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11.2.2 Visual catchment zones 

As discussed in Section 11.1.2, two VCZs were identified for the Stage 1 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 

1 Project. Table 11.2 provides details of the VCZs. 

Refer to Figure 11.2 for visual catchment zone and visual assessment precinct identification.  

Table 11.2 Stage 1 Project Visual Catchment Zones 

Stage Project 

VCZ 

Description of VCZ 

Skyline Shops This visual assessment precinct is located at the eastern end of Frenches Forest 

Road East, including the Skyline Shops, Allambie Grove Business Park, Allambie 

Road and a section of Warringah Road and associated intersections. 

Frenchs Forest 

Road East 

This precinct is located on Frenchs Forest Road East, between Inverness Avenue 

and Nandi Avenue. 

Parkway north This precinct is located at the intersection of Frenchs Forest Road with Wakehurst 

Parkway. 

Frenchs Forest 

Road West 

This precinct is located on Frenches Forest Road West, between Gladys Avenue 

and Rabbett Street, including the Forest High School. 

Naree Road This precinct is located on Naree Road, between Rabbett Street and Forest Way. 

Forest Way 

north 

This precinct is located on Forest Way, between Naree Road and the bus stop in 

front of Forestway Shopping Centre and includes the Former Methodist Church 

frontage. 

Road user 

views 

The views and visual experience of road users are different from ‘road viewers’ and 

include those elements along and within the road corridor including pavement type, 

lane marking, signage, lighting, landscaping.  

Secondary 

visual 

catchment zone 

The Secondary VCZ has been determined as an approximate band extending 

between 25 and 100 metre wide around the Stage 1 Project.  

This zone captures residences, commercial properties and school grounds that are: 

 Well away from the Stage 1 Project. 

 Often on the other side of a ridgeline and therefore oriented away from the Stage 

1 Project. 

 Screened by built form. 

 Situated on more elevated positions and may therefore have glimpses of the 

Stage 1 Project. 

 May have longitudinal views up or down the Stage 1 Project due to steel 

elevation changes. 

 Generally, many of the residences are screened by vegetation. 



Figure 11-2     Visual catchment areas
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11.3 Urban and landscape design elements 

Urban design objectives and principles were established in the urban design framework (refer to 

Section 5.3.3), and have been used to guide the urban and landscape design strategy for the 

Concept Proposal.  

Table 11.3 provides a summary of how the objectives and principles were applied to the Concept 

Proposal, with requisite detail provided for Stage 1 Project. The application of the principles 

aimed to ensure synergies were developed between the form and appearance of the Concept 

Proposal, including the Stage 1 Project, and the surrounding landscape. This enabled mitigation 

of landscape and visual impacts of the Stage 1 Project to be imbedded into the design, to 

minimise effects of the Stage 1 Project for users and the community.  

Similar application of the principles (to that shown in Table 11.3) would be applied to the Stage 2 

Project urban design, and documented in the Stage 2 EIS, once requisite detail of the Stage 2 

Project known. 

Table 11.3 Urban landscape design objectives and principles 

Urban design objectives and 

principles 

Concept Proposal (including Stage 1 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. In 

particular, ensure vegetation is 

retained on both sides of the 

roadway, along Warringah Road, 

where higher impacts are 

planned 

Due to widening of Frenchs Forest Road, some vegetation loss would 

be unavoidable at the intersection with Wakehurst Parkway.  

Due to widening of Warringah Road in the eastern section of Stage 1, 

street trees located in the existing verge 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 earthworks in order to 

maximise vegetation retention 

Due to widening of Frenchs Forest Road, both cutting and filling would 

be required. In order to minimise impacts on vegetation through 

encroachment, retaining walls would be utilised in these locations. 

Retaining wall design and finishes are to be designed in accordance 

with the mitigation strategy, which would see the use of terracing and 

stone finishes in order to reduce visual bulk and blend with the existing 

landscape. 
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Urban design objectives and 

principles 

Concept Proposal (including Stage 1 Project) strategy 

Carefully locate shared paths so 

not to require removal of critical 

trees eg 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 

The concept design demonstrates that widening would primarily occur 

along the southern verge, in order to limit vegetation loss and impacts 

on private and commercial properties to one side. 

Widening on the northern side of Warringah Road is also being 

considered in order to determine the most appropriate impacts.   

Apply an informal bush landscape 

character with large scale 

boulders 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 1 Project is 

limited to the eastern boundary of the hospital site and the opposite 

eastern verge.  

With only limited road corridor width available, opportunities to 

reinstate bushland character may be limited in these circumstances. 

Indigenous vegetation communities would inform revegetation species 

selection. 

Street tree selection for all Stage 1 roads would comprise native 

species. 

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 

locally sourced seed. 

Evaluate opportunities of 

introducing street trees along 

Forest Way 

Widening of Forest Way would require property acquisitions along front 

boundaries making it unlikely that street tree planting would be 

possible along a majority of the road 

Where opportunities exist, tree planting would be undertaken 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 Frenchs Forest 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 1 roads would comprise native species. 
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Urban design objectives and 

principles 

Concept Proposal (including Stage 1 Project) strategy 

Minimise impacts to existing 

vegetation and utilise it as green 

buffers/visual foils to new built 

form, and urban infrastructure 

In Stage 1, there would be some impact to existing vegetation due to 

reconfiguration of The Forest High School car park and internal 

access.  

New planting would be undertaken to assist with mitigating associated 

visual impacts. Vegetation would be provided along northern verge of 

Frenchs Forest Road and landowners would be encouraged to plant 

trees in the front of their properties. 

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 1 Project, pedestrian crossings of Warringah Road would 
be associated with signalised intersections.  

New pedestrian crossing facilities would be provided at the following 
locations: 

 Forest Way and Naree Road 

 Frenchs Forest Road West at Naree Road and Rabett Street 

 Frenchs Forest Road West at Gladys Avenue.  

 Frenchs Forest Road East at Romford Road 

Existing pedestrian crossing facilities would be upgraded or 
reconfigured at the following signalised intersections: 

 Frenchs Forest Road East at Patanga Road 

 Frenchs Forest Road East at Allambie Road 

 Frenchs Forest Road and Wakehurst Parkway (southern side only) 

 On Allambie Road (north) at the Warringah Road intersection 

 On Warringah Road at the Allambie Road intersection. 

A potential pedestrian crossing has been identified on Frenchs Forest 
Road East, to the west of Romford Road, which would provide 
pedestrian connectivity via an existing footpath and to a bus stop. 

Crossing of Warringah Road would be maintained by footbridge 
replacement at Forest Way and a new footbridge at Hilmer Street. 

Crossings of Forest Way would be designed to connect widened 
footpaths and minimise pedestrian journey lengths between the 
hospital and The Forest High School with Forestway Shopping Centre. 

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 Concept Proposal. 
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Urban design objectives and 

principles 

Concept Proposal (including Stage 1 Project) strategy 

Ensure good connectivity to 
public transport modes, 
particularly along Warringah 
Road. 

Widening of Frenchs Forest Road is associated with a major bus route 
upgrade under consultation with TfNSW. A range of bus priority 
measures have been included in the Stage 1 Project consistent with 
TfNSW Sydney Bus Future. 

Bus connections into Frenchs Forest Road from Warringah Road 
would be maintained by the right turn provision from Warringah Road 
into Allambie Road and associated widening of Frenchs Forest Road 
West and Naree Road. 

Widening associated with bus requirements is to minimise, through 
careful alignment design, impacts on bicycle and pedestrian 
connectivity, as well as physical impacts on the public domain and 
residential screening requirements. 

Retain the privacy and amenity 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 Frenchs Forest Road and Warringah Road 

may be possible in the future in line with the planned Warringah 

Council Structure Plan and following construction of the hospital.  

New developments should retain existing vegetation to the greatest 

extent possible to assist with visual impact mitigation. 

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 hospital will be substantially bigger in 

scale than the existing built form. 

Road verges are to be planted wherever possible, with 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 along 

both sides of Frenchs Forest Road.  

A widened pathway, connecting hospital and school users with 

Forestway Shopping Centre in the west, and Skyline Shops in the east 

The pathways would connect with the broader region via new 

pathways and shared pathways along Frenchs Forest Road and 

Warringah Road in Stages 1 and 2. 

Noise impacts are not expected to substantially increase. 

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.  

New signalised crossings would be provided at the hospital main 

entrance and Rabett Street. 

One crossing would be removed due to the need for road widening, 

safety and vehicle movements in peak times as well as increased bus 

movements. 
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Urban design objectives and 

principles 

Concept Proposal (including Stage 1 Project) strategy 

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 Frenchs Forest Road during peak hours.  

