selected and assessed as a group for potential impacts.  

In measuring the impact of change within the VAP, the following conditions have been taken into 
account: 

· Distance between viewer and road 

· Elevation change between viewer and road 

· A visual and desktop assessment made of the vertical and horizontal field of view impacted on 
by physical site features 

· An assessment made of the type of intervention made by the project into the existing 
landscape. 

The assessments are carried out against the following primary conditions: 

· Public domain impacts 

· The impact from private properties or other selected locations 

· The impact upon users of the road itself or other connecting roads. 
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Visual impact assessment 
The potential visual impact of the Stage 2 Project has been assessed in relation to a number of 
key viewpoints within the Primary and Secondary VCZs. The method of assessment involved: 

· Defining the scale or size, form and type of the Stage 2 Project within the context of the 
study area 

· Establishing an estimated visual catchment, through desktop analysis and ground truthing 

· Identifying key viewpoints from both where the Stage 2 Project would be visible, and from 
within the Stage 2 Project (road user views) 

· Assessing the level of potential visual impact on viewers at these viewpoints from the Stage 2 
Project.  

The magnitude of change to existing views and the sensitivity of the viewers has been assessed 
for each of the chosen viewpoints in accordance with the Roads and Maritime impact grading 
matrix (refer to Table 11.2).  

A high magnitude results if the project elements are of a major scale and are considered out of 
scale or uncharacteristic of the existing visual character, or if there is considerable modification to 
the existing landscape. A moderate magnitude would result if the project elements are prominent 
but not considered to be substantially uncharacteristic with the existing visual character. A low 
magnitude results if there is minimal alteration to the existing view and the project elements are of 
a scale and nature that is consistent with the existing visual character. 

Sensitivity is the measure of the visual importance of the view. Visual sensitivity includes the 
consideration of the perceived cultural and historical values of the visual environment and the 
elements within it. Generally, viewers with the highest sensitivity include: 

· Residents who have existing views that would be affected by the proposed work 

· Users of public open space where their attention is focused on the visual landscape, for 
example, lookouts or other scenic natural areas 

· Communities that place high cultural and historical significance on the visual landscape. 

Viewers with the lowest sensitivity are most likely to be: 

· Employees working within an enclosed workplace and focused on their work – however 
interesting views should be provided for them within a short walk from their workplace 

· Motorists (apart from tourists) whose attention is focused on driving – however it is important to 
provide a stimulating motorist experience. 

 Landscape character and visual assessment matrix 11.1.3
Table 11.2 comprises the matrix against which the sensitivity of the viewpoint to the Stage 2 
Project, and, and the magnitude of change in the view and potential landscape character impacts 
caused by the Stage 2 Project, are rated. When combined, an overall impact rating for the 
landscape character, and visual impact, is derived. 
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Table 11.1 Roads and Maritime Landscape Character and Visual Assessment Matrix 

  Magnitude 

  High Moderate Low Negligible 

Sensitivity 

High High impact High to 
Moderate 

Moderate 
impact Negligible 

Moderate High to 
Moderate 

Moderate 
impact 

Moderate to 
Low Negligible 

Low Moderate 
impact 

Moderate to 
Low Low impact Negligible 

Negligible Negligible Negligible Negligible Negligible 

 Existing environment 11.2
The Roads and Maritime Guidelines for Landscape Character and Visual Impact Assessment 
(Roads and Maritime, 2009) provides the following definition of landscape character – ‘Landscape 
character is the aggregate of built, natural and cultural aspects that make up an area and provide 
its unique sense of place’. Landscape in this context is taken to include all aspects of a tract of 
land – the built, planted and natural topographical and ecological features.’ In applying this 
definition to the specific conditions within the study area and the features of the Stage 2 Project, 
the landscape character assessment also considers how the road is used and how it functions as 
a part of the region.  

The landscape contextual studies carried out as part of this EIS have demonstrated that the study 
area has an identifiable sense of place. The combination of bushland, cultural tree planting, low-
density residential and open space, exhibits the visual and landscape qualities that are consistent 
with the northern beaches region of Sydney. The historical development of the area has resulted 
in recognisable cultural patterns on the landscape, combined with development that responds to 
natural landscape features such as topography. The assessment has looked at both existing 
landscape character and landscape character post-completion for the Stage 2 Project. 

Road users using Warringah Road experience the bushland character immediately after crossing 
Roseville Bridge to the west of the study area, an experience that continues in an easterly 
direction, as well as to the north and south. Wakehurst Parkway, which links Seaforth in the south 
with Narrabeen in the north, generally comprises a densely enclosed bushland character that is 
consistent with the northern beaches and similar to other arterial connections in the region such 
as Forest Way and Mona Vale Road. 
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 Landscape character zones 11.2.1
LCZs have been identified for the Stage 2 Project as illustrated in Figure 11.1. 

Wakehurst Parkway  
Wakehurst Parkway and immediate curtilage, including the intersection with Warringah Road 
including approaches 

The main component of the landscape character zone is Wakehurst Parkway, which comprises a 
single carriageway road for much of its length and is densely enclosed by predominantly native 
bushland. The dense vegetation reinforces the northern beaches character as many people enter 
the area via this gateway. On approach to Warringah Road from the north, Wakehurst Parkway 
rises sharply from the Middle Creek valley. The southern approach to Warringah Road is 
characterised by an enclosed ridgetop driving experience, which opens out at the intersection. 
From both directions ‘sense of arrival’ is experienced by the road user upon reaching Warringah 
Road. The road, which bisects the Stage 2 Project area and connects the suburbs of Seaforth 
and Narrabeen, is heavily used in peak periods causing the intersections with Frenchs Forest 
Road and Warringah Road to be heavily congested. 

Pedestrian engagement with this character zone is limited to signalised crossings at the major 
intersection and occasional walking trails, such as the one linking Aquatic Drive and Fitzpatrick 
Avenue East via an existing pedestrian bridge. Vegetation is presently a dominant feature of the 
pedestrian experience also, as there is no development along this section of the road, within a 
100 metre wide corridor. 

While the intersection footprint is large, it is currently bordered by vegetation, though this is less 
dense due to the recent clearing associated with construction of the Northern Beaches Hospital. 
Future development resulting from the Warringah Council Structure Plan may further reduce the 
vegetation in this area. 

Warringah Road (East)  
Warringah Road and immediate curtilage from west of Forest Way to Courtley Road in the east. 

Warringah Road is an important transport corridor for the Northern Beaches and is situated on an 
east-west ridgeline. The road currently experiences heavy congestion during peak periods. In this 
section of the road, mature Liquidambar street trees and native trees dominate the road corridor 
and are associated with verge planting, business parks, schools and further to the east and west, 
residential gardens. 

The road exhibits a ‘parkway’ character as a result, and in combination with its position on 
relatively high ground and wide vegetated verges and roadside vegetation, forms a gateway to 
the Forest district of the Northern Beaches. An opening and closing of vistas occurs due to the 
ridgeline position and the variations in density of roadside vegetation. 

Pedestrian footpaths line both sides of Warringah Road for much of its length, occasionally 
winding through wider areas of trees in turf. Footpaths range from kerbside positions to being set 
behind grassed verges with street trees. The pedestrian experience is therefore also one of a 
‘parkway’ character. 

Commercial properties in this zone currently enjoy large setbacks from Warringah Road and are 
often densely vegetated. 
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Warringah Road (West) and Forest Way  
Warringah Road and immediate curtilage from Fitzpatrick Avenue East to Forest Way  

This landscape character zone comprises a highly urbanised road corridor located within a 
suburban landscape and is bisected by Forest Way, which connects Warringah Road to Mona 
Vale Road. Further north, outside of the study area, Forest Way adopts a strongly vegetated 
parkway character, while further west, Warringah Road descends into the more residential setting 
of the suburb of Forestville. 

A major feature of the landscape character zone is the Forestway Shopping Centre, a 3-storey 
structure, with entrances off Forest Way and Russell Avenue. A smaller group of shops known 
locally as Bantry Bay Shops is located on the corner of Warringah Road and Bantry Bay Road. 
Other notable features are The Forest High School and Frenchs Forest Public School, both which 
front the arterial roads in this zone and provide visual relief in terms of open space and mature 
vegetation. 

Karingal Reserve is a road reserve sandwiched between Warringah Road and Karingal Crescent, 
which provides a substantial forested edge to this section of Warringah Road and contrasts with 
the broad expanse of the existing intersection of Warringah Road and Forest Way. An existing 
concrete pedestrian bridge crosses over Warringah Road from Karingal Reserve towards Frenchs 
Forest Public School and Forestway Shopping Centre. Its location, arched form and integrated 
haunching comprise a locally identifiable landmark at the intersection with Forest Way. 

Karingal Crescent/Bantry Bay Road 
This landscape character zone comprises a well-vegetated suburban enclave bordered by 
Warringah Road along its northern and western edges and on two sides by existing vegetation 
associated with the Bantry Bay catchment. The zone is not accessed directly by Warringah Road 
and road users must use Fitzpatrick Avenue, Hilmer Street or Bantry Bay Road, which results in a 
more secluded environment. The zone is set back from Warringah Road and Wakehurst Parkway 
by vegetation ranging from 50 to 100 metres in width, which in combination with tree lined streets 
and well-vegetated back yards, defines the character of this zone. 

Karingal Reserve, a road reserve sandwiched between Warringah Road and Karingal Crescent, 
provides a substantial forested edge to this corresponding section of Warringah Road and offers 
a rare experience of separation from the main roads for pedestrians and cyclists who use the 
shared path that winds through the reserve. Residents on Karingal Crescent, which back on to 
this reserve, enjoy a degree of privacy and amenity from Warringah Road. 

A small park known as Brick Pit Reserve falls within 100 metres of Wakehurst Parkway and is 
accessed via Bantry Bay Road. The park comprises historical information in the form of plaques, 
a children’s play area and seating. Residents have good access to retail, being either the Bantry 
Bay Shops or via the pedestrian bridge over Warringah Road to Forestway Shopping Centre. 
Local schools are also in close proximity via similar connections. 

Aquatic Drive/Allambie Road (South)  
Located to the south of Warringah Road and east of Wakehurst Parkway, this zone comprises 
commercial buildings set amongst landscaped carparks and setbacks. The zone is accessed via 
Allambie Road and Aquatic Drive, which terminates at the Warringah Aquatic Centre about 100 
metres from Wakehurst Parkway. 

Other notable features of this zone are the existing substation and a now disused property, which 
is to be converted into the site office and compound during construction. 
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Commercial properties have generous setbacks of around 40 metres from Warringah Road, 
which are well-vegetated, contributing to both the parkway character of Warringah Road in 
Zone 4, as well as the business park character of this zone. 

At peak times during office opening and closing, traffic delays are experienced due to limited local 
road connections and capacity. 

 



LCZ01

LCZ04

LCZ07

LCZ06

LCZ02

LCZ03

LCZ05

Landscape character zones Figure 11-1

Stage 2 construction impact area
Hospital Site
Intersections
Compound site (Stages 1 and 2)

Landscape character zone
LCZ01 Frenchs Forest Road East/Allambie road (north)
LCZ02 Frenchs Forest Road West/Naree Road
LCZ03 Wakehurst Parkway 

LCZ04 Warringah Road (East)
LCZ05 Warringah Road (west)/Forest Way
LCZ06 Karingal Cresent/Bantry Road
LCZ07 Aquatic Drive/Allambie Road (South)

0 500250

Metres



 

266 Northern Beaches Hospital Road Connectivity and Network Enhancements – Environmental Impact Statement 
Roads and Maritime Services 

 

 Visual catchment zones 11.2.2
As discussed in Section 11.2.2, two VCZs were identified for the Stage 2 Project, the Primary 
VCZ (about 0 to 25 metres) and the Secondary VCZ (about 25 to 100 metres). Within the Primary 
VCZ, seven VAPs have been identified based on key centres of activity associated with the Stage 
2 Project. Table 11.3 provides details of the VCZs. 

Refer to Figure 11.2 for visual catchment zone and visual assessment precinct identification.  

Table 11.2 Stage 2 Primary Visual Catchment Zones 

Stage 2 
Primary VCZ 

Description of VCZ 

Public School This visual assessment precinct is located at the western end of the Stage 2 area, on 
the northwestern verge of Warringah Road, immediately south of the intersection with 
Forest Way. 

Karingal A This precinct is located on the southeastern verge of Warringah Road, between 
Fitzpatrick Avenue and the existing pedestrian bridge. 

Karingal B This precinct is located between Karingal Crescent and Warringah Road from the 
existing pedestrian bridge in the west until the street turns sharply to the south. 

Forest Way This precinct is located on the northern verge of Forest Way near the intersection with 
Warringah Road, next to the The Forest High School. 

The Forest High 
School 

This precinct is located within the grounds of the high school, on the northern verge of 
Warringah Road. 

Bantry Bay 
Shops 

This precinct is located on Warringah Road, between Bantry Bay Road and Hilmer 
Street. The dominant land use in this precinct is primarily commercial with 
neighbouring residential to the south and a small pocket of residential houses (one 
with commercial suites) to the west. The shops comprise a mixture of tenancies 
including several restaurants, a medical centre, funeral parlour and a service station. 

Brick Pit Reserve This precinct is located on Warringah Road, immediately east of the intersection with 
Bantry Bay Road. It consists of a small parkland within an existing vegetation corridor, 
containing a playground, seating and plaques relating to local history. 

Skyline Business 
Park 

This precinct is located on the northern verge of Warringah Road, east of the 
intersection with Wakehurst Parkway. The corporate business park is set well back 
from Warringah Road and its frontage comprises a landscaped area with trees. 
Buildings are accessed via Frenchs Forest Road, some with internal drives connecting 
multiple buildings. 

Aquatic Business 
Park A 

This precinct is located on the southern verge of Warringah Road, east of the 
intersection with Wakehurst Parkway. The corporate business park includes buildings 
with various setbacks from Warringah Road and its frontage comprises a landscaped 
area with trees. Buildings are accessed via Aquatic Drive and two driveways. 

Aquatic Business 
Park B 

This precinct is located on the northern verge of Aquatic Drive, at the western end of 
the road, near (but not currently connected to) Wakehurst Parkway. The corporate 
business park includes buildings with various setbacks from Warringah Road and 
Aquatic Drive and its frontage comprises a landscaped area with trees. Buildings are 
accessed via Aquatic Drive, some with internal drives connecting multiple buildings. 
Aquatic Drive is currently closed to traffic at the western end. 
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Stage 2 
Primary VCZ 

Description of VCZ 

Warringah 
Aquatic Centre 

This precinct is located at the end of Aquatic Drive on an internal network of roads and 
carparks, servicing both the Aquatic Centre and nearby playing fields. The Aquatic 
Centre building is set amongst carparking and bushland with a large setback from 
Aquatic Drive. The facility was established 1979. 

Wakehurst 
Parkway 
Pedestrian bridge 

This precinct is located at the southern end of the Stage 2 project on Wakehurst 
Parkway and centred on an existing pedestrian bridge, which links both the Aquatic 
Centre and nearby playing fields with Bantry Bay Road. 

Secondary visual catchment zone 

The Secondary VCZ has been determined as an approximate 25 to 100 metre wide band around 
the Stage 2 Project. This zone captures residences, commercial properties and school grounds 
that: 

· Are well away from the upgrade 

· Are often on the other side of a ridgeline and therefore oriented away from the upgrade 

· Are screened by built form 

· Are situated on more elevated positions and may therefore have glimpses of the upgrade 

· May have longitudinal views up or down the upgrade due to steep elevation changes. 
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 Urban and landscape design elements 11.3
Urban design objectives and principles were established in the urban design framework (refer to 
Section 5), and have been used to guide the urban and landscape design strategy for the 
Concept Proposal and are consistent those identified in the Concept Proposal and Stage 1 EIS 
(Roads and Maritime, 2014).  

Table 11.4 provides a summary of how the objectives and principles were applied to the Stage 2 
Project. The application of the principles aimed to ensure synergies were developed between the 
form and appearance of the Stage 2 Project, and the surrounding landscape. This enabled 
mitigation of landscape and visual impacts of the Stage 2 Project to be imbedded into the design, 
to minimise effects of the Stage 2 Project to road users and the community.  

Further details are provided in Section 5.1 and 5.2, including photomontages and detailed cross 
sections with indicative dimensions of elements of the Stage 2 Project.  

Table 11.3 Urban landscape design objectives and principles 

Urban design objectives and 
principles 

Stage 2 Project strategy 

Retain and reinforce the parkway character of Warringah Road and Wakehurst Parkway and distinguish 
the ecological character of Wakehurst Parkway from the more formal and urbanised parkland character of 
Warringah Road 

Ensure that parkway character of both 
Warringah Road and Wakehurst 
Parkway are retained through ensuring 
adequate retention and protection of 
the existing trees and vegetation 
(where possible). In particular, ensure 
vegetation is retained on both sides of 
the roadway, along Warringah Road, 
where higher impacts are planned 

Due to widening of Warringah Road along the southern verge, 
street trees located in the existing verge, as well trees located 
within business park setbacks and the Wakehurst Parkway 
corridor would be removed. 
In combination with replacement street tree planting, existing 
trees located in the front of commercial and residential properties 
would assist in maintaining the vegetation corridor parkway 
character. 

Minimise earthwork in order to 
maximise vegetation retention 

Due to widening of Warringah Road and Wakehurst Parkway, 
substantial cutting, acquisition and vegetation loss would be 
required.  
Retaining wall design and finishes are to be designed in 
accordance with the mitigation strategy, which would see the use 
of terracing, recessive colours and textured finishes in order to 
reduce visual bulk and respond to the existing landscape. 

Carefully locate shared paths and 
utility corridors so not to require 
removal of critical trees e.g. locate 
shared user path if practical along the 
southern verge of Warringah Road 

In line with Warringah Council’s desire to provide access along 
both sides of Warringah Road for both pedestrians and cyclists, 
shared paths would be required. 
Where road corridor width permits, the shared paths would be 
designed to avoid trees through minimising path widths and by a 
curvilinear route that avoids trees. 