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 

Environmental studies including noise monitoring and assessment 

have indicated that it is unlikely that noise walls would be proposed as 

part of the Stage 1 Project works. 

Noise is to be managed by the use of acoustic pavement if required. 

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 

some 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 

A widened pathway is proposed along the southern verge of Frenchs 

Forest Road connecting the hospital with The Forest High School and 

Forestway Shopping Centre. A signalised crossing would be provided 

in order to ensure safe pedestrian movements. 

Other pedestrian connections would form part of potential private 

property adjustments. 

Ensure existing pedestrian links 

are retained and proper 

connectivity is achieved to road 

crossings, particular for 

Warringah Road 

A widened pathway is proposed along the southern verge of Frenchs 

Forest Road West connecting the hospital and The Forest High School 

with Forestway Shopping Centre.  

Pedestrian access would be maintained along Warringah Road 

between Allambie Road and Courtley Road as part of Stage 1. 

Pedestrian pathways are to be maintained along both sides of Frenchs 

Forest Road, Naree Road, Forest Way and Warringah Road. 
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Urban design objectives and 

principles 

Concept Proposal (including Stage 1 Project) strategy 

Create a buffer zone between 

road and path to increase 

pedestrian safety and articulate 

the paved surfaces 

In order to provide wider paths and provide vegetative screening along 

boundary lines, a vegetated buffer would not be possible along the 

southern verge kerb line of Frenchs Forest Road. 

Along the northern verge of Frenchs Forest Road, a vegetative strip 

would be provided between the path and property boundaries to assist 

with visual mitigation. Landowners would be encouraged to plant trees 

in the front of their properties. 

On Warringah Road, a turf strip would be provided adjacent to the kerb 

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. 

Avoid as much as practical the 

introduction of barriers  

Barriers would not be required for the Stage 1 Project.  

Barriers would be required for the Concept Proposal where pedestrian 

access is provided next to the intersection of Warringah Road and 

Forest Way or next to 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 

An assessment of the Stage 1 Project indicated limited justification for 

overhead crossings. 

In the Stage 2 Project, a footbridge crossing would be retained or 

replaced at Warringah Road and Forest Way intersection. Another 

location being considered is adjacent to 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 West. Another access would be 

provided off Warringah Road. 

Apply CPTED (Crime Prevention 

Through Environmental Design) 

principles in the design resolution 

of the Stage 1 Project . 

CPTED has informed the design of the hospital access and boundary 

treatments next to The Forest High School.  

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. 
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Urban design objectives and 

principles 

Concept Proposal (including Stage 1 Project) strategy 

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 

In Stage 1, retaining walls including those facing Frenchs Forest Road 

or facing properties along Naree Road are to be finished in natural 

materials such as sandstone cladding or sandstone block sourced 

from regionally local quarries. 

On arterial roads, walls facing the road are to be faced with a high 

quality concrete panel. 

Wall 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 in the Stage 1 Project area 

within a narrow footpath reservation, making it difficult to 

accommodate additional underground services. 

The undergrounding of overhead services is to be considered 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 landscape strategies involving the establishment of 

mature vegetation and 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. 

Introduce stepped retaining walls 

(where possible) with planted 

benches to reinforce the green 

character of the setting 

In the Stage 1 Project, retaining walls would be required at the 

Wakehurst Parkway intersection. Terracing of the walls may be 

possible next to the hospital with treatments provided that are 

commensurate with a precinct gateway. 

Low walls will be required in other locations including along Naree 

Road, these would not be stepped however wall finishes and planting 

would be employed to address visual impact mitigation requirements.  

Incorporation of planting into wall design is to be undertaken wherever 

possible in order to reduce the bulk, scale and visible surface area of 

walls. 

Consider widening the road 

corridor in strategic areas to allow 

better greening opportunities (see 

sketch overleaf) 

Widening for the purpose of greening is unlikely due to demands on 

the road corridor within a primarily residential precinct. 

In addition to an extensive street tree strategy, planting on private 

property may be considered subject to landowner consent. 
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Urban design objectives and 

principles 

Concept Proposal (including Stage 1 Project) strategy 

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. 

Because of the nature of the works proposed under the Stage 1 

Project, and being confined to a narrow road corridor, there is no 

scope to introduce water sensitive urban design landscape treatments.  

There may be opportunities on private property and in the Stage 2 

Project for consideration of such works. This would be further explored 

in future design stages. 

11.4 Assessment of potential construction impacts 

Landscape character and visual impacts would be likely to occur as a result of construction 

activities associated with the Concept Proposal. The impacts would be realised during 

construction of both the Stage 1 Project and Stage 2 Project.  

Construction works would result in reduced visual amenity for a number of exiting residences and 

businesses as construction works 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 works. Construction works 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. 

Visual amenity and landscape character impacts would also be associated with the establishment 

and operation of the temporary construction compound, to be located to the south east of the 

Concept Proposal at the corner of Allambie Road and Aquatic Drive (refer to Figure 5.11). The 

immediate area consists of primarily industrial and commercial properties, as well as care 

facilities such as the Cerebral Palsy Centre.  

Construction activities that may result in landscape character and visual impacts during 

construction of the Stage 1 Project and Stage 2 Project include: 

 The erection of temporary offices and ancillary facilities. •

 Car parking on site including large vehicle parking. •

 Stockpiles and stockpile management processes. •

The construction compound would be utilised for the duration of all construction stages of the 

Concept Proposal.  

In order to mitigate visual impacts associated with the operation of the construction compound, 

mesh screening and temporary landscape treatments would be provided. Other environmental 
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controls such as noise and dust would also be undertaken on-site (refer to Section 8.5 and 

Section 14.5). 

11.5 Assessment of potential operation impacts  

11.5.1 Concept Proposal landscape character assessment 

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 concept proposal on the study area (refer to Section 5.1.2). Seven landscape 

character zones have been defined using land use, topography and vegetation in combination 

with other factors intrinsic to the local landscape. The landscape character zones facilitate the 

detailed assessment of the character of the proposal study area, of the proposal and of the likely 

impact on the landscape character of each zone as a result of the proposal.  

The Urban Design Framework report (2012) identified eight landscape character zones within the 

study area, namely ‘National Park Corridor’, ‘Parkway to Beaches’, Residential, Business park, 

Commercial Strip, School, Bushland and Disturbed Bushland. Sensitivity ratings for these zones 

ranged from high to moderate – low. These have been used as a basis for developing detailed 

landscape character zones for the concept proposal study area (refer to Table 11.4). 

Each of the seven landscape character zones defined within the Concept Proposal, 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 Concept Proposal area is also experienced by the road-user. Drivers and 

other road users would appreciate the experience of travelling throughstands 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 1 Project, Frenchs Forest Road is partially enclosed by vegetation and a 

substantial section of the road is characterised by single lot housing and street trees, commercial 

buildings separated by trees and a high school with substantial open space and mature trees. 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. 

As part of Stage 1 Project detailed design, Roads and Maritime would investigate options to 

provide shared paths (being off-road cycleway and pedestrian footpath) aiming to connect with 

the extisting or proposed cycleways indicated on the Warringah Bike Plan (refer to Figure 7-4).. 

Investigation into the provision of shared paths (including off-road cycleways) would be 

undertaken at Forest Way, Wakehurst Parkway, Frenchs Forest Road East, Patanga Road and 

Allambie Road (as detailed in Section 5.2.3).  

As part of the Concept Proposal (Stage 2 Project) an off-street shared path would be provided 

along Warringah Road between Forest Way and Allambie Road. This would tie in at either end 



 

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

265 

 

with shared path proposed by Warringah Council. Where cycleways are provided as part of a 

shared path network, traffic signals would be modified at to incorporate bicycle lanterns.  

The Concept Proposal would see the highest character impacts on Warringah Road, Wakehurst 

Parkway and Frenchs Forest Road West/Naree Road. In combination with the proposed 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 hard structures such as retaining walls, underpasses 

and footbridges. The overall landscape character impacts on the Concept Proposal area would 

range between high to moderate impacts as a result of the sensitivity of the area and the 

magnitude of the proposed works. 
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Table 11.4 Landscape character zones of the concept proposal study area 

Landscape 

character 

zone(s) 

Description Concept Proposal key 

element 

Potential impact Impact rating 

Forest Way 

Warringah Road 

West 

Parkway road corridor 

along Forest Way, 

between Warringah 

Road and north of 

Naree Road and  

Warringah Road, 

between Wakehurst 

Parkway in the east 

and Fitzpatrick Avenue 

East to the west 

Open slot with underpasses of 

Forest Way and Hilmer Street 

Two new footbridges (one 

replaced) 

Provision of off-road shared 

path 

Removal of substantial vegetation 

Substantial widening of pavement  

Lengthening of pedestrian crossings and 

footbridges 

Substantial grade separation with the 

creation of a central slot in Warringah 

Road with vehicle and pedestrian 

overbridges 

Substantial walling in cut and fill 

New landmarks of key transport nodes by 

built form and by landscape feature 

treatments 

Concept proposal: 

High  

Stage 1: 

Low (low sensitivity, 

low magnitude) 

Stage 2: 

High (high sensitivity, 

high magnitude) 

Warringah Road 

East 

Parkway road corridor 

along Warringah Road, 

between Courtley 

Road in the east and 

Wakehurst Parkway to 

the west 

Widening along southern 

verge 

Provision of off-road shared 

path 

Removal of substantial vegetation 

Substantial widening of pavement  

Lengthening of pedestrian crossings and 

footbridges 

Substantial grade separation with the 

creation of a central slot in Warringah 

Road with vehicle and pedestrian 

overbridges 

Substantial walling in cut and fill 

New landmarks of key transport nodes by 

built form and by landscape feature 

treatments 

Concept proposal: 

Moderate  

Stage 1: 

Moderate (moderate 

sensitivity, moderate 

impact) 

Stage 2: 

Moderate (moderate 

sensitivity, moderate 

impact) 
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Landscape 

character 

zone(s) 

Description Concept Proposal key 

element 

Potential impact Impact rating 

Naree Road 

Frenchs Forest 
West 

Mixed residential, 
institutional and 
commercial corridor 
along Frenchs Forest 
Road West and Naree 
Road, between 
Wakehurst Parkway in 
the east and Forest 
Way to the west 

Widening throughout 

New signalised intersection at 
Rabett Street 

New widened footpath along 
southern verge 

Relocation of existing pedestrian 
crossings 

Overall number of crossings marginally 
increased and made safer by 
signalisation 

Lengthening of pedestrian crossings  

More efficient bus services 

Concept proposal: 
High to moderate  

Stage 1: 
High to moderate (high 
sensitivity, moderate 
magnitude) 

Wakehurst 
Parkway 

Bushland road corridor 
along Wakehurst 
Parkway, including the 
intersections with 
Frenchs Forest Road, 
Warringah Road and 
Aquatic Drive 

Widening of intersection with 
Frenchs Forest Road and 
approaches 

Underpass of Warringah Road 
and widening 

New intersection with Aquatic 
Drive 

New footbridge 

Removal of substantial vegetation 

Substantial widening of pavement 
surfaces 

Limited area for planting in medians 

New landmarks of key transport nodes by 
built form and by landscape feature 
treatments 

Concept proposal: 
High  

Stage 1: 
Moderate (moderate 
sensitivity, moderate 
magnitude) 

Stage 2: 
High (high sensitivity, 
high magnitude) 

Frenchs Forest 
Road East 

Mixed residential and 
commercial corridor 
along Frenchs Forest 
Road East, between 
Warringah Road in the 
east and Wakehurst 
Parkway to the west 

Widening of intersection with 
Allambie Road and Wakehurst 
Parkway 

New signalised intersection at 
Romford Road 

Relocation of existing pedestrian 
crossings 

Overall number of crossings marginally 
increased and made safer by 
signalisation 

Maintenance of existing cycling facilities 

More efficient bus services 

Concept proposal: 
Moderate  

Stage 1: 
Moderate (high 
sensitivity, low 
magnitude) 
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Landscape 

character 

zone(s) 

Description Concept Proposal key 

element 

Potential impact Impact rating 

Aquatic Drive/ 
Allambie Road 

Commercial area along 
Aquatic Drive between 
and Allambie Road in 
the east and 
Wakehurst Parkway to 
the west 

New intersection with 
Wakehurst Parkway 

Widened intersection with 
Warringah Road 

Compound site during 
construction 

Widening of pavement surfaces 

Removal of vegetation 

Concept proposal: 
Moderate to low  

Stage 2: 
Moderate to low (low 
sensitivity, moderate 
magnitude) 
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11.5.2 Stage 1 Project landscape character assessment 

Frenchs Forest Road West  

The Stage 1 Project would see road widening on both sides of Naree Road and Frenchs Forest 

Road West, including provision of wider pedestrian paths on the southern side of the road, bus 

zone and two new signalised intersections one which services the proposed hospital. 

The impact on landscape character is described in Table 11.5.  

Table 11.5 Frenchs Forest Road West LCZ landscape character impact rating 

Sensitivity Magnitude Impact 

High 

 Combined residential streetscape with 

vegetated school property 

 Minimal vegetative buffer strips 

between residential properties and 

roads. 

Moderate 

 Substantial widening and linemarking 

 Substantial vegetation loss including 

street trees 

 Two new signalised intersections. 

High to 

Moderate 

Frenchs Forest Road East  

The Stage 1 Project in this LCZ consists primarily of linemarking and minor widening in several 

locations. A signalised intersection is to be located at Romford Road, to assist with providing local 

resident access from the suburban street network to the north with the upgraded Frenchs Forest 

Road East. The intersection with Allambie Road is to be widened and reconfigured in order to 

improve the functionality of the intersection. On street parking next to the Skyline Shops is being 

investigated as to whether it can be replaced with on-street parking along the widened section of 

Frenchs Forest Road East between Allambie Road and Warringah Road. The option for alternate 

parking is currently being considered and further consultation would be undertaken with Council 

and local businesses. 

The impact on landscape character is described in Table 11.6.  

Table 11.6 Frenchs Forest Road East LCZ landscape character impact rating 

Sensitivity Magnitude Impact 

High 

 Combined residential streetscape with 

vegetated commercial properties 

 Minimal vegetative buffer strips 

between residential properties and 

roads. 

Low 

 Some widening, mainly linemarking 

 Minimal vegetation loss 

 Streetscape improvements at Skyline 

Shops 

 Two new signalised intersections. 

Moderate 
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Parkway 

The Frenchs Forest Road and Wakehurst Parkway intersection would be raised in order to 

mitigate the steeply declining approach from the west and improve bus movements. Road 

widening at this intersection would involve cuttings and embankments. 

The impact on landscape character is described in Table 11.7.  

Table 11.7 Parkway LCZ landscape character impact rating 

Sensitivity Magnitude Impact 

Moderate 

 Bushland edges. 

 Large pavement area at intersection. 

Moderate 

 Cutting. 

 Widening and linemarking. 

 Vegetation loss. 

Moderate 

Warringah Road East 

The Stage 1 Project would see widening of Warringah Road from west of Allambie Road to as far 

east as Courtley Road on both verges. This would entail the construction of new kerb and gutter, 

linemarking, as well as substantial removal of street trees and replacement of footpaths and 

landscape planting.  

The impact on landscape character is described in Table 11.8.  

Table 11.8 Warringah Road East LCZ landscape character impact rating 

Sensitivity Magnitude Impact 

Moderate 

 Strongly vegetated parkway character. 

 Limited options for planting due to road 

corridor demands. 

Moderate 

 Widening and linemarking 

 Vegetation loss including street trees. 

Moderate 

Forest Way  

In this LCZ, the Stage 1 Project comprises widening, signalising of the intersection with Naree 

Road and changes to pedestrian connectivity with the Forestway Shopping Centre. Widening 

immediately south of the Naree Road intersection would impact the former Methodist Church 

building due to narrow verges (refer to Section 11.1.3). Much of the remainder of the road would 

have a higher capacity to absorb change due to the substantial development that has already 

occurred. This intersection forms an important component of the Stage 1 Project traffic design 

and signalisation is proposed. Pedestrian connectivity across the busy road would be improved 

through signalisation at the intersection. It is noted however that as the corridor width is limited, 

further widening of Forest Way would require a detailed assessment of impacts. 

The impact on landscape character is described in Table 11.9.  
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Table 11.9 Forest Way LCZ landscape character impact rating 

Sensitivity Magnitude Impact 

Low 

 Urbanised character resilient to change 

 Corridor near capacity, part acquisition 

required. 

Low 

 Substantial widening and line marking 

 Vegetation loss including street trees. 

Low 

11.5.3 Visual impact assessment 

Primary visual catchment zone 

An assessment of the immediate terrain, built form and vegetation has determined the Primary 

VCZ as an approximate 25 metre band around the Stage 1 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 and slightly below on the northern side, although there are locations where this 

varies. Commercial properties, primarily on the southern side would have views over the Stage 1 

Project from higher floors. Many commercial properties and residences are surrounded by 

vegetation, which in its current form, partially screens views of the project. Vegetation loss 

associated with widening would tend to open up views in some locations, which highlights why 

new plantings would be critical. 