Encroach any required new road work 
into the southern verge of Warringah 
Road 

Widening would primarily occur along the southern verge, in 
order to limit impacts on private and commercial properties to 
one side and in order to reduce impacts on The Forest High 
School and the Northern Beaches Hospital. 
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Urban design objectives and 
principles 

Stage 2 Project strategy 

Apply an informal bush landscape 
character with natural looking materials 
and informal plantings along 
Wakehurst Parkway, and a more 
urbanised parkway landscape concept 
along Warringah Road 

Widening of Wakehurst Parkway as part of the Stage 2 Project 
would occur south of Warringah Road including the new 
intersection with Aquatic Drive. 
With only limited road corridor width available, opportunities to 
reinstate bushland character may be limited in these 
circumstances, however indigenous vegetation communities 
would inform revegetation species selection.  
Street tree selection for all Stage 2 roads would comprise native 
species. 

Improve facilities for all road users – 
including motorists, pedestrians and 
cyclists 

The road and intersection upgrades, footpath connectivity and 
widening and provision for cycling would see improvements to all 
road users. 

Reinforce the lush and green character of the area and express the bushland character 

Use native vegetation in the 
application of landscape design 
strategies to reinforce the character of 
the area 

Indigenous vegetation communities, particularly those 
comprising the Duffys Forest EEC, would inform revegetation 
species selection. 
Ideally, planting and revegetation species would be propagated 
from endemic locally sourced seed. 

Evaluate opportunities of introducing 
street trees along Forest Way 

Where opportunities exist, tree planting would be carried out on 
both road reserve and private properties with landowner consent.  
Landowners would be encouraged to plant trees in the front of 
their properties. 

Reinforce the definition of the 
intersection of Warringah Road and 
Wakehurst Parkway through strategic 
landscape measures such as 
revegetating impacted areas where 
applicable 

Due to widening of Warringah Road, some vegetation loss would 
be unavoidable at the intersection with Wakehurst Parkway. 
Clearing associated with construction activities would be 
revegetated in accordance with the associated vegetation 
community. Street tree selection for all Stage 2 roads would 
comprise native species. 

Minimise impacts to existing vegetation 
and utilise it as green buffers/visual 
foils to new built form, and urban 
infrastructure 

In Stage 2, there would be impacts on existing vegetation due to 
widening and footpath provisions.  
New planting would be carried out to assist with mitigating visual 
impacts. 
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Urban design objectives and 
principles 

Stage 2 Project strategy 

Deliver an integrated approach to traffic (including pedestrian and cycle), public transport and land use 

Provide user friendly pedestrian 
crossings at Warringah Road and 
Forest Way 

In the Stage 2 project, new pedestrian and cyclist crossings of 
Warringah Road would be associated with signalised 
intersections and shared pedestrian and cyclist bridges. 
New pedestrian crossing facilities would be provided at the 
following locations: 
· Shared pedestrian and cyclist bridge over Warringah Road 

near Hilmer Street, the Northern Beaches Hospital and The 
Forest High School. 

Existing pedestrian crossing facilities would be upgraded or 
reconfigured at the following locations: 
· Pedestrian bridge over Warringah Road near the intersection 

with Forest Way to be removed and a shared pedestrian and 
cyclist bridge to be constructed 

· Across Forest Way opposite Forestway Shopping Centre and 
at the intersection with Warringah Road 

· Across Wakehurst Parkway at the intersection with Warringah 
Road 

· Across Warringah Road at the intersection with Wakehurst 
Parkway and the intersection with Allambie Road. 

Pedestrian crossing locations, even where signalised, are to be 
located close to existing crossing locations. There is to be a net 
gain in pedestrian crossings throughout the project. 

Ensure good connectivity to public 
transport modes, particularly along 
Warringah Road 

Limited in-line bus stops would be provided along Warringah 
Road to match existing locations as a minimum. 
Widening associated with bus requirements is to be minimised, 
through careful alignment design, impacts on bicycle and 
pedestrian connectivity, as well as physical impacts on the public 
domain and residential screening requirements. 
Shared paths and footpaths are to connect to bus stops in order 
to ensure access and connectivity for bus users and local 
residents. 

Retain the privacy and amenity of residents in the local streets in the immediate area, and provide 
opportunities for urban restructuring and redevelopment 

Utilise existing vegetation as visual 
screening within new developments to 
retain green character and minimise 
visual impacts 

New developments along Warringah Road may be possible in 
the future in line with the planned Warringah Council Hospital 
Precinct Structure Plan and following the construction of the 
Northern Beaches Hospital. 
New developments should retain existing vegetation to the 
greatest extent possible and incorporate similar strategies in 
order to assist with visual impact mitigation. 
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Urban design objectives and 
principles 

Stage 2 Project strategy 

Apply landscape strategies that 
complement the future character and 
scale of built form elements of the 
precinct 

Existing built form is primarily single storey residential and one 
and two storey commercial buildings. The Northern Beaches 
Hospital development will be substantially bigger in scale than 
the existing built form. 
Road verges and remnant lands resulting from acquisition are to 
be planted, wherever possible, with native street trees and 
shrubs. 

Minimise pedestrian and vehicular 
conflicts and noise impacts for 
residents along Frenchs Forest Road 
West as much as practical 

Pedestrian and vehicular conflicts would be managed through 
signalisation of pedestrian crossings and provision of pathways 
and shared pedestrian and cyclist bridges across Warringah 
Road. 
The pathways would connect with the broader region via new 
footpaths and shared paths along Frenchs Forest Road and 
Warringah Road in Stages 1 and 2. 
Noise impacts resulting from Warringah Road widening would be 
addressed by noise abatement walls, which would be designed 
to integrate visually with other elements. 

Enhance pedestrian facilities and 
crossing points along Frenchs Road 
West to enhance pedestrian safety for 
school children 

Pedestrian crossings points would be rationalised in accordance 
with the road widening and signalisation, however these new and 
existing crossings would be upgraded to improve safety. 
The existing pedestrian bridge located to the west of the 
Warringah Road and Forest Way intersection will be removed 
and replaced with a new shared pedestrian and cyclist bridge. A 
new shared pedestrian and cyclist bridge would also be provided 
across Warringah Road to the west of Hilmer Street to ensure 
safe pedestrian access to The Forest High School. 

Define the address of the hospital locality as well as expressing the area as a gateway to the Northern 
Beaches. 

The opportunity exists to make the 
hospital site a strong visual marker 
along the journey, reinforcing the 
sense of place. 

The hospital would be visible from Frenchs Forest Road, 
Wakehurst Parkway and Warringah Road, as well as from longer 
range viewpoints situated on higher ground. 
Gateway landscape treatments and robust urban design would 
assist with reinforcing the ‘sense of place’ and mitigating visual 
impacts. 

Create a clear structural framework for streetscapes that enhances the legibility, way-finding and 
functioning of the precinct 

Consider separating regional from 
local traffic to enhance the legibility 
and way-finding around the precinct 

Local traffic would continue to use Frenchs Forest Road, with 
regional traffic using Warringah Road, Wakehurst Parkway and 
Forest Way. 
Signalised intersections would be provided in order to facilitate 
local traffic access to Warringah Road (via the surface 
carriageway) during peak hours. 



 

Northern Beaches Hospital Road Connectivity and Network Enhancements – Environmental Impact Statement 
Roads and Maritime Services 

273 

 

Urban design objectives and 
principles 

Stage 2 Project strategy 

If possible, avoid the introduction of 
noise barriers that visually bisect the 
community/precinct. If these elements 
would be required integrate these with 
fencing elements and soften their 
appearance 

Noise modelling and assessment has identified the need for a 
noise barrier along the southern side of Warringah Road 
generally between the Sydney Water supply line and Bantry Bay 
Road.  
 

Minimise impacts to existing vegetation 
and utilise it as green buffers/visual 
foils to new built form, and urban 
infrastructure 

Due to demands on the corridor, it has been necessary to 
remove existing vegetation to allow for road widening. 
Where front-line vegetation such as street trees would be 
removed, this would be mitigated by revealing second-line 
vegetation and replacement with new planting. Land owners 
would be encouraged to plant trees in the front of their properties 
where applicable. 

Reinforce/formalise the existing 
pedestrian link between hospital site 
and school 

In the Stage 2 project, signalised crossings and shared 
pedestrian and cyclist bridges would be provided in order to 
ensure safe pedestrian movements into the hospital precinct and 
schools. 

Ensure existing pedestrian links are 
retained and proper connectivity is 
achieved to road crossings, particular 
for Warringah Road 

Pedestrian access would be maintained along both sides of 
Warringah Road and generally throughout the Stage 2 project. 
Important suburban connections would be maintained across 
Warringah Road via shared pedestrian and cyclist bridges and 
signalised intersections. 

Create a buffer zone between road 
and path to increase pedestrian safety 
and articulate the paved surfaces 

On Warringah Road, a turf or planted strip would generally be 
provided adjacent to the kerb where possible and where space 
permits in order to provide greater separation of vehicles and 
pedestrians. 
Where screening is not required or not feasible along property 
boundaries, pedestrian footpaths are to be set back from the 
kerb and separated by landscape where space permits. 

Avoid as much as practical the 
introduction of barriers  

Barriers would be required for the Stage 2 project where 
pedestrian access is provided next to the intersection of 
Warringah Road and Forest Way or next to a distinct level 
change that would pose a safety risk. 

Evaluate opportunities to introduce 
pedestrian crossings as overpasses, 
acting as legible markers to both 
drivers and pedestrians 

In the Stage 2 project, the existing pedestrian bridge on 
Warringah Road near the Forest Way intersection would be 
replaced with a new shared pedestrian and cyclist bridge. A new 
shared pedestrian and cyclist bridge would also be provided in 
order to maintain access to the The Forest High School in the 
vicinity of Hilmer Street. 

Ensure hospital access/entry point 
allows proper connectivity to major 
arterial roads 

The primary access to the hospital would be via a new signalised 
intersection of Frenchs Forest Road. Another access would be 
provided off Warringah Road. 
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Urban design objectives and 
principles 

Stage 2 Project strategy 

Apply CPTED (Crime Prevention 
Through Environmental Design) 
principles in the design resolution of 
the Stage 2 Project. 

CPTED has informed the design of pedestrian routes throughout 
the Stage 2 Project. In particular, sightlines on footpaths, shared 
paths and shared path bridges have been considered. CPTED is 
to be considered in more detail during the detailed design stage.  
Sightlines and safety would be maintained at all times during 
construction for motorists and pedestrians through careful 
staging and provision of temporary barriers. 
Security would be maintained at all times during construction 
through the provision of temporary fencing along school 
boundaries and following construction through reinstatement of 
permanent security fencing. Any new access points would 
require security gates to be installed. 

Design integrated urban infrastructure/landscape design elements that allow the landscape to dominate 
built forms to recede 

Consider the use of natural materials 
in built form elements to reinforce the 
setting’s character 

On arterial roads, walls facing the road would preferably be 
faced with a high quality concrete panel. All finishes are to be 
designed to a high level of finish generally, as is required of an 
urban setting such as this. 

Consider, if practical, under grounding 
power lines particularly on the high 
ridge area, and in constrained areas, 
to enhance opportunities for planting 

Substantial underground utilities exist across the project area, 
which, in combination with topographical issues, make it difficult 
to accommodate additional underground services. 
The undergrounding of overhead services is to be considered 
further during detailed design. 

Use colour schemes that complement 
the area’s character or that help 
recede built form elements 

Colour schemes are to be selected during detailed design in 
consideration of local textures and colours of the surrounding 
bushland in accordance with the urban design framework. 

Apply landscape strategies that 
complement the future character and 
scale of built form elements of the 
precinct 

Where possible, revegetation would consist of mature potted 
stock including canopy trees, with species informed by the 
Duffys Forest EEC. 

Apply darker colours in areas where 
structures should visually recede 

Colour schemes are to be selected during detailed design in 
consideration of local textures and colours of the surrounding 
bushland in accordance with the urban design framework. 
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Urban design objectives and 
principles 

Stage 2 Project strategy 

Introduce stepped retaining walls 
(where possible) with planted benches 
to reinforce the green character of the 
setting 

In Stage 2, several walls are required in both cut and fill 
scenarios, facing both the road upgrade, private residents and 
facing away from the upgrade towards bushland. 
Walls facing the road upgrade (in cut) are to be clad in locally 
sourced natural sandstone or other material of natural 
appearance. 
Walls facing private property or public land should be 
constructed of stone block facing or other material that blends in 
with the local context.  
Incorporation of terracing and planting into wall design would be 
considered wherever possible in order to reduce the bulk, scale 
and visible surface area of walls, however increasing the 
footprint of the walls should not be carried out at the expense of 
existing vegetation or extend beyond the project boundary. 

Consider widening the road corridor in 
strategic areas to allow better greening 
opportunities  

Widening for the purpose of greening is unlikely due to demands 
on the road corridor within a primarily residential precinct. 
Opportunity exists within the Stage 2 project area to utilise land 
acquired for road widening that is considered surplus to the 
immediate needs of the road corridor. 
In addition to an extensive street tree strategy, planting on 
private property would also be considered subject to land owner 
consent. 

Introduce vegetated batters where 
practical to conceal the apparent 
height of structures 

Cut and fill would generally be reconciled through the 
construction of low retaining walls. 
Where retaining walls are not employed, batters and 
embankments would be revegetated. 

Introduce water sensitive design and 
minimise hard surface engineered 
drainage concepts. 

Due to the upgrade being confined to a narrow road corridor, 
there are only limited opportunities to introduce water sensitive 
urban design landscape treatments. 
Where possible, water sensitive urban design would be 
considered as a means of managing surface water, wherever 
possible. 
Run off is not to be allowed to enter native bushland or creeks in 
an uncontrolled fashion and should be improved and slowed.  

 Assessment of potential construction impacts 11.4
Landscape character and visual impacts would likely occur as a result of construction activities 
associated with the Stage 2 Project. The impacts would be realised during construction of both 
the Stage 1 Project (Roads and Maritime, 2014) and Stage 2 Project.  

Construction of the Stage 2 project would be carried out in stages to minimise disruption on road 
users and maintain safety of pedestrians. Staging details would be determined during the detailed 
design stage. During the earthwork stage there would be large areas of exposed rock and earth 
as well as equipment and vehicles accessing the site. 



 

276 Northern Beaches Hospital Road Connectivity and Network Enhancements – Environmental Impact Statement 
Roads and Maritime Services 

 

Safety of students attending The Forest High School and Frenchs Forest Public School would be 
a major priority during construction. Footpaths are to be clearly delineated, with barriers wherever 
possible in order to provide safe passage next to construction areas. 

Pedestrian bridges provide access between residential enclaves and commercial and community 
facilities, therefore it is critical that access is maintained at all times. In order to achieve this, the 
replacement shared pedestrian and cyclist bridge must be constructed prior to demolition of the 
existing pedestrian bridge. This would have an impact on staging of various components of the 
work. Where new shared pedestrian and cyclist bridges replace signalised crossings and 
signalised crossings cannot be maintained during the work, the new shared pedestrian and cyclist 
bridges would be constructed prior to closure of signalised pedestrian crossings. 

Construction work would result in reduced visual amenity for a number of exiting residences and 
businesses as construction work and new road infrastructure would be clearly visible for the 
duration of construction. The greatest visual impacts would occur following the removal of existing 
vegetation and prior to landscaping work. Construction work would also impact on the users of 
the existing road. Road users may experience a loss of views to the adjacent landscape during 
the construction period. 

Landscape character and visual impacts would be temporary in nature and are in keeping with 
the impacts associated with similar road construction activities. 

 Assessment of potential operation impacts  11.5
While the project would have the potential to provide a more efficient transport system along all 
corridors, and maintain and improve access for pedestrians and cyclists, overall, the Stage 2 
Project would result in substantial impacts on both landscape character and visually, as 
experienced by road users and sensitive receptors. This would be particularly evident along the 
Warringah Road southern verge as a result of the removal of large stands of existing vegetation, 
whereby residents along Karingal Crescent which back on to Warringah Road would experience 
the highest impacts. The removal of the local shops and restaurants at Bantry Bay Road will also 
substantially impact the local community, as well as motorists, due to the loss of convenient 
commerce and a local landmark. 

Landscape character impact and visual impact would be greatest along the east west corridors, 
primarily due to the magnitude of the work proposed as well as the close proximity of residential 
viewers to the work. 

The north south transport corridors have a lesser magnitude of work proposed and are more 
resilient to change. On Wakehurst Parkway an existing signalised intersection at Warringah Road 
would be widened resulting vegetation loss in an existing vegetated corridor and few residents 
would be impacted. Vegetation loss should be minimised due to its status as an endangered 
ecological community. 

In order to mitigate visual impacts within this urban bushland setting, special consideration would 
be required in all landscape character zones of the concept proposal, particularly where resident 
views, lifestyle and bushland are impacted. 

An assessment of landscape character (refer to Section 11.5.1) and visual impacts (refer to 
Section 11.5.2) of the Stage 2 Project is summarised below. A detailed assessment is provided in 
Appendix G. Mitigation measures to be incorporated into the Stage 2 Project detailed design are 
provided in Section 11.6. Mitigation measures as described, would be employed in order to 
reduce impacts. 
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 Landscape character assessment 11.5.1
A series of urban design and landscape objectives were outlined in the Urban Design Framework 
report (KI Studio, 2012) , which have been used as the basis for defining landscape character 
impacts of the Stage 2 Project on the study area (refer to Section 11.4). Seven landscape 
character zones have been defined in the Urban Design Framework report (KI Studio, 2012) 
using land use, topography and vegetation in combination with other factors intrinsic to the local 
landscape. The Stage 2 Project intersects five of the seven defined landscape character zones. 
The landscape character zones facilitate the detailed assessment of the character of the Stage 2 
Project study area, of the Stage 2 Project and of the likely impact on the landscape character of 
each zone as a result of the Stage 2 Project.  