Users of institutions would also be impacted, namely Forest High School and Forest Alliance 

Church. In these locations widening and vegetation loss would be experienced, which would open 

up views of the Stage 1 Project. 

Another aspect of visual impact is its relationship to headlight glare and noise. Residences in 

close proximity to the Stage 1 Project may also experience these changes in their environmental 

conditions. 

The visual impact experienced within the VAPs and by the road user is described in Table 11.10. 

In order to mitigate visual impacts, special consideration is required in all the areas of the Stage 1 

Project, in order to maintain the well-vegetated, pedestrian scale streetscape environment in the 

case of Frenchs Forest Road and Naree Road, as well maintaining the parkway character of 

Warringah Road.
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Table 11.10 Visual impact assessment 

VAP Visible elements of the 

Stage 1 Project 

affected viewers VAP sensitivity VAP magnitude VAP 

visual 

impact 

Road 

user 

visual 

impact 

VAP 1 

Skyline 

Shops  

 Widening of Allambie Road 

between Frenchs Forest 

Road and Warringah Road. 

 Widening of Frenchs Forest 

Road at the intersection with 

Allambie Road and 

associated low retaining 

walls less than 1 metre high, 

facing commercial property. 

 Signalisation of Allambie 

Road/Frenchs Forest Road 

intersection. 

 Removal of roadside parking 

in front of Skyline Shops. 

 Widening of Warringah 

Road between Allambie 

Road and Courtley Road. 

 Workers and customers of 

Skyline Shops, as well as 

small medical related suites 

on Frenchs Forest Road. 

 Workers at Allambie Grove 

Business Park. 

 Residents on Frenchs 

Forest Road, between 

Patanga Road and 

Inverness Avenue and 

immediate houses on side 

streets. 

 Pedestrians and cyclists. 

 Road users (assessed 

separately). 

Moderate 

 Partly 

industrialised 

commercialised 

mixed with 

suburban 

residences. 

Moderate 

 Widening and 

signalisation. 

 Vegetation loss 

including street 

trees. 

Moderate Moderate 
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VAP Visible elements of the 

Stage 1 Project 

affected viewers VAP sensitivity VAP magnitude VAP 

visual 

impact 

Road 

user 

visual 

impact 

VAP 2 

Frenchs 

Forest 

Road 

East 

 Signalisation of Romford 

Road/Frenchs Forest Road 

intersection. 

 Widening of a small section 

of footpath. 

 New footpaths and 

associated landscaping and 

street trees. 

 Workers at Allambie Grove 

Business Park, Skyline 

Business Park. 

 Workers and customers of 

Parkway Hotel. 

 Residents on Frenchs 

Forest Road and immediate 

houses on side streets. 

 Pedestrians and cyclists. 

 Road users (assessed 

separately). 

Moderate 

 Partly 

industrialised 

commercialised 

mixed with 

suburban 

residences. 

 Tree lined 

boulevard. 

Low 

 Signalisation. 

 Footpath 

improvements 

and landscape. 

Low to 

Moderate  

Low to 

Moderate 
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VAP Visible elements of the 

Stage 1 Project 

affected viewers VAP sensitivity VAP magnitude VAP 

visual 

impact 

Road 

user 

visual 

impact 

VAP 3 

Parkway 

north
1 

 

 Substantial widening of 

Frenchs Forest Road to 

accommodate additional 

turning lanes and new west 

bound lanes. 

 Widening of Wakehurst 

Parkway to accommodate 

turning lanes and additional 

lanes. 

 New traffic signals and 

refuge islands. 

 New footpaths. 

 Cutting and retaining walls 

up to 3 metres high, facing 

road users. 

 Substantial vegetation loss. 

 Workers at Business Park. 

 Residents on Frenchs 

Forest Road, between Nandi 

Avenue and former Bantry 

Bay Road (78, 80, 106, 108, 

110, 112, 114, 116 Frenchs 

Forest Road and 1, 2A 

Nandi Avenue). 

 Pedestrians and cyclists. 

 Road users (assessed 

separately). 

Moderate 

 Partly 

industrialised/co

mmercialised 

mixed with 

suburban 

residences. 

 Dense bushland 

fringes. 

High 

 Substantial 

widening. 

 Substantial 

vegetation loss. 

Moderate 

to High 

Moderate 
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VAP Visible elements of the 

Stage 1 Project 

affected viewers VAP sensitivity VAP magnitude VAP 

visual 

impact 

Road 

user 

visual 

impact 

VAP 4 

Frenchs 

Forest 

Road 

West
1 

 Widening of Frenchs Forest 

Road (both verges) and 

associated side street 

intersections. 

 Removal of roadside 

parking. 

 New footpaths and 

associated landscaping and 

street trees. 

 New bus shelters and 

signage. 

 Widened/formalized vehicle 

and pedestrian entries and 

new car parks to the Forest 

High School. 

 Closure of service road 

entry to the Forest High 

School. 

 Replacement fencing to the 

Forest High School. 

 Removal of existing 

vegetation including street 

trees. 

 Workers and students of the 

Forest High School.  

 Residents on Frenchs 

Forest Road and immediate 

houses on side streets. 

 Pedestrians and cyclists. 

 Road users (assessed 

separately). 

Moderate 

 Combined 

institutional/sub

urban 

residences. 

 Well vegetated 

school frontage. 

High 

 Widening. 

 Road furniture. 

 Vegetation loss 

including street 

trees. 

Moderate 

to High 

Moderate 

to High 
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VAP Visible elements of the 

Stage 1 Project 

affected viewers VAP sensitivity VAP magnitude VAP 

visual 

impact 

Road 

user 

visual 

impact 

VAP 5 
Naree 
Road 

 Signalisation of Forest Way 
and Naree Road 
intersection. 

 Widening of Frenchs Forest 
Road (both verges) and 
associated side street 
intersections. 

 Removal of roundabout and 
replacement with 
signalisation at Rabbett 
Street/Frenchs Forest Road 
intersection. 

 Retaining walls about 1 
metre high, facing residents. 

 Low retaining walls, less 
than 1 metre high, facing 
road users. 

 Removal of roadside 
parking. 

 New widened footpaths and 
associated landscaping and 
street trees. 

 Tree planting on private 
property (subject to 
landowner consent). 

 Removal of existing 
vegetation including street 
trees. 

 Residents on Frenchs 
Forest Road and immediate 
houses on Rabbett Street. 

 Pedestrians and cyclists. 

 Road users (assessed 
separately). 

High 

 Continuous 
residential 
streetscape with 
suburban traffic 
volumes. 

 Well vegetated 
road corridor. 

High 

 Widening. 

 Retaining walls 
facing private 
property and 
road users. 

 Vegetation loss 
including street 
trees. 

 Footpath 
widening and 
landscaping. 

High High 
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VAP Visible elements of the 

Stage 1 Project 

affected viewers VAP sensitivity VAP magnitude VAP 

visual 

impact 

Road 

user 

visual 

impact 

VAP 6 

Forest 

Way 

north 

 Widening of Forest Way 

(both verges) and 

associated intersections. 

 Partial property acquisitions 

and replacement fencing. 

 Potential removal of Former 

Methodist Church. 

 Signalisation of Naree 

Road/Frenchs Forest Road 

intersection. 

 New widened footpaths. 

 Tree planting on private 

property (subject to 

landowner consent). 

 Removal of existing 

vegetation including street 

trees, particularly next to the 

Forest Way multi-storey 

carpark associated with 

extension of an existing bus 

stop. 

 Residents on Forest Way 

and immediate houses on 

Naree Road and Russell 

Avenue. 

 Workers and customers of 

Forestway Shopping Centre, 

as well as small medical 

related suites on Forest 

Way. 

 Pedestrians and cyclists. 

 Road users (assessed 

separately). 

Low 

 Highly 

urbanised road 

corridor with 

heavy traffic 

volumes. 

 Poor pedestrian 

environment. 

 Combination 

commercial/resi

dential land 

uses. 

Moderate 

 Widening. 

 Partial property 

acquisitions. 

 Potential 

removal of 

Former 

Methodist 

Church. 

 Vegetation loss 

including street 

trees. 

 Footpath 

widening and 

landscaping. 

Moderate 

to Low 

Moderate 

to Low 

1 The assessment does not include work directly associated with the Northern Beaches Hospital. 
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Secondary visual catchment zone 

The Secondary VCZ has been determined as an approximate 100 metre wide band around the 

Stage 1 Project. This zone captures residences, commercial properties and school grounds that 

are: 

 Well away from the Stage 1 Project 

 Often on the other side of a ridgeline and therefore oriented away from the Stage 1 Project 

 Screened by built form 

 Situated on more elevated positions and may therefore have glimpses of the Stage 1 Project 

 May have longitudinal views up or down the Stage 1 Project due to elevation changes. 

Generally, many of the residences in the Concept Proposal area are screened by varying levels 

of vegetation. However, as some of this vegetation would be reduced as a result of road 

widening, views would be opened up to the Stage 1 Project from other areas within the primary 

and secondary VCZ. Nevertheless, these views would be limited to small openings between other 

buildings. 

The secondary VCZ is also relevant at the eastern end of the Stage 1 Project, where widening of 

Warringah Road, next to residences and commercial properties would result in partial views of the 

Stage 1 Project. 

The visual impact on secondary VCZ views is described in Table 11.11. More detail of the 

sensitivity and magnitude assessment is provided in Table 6-17 of Appendix I. 

Table 11.11 Secondary VCZ visual impact rating 

Visual assessment precinct Visual impact on secondary VCZ views 

VAP 1 Skyline Shops  Low to Moderate  

VAP 2 Frenchs Forest Road East Low 

VAP 3 Parkway north Low to Moderate 

VAP 4 Frenchs Forest Road West
 

Low to Moderate 

VAP 5 Naree Road Low to Moderate 

VAP 6 Forest Way north Low to Moderate 

Construction compound Negligible 
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11.6 Environmental management measures 

Options development and design refinements described in Section 5.3 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.  

Table 11.12 Stage 1 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 this region. 

Roads and 

Maritime 

Detailed design 

 All walls are to be finished in materials and 

colours that are complimentary 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 will be 

undertaken 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 and 

stone block construction 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 
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Impact Environmental management measures Responsibility Timing 

 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 undertaken to all areas 

affected by construction work 

Contractor Construction 

 Revegetation of fill embankments and 

shallow cut batters is to be undertaken in 

order to stabilise the earthworks, minimise 

visual impact and integrate them with the 

character of the surrounding landscape 

Contractor Construction 

Construction 

visual impacts 

 The visual impact of construction site 

compound on adjacent residential areas will 

be minimised through the careful planning 

and positioning of temporary offices, other 

plant and material laydown areas, and 

specific management of lighting and 

potential for light spill within the identified 

construction site compound. 

Contractor Construction 

 Vegetation currently located between 

construction site compound and adjacent 

residential areas will be retained where 

practicable to screen views. 

Contractor Construction 

 Landscaping would be progressively 

introduced to provide screening between 

adjacent residences and the road corridor. 

Contractor Construction 
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12 Aboriginal heritage 

This section provides an assessment of Aboriginal Heritage for the project as identified in the 

Director-General’s environmental assessment requirements. 

The assessment is supported by detailed investigations, which have been documented in the 

Aboriginal Heritage working paper (Kelleher Nightingale, 2014) in Appendix J.  

The proposed management and mitigation measures in this section are collated in Section 20. 

Director-General’s requirements Where addressed 

Concept Proposal 

Details, informed by surveys if required, of Aboriginal items likely to occur within the 

proposal area. 

Section 12.1.2 

Stage 1 Hospital Connectivity Works  

Impacts to Aboriginal heritage (including cultural and archaeological significance), 

in particular impacts to Aboriginal objects and potential archaeological deposits 

(PAD), should be assessed. 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 measures) generally consistent with the Draft Guidelines for Aboriginal 

Cultural Heritage Impact Assessment and Community Consultation (Department 

of Environment and Conservation 2005);  

 

 

 

Section 12.5 

 

 Be undertaken by a suitably qualified heritage consultant(s);  Section 12.1 

 Demonstrate effective consultation with Aboriginal communities in determining 

and assessing impacts and developing and selecting options and mitigation 

measures (including the final proposed measures);  

Section 6 

Section 12.1.3 

 Assess and document the archaeological and cultural significance of cultural 

heritage values of affected sites; and  

Section 12.3 

Section 12.4 

 Develop an appropriate assessment methodology, including research design, in 

consultation with the Department and the Office of Environment and Heritage, to 

guide physical archaeological test excavations of the sites and areas of PAD 

identified in a manner that establishes the full spatial extent and significance of 

any archaeological evidence across each site/area of PAD, and include the 

results of these excavations. 

Not applicable as no 

physical 

archaeological test 

excavations of the 

sites and areas of 

PAD are required to 

inform the 

assessment. 
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12.1 Assessment methodology 

An Aboriginal Heritage working paper was prepared for the Concept Proposal by suitably 

qualified heritage consultants, Kelleher Nightingale (refer to Appendix J). 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 DGRs issued on 

17 April 2014.  

The assessment methodology for the Concept Proposal and the Stage 1 Project was comprised 

of similar tasks and was conducted as a single assessment. For the Concept Proposal, the aim 

was to characterise the Aboriginal heritage likely to occur within the study area and to identify any 

Aboriginal heritage items located during field surveys. 

For the Stage 1 Project, the assessment aimed to complete the same tasks as the Concept 

Proposal assessment in addition to assessing the impacts of the Stage 1 Project on any items of 

Aboriginal heritage. To characterise the Aboriginal heritage likely to occur within the study area a 

review of database searches and background information, as presented in the following section, 

was conducted, and was followed by an archaeological field survey, and consultation. 

12.1.1 Literature review and database search 

A number of archaeological investigations have taken place in the vicinity of the Concept 

Proposal 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 undertaken, 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 reference list of literature reviewed for the project is provided in Appendix J. 

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 Concept Proposal. 

12.1.2 Archaeological field survey 

The aim of the archaeological survey was to identify any Aboriginal archaeological sites or areas 

of archaeological potential that would be affected by the Concept Proposal, including the Stage 1 

Project, 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 undertaken 

on 12 April and 29 April by two heritage specialists preparing the assessment report. 

The study area was divided into four survey units broadly reflective of the existing environmental 

contexts. Each survey unit contained a combination of slope and ridge landforms. Each survey 

unit was divided into transects that followed the existing alignment of the road corridors contained 

within it. Both sides of the roads in each survey unit were inspected. 
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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. 

12.1.3 Aboriginal stakeholder consultation 

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. 

The assessment has been conducted in consultation with the Metropolitan Local Aboriginal Land 

Council. No Native Title Claimants are currently registered for the study area. The Metropolitan 

Local Aboriginal Land Council was contacted at the commencement of the assessment to discuss 

the proposed road upgrades and invited the Metropolitan Local Aboriginal Land Council to 

participate in the archaeological survey of the study area. 

Subsequent to the field survey, Metropolitan Local Aboriginal Land Council provided a survey and 

cultural assessment report for Roads and Maritime in accordance with the PACHCI (refer to 

Appendix J). 

12.2 Existing environment 

12.2.1 Aboriginal settlement 

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. 

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 
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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. 

12.2.2 Regional context 

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 (ie 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 (ie 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.  

Two previously unrecorded Aboriginal sites were identified during the field survey within the study 

area. Trefoil Creek 1 a rockshelter with art located about 25 metres east of Wakehurst Parkway, 

north of Frenchs Forest Road, and Trefoil Creek 2 a rockshelter with PAD located approximately 

60 metres south east of Trefoil Creek 1.  

Trefoil Creek 1 site has been assessed as displaying high archaeological significance. Trefoil 

Creek 2 has been assessed as displaying moderate potential. The sites are located on a slope 

above the Trefoil Creek gully, east of Wakehurst Parkway, north of Frenchs Forest Road 

No other Aboriginal archaeological sites were identified within the study area.  
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12.3 Assessment of potential construction impacts 

12.3.1 Concept Proposal 

Based on the current Concept Proposal construction impact area (refer to Figure 5.10), no 

impacts to Aboriginal heritage have been identified and no further management measures are 

necessary for the Concept Proposal. 

As with all construction works involving excavation, potential exists to uncover unexpected finds. 

In this event the processes detailed in the Roads and Maritime Unexpected Archaeological Finds 

Protocol (Roads and Maritime, 2012) would be enacted.  

12.3.2 Stage 1 Project  

Two Aboriginal archaeological sites were located within the Stage 1 Project area. Trefoil Creek 1 

was a rockshelter with art located east of Wakehurst Parkway, north of Frenchs Forest Road. The 

site has been assessed as displaying high archaeological significance. Trefoil Creek 2 was a 

rockshelter with PAD located approximately 60 metres south east of Trefoil Creek 1. The PAD 

has been assessed as displaying moderate potential.  

Planned works for the Stage 1 Project includes road widening on Wakehurst Parkway. A section 

of the road extending about 400 metres north from the intersection with Frenchs Forest The road 

is proposed to accommodate the construction of a right turn lane from Wakehurst Parkway into 

Frenchs Forest Road West, and a left turn slip lane over approximately 200 metres into Frenchs 

Forest Road East. 