Each of the five landscape character zones defined within the Stage 2 Project area, exhibit 
qualities intrinsic to the northern beaches of Sydney. These qualities include tree-lined streets 
and parkways, remnant bushland corridors, district bushland views (occasionally including water 
views), recreational amenity and distinct topographical change. Residents value these qualities to 
be an important component of their local area, therefore, reduced vegetative screening, wider 
road footprints and a greater reliance on structures to reconcile the road alignment would all 
impact on the landscape character experienced by local residents and workers. 

The character of the Stage 2 Project area is also experienced by the road-user. Drivers and other 
road users would appreciate the experience of travelling through stands of indigenous vegetation, 
surrounding bushland, street trees and the relatively low vertical scale of the surrounding 
development, which is all immediately evident when approaching from the main roads. In Stage 2 
Project the main road corridors are lined by mature street trees and stands of indigenous 
vegetation associated with remnant bushland, schools and corporate business parks. 

Wakehurst Parkway 
The Stage 2 project would see widening along Wakehurst Parkway, south of Warringah Road and 
a new intersection with Aquatic Drive. An existing pedestrian bridge connecting Bantry Bay Road 
and Fitzpatrick Avenue East with Aquatic Drive via an existing pedestrian pathway would be 
retained. The intersection of Wakehurst Parkway with Warringah Road would comprise widening 
and an underpass allowing through traffic on Warringah Road to pass under Wakehurst Parkway. 
Widening of the intersection would impact on vegetation as well as Brick Pit Reserve. A potential 
water detention facility would be located within the extension of Aquatic Drive. 

The impact on landscape character is described in Table 11.4.  

Table 11.4 Wakehurst Parkway LCZ landscape character impact rating 

Sensitivity Magnitude Impact 

Moderate 
· Bushland edges  
· Large pavement area at intersection 

High 
· Cutting/widening 
· Underpass/bridge/portals 
· Shared path 
· Water detention facility  
· Vegetation loss. 

High to 
Moderate 



 

278 Northern Beaches Hospital Road Connectivity and Network Enhancements – Environmental Impact Statement 
Roads and Maritime Services 

 

Warringah Road (West)/Forest Way  
The Stage 2 project would involve widening of the intersection of Warringah Road and Forest 
Way, the construction of a central depressed slot with two overpasses (at Forest Way and Hilmer 
Street) and two shared pedestrian and cyclist bridges (one existing replaced, one new). A surface 
road would run either side of the slot and connect with existing roads at intersections sitting over 
the central slot. Widening would result in retaining walls (primarily in cut) and the removal of 
mature vegetation from Karingal Reserve. Noise barriers (designed to a high level of quality and 
in accordance with Roads and Maritime’s Noise Wall Guidelines) and screening devices would be 
required in order to mitigate noise associated with the roadway from local residents.  

Shared paths and ramps would be constructed in order to provide access to the shared 
pedestrian and cyclist bridges and to connect with existing footpaths. A potential water detention 
facility would be located south of the intersection of Warringah Road with Fitzpatrick Avenue East.  

The impact on landscape character is described in Table 11.5.  

Table 11.5 Warringah Road (West)/Forest Way LCZ landscape character impact rating 

Sensitivity Magnitude Impact 

High 
· Existing six lane road 
· Densely vegetated parkway character 
· Mix of commercial, residential and 

community (schools) land uses. 

High 
· Widening, walling and noise walls 

primarily on southern verge 
· Underpass/bridge/portals  
· Replacement shared pedestrian and 

cyclist bridge 
· Shared path and footpath 
· Substantial vegetation loss along corridor 
· • Variable message sign structure 

(VMS). 

High 

Warringah Road (east) 
The Stage 2 project would see widening of Warringah Road from the underpass portal west of 
Wakehurst Parkway to Allambie Road in the east. This widening would primarily be located on the 
southern verge and allow the construction of a central depressed slot that will allow through traffic 
and a shared path along the southern side. Widening would also result in retaining walls (primarily 
in fill) in several locations and the construction of new kerb and gutter, linemarking, as well as 
substantial removal of street trees, replacement footpaths and landscape planting. The northern 
verge would be largely untouched. 
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Table 11.6 Warringah Road (East) LCZ landscape character impact rating 

Sensitivity Magnitude Impact 

Moderate 
· Existing six lane road 
· Vegetated parkway character 
· Corporate business parks dominate built 

form. 

Moderate 
· Widening/ walling primarily on southern 

verge 
· Underpass/bridge/portals  
· Shared path and fences 
· Water detention facility 
· Vegetation loss 
· Variable message sign structure (VMS). 

Moderate 
 

Karingal Crescent/Bantry Bay Road  
Widening and earthwork resulting from the southern realignment of Warringah Road would see 
the removal of large setbacks and vegetation associated with Karingal Reserve as well as the 
removal of Bantry Bay shops. Pedestrian ramps located near the intersection of Fitzpatrick 
Avenue East and Warringah Road would be required in order to provide access to the new 
shared pedestrian and cyclist bridge over Warringah Road near Forest Way. A new shared 
pedestrian and cyclist bridge would be provided at the intersection of Warringah Road and Hilmer 
Street. Noise barriers and screening devices would be required in order to mitigate noise 
associated with the roadway from local residents (along Karingal Crescent, between Fitzpatrick 
Avenue East and Bantry Bay Road). Footpaths and ramps would be constructed in order to 
provide access to the footbridges and to connect with existing pathways. 

The impact on landscape character is described in Table 11.7.  

Table 11.7 Karingal Crescent/Bantry Bay Road LCZ landscape character impact rating 

Sensitivity Magnitude Impact 

High 
· Quiet residential enclave with access to 

shops, schools and community facilities 
· Substantial vegetative buffer strips 

between residential properties and roads 
· Attractive vegetated streets 
· Connected open space and shared path 

access. 

High 
· Widening, walling and noise barriers 

primarily on southern verge of Warringah 
Road 

· New and replacement shared pedestrian 
and cyclist bridges 

· Shared path 
· Substantial vegetation loss along corridor 
· Removal of Bantry Bay shops. 

High 
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Aquatic Drive/Allambie Road (South) 
This zone has limited work directly associated with the project, however is directly impacted by 
the upgrade in zone 05. The extension of Aquatic Drive and new intersection with Wakehurst 
Parkway would open up traffic in both directions along Aquatic Drive, not only to workers 
associated with the commercial properties but also through traffic moving in and out of the area. 
Widening of Warringah Road and intersections with Wakehurst Parkway and Allambie Road 
would result in vegetation removal and modified traffic flows in the zone. 

The impact on landscape character is described in Table 11.8.  

Table 11.8 Aquatic Drive/Allambie Road (South) LCZ landscape character impact rating 

Sensitivity Magnitude Impact 

Moderate 
· Densely vegetated parkway character, 

with planted setbacks 
· Mix of commercial, residential and 

community (swim centre) land uses. 

Low 
· Minor widening 
· New road connection to Wakehurst 

Parkway and increased traffic 
· Relatively minor vegetation loss 
· Site office/ compound site. 

Moderate to 
Low 

Landscape character assessment summary 
The Stage 2 Project would see the highest character impacts on Warringah Road and Wakehurst 
Parkway. In combination with the Northern Beaches Hospital, the area would see increased 
vehicular, bicycle and pedestrian traffic, increased areas of pavement and reduced soft landscape 
areas and vegetation. This would have a negative impact on local residents, particularly during 
peak times, due to the additional vehicles, pollution and noise. Road users would be more 
exposed to hard structures such as retaining walls, underpasses and shared pedestrian and 
cyclist bridges. The overall landscape character impacts on the Stage 2 Project area would range 
between high to moderate impacts as a result of the sensitivity of the area and the magnitude of 
the proposed work. 

Suburban enclaves in the area tend to be quiet and well-vegetated, with limited exposure to main 
arterial roads, due to generous vegetated road reserve setbacks and limited local road 
connections. High degrees of impact are expected due to a substantial removal of well-vegetated 
road reserve setbacks and replacement with hard surfaces and structures, particularly to 
residents on Karingal Crescent. 

Corporate business parks are typically located on Warringah Road (east) and are set back from 
the road with generous frontages comprising substantial landscaped areas and well established 
trees. Moderate to high impact is likely in these zones due to the loss in part of these setbacks, 
particularly along the southern verge of Warringah Road. 

Motorists using the current road infrastructure in the Stage 2 Project area, typically experience 
large stands of indigenous vegetation, occasional vistas to surrounding natural landscapes, street 
trees and the relatively low vertical scale of the surrounding development. Vegetation removal 
would be particularly noticeable by motorists using Warringah Road in the vicinity of Forest Way, 
as well as motorists approaching Warringah Road on Wakehurst Parkway. This is expected to 
result in a moderate impact. 

The landscape character impact of the Stage 2 Project is summarised in Table 11.9. 
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Table 11.9 Landscape character impact rating 

Landscape character zone Sensitivity Magnitude Impact 

Wakehurst Parkway Moderate High High to Moderate 

Warringah Road (East) Moderate Moderate Moderate 

Warringah Road (West)/Forest Way High High High 

Karingal Crescent/Bantry Bay Road High High High 

Aquatic Drive/Allambie Road (South) Moderate Low Moderate to Low 

Cumulative impacts 
As discussed in further detail in Chapter 20, a range of other development projects are proposed 
within the area affected by the Stage 2 Project and the surrounding area. These projects include 
the hospital and Stage 1 Project, as well as future land use changes and associated development 
within the Northern Beaches Hospital Precinct under Warringah Council’s structure plan (currently 
being prepared by Warringah Council). The combined effect of these development projects would 
substantially affect the landscape character of the area.  

 Visual impact assessment 11.5.2
Primary visual catchment zone 
An assessment of the immediate terrain, built form and vegetation has determined the primary 
visual catchment zone as an approximate 25 metre band around the Stage 2 Project kerb line. 
The zone captures the front line of resident houses and front facades of commercial buildings 
from where the most impacted views are located. 

Local residences tend to be located at similar elevations to the road, typically slightly above on 
the southern side of Warringah Road and slightly below on the northern side, although there are 
locations where this varies. Commercial properties would have views over the upgrade from 
higher floors, as many buildings would be set below road level, particularly on the southern side. 
Many commercial properties and residences are surrounded by vegetation. 

Users of institutions and community facilities would also be impacted, namely The Forest High 
School, Frenchs Forest Public School and Warringah Aquatic Centre. In these locations, widening 
and vegetation loss would be experienced, which would potentially open up views of the upgrade 
and associated infrastructure such as retaining walls. 

Another aspect of visual impact is its relationship to headlight glare and noise barriers. 
Residences in close proximity to the upgrade may also experience these changes in their 
environmental conditions. Vegetation loss associated with widening would tend to open up views 
in some locations, which highlights why new planting would be critical. 

The visual impact experienced within the VAPs and by the road user is described in Section 11.4. 
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Table 11.10 Visual impact assessment 

VAP Visible elements of the Stage 2 
Project 

Affected viewers VAP sensitivity VAP magnitude VAP visual 
impact 

Public School  · Widening of Warringah Road to the 
southern verge and associated 
walling (in cut) 

· Central depressed slot and 
associated barriers and walling (in 
cut) 

· Retaining walls (in cut), barriers 
and noise walls would be visible 
across the far side of the road 

· Replacement shared pedestrian 
and cyclist bridge and associated 
barriers and ramping 

· Substantial vegetation removal on 
southern verge 

· Tree planting and landscaping. 

· Staff and students at Frenchs 
Forest Public School 

· Workers at Forestway Shopping 
Centre and associated community 
facilities (youth centre, day care 
centre) 

· Residents on Warringah Road 
(510, 512, 514 and 516), Ann 
Street (2A, 2, 4, 6 and 8) and 
Fitzpatrick Avenue West  

· Pedestrians and cyclists 
· Road users (assessed separately). 

Moderate 
· Partly 

commercialised 
mixed with 
suburban 
residences and a 
school 

· Existing six lane 
road 

· Existing pedestrian 
bridge 

· Densely vegetated 
backdrop (Karingal 
Reserve) and 
parkway character. 

High 
· Widening 
· Underpass/bridge/p

ortals 
· Replacement 

shared pedestrian 
and cyclist bridge 

· Substantial 
retaining structures 

· Fencing and 
barriers 

· Substantial 
vegetation loss 
including street 
trees. 

High to 
Moderate 
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VAP Visible elements of the Stage 2 
Project 

Affected viewers VAP sensitivity VAP magnitude VAP visual 
impact 

Karingal A · Widening of Warringah Road 
southeastern verge and associated 
walling (in fill) 

· Central depressed slot and 
associated barriers and walling (in 
cut) 

· Retaining walls (in fill), barriers and 
noise walls would be visible in 
foreground 

· Replacement shared pedestrian 
and cyclist bridge and associated 
barriers and ramping 

· Substantial vegetation removal on 
southern verge 

· Tree planting and landscaping. 

· Residents on Warringah Road 
(587), Karingal Crescent (1-14), 
Panorama Crescent (20) and 
Fitzpatrick Avenue East (3, 5 and 
7) 

· Pedestrians and cyclists 
· Road users (assessed separately). 

High 
· Primarily suburban 

residences 
· Existing six lane 

road 
· Existing pedestrian 

bridge 
· Densely vegetated 

screen vegetation 
(Karingal Reserve) 
and parkway 
character. 

High 
· Property acquisition 
· Widening 
· Replacement 

shared pedestrian 
and cyclist bridge 
and associated 
ramps 

· Substantial 
retaining structures 

· Fencing, noise 
barrier and other 
barriers 

· Substantial 
vegetation loss 
including street 
trees. 

High 
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VAP Visible elements of the Stage 2 
Project 

Affected viewers VAP sensitivity VAP magnitude VAP visual 
impact 

Karingal B · Widening of Warringah Road 
southern verge and associated 
walling (in fill) 

· Central depressed slot and 
associated barriers and walling (in 
cut) 

· Retaining walls (in cut), barriers 
and noise walls would be visible in 
foreground 

· Replacement shared pedestrian 
and cyclist bridge and associated 
barriers and ramping 

· Widened intersection with Forest 
Way 

· Underpass/bridge/portals 
· New pathways/shared paths 
· Substantial vegetation removal on 

southern verge 
· Tree planting and landscaping. 

· Residents on Karingal Crescent (16 
to 64 – even numbers and 13 to 33 
– odd numbers) 

· Pedestrians and cyclists 
· Road users.  

High 
· Primarily suburban 

residences 
· Existing six lane 

road 
· Existing pedestrian 

bridge 
· Densely vegetated 

screen vegetation 
(Karingal Reserve) 
and parkway 
character. 

High 
· Widening 
· Substantial 

retaining structures 
· New and 

replacement shared 
pedestrian and 
cyclist bridge 

· Underpass/bridge/p
ortals 

· Fencing, noise 
barrier and other 
barriers 

· Substantial 
vegetation loss 
including street 
trees. 

High 
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VAP Visible elements of the Stage 2 
Project 

Affected viewers VAP sensitivity VAP magnitude VAP visual 
impact 

Forest Way · Widening of Warringah Road 
southern verge and associated 
walling (in fill) 

· Central depressed slot and 
associated barriers and walling (in 
cut) 

· Retaining walls (in cut), barriers 
and noise walls would be visible in 
foreground 

· Replacement shared pedestrian 
and cyclist bridge and associated 
barriers and ramping 

· Widened intersection with Forest 
Way 

· Underpass/bridge/portals 
· New pathways/shared paths 
· Substantial vegetation removal on 

southern verge 
· Tree planting and landscaping. 

· Residents on Warringah Road 
(500) and Holland Crescent (26 to 
38 – even numbers) 

· Pedestrians and cyclists 
· Road users (assessed separately). 

Moderate 
· Primarily suburban 

residences set 
below and facing 
away from the road 

· Existing six lane 
road 

· Existing pedestrian 
bridge 

· Densely vegetated 
screen vegetation 
(Karingal Reserve) 
and street trees 
next to The Forest 
High School. 

High 
· Widening 
· Substantial 

retaining structures 
· New and 

replacement shared 
pedestrian and 
cyclist bridges 

· Underpass/bridge/p
ortals 

· Fencing, noise 
barrier and other 
barriers 

· Substantial 
vegetation loss 
including street 
trees. 

High to 
Moderate 
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VAP Visible elements of the Stage 2 
Project 

Affected viewers VAP sensitivity VAP magnitude VAP visual 
impact 

The Forest High 
School 

· Widening of Warringah Road 
southern verge 

· Central depressed slot and 
associated barriers and walling (in 
cut) 

· New shared pedestrian and cyclist 
bridge and associated barriers and 
ramping 

· Widened intersection with Hilmer 
Street 

· Underpass/bridge/portals 
· Barriers and noise walls would be 

visible in the background 
· New pathways/shared paths 
· Substantial vegetation removal on 

southern verge 
· Tree planting and landscaping. 

· School staff and students 
· Pedestrians and cyclists 
· Road users (assessed separately). 

Moderate 
· School set within 

landscaped open 
space with tree 
planting 

· Existing six lane 
road. 

High 
· Widening 
· New shared 

pedestrian and 
cyclist bridge and 
ramps 

· Underpass/bridge/p
ortals 

· Fencing, noise 
barrier and other 
barriers 

· Vegetation loss 
including street 
trees. 