While detailed construction designs are not available at this stage of planning, the proposed 

Stage 1 Project construction impact area is shown on Figure 5.10. The majority of the road 

widening construction work is expected to take place on the western side of Wakehurst Parkway, 

on the opposite side of the road to identified sites Trefoil Creek 1 and Trefoil Creek 2.  

Based on the proposed construction impact area, the identified sites would not be impacted by 

the Stage 1 Project construction works. 

12.4 Assessment of potential operation impacts 

12.4.1 Concept Proposal 

It is not anticipated that the operation of the Concept Proposal would have an impact on matters 

of Aboriginal heritage significance. 

12.4.2 Stage 1 Project 

It is not anticipated that the operation of the Stage 1 Project would have an impact on matters of 

Aboriginal heritage significance within the Stage 1 Project area. 
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12.5 Environmental management measures 

Mitigation and management measures would be implemented for the Concept Proposal including 

the Stage 1 Project to avoid, minimise or manage potential risks identified in Section 12.3. These 

mitigation and management measures have been identified in Table 12.1 and incorporated in the 

Environmental Management measures in Section 20. 

Table 12.1 Concept proposal safeguards and mitigation measures 

Impact Environmental management measures Responsibility Timing 

Refinements to 

detailed design 

construction 

impact area 

 Prior to construction, a review of the 

detailed design would be undertaken 

against the construction impact area 

shown in Figure 13 Appendix J. If changes 

to the current construction impact area are 

considered to cause an impact to identified 

sites Trefoil Creek 1 and/or Trefoil Creek 2, 

an updated impact assessment would be 

undertaken and appropriate management 

and mitigation measures formulated. 

Roads and 

Maritime 

Pre-construction 

Unexpected finds  If buried Hawkesbury Sandstone platforms 

are uncovered during clearing and 

grubbing works, works would cease to 

allow for these platforms to be assessed 

for possible Aboriginal engravings or rock 

markings. 

Contractor Construction 

 Should any Aboriginal finds be uncovered 

during construction, their management 

should be in accordance with the Roads 

and Maritime Unexpected Finds Protocol. 

All staff should be made aware of their 

obligations under various Federal and 

State heritage legislation during their site 

induction and copies of this Protocol 

should be on site and available at all times 

to all staff. 

Contractor Construction 

Awareness of 

Aboriginal 

heritage 

 Aboriginal cultural awareness training for 

all relevant staff and contractors would be 

undertaken prior to commencing work 

onsite. 

Contractor Construction 
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13 Non-Aboriginal heritage 

This section provides an assessment of Non-Aboriginal Heritage issues for the project as 

identified in the DGRs. 

The assessment is supported by detailed investigations, which have been documented in the 

Statement of Heritage Impacts (SOHI) working paper (RPS, 2014) in Appendix K.  

The proposed management and mitigation measures in this section are collated in Section 20. 

Director-General’s requirements Where addressed 

Concept Proposal  

Details, informed by surveys if required, of non-Aboriginal heritage items likely to 

occur within the proposal area. 

Section 13.2 

Stage 1 Hospital Connectivity Works 

Impacts to State and local non-Aboriginal (including heritage items and 

archaeology) should be assessed. Where impacts to State or locally significant 

historic items 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);  

 

 

 

Section 13.4 

 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);  

Section 13.1 

Appendix K 

 Include a statement of heritage impact for all heritage items (including a 

significance assessment);  

Section 13.2.3 

Appendix K 

 Consider impacts from vibration, demolition, archaeological disturbance, altered 

historical arrangement and access, landscape and vistas, and architectural 

noise treatment;  

Section 13.3 

 Where required, develop an appropriate archaeological assessment 

methodology, including research design, in consultation with Planning and 

Infrastructure and the Heritage Council of New South Wales, to guide physical 

archaeological text excavations and include the results of these excavations; 

Not applicable as no 

physical 

archaeological text 

excavations are 

required to inform 

the assessment  
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13.1 Assessment methodology 

A SOHI has been prepared by suitably qualified heritage consultants, RPS (refer to Appendix K), 

which identifies and undertakes a significance assessment of the non-Aboriginal heritage 

constraints within the Concept Proposal, and makes an assessment of the potential impact on 

heritage values of those items identified within the Stage 1 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. 

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 Concept Proposal, 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 Concept Proposal. Consideration was given 

through a sub-options assessment to avoid impact and then to manage impact to Stage 1 Project 

heritage items. A SOHI was prepared for the Stage 1 Project. 

13.2 Existing environment 

13.2.1 Historical context 

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 towards the Concept Proposal, 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).  
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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 brick works 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 (refer to Figure 13.1).  

Figure 13.1 1943 aerial of Frenchs Forest showing the current study area 

 

(Imagery courtesy of Land & Property Information) 

Following World War II suburb 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.  

13.2.2 Heritage database search results  

Searches of the relevant heritage databases identified the following findings:  

 There are no World Heritage Sites (WHS) located within the Concept Proposal area 

 There are no items on the National Heritage List or Commonwealth Heritage List within the 

Concept Proposal 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 Concept Proposal area 

 There are no items listed under s170 on the NSW Heritage Inventory within the Concept 

Proposal area 
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 Two of eight local heritage items identified on the Warringah Local Environmental Plan 2011 

(Warringah LEP) are located within the Concept Proposal area. Details of the Warringah LEP 

listings are provided in Table 13.1, and photographs of the items included as Figure 13.2, 

Figure 13.3 and Figure 13.4.  

Table 13.1 Locally significant heritage items within the Concept Proposal area  

Item Address 
Item 

Number 
Significance 

Location to 

Concept Proposal 

Former Methodist 

Church 

21A Forest Way 

(corner Naree Road) 

Frenchs Forest 

I58 Local 
Within Stage 1 Project 

area 

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 Contemporary photograph of the Church  

 

(courtesy Warringah Council) 



 

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

291 

 

Figure 13.3 Surviving pear tree remains of dead pear tree remnants of Holland’s orchard 

 

 

Figure 13.4 Commemorative pear tree grove at The Forest High School  

 

(courtesy Warringah Council)  
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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 grounds of The 

Forest High School adjacent which 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 considered a potential 

heritage item, located within the Concept Proposal area, with the potential to have local heritage 

significance. This site is not currently listed on a heritage register. 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.  

13.2.3 Assessment of significance  

The following contains an assessment of the heritage significance of items identified within the 

Concept Proposal 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.  

The Former Methodist Church, 21A Forest Way 

The Former Methodist Church building is listed as being of local significance under Schedule 5 of 

the Warringah Council LEP. The significance assessment of the building identified that the 

Former Methodist Church has heritage significance at local level, principally for historical reasons 

(refer to Appendix K). The assessment identified that in the 1950s, the church building was 

altered to accommodate the widening of Forest Way, rebuilding the church’s façade. It is now 

smaller than originally constructed with a new brick façade (refer to Figure 13.2). The Former 

Methodist Church has also had a car park and new church constructed in its vicinity. These 

alterations are considered to be moderate, however the fabric and form of the Former Methodist 

Church appears to remain largely intact. The item is therefore assessed as being of moderate 

local significance. 

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 K) 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 K), may have some potential to yield 

information that relates to the settlement of the area. The former Hew’s Brick Pit is considered to 

have local historical, associative and representative significance, and is strongly associated with 
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the early development of industry, and by association, early residential development in Frenchs 

Forest. 

Although the brick pit was identified during the visual inspection, no evidence of the infrastructure 

associated with the brick works or the timber workers housing was found. Descriptions of the 

works 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.  

13.3 Assessment of potential construction impacts 

13.3.1 Concept Proposal  

Heritage items 

Two listed heritage items identified as being of local heritage significance on the Warringah LEP 

are within the Concept Proposal area. These items are:  

 The Former Methodist Church at 21A Forest Way (corner of Naree Road, Frenchs Forest)  

 Former Holland’s Orchard Trees adjacent to Warringah Road, Frenchs Forest.  

The Former Methodist Church is within the Stage 1 Project works boundary and would be 

impacted by this stage of works. The impacts to this heritage item are considered in detail below 

as part of the Stage 1 Project assessment.  

The Former Holland’s Orchard Trees are located adjacent to Warringah Road and may be 

impacted by construction activities during Stage 2 Project works. The surviving pear tree on 

Warringah Road also appears in good health, however an arborist would be consulted regarding 

its future management prior to construction. At this stage it is unknown whether the variety of pear 

tree is an heirloom, further assessment would be required to determine this. A statement of 

heritage impact of the Former Holland’s Orchard Trees would be undertaken as part of the Stage 

2 Project environmental impact statement, once further details on the item and impact area of the 

Stage 2 Project are known. 