High to 
Moderate 
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VAP Visible elements of the Stage 2 
Project 

Affected viewers VAP sensitivity VAP magnitude VAP visual 
impact 

Bantry Bay Shops · Widening of Warringah Road 
southern verge 

· Central depressed slot and 
associated barriers and walling (in 
cut) 

· New shared pedestrian and cyclist 
bridge and associated barriers and 
ramping 

· Widened intersection with Hilmer 
Street 

· Underpass/bridge/portals 
· New pathways/shared paths 
· Barriers and noise walls would be 

visible in foreground 
· Shops, service station and three 

residential properties demolished 
· Substantial vegetation removal on 

southern verge 
· New tree planting and landscaping. 

· Residents on Warringah Road 
(463, 465, 467 – all demolished) 
and Hilmer Street (2A – 
demolished, 1 and 2) 

· Shop owners, staff and patrons 
(shops demolished) 

· Pedestrians and cyclists 
· Road users (assessed separately). 

High 
· Mix of commercial 

and suburban 
residences 

· Shops provide 
important local 
resource 

· Existing six lane 
road. 

High 
· Widening and 

property acquisition 
· New shared 

pedestrian and 
cyclist bridge and 
ramps 

· Underpass/bridge/p
ortals 

· Fencing, noise 
barrier and other 
barriers 

· Vegetation loss 
including street 
trees. 

High 
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VAP Visible elements of the Stage 2 
Project 

Affected viewers VAP sensitivity VAP magnitude VAP visual 
impact 

Brick Pit Reserve · Widening of Warringah Road 
southern verge and associated 
walling (in fill) 

· Central depressed slot and 
associated barriers and walling (in 
cut) 

· Widened intersection with Bantry 
Bay Road 

· Underpass/bridge/portals 
· New pathways/shared paths 
· Retaining walls would be visible in 

foreground 
· Substantial vegetation removal on 

southern verge of Warringah Road 
· New tree planting and landscaping. 

· Park users 
· Pedestrians and cyclists 
· Road users (assessed separately). 

High 
· Local park and 

playground set in 
vegetation corridor 

· Local history 
· Existing six lane 

road 

High 
· Widening 
· Underpass/bridge/p

ortals 
· Retaining walls 
· Substantial 

vegetation loss. 

High 

Skyline Business 
Park  

· Widening of Warringah Road 
southern verge and associated 
walling (in fill) at western end of 
precinct 

· Central depressed slot and 
associated barriers and walling (in 
cut) at western end of precinct 

· New pathways/shared paths 
· Retaining walls would be visible in 

cut as they taper out at the western 
end 

· Substantial vegetation removal on 
southern verge of Warringah Road 

· New tree planting and landscaping. 

· Corporate staff 
· Pedestrians and cyclists 
· Road users (assessed separately). 

Moderate 
· Business park 
· Landscaped offset 

with trees 
· Existing six lane 

road. 

Low 
· Widening on far 

side verge 
· Retaining walls 
· Vegetation loss on 

far side verge. 

Moderate to 
low 
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VAP Visible elements of the Stage 2 
Project 

Affected viewers VAP sensitivity VAP magnitude VAP visual 
impact 

Aquatic Business 
Park A 

· Widening of Warringah Road 
southern verge and associated 
walling (in fill) at western end of 
precinct 

· Central depressed slot and 
associated barriers and walling (in 
cut) at western end of precinct 

· New pathways/shared paths 
· Reduction in setback from road 
· Retaining walls would be visible (in 

fill) in foreground 
· Substantial vegetation removal on 

southern verge of Warringah Road 
· Tree planting and landscaping. 

· Corporate staff within buildings and 
those using the outdoor cafes, 
smoking areas and BBQ areas 

· Pedestrians and cyclists 
· Road users (assessed separately). 

Moderate 
· Business park 
· Landscaped offset 

with trees 
· Existing six lane 

road. 

Moderate 
· Widening on near 

side verge 
· Retaining walls (in 

fill) 
· Reduced offset 

from road 
· Vegetation loss on 

near side verge. 

Moderate 

Aquatic Business 
Park B 

· Extension of Aquatic Drive and new 
intersection with Wakehurst 
Parkway 

· New pathways/shared paths 
· Increased through traffic on Aquatic 

Drive 
· Improved access to Wakehurst 

Parkway 
· Retaining walls would be visible (in 

fill) in foreground. 
· Vegetation removal on Aquatic 

Drive alignment  
· New tree planting and landscaping. 

· Corporate staff 
· Pedestrians and cyclists 
· Road users (assessed separately). 

Low 
· Business park 
· Landscaped offset 

with trees. 

Moderate 
· Road extended 
· Retaining walls (in 

fill) 
· New intersection 
· Vegetation loss 
· Improved access, 

through traffic. 

Moderate to 
Low 
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VAP Visible elements of the Stage 2 
Project 

Affected viewers VAP sensitivity VAP magnitude VAP visual 
impact 

Warringah 
Aquatic Centre 

· Vegetation removal on Aquatic 
Drive alignment 

· Increased through traffic on Aquatic 
Drive 

· Improved access to Wakehurst 
Parkway. 

· Aquatic Centre staff and users, 
playing field users 

· Pedestrians and cyclists 
· Road users (assessed separately). 

Low 
· Community building 

and sportsfields 
with large expanses 
of car parking 

· Surrounded by 
bushland. 

Low 
· Vegetation loss 
· Improved access, 

through traffic. 

Low 

Wakehurst 
Parkway 
Footbridge 

· Vegetation removal on Aquatic 
Drive and Wakehurst Parkway 

· Installation of Variable Message 
Sign (VMS) including views of large 
cantilevered VMS structure. 

· Modified traffic associated with 
turning movements in and out of 
Aquatic Drive.  

· Pedestrians and cyclists 
· Road users (assessed separately). 

Low 
· Infrequently used 

pedestrian/bicycle 
route 

· Surrounded by 
bushland. 

Moderate 
· Variable Message 

Sign 
· Vegetation loss 
· Improved access, 

increased traffic. 

Moderate to 
Low 

1 The assessment does not include work directly associated with the Northern Beaches Hospital. 
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Road user visual impact assessment 
Road user views within the Stage 2 Project area have been assessed in order to better 
understand the visual changes that would be experienced by motorists. The views and visual 
experience of road users are different from ‘road viewers’ and need to be carefully considered in 
order to promote a visually attractive, stimulating and safe experience for the motorist. The 
relationship between road user views and urban design principles can improve this driver 
experience and contribute to a ‘sense of place’. 

The visual experience of the road user is similar to other viewers, however they are amplified in 
some locations, for example proximity to the face of a retaining wall, and subdued in others, for 
example road surfaces and road furniture. Road user views are also impacted by the speed of the 
road user and the amount of time available for looking at other elements beside the road. 
Reduced speed limits and signalised intersections would highlight views. 

The road user viewing experience is summarised as follows: 

· Partially enclosed vegetated corridor with fleeting glimpses or vistas into residential and 
commercial properties 

· Retaining walls (in cut) 

· Sequential street tree arrangement, broken at major buildings entrances, residential driveways 
and at intersections 

· Road surface and associated line marking, signage and road furniture 

· At night, views would be constrained to the road surface itself, with no measures provided in 
order to reduce headlight glare from oncoming traffic. 

The visual impact on road user views is described in detail in Appendix G and summarised in 
Table 11.11. 

Table 11.11 Road user visual impact rating 

Road user precinct Sensitivity Magnitude Visual impact on 
road users 

Warringah Road north/eastbound Moderate Moderate Moderate  

Warringah Road south/westbound Moderate High High to Moderate 

Forest Way southbound Low Moderate Moderate to Low 

Wakehurst Parkway southbound High Moderate High to Moderate 

Wakehurst Parkway northbound High Moderate High to Moderate 

Aquatic Drive westbound Low Moderate Moderate to Low 
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Secondary visual catchment zone 
The Secondary VCZ has been determined as an approximate 25 to 100 metre wide band around 
the Stage 2 Project. This zone captures residences, commercial properties and school grounds.  

Generally, many of the residences are screened by vegetation, however some of this vegetation 
would be reduced as a result of widening and therefore opening up views of the upgrade, 
although these views would be limited to small openings between other buildings. 

The visual impact on secondary VCZ views is described in Table 11.12. More detail of the 
sensitivity and magnitude assessment is provided in Table 6-17 of Appendix G. 

Table 11.12 Secondary VCZ visual impact rating 

Visual assessment precinct Visual impact on secondary VCZ views 

Public School  Moderate to Low 

Karingal A Moderate 

Karingal B Moderate 

Forest Way Moderate to Low  

The Forest High School Moderate 

Bantry Bay Shops High to Moderate 

Brick Pit Reserve High to Moderate 

Skyline Business Park  Low 

Aquatic Business Park A Moderate 

Aquatic Business Park B Low 

Warringah Aquatic Centre Low 

Wakehurst Parkway Footbridge  Low 

 Environmental management measures 11.6
Options development and design refinements described in Section 5.2 have sought to minimise 
landscape character and visual impacts as far as possible. 

Project-specific management and mitigation measures have been developed with the aim of 
minimising or mitigating, as far as practical, the landscape character and visual impacts during 
construction and operation as described above. 
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Table 11.13 Stage 2 Project safeguards and mitigation measures 

Impact Environmental management measures Responsibility Timing 

Landscape 
character impacts 

· Consistency with other road upgrades in 
the region is to be achieved by using 
elements that are identifiably part of the 
road-user experience in the surrounding 
area 

Roads and 
Maritime 

Pre-construction 

· All walls are to be finished in materials and 
colours that are complementary to the 
urban bushland setting 

Contractor Construction 

· The revegetation technique is to be 
determined by a combination of 
surrounding landscape character, as well 
proximity to existing ecological habitats 
and wildlife corridors 

Contractor Construction 

· Use of bush reconstruction and 
regeneration as a revegetation technique 
is to be employed for areas next to 
endemic bushland 

Contractor Construction 

· Limited use of ‘feature’ planting would be 
implemented at key intersections and 
important cultural areas to provide visual 
landmarks and enhance local identity 

Contractor Construction 

Visual impacts · A detailed landscape plan will be prepared 
for the project. The landscape plan will 
build on the finding of the Urban Design, 
Landscape Character and Visual Working 
Paper and will include detailed set out, 
species and planting guides 

Contractor  Pre-construction 

· A combination of sandstone cladding, 
stone block or other material sensitive to 
the context is to be provided where either 
facing the road or where associated with 
residential properties.  

· Due to the urban nature of the project, 
retaining wall finishes are to be of a high 
quality and visible shotcrete is not to be 
employed as a finished material 

Contractor Construction 

· Suitable fencing materials would be utilised 
including timber, brick and pressed steel 
fencing in colours suited to the local area 

· Where possible vegetative screening 
would be provided to mitigate the visual 
impact of fencing 

Contractor Construction 

· Revegetation is to be carried out to all 
areas affected by construction work 

Contractor Construction 
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Impact Environmental management measures Responsibility Timing 

 · Revegetation of fill embankments and 
shallow cut batters is to be carried out in 
order to stabilise the earthwork, minimise 
visual impact and integrate them with the 
character of the surrounding landscape 

Contractor 
Roads and 
Contractor 

Construction 

 · Detailed design of structural elements, 
including noise barriers, shared pedestrian 
and cyclist bridges, detention tank 
structures and retaining walls and retaining 
wall finishes, are to be in accordance with 
Beyond the Pavement, Urban design 
policy, procedure and design principles 
(Roads and Maritime, 2013) and the 
associated design guidelines 

Contractor Pre-construction 

Loss of privacy – 
views into 
residential 
properties 

· Provide landscape buffer screening or 
glazed or steel mesh panels on bridge, 
stair and ramp structures to screen views 
to/from residential properties 

Contractor 
 

Pre-construction 
Construction 

Construction 
visual impacts 

· Landscaping would be progressively 
introduced to provide screening between 
adjacent residences and the road corridor 

Contractor Construction 
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 Aboriginal heritage 12
This section provides an assessment of Aboriginal Heritage for the Stage 2 Project as identified in 
the SEARs. 

The assessment is supported by detailed investigations, which have been documented in the 
Aboriginal Heritage memo (Kelleher Nightingale, 2014) in Appendix H.  

The proposed management and mitigation measures in this section are collated in Section 21 

Secretary’s environmental assessment requirements Where addressed 

Aboriginal Heritage 

· Impacts to Aboriginal heritage (including landscape, cultural and archaeological 
significance) in particular impacts to Aboriginal objects and potential 
archaeological deposits (PAD), should be assessed. Where no impacts are 
identified, the assessment shall provide response and mitigation measures in 
the event of the discovery of previously unknown Aboriginal heritage sites. 

Section 12.3 and 
Section 12.4 

 Assessment methodology 12.1
An Aboriginal Heritage assessment was prepared for the Stage 2 Project by suitably 
qualified heritage consultants, Kelleher Nightingale (refer to Appendix H). A comprehensive 
Aboriginal archaeological assessment was carried out as part of the Northern Beaches Hospital 
Road Connectivity and Network Enhancement Project EIS (Stage 1 and Concept Proposal) 
(Roads and Maritime, 2014) and was drawn upon when preparing the Aboriginal heritage 
assessment for the Stage 2 Project. The assessment has been prepared in accordance with the 
Roads and Maritime Procedure for Aboriginal Cultural Heritage Consultation and Investigation 
(PACHCI) and the requirements of the SEARs issued on 8 September 2014.  

The aim of the assessment methodology for the Stage 2 Project was to characterise the Aboriginal 
heritage likely to occur within the study area and to address potential impacts to Aboriginal objects 
and potential archaeological deposits, including management recommendations. A consistency 
assessment of the Northern Beaches Hospital Road Connectivity and Network Enhancement 
Project EIS (Roads and Maritime, 2014) was also carried out to confirm the study area for the 
assessment of the Concept Proposal wholly covered the Stage 2 Project area. 

 Literature review and database search 12.1.1
A number of archaeological investigations have taken place in the vicinity of the Stage 2 Project 
and range from opportunistic or isolated site recordings to systematic surveys. Studies conducted in 
recent years have been prompted by various development and planning projects taking place within 
the local area. A review of previous investigations was carried out, providing a useful framework for 
assessing the known archaeological resource around the study area, and offering insight as to 
regional patterns or trends that are made evident in the archaeological record. Outcomes of the 
literature review informed site predictions and survey efforts for the Concept Proposal. 

A search of the Aboriginal Heritage Information Management System (AHIMS) database was 
conducted on 7 March 2014 to identify any registered (known) Aboriginal sites or declared 
Aboriginal places within or adjacent to the project. 
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 Archaeological field survey 12.1.2
The aim of the archaeological survey (prepared for the Northern Beaches Hospital Road 
Connectivity and Network Enhancement Project EIS – Concept Proposal) was to identify any 
Aboriginal archaeological sites or areas of archaeological potential that would be affected by the 
Concept Proposal, which included the Stage 2 Project area, and revisit areas where Aboriginal 
sites have been previously recorded to confirm their locations. All survey units were inspected by 
pedestrian survey. The survey team consisted of a team of two people, a representative for the 
Metropolitan Local Aboriginal Land Council (MLALC), and a heritage specialist preparing the 
assessment report. Surveys took place over three days: Wednesday 9, Thursday 10 and Friday 
11 April 2014. A second follow up survey was carried out on 12 April 2014 and 29 April 2014 by 
two heritage specialists preparing the assessment report. 

Based on the archaeological background and landform context of the study area, the survey team 
closely inspected all visible sandstone outcrops and the tops of benches and overhangs for any 
rock engravings or grinding grooves. The interiors of sandstone shelters and overhangs were 
inspected for art and/or archaeological deposit. Areas of ground surface exposure were inspected 
for artefacts and mature old growth trees were examined for evidence of Aboriginal bark removal. 
The sandstone beds of minor creeklines were also inspected for grinding grooves.  

Assessments of soil and substrata rock disturbance were also made during the survey, as well as 
recordings of vegetation and historical and current land uses throughout the survey unit. Visibility 
and exposure were also characterised for each survey unit along with an assessment of 
remaining archaeological potential based on the factors outlined above. 

 Consultation 12.1.3
Roads and Maritime has developed the PACHCI to provide a consistent means of effective 
consultation with Aboriginal communities regarding activities which may impact on Aboriginal 
cultural heritage and a consistent assessment process for Roads and Maritime activities across 
NSW. In accordance with the PACHCI, the early stages of Roads and Maritime projects involve 
consultation with Local Aboriginal Land Councils and registered Native Title Claimants. 

Aboriginal stakeholder consultation was carried out with the Metropolitan Local Aboriginal Land 
Council (MLALC) for the Stage 1 and Concept Proposal EIS which included the Stage 2 Project 
area. No Aboriginal archaeological or cultural sites or areas of potential archaeological deposit 
were identified by the MLALC within the Stage 2 Project area.  

No Native Title Claimants are currently registered for the study area. 

 Existing environment 12.2

 Aboriginal settlement 12.2.1
The chief ridgeline within the study area was likely not a focus for intensive Aboriginal occupation, 
being removed from the major resources of the coast. Instead, it may have functioned as a 
transport route between the coastal areas to the east and the hinterland to the west towards the 
Lane Cove River, as has been suggested for prominent ridge lines further north in the Terrey Hills 
area. Archaeological evidence of this type of landscape use is frequently in the form of open 
artefact scatters or isolated finds, representing isolated discard evens or single use campsites 
while travelling. 
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On the slopes, steep gradients preclude the accumulation of archaeological material in open 
deposits. In any case, rock shelters formed beneath sandstone overhangs on the slopes would 
have been a more attractive prospect for a campsite, offering shelter and protection from prevailing 
south westerly winds, especially on the northern side of the ridge such as at Trefoil Creek. Physical 
evidence of Aboriginal landscape use around the study area consists of shelters with art and 
archaeological deposit, and rock engravings located on outcropping sandstone slabs and benches.  

Large, flat exposures east of the study area may have acted as a focus for engraving activities, 
and people may have travelled up from coastal areas to create and revisit engravings. No 
engraving sites were identified within the study area. 