The heritage assessment identified potential for archaeological areas relating to the Hews brick 

pit, to fall within the Concept Proposal. During the Stage 2 Project construction works on 

Warringah Road and Wakehurst Parkway, south of Warringah Road, there is the potential to 

impact archaeological areas associated with the Hews brick pit. As concluded in the SoHI (refer 

to Appendix K), the potential for finding archaeological evidence associated with the former built 

structures of Hews’ Brick Works operation is considered to be low. As such the Roads and 

Maritime Standard Management Procedure: Unexpected Archaeological Finds is considered 

adequate to manage any potential construction impacts to potential historical archaeological 

evidence during Stage 2 construction. 

Much of the Concept Proposal area has been substantially residentially developed, therefore 

archaeological potential in these areas is considered to be low.  
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Council consultation outcomes 

Roads and Maritime met with Council on 21 July 2014 to discuss historic heritage items within the 

Concept Proposal that would be potentially impacted. Roads and Maritime sought Council’s 

comment on the proposed impacts and mitigation measures. Council did not object to the 

potential impacts and instead focussed attention to the proposed mitigation measures.  

Council requested archaeological testing of the brick works site which Roads and Maritime 

agreed to. The outcomes would be presented in the Stage 2 Project environmental impact 

statement.  

Roads and Maritime discussed the potential to relocate or take cuttings of the pear tree and 

propagating these. This also would be investigated as part of the Stage 2 Project environmental 

impact statement. 

13.3.2 Stage 1 Project 

As discussed in Section 13.2.3, the Former Methodist Church building is listed as being of local 

significance under Schedule 5 of the Warringah Council LEP and has been assessed in the SOHI 

for this project as being of moderate local significance. The former Methodist Church is no longer 

used as a place of worship, but is occasionally used as an ancillary space to the current church, 

generally for children’s activities. The current boundary of the Former Methodist Church building 

is located directly adjacent to the road corridor boundary with Forest Way. 

In consideration of the potential for impact to this heritage item as a result of the Stage 1 Project, 

an assessment of alternatives to avoid impact through design was undertaken. Following this, an 

assessment of options for management and mitigation of the potential impacts was undertaken. A 

summary of these considerations is provided below. 

Alternatives considered to avoid impact 

Widening of Forest Way is required under the Stage 1 Project to improve traffic flow and 

accommodate additional turn-bay to Naree Road. As part of the concept design alternatives and 

options process, three options for widening Forest Way were considered: 

 Widen both sides of Forest Way 

 Widen Forest Way wholly to the west (opposite side to the Former Methodist Church) 

 Widen Forest Way wholly to the east. 

The option to widen on both sides of the road corridor would require minor land acquisition to 

each side of Forest Way. While the Former Methodist Church would be affected, this option would 

allow for the least acquisition and safest road alignment. 

Widening wholly to the west of the existing road would likely require total land acquisition for seven 

to eight residential properties along Forest Way, but would not affect the Former Methodist Church. 

Widening wholly to the east would result in the Former Methodist Church and approximately three 

to four properties likely requiring total land acquisition to accommodate the project. 

It was concluded that while the option to widen both sides of Forest Way would result in impacts 

to the Former Methodist Church, this option provides a number of socio-economic benefits 

through a reduced land acquisition impact and the ability to retain all existing residential and 
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business properties, in addition to providing safety benefits through a straighter alignment, when 

compared with two other options.  

It is noted that while the Stage 1 Project concept design results in impact to the fabric of the 

building, further consideration to avoid impact would be undertaken during detailed design. 

Alternatives to manage impact  

Two options to mitigate the impact of construction were investigated including partial modification 

and extending the building to the east and, demolishing and rebuilding a new facility elsewhere 

with the Church property. As such, the indirect impacts of construction vibration from the nearby 

Stage1 Project road works would be considered further in the context of the confirmed 

construction methodology for the modification/replacement of the hall, including the identification 

of appropriate best practise mitigation and management measures. 

As discussed in Section 13.2.3, the Former Methodist Church was modified in 1950 to allow for 

widening of Forest Way at that time. By further modifying the structure, the Former Methodist 

Church would lose more of its integrity and intactness, which is a factor in determining the grading 

of an item’s significance. It is currently assessed as being of moderate historical significance. 

Further reducing the integrity and intactness would at best reduce that grading to low; at worst, 

the modification could be such as to remove all semblance of a church and therefore remove its 

significance. This option is unlikely to result in any heritage benefit. 

Relocation of the Former Methodist Church would result in a complete decontextualisation of the 

church and remove all heritage significance. This would create an additional time and cost 

constraint to the Stage 1 Project with no heritage benefit. This option is therefore not appropriate 

from a heritage perspective. 

Complete demolition is not generally a preferred option for any heritage item. However, in this 

instance the Former Methodist Church in its current form has been physically compromised, 

modification is likely to further compromise the physical and social significance of the place, and 

relocation is inappropriate. The decision on whether the Former Methodist Church is retained in a 

modified form or demolished in its entirety would be made during detailed design and in 

consultation with the current owner.  

13.4 Environmental management measures 

As discussed in Section 13.1, mitigation and management measures to be implemented for the 

Concept Proposal would be prepared as part of a SOHI for the Stage 2 Project environmental 

impact statement. Roads and Maritime would undertake archaeological testing of the brick works 

site, and consider the potential to relocate or take cuttings (and propagate these) of the pear tree 

on Warringah Road as part of the Stage 2 Project assessment.  

Mitigation and management measures would be implemented for the Stage 1 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 20. 
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Table 13.2 Stage 1 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 1 Project. 

The plan would provide details of 

management measures and procedures to be 

undertaken 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. 

Contractor Pre-construction 

Demolition of 

local heritage 

item: Former 

Methodist 

Church 

 Prior to any modification or demolition of the 

Former Methodist Church, archival recording 

is to be undertaken of the Former Methodist 

Church in accordance with the NSW Heritage 

Office guidelines How to Prepare Archival 

Records of Heritage Items and Photographic 

Recording of Heritage Items using Film or 

Digital Capture. 

Contractor  Pre-construction 

 Following any demolition of the Former 

Methodist Church, opportunities would be 

explored to provide heritage interpretation on 

an ongoing/permanent basis so that the 

significance of the site as the original location 

of the Former Methodist Church is 

communicated.  

 Where heritage interpretation is undertaken, it 

should be developed in accordance with the 

NSW Heritage Office guidelines Interpreting 

Heritage Items and Places 

Contractor Post 

construction 

 A heritage induction is to be carried out in 

advance of the proposed works. All relevant 

staff, contractors and subcontractors should 

be made aware of their statutory obligations 

for heritage under the Heritage Act 1977 and 

National Parks and Wildlife Act 1974. 

Contractor Pre-construction 
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Impact Environmental management measures Responsibility Timing 

Unexpected 

finds 

 Should any non-Aboriginal finds be uncovered 

during construction, their management should 

be in accordance with the Roads and 

Maritime Unexpected Finds Protocol. All staff 

should be made aware of their obligations 

under various Federal and State heritage 

legislation during their site induction and 

copies of this Protocol should be on site and 

available at all times to all staff 

Contractor Pre-construction 

Construction 
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14 Air quality 

This section provides an assessment of air quality impacts for the project as identified in the 

DGRs. The existing environment is described, the potential impacts (both direct and indirect) of 

the Concept Proposal during construction and operation are assessed, and proposed 

management and mitigation measures are described. The proposed management and mitigation 

measures in this section are collated in Section 20. 

Director-General’s requirements Where addressed 

Concept Proposal 

Potential construction and operational impacts on local and regional air quality, 

including sensitive receivers, based on traffic modelling.  

Section 14.3.1 and 

Section 14.4.1 

Stage 1 Hospital Connectivity Works 

Potential construction and operational impacts on local and regional air quality, 

including sensitive receivers. This assessment must consider cumulative air quality 

impacts in the event of concurrent construction associated with different stages of 

this proposal and/or the Northern Beaches Hospital proposal; and  

Section 14.3.2 and 

Section 14.4.2 

Details of the proposed mitigation measures to prevent the generation and 

emission of dust. 

Section 14.5 

14.1 Assessment methodology 

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.  