 Regional context 12.2.2
The underlying Hawkesbury sandstone geology of the area is conducive to the formation of 
rockshelters and this site type is well represented among previously recorded sites in the region. 
Shelters containing art, archaeological deposit or a mixture of both are numerous around the 
study area. Artefacts identified in archaeological deposits in the local area are predominantly 
quartz, presumably sourced locally from occurrences in the Hawkesbury sandstone.  

Preservation of archaeological deposit in open contexts (i.e. artefact scatters and isolated finds) is 
relatively rare in the region. This is partially due to environmental conditions unfavourable to their 
survival such as steep slopes and erosional soils, but may also relate to the general ease of 
accessibility to rockshelters in the area which has resulted in varying levels of disturbance 
throughout the study area.  

Results of the AHIMS register search demonstrate the predominance of open art sites, namely 
rock engravings within the search area. Grinding grooves also occur, as do open context artefact 
scatters and midden sites. One stone arrangement and one Aboriginal resource and gathering 
site are also registered within the search area. Closed context sites (i.e. rock shelters) represent 
31.6 per cent of recorded sites, associated with art, occupation deposit in the form of artefacts or 
middens, or a combination of these features. 

The AHIMS search identified only one site as being previously recorded within the study area 
itself, Blue Stone Cave – a shelter with art. While this site was listed on the AHIMS database as 
being located within the study area, archaeological field survey did not relocate this site at the 
registered coordinates. Background research and the field visit confirm that the registered 
location of this site is incorrect.  

No other Aboriginal archaeological sites were identified within the study area. 

 Assessment of potential construction impacts 12.3
No Aboriginal archaeological sites or areas of potential archaeological deposit exist within the Stage 
2 Project area. No impact to Aboriginal archaeological heritage exists from the Stage 2 Project. 

A consistency assessment determined that the findings of the Stage 1 and Concept Proposal EIS 
were directly applicable to the Stage 2 Project. The study area for the Stage 1 and Concept 
Proposal EIS encompassed the entire Stage 2 Project area. The Aboriginal heritage assessment 
found that no further Aboriginal heritage assessment of the Stage 2 Project is warranted. 
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 Assessment of potential operational impacts 12.4
It is not anticipated that the operation of the Stage 2 Project would have an impact on matters of 
Aboriginal heritage significance within the Stage 2 Project area. 

 Environmental management measures 12.5
Mitigation and management measures would be implemented for the Stage 2 Project to avoid, 
minimise or manage potential risks identified in Section 12.3. These mitigation and management 
measures have been identified in Table 12.1and incorporated in the Environmental Management 
measures in Section 21. 

Table 12.1 Stage 2 Project safeguards and mitigation measures 

Impact Environmental management measures Responsibility Timing 

General Aboriginal 
impacts 

· A Construction Heritage Management Plan 
would be prepared for the Stage 2 Project. 
The plan would provide details of 
management measures and procedures to be 
carried out during construction to minimise 
and manage impacts on Aboriginal heritage.  

Contractor Pre-
construction 
Construction 

Unexpected 
heritage items 

· Should any Aboriginal finds be uncovered 
during construction, their management should 
be in accordance with the Roads and Maritime 
Standard Management Procedure: 
Unexpected Heritage Items. All staff should be 
made aware of their obligations under various 
Federal and State heritage legislation during 
their site induction and copies of this 
Procedure should be on site and available at 
all times to all staff. 

Contractor Construction 

Awareness of 
Aboriginal heritage 
and legislative 
obligations 

· Aboriginal cultural awareness training for all 
relevant staff and contractors would be carried 
out prior to commencing work onsite 

· All relevant staff, contractors and 
subcontractors will be made aware of their 
statutory obligations for heritage under the 
National Parks and Wildlife Act 1974. 

Contractor Construction 
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 Non-Aboriginal heritage 13
This section provides an assessment of Non-Aboriginal Heritage issues for the Stage 2 Project as 
identified in the SEARs. 

The assessment is supported by detailed investigations, which have been documented in the 
Statement of Heritage Impacts (SoHI) working paper (RPS, 2015) in Appendix I.  

The proposed management and mitigation measures in this section are collated in Section 21. 

Secretary’s environmental assessment requirements Where addressed 

Non-Aboriginal Heritage  

· Impacts to non-Aboriginal heritage (including heritage items and archaeology) 
should be assessed, including through survey where appropriate. Where 
impacts are identified, the assessment shall: 

· Outline the proposed mitigation and management measures (including 
measures to avoid significant impacts and an evaluation of the effectiveness of 
the mitigation measures) generally consistent with the guidelines in the NSW 
Heritage Manual (Heritage Office and Department of Urban Affairs and 
Planning 1996); 

· Be undertaken by a suitably qualified heritage consultant(s) (note: where 
archaeological excavations are proposed the relevant consultant must meet 
the NSW Heritage Council’s Excavation Director criteria); 

· Include a statement of heritage impact for all heritage items (including 
significance assessment); 

· Consider impacts from vibration, demolition, archaeological disturbance, 
altered historical arrangements and access, landscape and vistas, and 
architectural noise treatment; and 

Where required develop an appropriate archaeological assessment methodology, 
including research design, in consultation with Planning and Environment and the 
Heritage Council of New South Wales, to guide physical archaeological test 
excavations and include the results of these excavations; and 

Section 13.3 
 
 
Section 13.4 
 
 
 
Section 13.1 
 
Section 13.2 
 
Section 13.3 
 
Section 13.1 

 Assessment methodology 13.1
A SoHI has been prepared by suitably qualified heritage consultants, RPS (refer to Appendix I), 
which identifies and includes a significance assessment of the non-Aboriginal heritage constraints 
within the Stage 2 Project, and makes an assessment of the potential impact on heritage values 
of those items identified within the Stage 2 Project.  

The significance assessment and heritage impact assessment methodology has been prepared in 
accordance with The Burra Charter: The Australia ICOMOS Charter for Places of Cultural 
Significance (Burra Charter) (Australia ICOMOS, 2013) and associated guidelines, the guidelines 
in the NSW Heritage Manual (Heritage Office and Department of Urban Affairs and Planning 
1996), as well as best practice standards set by the NSW Heritage Division. The Burra Charter is 
a set of best practice principles and procedures for heritage conservation. Although without 
statutory weight, the Burra Charter underpins heritage management in New South Wales and 
Australia. The policies and guidelines of the Heritage Council of NSW and the NSW Heritage 
Division are consistent with and guided by the Burra Charter. 
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Best practice guidance followed for the significance assessment includes ‘Assessing Heritage 
Significance’ (NSW Heritage Office, 2001), and for the heritage impact assessment includes 
‘Statements of Heritage Impact’ (Heritage Office and Department of Urban Affairs and 
Planning, 2002).  

The assessment methodology included desktop searches, reviews of previous heritage 
assessments adjacent or nearby the Stage 2 Project, review of Warringah Councils records and a 
site walkover on Wednesday 2 April 2014. A significance assessment was prepared for all 
heritage items within or immediately adjacent to the Stage 2 Project. Consideration was given 
through a sub-options assessment to avoid impact and then to manage impact to Stage 2 Project 
heritage items. Archaeological test excavations were not required as the potential for finding 
identifying archaeology was considered low (as discussed further in Section 13.2.3).  

 Existing environment 13.2

 Historical context 13.2.1
The Northern Beaches area was first visited by Europeans in April 1788, when a party (including 
Governor Phillip) set out from Sydney Cove to explore the north shore of Sydney Harbour and its 
coastal hinterland. From 1820, readily accessible water transport became more prevalent, 
allowing for limited settlement to commence on the northern side of Sydney Harbour. Land was 
gradually acquired as settlement moved further north, however few grantees actually lived on 
these lands.  

In 1851, James Harris French, for whom Frenchs Forest is named, was sworn in as a Special 
Constable and Ranger of Crown Lands and was granted 41 acres of land. He set up a timber 
getting business and built two sawmills and a two storey residence (weekend house) near the 
current corner of Hilmer Street and Primrose Avenue (which later burnt down).  

The first permanent residents arrived in 1885 with the Hews family who purchased 10 acres from 
James French. The Hews built a timber cottage (on the corner of Bantry Bay Road and Warringah 
Road). William Hews established a brickworks in the location of the current Brick Pit Reserve. In 
1900, the Hews built a permanent house on the foundations of French’s burnt down home. The 
house remains today, although appears to have been highly modified.  

During the early twentieth century large areas of land were clear felled to make way for orchards 
and market gardens, dairy, poultry and pig farming, including an 18 acre orchard established by 
Henry Green in 1900 on the present Forest High School site. Frenchs Forest remained 
predominantly rural through World War I, when a number of community amenities were 
established near the intersection of Forest Way and Warringah Road. A Methodist Church was 
built on Forest Way in 1918 to cater for returned servicemen and was one of the first churches in 
the area.  
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Figure 13.1 1943 aerial of Frenchs Forest showing the current study area 

 (Imagery courtesy of Land & Property Information) 

Following World War II, suburban development began as the opening of the bridges at the Spit 
and Roseville, accompanied by road and transport infrastructure, improved access to the area. 
The area has continued to grow to its current urban state.  

 Heritage database search results  13.2.2
Searches of the relevant heritage databases identified the following findings:  

· There are no World Heritage Sites (WHS) located within the Stage 2 Project area 

· There are no items on the National Heritage List or Commonwealth Heritage List within the 
Stage 2 Project area 

· There are no items/places included on the State Heritage Register and no items subject to an 
interim, or authorised interim heritage order within the Stage 2 Project area 

· There are no items listed on the state government agency heritage and conservation Section 17 
on the NSW Heritage Inventory within the Stage 2 Project area 

· There is one local heritage item on the Warringah Local Environmental Plan 2011 (Warringah 
LEP) located within the Stage 2 Project area. The remnant pear tree of the former Holland’s 
Orchard is located on footpath reservation along Warringah Road.  

The Former Holland’s Orchard and Commemorative Grove encompasses the single pear tree 
located on the road verge of Warringah Road, and the pear trees located on the adjacent grounds 
of The Forest High School. These were propagated from the remnant pear tree in 2005. The trees 
within The Forest High School appear to have been subject to regular pruning. In contrast, the 
remnant tree appears to have suffered from neglect, has four main trunks, and is generally 
overcrowded. 

The former Hews Brick Pit, located south west of the intersection of Warringah Road and 
Wakehurst Parkway, is located within the Brick Pit Reserve. This site is not a listed heritage item, 
but has some heritage significance, chiefly for its association with the early development of 
Frenchs Forest. The site is located within the Stage 2 Project area. The reserve has a playground 
and picnic tables set amongst mowed lawns, while the brick pit itself appears to comprise the 
large, deep pit in the bushland behind the playground.  
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Details of the Warringah LEP listing is provided in Table 13.1, and photographs of the items 
included as Figure 13.2 and Figure 13.3.  

Table 13.1 Locally significant heritage items of the Stage 2 Project  

Item Address Item 
Number Significance 

Location to 
Concept 
Proposal 

Former Holland’s 
Orchard and 
Commemorative Grove 

(Adjacent) Warringah Road, 
Frenchs Forest and within The 
Forest High School grounds 

I62 Local Within Stage 2 
Project area 

(source Warringah LEP) 

 

 

Figure 13.2 Surviving pear tree remains and dead pear tree remnants of Holland’s orchard 
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Figure 13.3 Commemorative pear tree grove at The Forest High School  
(courtesy Warringah Council) 

 Assessment of significance  13.2.3
The following contains an assessment of the heritage significance of items identified within the 
Stage 2 Project using the NSW state significance heritage criteria as explained in ‘Assessing 
Heritage Significance’ (NSW Heritage Office, 2001). Consideration is also given to the integrity 
and intactness of the items.  

Former Holland’s Orchard, Warringah Road 
The remaining pear tree on Warringah Road and the propagated trees within the grounds of 
Forest High School are the last physical remains of Holland’s large orchard that once occupied 
this area during the late nineteenth and early twentieth centuries. Agriculture, and particularly 
fruit-growing, was the impetus for settlement of the area and therefore important part of the 
development of Frenchs Forest. Based on its historical significance and rarity, it is assessed in 
the SoHI (refer to Appendix I) as being of high local significance.  

Former Hews Brick Pit, Wakehurst Parkway and Warringah Road 
Hews Brick Pit, which was located on the south western corner of the intersection of the Wakehurst 
Parkway and Warringah Road (refer to Appendix I), may have some potential to yield information 
that relates to the settlement of the area. The brick pit comprises a large, deep hole in the ground 
and would have been used for the extraction of clay for the fabrication of handmade bricks at the 
end of the 19th century. No evidence of the infrastructure associated with the brickworks remains. 
The former Hews Brick Pit is considered to have local historical, associative and representative 
significance, and is strongly associated with the early development of industry, and by association, 
early residential development in Frenchs Forest. 
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Although the brick pit was identified during the visual inspection, no evidence of the infrastructure 
associated with the brickworks or the timber workers housing was found. Descriptions of the work 
and housing describe timber slab structures, which are likely to have decayed over time. The 
potential for finding evidence associated with the former built structures of Hews operation is 
assessed as low. Archaeological evidence of the brick making operation is likely to be of local 
significance.  

 Assessment of potential construction impacts 13.3

 Heritage items 13.3.1
The Former Holland’s Orchard and Commemorative Grove adjacent to Warringah Road, Frenchs 
Forest and within The Forest High School Grounds is the only listed heritage item within the 
Stage 2 Project area. This item is of local heritage significance on the Warringah LEP.  

The Former Holland’s Orchard and Commemorative Grove would be partially impacted, in that 
the only remaining pear tree on Warringah Road from the Former Holland’s Orchard is within the 
construction footprint. While this item has also been assessed for the likely impacts from utility 
relocations associated with the Stage 1 Project, it has been further assessed as part of the Stage 
2 Project in the event that detailed design of the Stage 1 Project avoids impacting the tree. Its 
location adjacent to the shared pedestrian and cycle path on the verge between the northern side 
of Warringah Road and the southern boundary fence of The Forest High School, means that any 
widening to either the footpath or Warringah Road would cause impact to the tree (in the same 
location that utility relocations were anticipated for the Stage 1 Project). It was once one of two 
trees, with the other tree dying some time before 2005. The death of that tree prompted the 
propagation program resulting in the Commemorative Grove located within the grounds of The 
Forest High School. 

In part, the item’s significance is based on the rarity of the remaining tree. Once that tree dies or 
is destroyed, the significance of the overall item will be affected. However, the current location of 
the tree is approximately two metres from the kerb of Warringah Road means that the tree is 
currently located in an incongruous setting. Further, its proximity to Warringah Road exposes the 
tree to a higher potential of damage through road accidents or vandalism.  

As identified in Section 13.4, Roads and Maritime will further investigate propagating the further 
within the Commemorative Grove in the boundaries of The Forest High School. Options for a 
commemorative garden or plantings would be further discussed with Council, Department of 
Education and Health Infrastructure during detailed design. An arborist engaged by Roads and 
Maritime raised concerns about the transplanting the existing tree noting it is moderately likely to 
succumb to the effects of transplantation due to its age and condition (Sydney Arbour Trees, 
2015). While removal of a heritage item from its original location typically lessens its significance 
in this instance propagation may increase the significance of the Commemorative Grove by its 
presence in a more orchard-like location. It may also provide a safer environment for the tree to 
flourish and further opportunities for it to naturally propagate.  

The widening of Warringah Road to the south would also impact the curtilage of the former Hews 
Brick Pit, which for the purposes of this assessment is defined as an arbitrary 50 metres 
surrounding the pit to include any potential subsurface remains of temporary or permanent 
constructions and/or features.  
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The heritage assessment has noted that the extent of any archaeological remains is uncertain, 
however given that that the pit was used for clay extraction in the brick-making process it is 
unlikely that there will be much left in the archaeological record to demonstrate its former 
purpose. There may be some footings from infrastructure associated with the pit, however these 
are likely to have been removed or located outside of the impact zone of the proposed work. As a 
result of this, coupled with the disturbance of the site through modern recreational use and 
erosion through water runoff, the archaeological potential of the brick pit is considered to be nil to 
low. The impact of the proposed work is therefore considered to also be low.  

As its significance relates to its historic value and its association with William Hews, rather than its 
tangible remains, the proposed Stage 2 Project would not diminish its significance. 

Other than the potential impacts associated with excavation and construction activities identified 
above, and potential archaeological disturbance, no further heritage impacts are anticipated due 
to vibration, altered historical arrangements and access, or architectural noise treatment which 
would not be required for heritage properties.  

 Council consultation outcomes 13.3.2
As identified in the Northern Beaches Hospital Road Connectivity and Network Enhancement 
Project EIS (Roads and Maritime, 2104), Roads and Maritime agreed to Council’s request for 
archaeological testing of the brickworks site. The outcomes were to be presented in the Stage 2 
Project EIS. Detailed investigations of the brickworks site were carried out by heritage specialists 
as part of the Stage 2 Project EIS preparation. 

The investigations determined that the extent of any archaeological remains is uncertain. 
However given that that the former Hews Brick Pit was used for clay extraction in the brick-
making process, it is unlikely that there would be much left in the archaeological record to 
demonstrate its former purpose. There may be some footings from infrastructure associated with 
the pit, however these are likely to have been removed or be located outside of the impact zone 
of the Stage 2 Project. As a result of this, coupled with the disturbance of the site through modern 
recreational use and erosion through water runoff, the archaeological potential of the former 
Hews Brick Pit brick pit is considered to be nil to low. The impact of the proposed work is 
therefore considered to also be low. Roads and Maritime and Council agreed in February 2015 
that archaeological testing would not be required.  

As a result, Roads and Maritime and Council discussed the potential to take cuttings of the pear 
tree and propagating these in a new location within the local area. This is discussed in Section 
13.3.1 and would be investigated as part of the Stage 2 Project detailed design.  
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 Environmental management measures 13.4
Mitigation and management measures would be implemented for the Stage 2 Project to manage 
potential risks identified in Section 13.3. These mitigation and management measures have been 
identified in Table 13.2 and incorporated in the Environmental Management measures in 
Section 21. 

Table 13.2 Stage 2 Project safeguards and mitigation measures 

Impact Environmental management measures Responsibility Timing 

General 
non-Aboriginal 
impacts 

· A Construction Heritage Management Plan 
would be prepared for the Stage 2 Project. The 
plan would provide details of management 
measures and procedures to be carried out 
during construction to minimise and manage 
impacts on non-Aboriginal heritage, including: 
- Management measures to be implemented 

to prevent and minimise impacts on heritage 
items 

- Procedures for dealing with previously 
unidentified heritage objects, and 

- Heritage training and induction processes to 
ensure all relevant staff, contractors and 
subcontractors will be made aware of their 
statutory obligations for heritage under the 
Heritage Act 1977. 

Contractor Pre-
construction 
Construction 

Management of 
pear tree 

· If impacted by the Stage 2 Project, the pear tree 
would be propagated further and 
photographically recorded. Options for a 
commemorative garden/plantings would be 
further discussed with Council, Department of 
Education and Communities and Health 
Infrastructure during detailed design.  

Roads and 
Maritime 

Pre-
construction 

Unexpected 
heritage items 

· Should any non-Aboriginal finds be uncovered 
during construction, their management should 
be in accordance with the Roads and Maritime 
Standard Management Procedure: Unexpected 
Heritage Items. All staff should be made aware 
of their obligations under various Federal and 
State heritage legislation during their site 
induction and copies of this Procedure should 
be on site and available at all times to all staff. 

Contractor Pre-
construction 
Construction 
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 Air quality 14
This section provides an assessment of air quality impacts for the project as identified in the 
SEARs.  

The assessment is supported by detailed investigations, which have been documented in the Air 
quality assessment report in Appendix J.  

The proposed management and mitigation measures in this section are collated in Section 21. 

Secretary’s environmental assessment requirements Where 
addressed 

Air Quality 

· Potential construction and operational impacts on local and regional air quality, 
including: 

· Impacts, including related health impacts, on sensitive receivers for emissions of 
concern 

Section 14.3 and 
Section 14.4 

· Cumulative air quality impacts in the event of concurrent construction associated 
with different stages of this proposal and/or the Northern Beaches Hospital 
proposal 

Section 14.3 

· Air dispersion modelling where there is a risk of adverse air quality impacts, and Section 14.3 

· A qualitative construction air quality impact assessment of potential methods of 
managing spoil, and 

Section 14.3 

Details of the proposed mitigation measures to prevent the generation and emission 
of dust. 

Section 14.5 

 Assessment methodology 14.1
The NSW EPA regulates emissions from the construction of roads, and generally traffic 
emissions are regulated via national motor vehicle and fuel standards that limit the emissions 
produced by vehicles. The EPA has set air quality assessment criteria through the Approved 
Methods for the Modelling and Assessment of Air Pollutants in NSW (DEC, 2005). These criteria 
generally relate to the total concentration of a pollutant in the air and not just the contribution from 
project-specific sources. 

Road traffic is the dominant source of several important air pollutants in Australian cities. The 
pollutants released from motor vehicles are implicated in a variety of detrimental effects on 
amenity, health, ecosystems and cultural heritage. The main focus in both research and project 
assessment is currently on the short-term and long-term effects of road transport pollution on 
human health. Repeated exposure to vehicle exhaust gases and particles is linked to, amongst 
other things, aggravated respiratory and cardiovascular disease, changes to lung tissue, changes 
in the function of the nervous system, and cancer (IARC, 2012; WHO Regional Office for Europe, 
2013). Such effects are likely to be exacerbated by the proximity of the population to road traffic, 
and may increase in prevalence as the volume of traffic increases and congestion becomes more 
frequent. Moreover, health effects account for the majority of the external costs associated with 
air pollution. The health costs of air pollution in Australia are estimated to be in the order of 
$11.1 billion to $24.3 billion annually, solely as a result of mortality (Begg et al, 2007; Access 
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Economics, 2008). Road transport is an important contributor; the health costs of emissions from 
road transport in Australia have been estimated to be $2.7 billion per year (BTRE, 2005). 

Many different air pollutants are emitted directly from road vehicles. These are termed ‘primary’ 
pollutants. In terms of local air quality and health, as well as the quantity emitted, the most 
important primary pollutants from road vehicles are: 

· Carbon monoxide (CO) 

· Hydrocarbons (HC). In this context the term ‘hydrocarbons’ covers a wide range of compounds 
which contain carbon and hydrogen 

· Oxides of nitrogen (NOX). By convention, NOX is the sum of nitric oxide (NO) and nitrogen 
dioxide (NO2), and is stated as NO2-equivalents 

· Particulate matter (PM). PM is emitted from vehicle exhaust and as a result of non-exhaust 
processes such as tyre wear, brake wear and the re-suspension of dust on the road surface. 
The two metrics that are most commonly used are PM10 and PM2.5, which are particles within 
an aerodynamic of less than 10 µm and 2.5 µm respectively. 

For many years the emissions of the primary pollutants have been regulated through vehicle 
emission standards. 

Other pollutants – notably ozone (O3) and important components of airborne particulate matter – 
are formed through chemical reactions in the atmosphere. These are termed ‘secondary’ 
pollutants. Most of the NO2 in the atmosphere is also secondary in nature. 

 Construction impacts 14.1.1
A semi-quantitative risk-based approach was adopted to assess the construction impacts on air 
quality, following guidance developed by the UK Institute of Air Quality Management’s (IAQM) 
Guidance on the assessment of dust from demolition and construction (2014) The assessment 
involved the following main steps: 

· Review of the construction methods proposed for the Stage 2 Project (refer to Section 5.3) 

· Review of the traffic and transport assessment (GTA, 2015) prepared for the Stage 2 Project 
(refer to Section 7) 

· Division of proposed activities according to their different potential impacts: demolition, 
earthwork, construction and vehicle track-out. Risks were assessed in relation to the size of 
the Stage 2 Project, the volume of traffic on unsealed roads and the locations of sensitive 
receivers 

· Identification of project-specific management or mitigation measures to minimise the risk of 
any potential impacts. 

It is very difficult to quantify dust emissions from construction activities. Dust emissions can vary 
substantially from day to day depending on the level of activity, the operations being carried out, 
and the local weather conditions (which may result in dust generation even when there is no 
construction activity at the site). It is difficult to predict what the weather conditions would be when 
specific construction activities are carried out, and it is therefore very difficult to accurately 
quantify dust emissions from construction using a model. Any effects of construction on 
particulate matter concentrations would also tend to be temporary and relatively short-lived. The 
assessment and control of construction-related air quality therefore focussed on identifying and 
managing risk. 
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 Operational impacts 14.1.2
Air quality dispersion modelling was carried out to predict the concentrations of air pollutants from 
the change in vehicle traffic associated with the operational aspects of the project. Modelling 
scenarios were developed to represent current operational conditions with and without the project. 

The Roads and Maritime Tool for Roadside Air Quality (TRAQ) model was considered to be the 
most appropriate tool for calculating emissions from road traffic. TRAQ includes simplified 
algorithms and emission factors from the NSW Greater Metropolitan Region (GMR) emission 
inventory model (NSW EPA, 2012). The inventory model is specifically designed for use in NSW, 
and takes into account the characteristics of vehicle fleets in the NSW GMR. Many of the 
emission factors were derived using an extensive database of Australian measurements.  

For the assessment, the modelled road network included 14 main road links for the base case 
and additional links for the two ‘with Project’ scenarios, to represent the underpass for the 
proposed alignment. 

The US EPA-approved CAL3QHCR dispersion model was used to assess the impacts of the 
Stage 2 Project on ambient concentrations of NOX, PM10, and PM2.5. using emissions derived 
from TRAQ model. CAL3QHCR is an enhanced version of the CALINE Gaussian dispersion 
model, and is designed specifically for the assessment of road traffic emissions. CALINE has 
been widely used in road traffic pollution studies across Australia, and has been validated for 
Australian conditions. CAL3QHCR determines pollutant concentrations at receptors downwind of 
roads located in relatively uncomplicated terrain. The model is applicable for any wind direction, 
road orientation and receptor location, and the model is able to process up to a year of 
meteorological data. For the Stage 2 Project the model was set up and run using the CALRoads 
View software. The Air Pollution Model (TAPM) was also used to predict airflow important to local 
scale air pollution, such as sea breezes and air flows related to terrain.  

Collectively, these meteorological and air pollution models comprise a robust assessment 
methodology. Information used in the dispersion model included: 

· Link type (e.g. ‘at grade’, ‘fill’, ‘bridge’ and ‘cut section’) 

· Meteorological conditions 

· Receptor locations 

· Traffic volume by road link 

· Vehicle emission rate (grams per vehicle-kilometre hour) of each pollutant for each road link. 

The majority of road links in the Stage 2 Project were defined as ‘at grade’ with the exception of 
those sections that would be located inside the underpass which were defined as ‘depressed’ at a 
depth of 5.3 metres. In addition, the links that passed above the underpass were defined as a 
‘bridge’ at a height of 5.3 metres. 

In NSW the statutory methods that are used to assess the air pollution impacts of projects are 
detailed in Approved Methods for the Modelling and Assessment of Air Pollutants in NSW (DEC, 
2005). Air quality must be assessed in relation to standards and averaging periods for specific 
pollutants. However, the Approved Methods do not contain specific information on the 
assessment of transport projects. 

The Approved Methods set out the pollutants, metrics and standards for criteria pollutants. These 
are drawn from a number of sources, including the Natural Environment Protection Measure for 
Ambient Air Quality (AAQ NEPM). The AAQ NEPM was extended in 2003 to include advisory 
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reporting standards for PM2.5, and these are shown in Table 14.1. Whilst there is currently no 
requirement to evaluate PM2.5 in the Approved Methods, this is an important health metric and it is 
likely that it will be included in future national air quality standards. Several of the pollutants in the 
Approved Methods are not considered to be relevant to the assessment of road transport 
projects. These include carbon monoxide, sulphur dioxide, lead and total suspended particulate. 
Further explanation on these is provided in the technical working paper in Appendix J. 

Ambient concentrations of NO2, PM10 and PM2.5 are the primary sources of concern and have 
been included in the assessment. The air quality standards identified in the NSW Approved 
Methods are shown in Table 14.1. 

Table 14.1 Air quality standards for criteria pollutants 

Pollutant Concentration Averaging period 

Nitrogen dioxide (NO2) 120 ppb or 246 µg/m3 1 hour 

Particulate matter <10 µm (PM10) 50 µg/m3 24 hours 

Particulate matter <2.5 µm (PM2.5) 25 µg/m3 24 hours 

µg/m3 – micrograms per cubic metre 

 Existing environment 14.2
The air quality of the Stage 2 Project area is considered to be typical of an urban area within the 
Sydney region. Land uses in the area are predominantly residential properties, business and 
retail centres, schools, parks and playing fields and arterial roads.  

The main contributors to air quality are emissions from high volumes of traffic (carbon monoxide, 
oxides of nitrogen and particulate matter) on the existing road network, increased use of private 
vehicles and increased traffic congestion (SHOROC, 2010). Other contributors to air quality 
include backyard burning, domestic wood-fire heaters, smoke from bushfires, domestic and 
commercial aerosol and solvent use. 

The closest air quality sensitive receivers to the Stage 2 Project include: 

· The Forest High School 

· Frenchs Forest Primary School 

· A child care centre 

· A place of worship 

· Commercial, retail and business areas located along and adjacent to the project 

· Residential properties located along the roads to be upgraded 

· Northern Beaches Hospital.  

The National Pollutant Inventory was searched on 7 July 2014. Results for the Warringah LGA 
identified 52 air pollutants emitted from five primary sources during the 2012 to 2013 period. The 
closest identified source of air pollutants is the Nuplex Industries site located on Clearview Place, 
Brookvale, less than one kilometre southeast of the Stage 2 Project.  

The closest available meteorological station was the Bureau of Meteorology (BOM) Automatic 
Weather Station (AWS) at Terrey Hills, which is located approximately 6.8 kilometres north of the 
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Stage 2 Project. The measurements of wind speed and direction from this station were used to 
compile wind roses for the most recent full year of data (2013). 

On an annual basis, the most common winds were from the west, west-northwest and the 
northeast and with smaller varying degrees of winds from the western to eastern quadrants. 
During autumn, winter and spring wind westerly wind patterns are more prominent whereas 
during summer winds are predominantly from the northwest and the general eastern quadrants. 

The mean wind speed in 2013 was 2.8 metres per second (m/s) and the annual mean percentage 
of calms (wind speeds of less than 0.5 m/s) was 1.7 per cent. 

The hottest days were recorded in January 2013, with a maximum of 40.9ºC recorded on 
18 January 2013. The coldest temperature was 6.0ºC recorded on 21 August 2013.  

No air quality monitoring has been carried out specifically for the Stage 2 Project. However, the 
OEH monitors air quality at several urban background locations around Sydney. The closest OEH 
monitoring site to the Project was at Lindfield, approximately seven kilometres from the study 
area. The concentrations at Lindfield were therefore considered to be the most representative of 
background air quality in the study area. It is important to note that there are generally only small 
differences between average pollutant concentrations at urban background locations in Sydney 
(e.g. NEPC, 2014). The assumptions made concerning background values using the Lindfield 
data are described below.  

Table 14.2 summarises the NO2 and PM10 data from the Lindfield monitoring station for the years 
2010 to 2013 inclusive. 

Table 14.2 Summary of monitoring data from OEH’s Lindfield site 

 NO2 (µg/m3) PM10 (µg/m3) 

Year Maximum 1-hour 
mean 

Annual mean Maximum 24-
hour mean 

Annual mean 

2010 77.9 20.5 48.2 13.6 

2011 82.0 20.5 35.7 13.2 

2012 82.0 18.5 34.5 13.9 

2013 80.0 16.4 63.4 14.3 

The highest annual mean NO2 concentration was 20.5 µg/m3 measured in 2010 and 2011, which 
is well below the air quality criterion of 62 µg/m3. 

The highest one-hour mean NO2 concentration was 82 µg/m3, measured in 2011 and 2012, which 
again is well below the one-hour mean air quality criterion of 246 µg/m3. The background and 
Project contributions to NO2 were determined using the ‘ozone limiting method’ (OLM) which 
includes conservative assumptions. This method is described further in Section 5.1.4 of the 
technical working paper in Appendix J. 

The highest annual mean PM10 concentration was 14.3 µg/m3, and this was taken to be the 
background annual mean PM10 concentration for the Stage 2 Project. This value is well below the 
annual mean air quality criterion of 30 µg/m3. 

As shown in Table 14.2 above, the 24 hour mean PM10 criterion of 50 µg/m3 was exceeded at the 
Lindfield site in 2013. These exceedances were generally due to regional events such as 
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bushfires or dust storms rather than specific local sources. Using the maximum monitored 
concentrations as background levels to which the contribution from the Stage 2 Project can be 
added is therefore an overly conservative and unrealistic approach, especially in the case of 
particulate matter. Based on an analysis of percentile concentrations over four years of data it 
was considered reasonable (and still conservative) to take background 24-hour mean 
concentration for PM10 as the 99th percentile of the data set, that is the concentration that would 
only be exceeded on one per cent of days). This value was 31.0 µg/m3. 

PM2.5 is not measured at the OEH Lindfield site, and therefore PM2.5 concentrations were inferred 
from measurements at other Sydney sites. The closest OEH monitoring sites to the Stage 2 Project 
that measure PM2.5 are Chullora and Earlwood, both about 22 kilometres to the southwest. 

A summary of the background concentrations used in the assessment is provided in Table 14.3. 

Table 14.3 Summary of background concentrations 

Pollutant 

Background concentration (µg/m3) 

Annual mean 24-hour mean 1-hour mean 

NO2 27.3(a) Not applicable 82.1(a) 

PM10 14.3 31.0 Not applicable 

PM2.5 4.6 9.9 Not applicable 

(a) Based on conservative assumptions for use in OLM (i.e. highest NO2 concentration for each hour of the year from 2010-2013). 

 Assessment of potential construction impacts 14.3
The main potential impact on air quality during construction would be generation of dust during 
earthwork and other construction activities. The potential for dust to be generated would depend 
on the silt and moisture content of the soil, the types of operations being carried out, the size of 
exposed areas and the prevailing wind conditions. 

Activities on construction sites can be divided into four types to reflect their different potential 
impacts, and the potential for dust emissions is assessed for each activity that is likely to take 
place. These activities are: 

· Demolition – Demolition is any activity that involves the removal of existing structures. This 
may also be referred to as de-construction, specifically when a building is to be removed a 
small part at a time 

· Earthwork – This covers the processes of soil stripping, ground levelling, excavation and 
landscaping. Earthwork would primarily involve excavating material, haulage, tipping and 
stockpiling 

· Construction – Construction is any activity that involves the provision of new structures, 
modification or refurbishment. A structure would include a residential dwelling, office building, 
retail outlet, road, etc 

· Track-out – This involves the transport of dust and dirt by heavy vehicles from the construction 
or demolition site onto the public road network, where it may be deposited and then re-
suspended by vehicles using the network. 
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Dust emissions can occur during the preparation of the land (e.g. demolition and earth moving) 
and during construction itself, and can vary substantially from day to day depending on the level 
of activity, the specific operations being carried out, and the weather conditions. A significant 
portion of the emissions results from site plant and road vehicles moving over temporary 
unsealed roads and open ground or disturbed areas. If dirt or mud is tracked onto public roads, 
dust emissions can occur at some distance from the construction site (IAQM, 2014). 

The risk of dust impacts from a demolition/construction site causing loss of amenity and/or health 
or ecological impacts is related to the following: 

· The nature of the activities being carried out 

· The duration of the activities 

· The size of the site and area disturbed 

· The meteorological conditions (wind speed, direction and rainfall). Adverse impacts are more 
likely to occur downwind of the site and during drier periods 

· The proximity of receptors to the activities 

· The sensitivity of the receptors to dust 

· The adequacy of the mitigation measures applied to reduce or eliminate dust. 

Exhaust emissions from on-site plant and site traffic are unlikely to have a significant impact on 
local air quality, and in the majority of cases they will not need to be quantitatively assessed. 
Other potential impacts need to be considered on a site-by-site basis (IAQM, 2014). 

A risk assessment on the construction activities indicated that the demolition scenario for the 
Stage 2 Project would be of medium risk for dust emission potential and the earthwork, 
construction and track-out activities would be high-risk. All four activity scenarios would present a 
low risk to human health and would have no ecological risk impacts. The dust soiling impacts 
would be managed through the implementation of appropriate mitigation measures. The residual 
impact of dust emissions is likely to represent a serious ongoing problem. There is a risk that the 
nearby commercial buildings and schools located on Warringah Road and Forest Way might 
experience some occasional dust soiling impacts, however this does not imply that impacts are 
likely or that if they did occur that they would be frequent or persistent. Any effects would be 
temporary and relatively short-lived, and would only arise during dry weather with the wind 
blowing towards a receptor, at a time when dust is being generated and mitigation measures are 
not being fully effective. The likely scale of this would not normally be considered sufficient to 
change the conclusion that with mitigation the effects would not be significant. 

Cumulative air quality impacts are possible as a result of overlapping of construction activities for 
the Stage 1 Project, Stage 2 Project and construction of the hospital. While the hospital 
construction activities would generally be limited to the hospital site on Frenchs Forest Road 
West, sensitive receivers in close proximity to more than one of these concurrent projects may 
experience air quality impacts from numerous sources.  

However, given the majority of dust generating activities at the hospital site will be complete 
before construction of the Stage 2 Project begins (including the clearing and ground preparation 
work), the cumulative impact is not likely to be significant.  

The risk of impact of dust soiling close to the construction activities would therefore remain 
unchanged in the event of concurrent activities. Given the relatively short duration of any 
concurrent operations, the likelihood of the risk to human health (over and annual time period) is 
also likely to remain unchanged. 
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These impacts would be mitigated through the implementation of safeguards and management 
measures outlined in Section 14.5.  

 Assessment of potential operational impacts 14.4
As discussed in Section 7.1.1, the traffic modelling indicates the Stage 2 Project would provide 
significant improvements to traffic performance to the Do Minimal option including: 

· Increase in average vehicle speed 

· Reduction in average delay time per vehicle 

· Reduction in the average number of stops per vehicle. 

The above improvements would relieve congestion and improve traffic flow on local roads 
including Naree Road, Frenchs Forest Road West, Frenchs Forest Road East, Warringah Road 
and Wakehurst Parkway. This would reduce the number of idling vehicles and improve overall 
local air quality during peak periods. Ongoing improvement in the vehicle fleet over time will also 
result in reduced emissions of carbon monoxide, oxides of nitrogen and particulate matter. While 
no other impacts on local air quality are anticipated during the operation of the Stage 2 Project, 
increases in air quality impacts could be expected where the road alignment is brought closer to 
sensitive receivers. Air quality dispersion modelling was carried out to predict the concentrations 
of air pollutants from the change in vehicle traffic associated with the operational aspects of the 
Stage 2 Project (refer to Appendix J).  

The NO2 results (refer to Appendix J Table 5.4) indicate that there are not predicted to be any 
exceedances of the one-hour or annual mean criteria at the most effected sensitive receivers. 
The predicted concentrations increase slightly in 2018 for the ‘Build’ option, largely due to the 
increase in projected traffic volume from 2014. The estimated increase in traffic from 2014 to 
2018 provided in the dispersion modelling is approximately 30 percent on average, compared 
with only 16 percent for the ‘No Build’ option in 2018 (note that this traffic increase is due to the 
ability for more vehicles to enter the network – as discussed further in Traffic and Transport 
Impact Assessment (Appendix C and air quality assessment report in Appendix J).  

In 2028 the maximum one-hour mean and annual mean NO2 concentrations for both the ‘Build’ 
and ‘No Build’ options are predicted to reduce to levels below those in 2014. The increases in 
traffic for the ‘Build’ option in 2028 are likely to be offset by improvements in emission-control 
technology and fuel. 

PM2.5 and PM10 concentrations are not predicted to exceed their respective maximum 24-hour 
mean or annual mean criteria at any of the sensitive receivers. The highest of these 
concentrations are predicted to occur near the intersection of Warringah Road and Forest Way, 
but these are well below both the 24-hour and annual air quality criteria. 

The regional air quality impacts of the Stage 2 Project would also be negligible and undetectable 
in any ambient air quality measurements at urban background locations. They would comprise a 
tiny proportion of anthropogenic emissions in the Sydney airshed (for example, around 0.02 per 
cent NOx in 2016).  
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 Environmental management measures 14.5
Mitigation and management measures have been developed to avoid, minimise or manage 
potential risks identified in Section 14.1 and Section 14.4. Management and mitigation measures 
have been identified below in Table 14.4. These management and mitigation measures have 
been incorporated in the Environmental Management measures in Section 21. 

Table 14.4 Stage 2 Project safeguards and mitigation measures 

Impact Environmental management measures Responsibility Timing 

General air 
quality impacts 

· An Air Quality Management Plan will be prepared 
to detail air quality control measures and 
procedures to be carried out during construction, 
including: 
- air quality and dust management objectives 

consistent with DECCW guidelines 
- potential sources and impacts of dust, 

identifying all dust-sensitive receptors 
- mitigation measures to minimise dust impacts 

to sensitive receivers and to the environment 
- a monitoring program to assess compliance 

with the identified objectives 
- contingency plans to be implemented in the 

event of non-compliances and/or complaints 
about dust. 

Contractor Pre-
construction 

Impacts on local 
air quality during 
construction. 

· Areas of exposed surfaces are to be minimised 
through construction site planning and 
programming, to reduce the area of potential 
construction dust emission sources. 

Contractor Construction 

· Control measures, such as compaction 
stabilisation or covering would be implemented in 
order to minimise dust from stockpile sites. 

Contractor Construction 

· Dust suppression measures, such as the use of 
water carts or soil binders, would be used in any 
unsealed surfaces and other exposed areas. 

Contractor Construction 

· All trucks would be covered when transporting 
materials to and from the site. 

Contractor Construction 

· Construction activities that would generate dust 
would be avoided or modified during high wind 
periods. 

Contractor Construction 

· Work activities would be reviewed if the dust 
suppression measures are not adequately 
restricting dust generation. 

Contractor Construction 

· Rehabilitation of completed sections would be 
progressively carried out. 

Contractor Construction 
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Impact Environmental management measures Responsibility Timing 

 · Where buildings and structures are required to be 
demolished, techniques and practices would be 
developed to minimise dust generation. 

Contractor Construction 

Exhaust 
emissions 

· Construction plant and equipment would be 
maintained in good working condition in order to 
limit impacts on air quality. 

Contractor Construction 

· Where practicable, vehicles will be fitted with 
pollution reduction devices and switched off when 
not in use. 

Contractor Construction 

 
 



 

Northern Beaches Hospital Road Connectivity and Network Enhancements Project – Environmental Impact Statement 
Roads and Maritime Services 

317 

 

 Geology, soils, and contamination 15
This Section provides an assessment of impacts to geology, soils and contamination for the 
Stage 2 Project as identified in the SEARs. 

The assessment is supported by detailed investigations, which have been documented in the 
Phase 1 Contamination Assessment: Northern Beaches Hospital Connectivity and Network 
Enhancement Project, Frenchs Forest NSW (SMEC, 2014), Phase 2 Contamination Assessment 
(URS, 2015) included in Appendix K and geotechnical investigations carried out by Roads and 
Maritime (2014) to inform the concept design.  

The proposed management and mitigation measures in this section are collated in Section 21. 

Secretary’s environmental assessment requirements Where 
addressed 

Geology, soils and contamination 

Erosion, Sediment and water quality impacts, including an assessment of: 
· Potential water quality impacts and mitigation measures to manage water pollution, 

with reference to relevant public health and environmental water quality criteria, 
including those specified in the Australian and New Zealand Guidelines for Fresh and 
Marine Water Quality (ANZECC/ARMCANZ 2000), and any applicable regional, local 
or site-specific guidelines 

· Proposed storm water management system and management measures for the 
containment of pollutants and minimisation of leachate and sediment mobilisation 

· Impacts on soil and slope stability resulting from vegetation clearing 
· Impacts on watercourses, including bed and bank stability 
· Potential erosion and sediment controls consistent with Managing Urban Stormwater – 

Soils and Construction (Landcom 2004), and  

· Management of and disposal strategies for acid sulfate soils, in accordance with the 
Acid Sulfate Soils Manual (ASSMAC). 

 
Section 16.4 
 
 
 
Section 16.4 
and 16.5 
Section 15.3 
and 16.4 
Section 15.5 
and 16.6 
Section 15.5 

Impacts from construction activities on contaminated land, including an assessment of 
potential contamination and a description of proposals for site remediation with reference 
to contaminated land planning legislation and guidelines.  

Section 15.3 
Section 15.4 

Management of waste, including:  
· Quantification of bulk earthworks and spoil balance, and reuse or disposal of excess 

spoil 
· Classification of waste taking into account the Waste Classification Guidelines 

(Department of Environment, Climate Change and Water 2009). 
· Waste handling, stockpiling and transportation, including identification of off-site waste 

disposal. 

 
Section 5.3.4 
 
Section 18.3 
 
Section 18.3 

Soils, water and waste 

A Phase 2 contamination assessment for areas as identified as having a medium to high 
risk and as presented in Chapter 7 of Phase 1 Contamination Assessment: Northern 
Beaches Hospital Connectivity and Network Enhancements Project, Frenchs Forest 
NSW, SMEC, October 2014. 

Section 15.3 
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 Assessment methodology 15.1
Assessment of impacts on geology, soils and contamination, and development of mitigation and 
management measures comprised the following activities: 

· A review of existing project documentation, including the following: 

– Project geotechnical investigation (Roads and Maritime, 2014)  

– Phase 1 Contamination Assessment: Northern Beaches Hospital Connectivity and 
Network Enhancement Project, Frenchs Forest NSW, including consideration of acid 
sulfate soils (SMEC, 2014) 

– Concept drainage design 

– Project urban design, landscape character and visual impact assessment (SMM, 2015) 

· Preparation of the Phase 2 Environmental Site Assessment: Northern Beaches Hospital Road, 
Warringah Road Frenchs Forest (Appendix J).  

· A review of available contaminated lands literature for development and projects not directly 
related to the Stage 2 Project 

· A review of soil landscapes and geology 

· A search of the Department of Water and Energy Online Database 

· A review of surface water catchments in the study area 

· Consideration of the impact of construction activities on geology, soils, and the potential for 
sediment mobilisation into receiving waterways 

· Consideration of potential impacts related to operation of the Stage 2 Project. 

The geology and soil management assessment requires an understanding of several critical 
factors for both construction and operational phases. For the construction phases of the Stage 2 
Project, these include local soil characteristics, climatic conditions, construction methods, the 
extent of land disturbance, construction staging and duration. 

The construction phase assessment approach is based on meeting the requirements of the 
Environment Protection Licence (EPL) and the design criteria and water quality objectives that 
are outlined in Managing Urban Stormwater – Soils and Construction Volume 1 (Landcom, 2004) 
and Volume 2D (DECC, 2008). 

For the operational phase of the Stage 2 Project, critical factors include road geometry and 
drainage system, local climatic conditions, and downstream waterways and their proximity to the 
site. Reference has been made to Australian and New Zealand Guidelines for Fresh and Marine 
Water Quality (ANZECC/ARMCANZ, 2000) in determining existing conformance or exceedance 
of these guidelines for water quality within or downstream of the Stage 2 Project, and 
subsequently used to inform assessment of impacts to water quality as a result of the Stage 2 
Project. 

The operational phase assessment approach is also based on meeting the design principles 
outlined in Procedure for Selecting Treatment Strategies to Control Road Runoff (RTA, 2003) and 
consideration of the potential for residual impacts on geology and soils during operation.  



 

Northern Beaches Hospital Road Connectivity and Network Enhancements Project – Environmental Impact Statement 
Roads and Maritime Services 

319 

 

 Existing environment 15.2

 Landscape 15.2.1
The Stage 2 Project is located in an area that undulates with the major roads generally following 
ridgelines. Warringah Road follows an east-west ridgeline and is generally flat within the Stage 2 
Project area. The road rises to its highest point adjacent to The Forest High School.  

Wakehurst Parkway follows a north-south ridgeline that descends into a valley north of Frenchs 
Forest Road that is associated with Trefoil Creek and Narabeen Lakes. To the south of Warringah 
Road, Wakehurst Parkway descends into a valley associated with Curl Curl Creek, a tributary of 
Manly Dam. 

 Climatic factors 15.2.2
The Frenchs Forest to Terrey Hills area is relatively high in a local context and known to be more 
exposed to heavy rainstorms and colder temperatures than the nearby coastal suburbs. 
According to the Bureau of Meteorology data, Frenchs Forest has a total mean annual rainfall of 
1,348.8 millimetres, with the highest mean monthly rainfall falling in the months of January to April 
(129.5 to 155.5 millimetres per month). At Collaroy Beach, 2.8 kilometres to the north of Dee 
Why, reduced mean rainfall of 119.7 to 109.4 millimetres is recorded for the same period.  

Frenchs Forest has a mean average annual temperature of 21.6 degrees Celsius (°C), with the 
warmest months being December to February (about 28°C) and the coldest months of June to 
August (about 15 to 16°C). 

 Surface water 15.2.3
Positioned on the ridgeline, the Stage 2 Project area crosses four catchments including (from 
west to east), Middle Harbour Catchment, Narrabeen Lakes Catchment, Manly Dam Catchment 
and Manly Lagoon Catchment (refer to Figure 15.1). The catchments formed by the Warringah 
Road and Wakehurst Parkway ridges define deep gullies either side, which contain 2 and 3 order 
creek systems that ultimately drain into either estuarine lagoons or Middle Harbour.  
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Figure 15.1 Hydrology and drainage of the study area  
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 Geology and soils 15.2.4
The Stage 2 Project area is underlain by Hawkesbury Sandstone, and Triassic Wianamatta 
Group Shales, which comprise the Liverpool Sub-Group of Minchinbury Sandstone and Bringelly 
and Ashfield Shales (1:250,000 Geological Series Sheet S1 56-5 Sydney). The sandstone 
geology has weathered to leave exposed stone outcroppings, while the shale geology consists of 
shale with sandstone lenses. Many locations have been disturbed by development. 

An existing cutting located on Wakehurst Parkway south of the intersection with Warringah Road, 
provides a good example of the underlying sandstone formation. Further south along Wakehurst 
Parkway, good examples of sandstone outcropping are present. 

The Stage 2 Project is within the Lucas Heights soil landscape, overlying shale at three to five 
metres thick and Hawkesbury Sandstone at about 10 to 11 metres deep. Pockets of clay are 
common, while bands of iron-rich sands and ironstone gravels can also be found. The main soil 
types to be expected within the Stage 2 Project area are sandstone derived soils associated with 
ridgelines, as well as pockets or ironstone gravels and shaly clays. 

 Regional and local hydrogeology 15.2.5
Based on geology, topography and surface water catchment characteristics the following 
hydrogeological conditions are expected: 

· Predominantly interstitial (pore space) flow in extremely weathered and unconsolidated 
material located above fresh bedrock; these are generally confined to shallow zones of less 
than eight mbgl. 

· Predominant fracture flow within moderately weathered to fresh bedrock media present at 
depths below two mbgl. Kaolinate clays within the sandstone matrix and sideritic cementation 
of the sandstone are expected to significantly limit intergranular flow. 

Groundwater contours derived from groundwater levels recorded continuously over a nine month 
period (December 2013 to September 2014) suggest that groundwater typically flows southward 
across and toward the gully systems located in the Bantry Bay catchment and Curl Curl Creek 
catchment to the south and south east of the study area. 

Based on the relatively shallow groundwater levels recorded, there is a relatively high potential for 
some groundwater seepage to the creek systems in the area of the identified Red-crowned 
Toadlet habitat. 

Groundwater quality is discussed in Chapter 16. 

 Acid sulfate soil  15.2.6
Acid sulfate soils (ASS) are acidic soil horizons (layers) resulting from the aeration of soil 
materials rich in iron sulfides. Acid sulfate soils generally occur within the following locations: 

· Marine or estuarine sediments deposited during the Holocene period 

· Soils less than five metres above sea level 

· Marine or estuarine settings/environments. 

Consideration of ASS comprised a review of ASS Risk Maps from the NSW Natural Resource 
Atlas database and the Warringah Local Environment Plan 2011 – Acid Sulfate Soil Map – Sheet 
ASS_008 and Landslip Risk Map – Sheet LSR008 to ascertain the presence of ASS within the 
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Stage 2 Project area. This indicates that the Stage 2 Project is not within an acid sulfate soil 
prone area. As a consequence, assessment of management and disposal strategies for ASS in 
accordance with ASSMAC is not required. 

 Potential sources of contamination 15.2.7
The Stage 2 Project is largely confined to the existing road network. The route covers an area of 
diverse characteristics and is surrounded by a number of potentially contaminating land uses 
including current and historical industrial complexes, uncontrolled fill sites, service stations and 
historic brickworks.  

There is potential for contaminated land to occur within the vicinity of the Stage 2 Project due to 
old industrial areas and numerous contaminated sites located within the construction impact area, 
identified as areas of environmental concern (AEC) in the Phase 1 contamination assessment 
(SMEC, 2014). Table 15.1 summarise the findings of the Phase 2 Environmental site assessment 
(URS, 2015) and areas of contaminated land are identified in Figure 15.2. 

Table 15.1 Identified Areas of Environmental Concern (AEC) 

Potential AECs Location Potential contaminants of 
concern 

All AEC’s- Potential uncontrolled fill 
material 

Numerous locations within the 
project footprint 

Metals, PAHs, TPH, BTEX, 
PCB, OCP, OPP and asbestos 

AEC4 – Historical brickworks site (3) Between Warringah Road and 
Rodborough Road 

Metals, PAHs, TPH, BTEX, 
PCB, OCP, OPP and asbestos 

AEC4 – Historical brickworks site (1) Brick Pit Reserve – Warringah 
Road and Bantry Bay Road 

Metals, PAHs, TPH, BTEX, 
PCB, OCP, OPP and asbestos 

AEC5 – 7 Eleven Service Station Warringah Road and Hilmer 
Street 

Metals, PAHs, TPH, BTEX, 

Soil and groundwater sampling was carried out across the Stage 2 Project construction impact 
area. Access to the 7 Eleven service station site was not provided at the time of sampling, as 
such, samples were taken from the footpath reservation adjacent to the service station in the 
interim. Upon provision of access to the site, and prior to construction, a Phase 2 Environmental 
site assessment would be prepared for the 7 Eleven service station. A summary of the sampling 
results is provided here. 

Soil impacts were identified by screening analytical samples against the adopted Investigation 
Levels. These impacts were identified within shallow fill material and include: 

· Concentrations of lead were recorded as exceeding the adopted soil Health Investigation 
Levels for recreational ‘C’ land use within areas of AEC4 (location AEC4_2, at 0.1 to 0.2 mbgl 
and 0.5 to 0.6 mbgl) and AEC5 (location AEC5_4, at 0.1 to 0.2 mbgl). The extent of impacted 
fill at these locations is considered to extend from surface level to 0.6 mbgl (AEC4_2) and from 
surface level to 0.2 mbgl (AEC5_4) 

· Fill material containing asbestos was recorded to be present within areas of AEC2 (location 
AEC2_26, at 0.1 to 0.2 mbgl) and AEC4 (location AEC4_2, at 0.5 to 0.6 mbgl). The extent of 
impacted fill at these locations is considered to extend from surface level to 0.3 mbgl 
(AEC2_26) and from surface level to 0.6 mbgl (AEC4_2) 
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· Volatile hydrocarbons were reported within AEC5 at location AEC5_2, at 0.7 to 1.3 mbgl, 
correlating with observation of a hydrocarbon odour and ‘sheen’ during drilling. The vertical 
extent of these hydrocarbon impacts was not ascertained, due to borehole refusal on material 
described as ironstone. As these hydrocarbon impacts are likely attributed to petroleum 
products associated with the adjacent 7 Eleven service station, the depth of impact is not 
anticipated to extend significantly beyond the depth to groundwater. The static water level was 
recorded at approximately 0.65 mbgl in AEC5 and this is considered to be representative of 
localised perched groundwater within the fill layer. Groundwater ingress was not observed at 
less than 1.6 mbgl in any of the boreholes in AEC5. 

The depth to groundwater was noted between 0.649 metres below ground level (mbgl) in AEC5 
and 4.13 mbgl in AEC2 for sites sampled as part of the Phase 2 Environmental site assessment 
(URS, 2015). Groundwater quality was identified by screening analytical samples against the 
adopted investigation levels. Known localised groundwater conditions are as follows: 

· Concentrations of cadmium, chromium, copper, lead, nickel and/or zinc in groundwater were 
recorded as exceeding the adopted ecological investigation level within all AECs 

· Concentrations of arsenic, chromium, lead and/or nickel in groundwater were recorded as 
exceeding the adopted health-based (i.e. drinking water) investigation levels within all AECs 

· Light non-aqueous phase liquid (LNAPL) was identified at a thickness of 2 mm in AEC5 in 
groundwater monitoring well MW_AEC5_2. 



Potential sources of contamination Figure 15-2Potential AECs
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 Assessment of potential construction impacts 15.3

 Geology and soils 15.3.1
A preliminary erosion and sedimentation assessment has been prepared for the Stage 2 Project 
in accordance with the Erosion and Sedimentation Risk Assessment Procedure (RTA, 2004). This 
identified construction work to be low risk with reference to the following considerations: 

· The size of the Stage 2 Project and area required for maintenance and installation of controls 

· Soils being exposed are generally within the existing road formation and adjacent to 
operational drainage networks 

· No SEPP 14 wetlands are located within the Stage 2 Project boundary and it is not located 
within a drinking water catchment.  

Construction would involve the removal of existing vegetation, removal/modification of existing 
built features (e.g. paved surfaces) which would expose bare ground, and construction of 
retaining walls and embankments at several locations within the Stage 2 Project. 

Tannin leachate from cleared or mulched vegetation may be mobilised beyond the construction 
impact area if not appropriately managed. However, this impact would likely be minor as any 
cleared vegetation would be removed from site as soon as practicable after clearing. 

Minor excavation would be required at cut and fill locations, with major excavation carried out to 
construct the underpass on Warringah Road (refer to Section 5.3). Based on estimates drawn 
from the concept design, it is predicted that about 180,000 cubic metres of material would be 
excavated, and 7,500 cubic metres of fill would be required.  

Retaining walls would be provided to stabilise Stage 2 Project cut and fill batters (refer to 
Section 5.1.10), due to limited road corridor widths within the project area, the existing vegetation 
and the objective of minimising the construction footprint. This is particularly the case along 
Wakehurst Parkway south of Warringah Road. Where retaining walls are not required, 
embankments would be stabilised through re-vegetation using indigenous species. Details of the 
location and general dimensions of retaining walls and embankments are provided in Section 5.1.9. 
Management measures would be identified in the Construction Environmental Management Plan 
for the project (refer to Section 15.5) to minimise the potential for soil erosion and sedimentation.  

The underpass requires Warringah Road to be cut in ‘slot’ and would require excavation up to 
10 metres deep in material varying from residual soils to ironstone and sandstone. While 
detailed design of the slot is yet to be carried out, it is assumed that the configuration would 
require a near-vertical or vertical cut face. As such, the cut face would potentially be susceptible 
to erosion and slope stability during construction until the surface can be stabilised and would 
require consideration of stabilisation methods to reduce the potential for long-term erosion and 
slope stability. 

Excavation would involve the stockpiling of spoil prior to reuse or removal from site (refer to 
Section 5.3.11). These and related construction activities would give rise to potential for erosion 
of unconsolidated material and entrainment by runoff and subsequent transported off site. 

This work may encroach into the Curl Curl Creek catchment and Bantry Bay Catchment (Main 
Creek), and without mitigation, may result in soil erosion and transportation of eroded material 
into the catchment potentially impacting local waterways. 
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Soils transported into local waterways could have a number of impacts including: 

· Reduced hydraulic capacity due to deposition of material within the channel 

· Degraded water quality including lower dissolved oxygen (DO) levels, increased nutrients of 
Nitrogen (N) and Phosphorus (P), increased turbidity, and altered pH 

· Increased levels of nutrients, metals and other pollutants, transported via sediment and runoff 
to receiving waterways 

· Increased sedimentation smothering aquatic life and affecting aquatic ecosystems. 

Impacts from eroded material transported off each construction site and deposited in terrestrial 
environments may include smothering of terrestrial vegetation and reduced visual amenity. Once 
dry, this material could form a source of dust emissions which could also impact on local amenity, 
particularly where deposition occurs in proximity to residential areas, and sensitive land uses 
such as schools. 

 Contaminated land 15.3.2
Based on the findings of the desk based review and site inspection, areas of potential 
environmental concern (AECs) and contaminants of potential concern (CoCs) were identified 
across the Stage 2 Project site (refer Table 15.1 and Figure 15.2).  

A Preliminary Conceptual Site Model (CSM) was prepared for both the Stage 1 Project and 
Stage 2 Project work (SMEC, 2014) and updated in the Phase 2 investigation (URS, 2015). The 
CSM presented potential sources, pathways and ecological/human receptors linkages. 

Construction activities identified as having the potential to impact on contaminated land, or to 
cause a release of contamination to underlying soils include: 

· Excavation 

· Pavement removal 

· High frequency of vehicle movements 

· Importing, handling, stockpiling and transporting material resources 

· Accidental spills. 

Potential environmental impacts associated with these construction activities include: 

· Inappropriate handling or disposal of contaminated or hazardous excavated materials 

· Adverse effects on human health (construction personnel, travelling public or nearby 
communities) 

· Release of contaminants into underlying soils 

· Release of contaminants into groundwater 

· Movement of contaminated sediments into stormwater systems 

· Adverse effects on flora and fauna. 

For the Stage 2 Project, there is potential for contaminated land to be disturbed as a result of 
excavation activities associated with grade separation work at the intersections of Warringah 
Road and Forest Way, Warringah Road and Hilmer Street, and at Warringah Road and 
Wakehurst Parkway. 
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Given the potential for impacts within AECs identified in the Phase 1 contamination investigation 
report (SMEC, 2014), additional investigations were considered necessary at the following 
locations: 

· Potential fill area located at the northwest corner of the Warringah Road and Forest Way 
intersection 

· Two potential fill areas on the southern side of Warringah Road, from about Fitzpatrick Avenue 
East to Hilmer Street and from about 100 metres east of the intersection with Wakehurst 
Parkway to 450 metres east of the intersection 

· 7 Eleven service station 

· Historical Brickworks Site (1) 

· Potential fill area on the southern side of Warringah Road. 

A Validation Report prepared for the 7 Eleven service station site indicates that hydrocarbon 
impacts remain in soil and groundwater (PB, 2014). The residual impacts were not considered to 
pose unacceptable risk to commercial users of the site in its current configuration and remediation 
work conducted are considered suitable for continued use as service station. However, if the 
layout or land use was changed, further assessment would be necessary to confirm the site’s 
suitability. 

A Phase 2 investigation has been prepared for the Stage 2 Project. This has considered the 
nature and extent of soil and groundwater contamination within the identified AECs impacted by 
Stage 2 Project construction activities associated with slot excavation. The investigation was 
carried out with reference to Schedule B1 of the National Environmental Protection (Assessment 
of Site Contamination) Measure 1999 (as amended 2013) for recreational (open space) land use 
and for commercial/industrial on site use to reflect the potential exposure pathways for on-site 
intrusive workers. 

The investigation noted the following with regard to soil contamination: 

· Concentrations of lead exceeding the adopted soil HIL for recreational ‘C’ land use were 
recorded within parts of AEC4 and AEC5 

· Fill material containing asbestos was identified within parts of AEC2 and AEC4; the extent of 
impacted fill at these locations is considered to extend from surface level to 0.3 metres below 
ground level (mbgl) (AEC2) and from surface level to 0.6 mbgl (AEC4) 

· Volatile hydrocarbons, along with a hydrocarbon odour and sheen were identified within AEC5 
at 0.7–1.3 mbgl. The vertical extent of hydrocarbons could not be determined due to borehole 
refusal. These hydrocarbons are likely associated with the perched groundwater observed at 
0.65 mbgl and most likely attributed to petroleum products associated with the adjacent 
7 Eleven service station. 

The impacted soils are within the proposed excavation areas of the road construction work. 
During construction, contaminated soils in the identified AECs may present a risk to construction 
workers but these would be readily manageable such as through use of appropriate personal 
protective equipment. Following completion of excavation work, it is not anticipated that there 
would be any material residual risk to users (e.g. pedestrians) of these areas. 
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 Assessment of potential operational impacts 15.4

 Geology and soils 15.4.1
Following construction, cleared surface areas would be paved or landscaped and scour protection 
installed at drainage outlets. There would be no exposed areas of topsoil and therefore little or no 
risk of soil erosion and entrainment of unconsolidated material by wind or runoff. 

Several treatments, including retaining walls and fill embankments (refer to Section 5.1.9), would 
be provided to suit the existing conditions and to integrate the Stage 2 Project with the 
surrounding landscape. The planting and re-vegetation design aims to minimise the potential soil 
erosion impacts of the Stage 2 Project by stabilising earthwork, upon the progressive completion 
of construction in disturbed areas, to prevent erosion following construction and for operation. 

Excavated subsurface areas (that is, the Warringah Road underpass) would be sealed to prevent 
weathering of the exposed bedrock and subsoil drainage systems would be operable.  

 Contaminated land 15.4.2
Following completion of construction activities, all disturbed land would be stabilised (refer to 
Section 5.3.4) and drainage systems would be operational. It is not expected that there would be 
any ongoing impacts to or from the identified AECs during the operation of the Stage 2 Project. 

Operation of road infrastructure carries with it the ongoing potential of accidental spillage of fuel, 
chemicals or other hazardous liquids as a result of vehicle leakage or road accidents within the 
road corridor. While the likelihood of such potential spills would be low, the impact on the 
receiving environment could be considerable as spills of this nature would pollute receiving 
waterways if not adequately managed or mitigated. 

As discussed in Section 18.3, to offset potential increases in pollutant loads resulting from the 
Stage 2 Project, in-line pollutant control devices would be incorporated into the detailed drainage 
design as required. 

 Environmental management measures 15.5
Mitigation and management measures have been developed to avoid, minimise or manage 
potential risks identified in Section 15.3 and Section 15.4. Management and mitigation measures 
have been identified below in Table 15.2. These mitigation and management measures have 
been incorporated in the Environmental Management measures in Section 21. 
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Table 15.2 Stage 2 Project safeguards and mitigation measures 

Impact Environmental management measures Responsibility Timing 

Warringah Road 
‘slot’ cut face may 
be susceptible to 
erosion and slope 
stability during 
construction 

· As part of Stage 2 Project design 
development, subsoil drainage would be 
incorporated into the ‘slot’ to ensure the 
ongoing stabilisation of face. The extent of the 
drainage network would be finalised during 
detailed design. 

Roads and 
Maritime 

Pre-
construction 

Managing impacts 
on soil in general 

· A Soil and Water Management Plan will be 
prepared for each construction stage of the 
Concept Proposal in accordance with the 
principles and guidelines set out Soils and 
Construction – Managing Urban Stormwater 
series, comprising Volume 1 (Landcom, 2004) 
and Volume 2D – Main Roads (DECC, 2008), 
including: 
- Consideration of soil erodibility 
- Management strategies to be used to 

minimise surface and groundwater impacts, 
including identification of water treatment 
measures, discharge points and erosion 
and sediment control measures 

- Sedimentation basin construction and 
management 

- Measures to monitor and manage spoil, fill 
and materials stockpile sites 

- Dewatering procedure 
- Water quality monitoring and checklists. 

Contractor Pre-
construction 
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Impact Environmental management measures Responsibility Timing 

Disturbance of 
contaminated or 
potentially 
contaminated 
land 

· A Contaminated Land Management Plan will 
be prepared in accordance with the 
Contaminated Land Management Act 1997, 
relevant EPA Guidelines and Roads and 
Maritime Guideline for Management of 
Contamination (Roads and Maritime,2013) and 
will include at a minimum: 
- Contaminated land legislation and 

guidelines including any relevant licences 
and approvals to be obtained 

- Identification of locations of known or 
potential contamination and preparation of 
a map showing these locations 

- Identification of rehabilitation requirements, 
classification, transport and disposal 
requirements of any contaminated land 
within the construction footprint 

- Measures to manage stockpiled potentially 
contaminated soil in accordance with the 
requirements of NSW EPA Waste 
Guidelines 

- Contamination management measures 
including waste classification and reuse 
procedures and unexpected finds 
procedures for unanticipated discovery of 
contaminated material during construction. 

Contractor Pre-
construction 

· Potentially contaminated groundwater 
encountered during the work would be 
managed in accordance with a Groundwater 
and Dewatering Management Plan. This would 
include the proposed method for capture, 
treatment and/or in accordance with the 
requirements of NSW EPA (2014) Waste 
Guidelines 

Contractor Pre-
construction 
 

· A remediation validation report will be 
developed to ensure that all identified 
contamination has been remediated, removed 
from site and/or managed sufficiently once 
construction work has ceased and the site is in 
operation. 

Contractor Pre-
construction 
Construction 

· An Asbestos Management Plan will be 
developed prior to work commencing and 
include: 
- The locations of asbestos impacted areas 

within each AEC; and 
- The requirements including mitigation 

measures for asbestos management, 
asbestos handling and asbestos disposal in 
accordance with NSW EPA and NSW 
WorkCover guidelines. 

Contractor Pre-
construction 
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Impact Environmental management measures Responsibility Timing 

Inappropriate 
disposal of 
excavated 
material that 
cannot be reused 
in the project 

· Excavated material that is not suitable for on-
site reuse or recycling will be transported to a 
site that may legally accept that material for 
reuse or disposal. 

Contractor Construction 

· Excavated material leaving the site will be 
classified in accordance with the Waste 
Classification Guidelines so that correct 
resource recovery and or off-site disposal 
occur. 

Contractor Construction 

Construction 
accidental spills 

· An emergency spill response procedure will be 
prepared to minimise the impact of spills 
including details on the requirements for 
managing, cleaning up and reporting.  

Contractor Pre-
construction 

· Spill kits and adequate quantities of suitable 
material to counteract spillage would be kept 
readily available. 

Contractor Construction 

· The refuelling of plant and maintenance of 
machinery would be carried out in impervious 
bunded areas. Refuelling would be attended at 
all times. 

Contractor Construction 

· Vehicle wash-downs and/or concrete truck 
washouts would be located within a designated 
bunded area of an impervious surface or 
located off-site. 

Contractor Construction 

· Machinery would be checked daily to ensure 
that there are no oil, fuel, or other liquid leaks. 

Contractor Construction 

Operation 
accidental spills 

· Detailed design would consider reasonable 
and feasible measures to optimise pollution 
mitigation. 

Contractor Pre-
construction 
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