A qualitative assessment of air quality impacts from the Concept Proposal and Stage 1 Project 

and development of mitigation and management measures comprised the following activities: 

 Desktop searches of 

 National Pollutant Inventory (7 July 2014) –

 Bureau of Meteorology (BOM) Climate data (7 July 2014) –

 Identification of sensitive receivers through desktop assessment 

 Review of the construction methods proposed for the Concept Proposal (refer to Section 5.4) 

 Review of the Traffic and transport assessment (GTA, 2014) prepared for the Concept 

Proposal (refer to Section 7) 

 Assessment of potential air emissions to adversely affect sensitive receivers 

 Identify measures to avoid, minimise or manage any impacts on sensitive receivers. 
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Emissions of Total Suspended Particulates (TSP) and deposited dust have not been assessed for 

the operational phase of the Concept Proposal or Stage 1 Project, as these emissions would 

comprise small quantities and the impact would most likely be negligible. However, TSP has been 

considered in the evaluation of potential management options for the construction phase of the 

project, where such relatively coarse dust would arise, and may have potential for local effects. 

Particulate matter can be emitted directly from their source while others are formed in the 

atmosphere through chemical reactions. Sources of particle pollution include motor vehicles, 

bushfires and residential wood heaters. Exposure to particles can have an impact on human 

health because they can pass through the throat and nose and enter the lungs, where they can 

cause respiratory and circulation problems (EPA website). Particulate matter can also have an 

impact on amenity such as spreading from the source during certain weather conditions and land 

on surfaces, such as solar panels, and rainwater tanks. 

14.2 Existing environment 

The air quality of the Concept Proposal 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 Concept Proposal include: 

 The Forest High School 

 Frenchs Forest Primary School 

 Making a Difference child care centre 

 The Forest Alliance church 

 Commercial, retail and business areas located along and adjacent to the project 

 Residential properties located along the roads to be upgraded 

 The proposed 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 Concept Proposal.  

Climate data obtained from the Bureau of Meteorology for the nearest monitoring station at 

Macquarie Park is summarised in Table 14.1. Further detailed data on the Bureau of Meteorology 

website indicates that the wettest months are between January and May and the windiest months 

are between September and January. 
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Table 14.1 Summary of BoM climate data for the Macquarie Park monitoring station 

Data Average monthly 

minimum 

(respective month) 

Average monthly 

maximum 

(respective month) 

Average annual 

Rainfall (mm)  144 (February) 1140 

Maximum temperature (celcius) 17.1 (July) 27.7 (January) 22.8 

Minimum temperature (celcius) 4.9 (July) 16.9 (January) 11.2 

Wind speed (kilometres per hour) 9.3 (May) 18.5 (December)  13.4 

14.3 Assessment of potential construction impacts 

14.3.1 Concept Proposal  

The main potential impact on air quality during construction would be generation of dust during 

earthworks 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. 

Primary sources of TSP emissions associated with construction activities would include: 

 Clearing of vegetation and topsoil by bulldozers and/or backhoes 

 Excavation and levelling of soil by bulldozers, backhoes and/or excavators 

 Movement of soil and fill by dump trucks and scrapers 

 Wind erosion from unsealed surfaces and stockpiles 

 Vehicles travelling along unsealed areas. 

During windy conditions there is potential for dust to become airborne from any exposed surfaces 

and stockpiles. Construction activities may be stopped during such conditions to minimise the 

spread of dust to surrounding areas. 

Potential dust impacts are likely to be short-term and can be controlled through the application of 

relevant mitigation measures. 

Exhaust emissions from construction plant and equipment may also impact air quality during 

construction. Impacts would be short-term and effectively minimised by implementing mitigation 

measures. Specific types of plant and equipment anticipated to be used in construction would 

typically include excavators, graders, vibratory rollers, haul trucks, backhoes, bitumen and asphalt 

spraying plants, line-marking equipment, water carts and bulldozers.  

Odours may be generated during the application of asphalt and line marking. However, the 

construction period would be temporary and there would be no long-term odour impacts for 

nearby receivers. 
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14.3.2 Stage 1 Project 

The construction impact assessment provided for the Concept Proposal is considered to be 

wholly relevant to Stage 1 Project construction impacts. Further site-specific, impacts relevant to 

the Stage 1 Project are provided here. 

There would be an increase in construction related vehicles and machinery including approximately 

30 to 40 heavy vehicle movements on average per day, increasing to between 60 and 100 during 

peak periods of construction, and up to 100 light commercial vehicles per day. Exhaust emitted 

from construction vehicles and machinery would reduce the air quality in the localised area. Impacts 

from construction related vehicles and machinery would temporary in nature. 

Excavation works, in particular those associated with construction at the Wakehurst Parkway and 

Frenchs Forest Road intersection, would potentially cause a temporary decline in air quality 

through the generation of dust for nearby sensitive receivers such as residential properties near 

the intersection and The Forest High School. 

Stockpiling activities at the compound site have the potential to generate wind-blown dust at 

nearby sensitive receivers including: 

 Residents living to the west of Allambie Road 

 Residents at the Fred Hutley Village to the south of the compound site 

 Residents to the east of the compound site at Madison Way.  

Stockpiles would be covered or stabilised where possible to minimise dust generation during 

windy conditions. 

Construction air quality impacts experienced by sensitive receivers in the vicinity of the Stage 1 

Project would be temporary. These impacts would be mitigated through the implementation of 

safeguards and management measures outlined in Section 14.5. These measures would include 

the use of dust suppression techniques, such as keeping unsealed roads damp using hand-held 

hoses or water carts during construction. 

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. These impacts would be mitigated 

through the implementation of safeguards and management measures outlined in Section 14.5.  

14.4 Assessment of potential operational impacts 

14.4.1 Concept Proposal 

As discussed in Section 7.4.1, the traffic modelling indicates the Concept Proposal would provide 

significant improvements traffic performance including: 

 Increase in average vehicle speed 

 Reduction in average delay time per vehicle 

 Reduction in the average number of stops per vehicle. 
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This 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 continues resulting 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 Concept Proposal, increases in air 

quality impacts could be expected where the road alignment is brought closer to sensitive 

receivers. Air dispersion modelling is proposed as part of the Stage 2 Project environmental 

impact assessment to confirm specific impacts based on on the confirmed alignment.  

14.4.2 Stage 1 Project  

The Stage 1 Project would increase the carrying capacity of Naree Road, Frenchs Forest West 

and Frenchs Forest East by widening the roads from two lanes to four lanes to accommodate the 

projected increase in vehicle numbers. The widening of the roads would move traffic closer to 

sensitive receivers located adjacent to the roads. These receivers are already exposed to vehicle 

emissions. The increase in vehicle numbers may potentially increase vehicle emissions along 

areas adjoining these roads, with the impacts localised and short-term due to dispersion.  

While there would be an increase in vehicle numbers using the existing road network and vehicles 

would travel closer to sensitive receivers, the improvement in traffic flow would result in fewer idling 

vehicles and better dispersion of emissions. There may be some localised changes to air quality but 

the Stage 1 Project is unlikely to result in any discernible effects on regional air quality. 

14.5 Environmental management measures 

Mitigation and management measures have been developed to avoid, minimise or manage 

potential risks identified in Section 14.3 and Section 14.4. Measures for the Concept Proposal, 

identified in Table 14.2, would apply to the whole project with more detailed mitigation and 

management measures being identified for the purpose of the Stage 1 Project and Stage 2 Project. 

Table 14.2 Concept Proposal safeguards and mitigation measures 

Impact Environmental management measures Responsibility Timing 

General air 

quality impacts 

 An Air Quality Management Plan will be 

prepared for each construction stage of the 

Concept Proposal. The plan would detail air 

quality control measures and procedures to 

be undertaken during construction. 

Contractor Construction 

Mitigation and management measures would be implemented for the Stage 1 Project to manage 

potential risks identified in Section 14.3.2 and Section 14.4.2. These mitigation and management 

measures have been identified in Table 14.3 and incorporated in the Environmental Management 

measures in Section 20. 
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Table 14.3 Stage 1 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 undertaken 

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 undertaken. 

Contractor Construction 
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Impact Environmental management measures Responsibility Timing 

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. 

Contractor Construction 
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15 Geology, soils, and contamination 

This Section provides an assessment of impacts to geology, soils and contamination for the 

Concept Proposal and Stage 1 Project as identified in the DGRs. 

The assessment is supported by detailed investigations, which have been documented in the 

Phase 1 Contamination working paper in Appendix L and geotechnical investigations undertaken 

by Roads and Maritime (2014) to inform the concept design.  

The proposed management and mitigation measures in this section are collated in Section 20. 

Director-General’s requirements Where addressed 

Concept Proposal 

Assessment of potential erosion, sediment and water quality and quantity impacts, 

including an assessment of:  

 Potential water quality and quantity impacts and likely mitigation and 

management measures;  

 

Section 15 and 

Section 16 

Stage 1 Hospital Connectivity Works 

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;  

 

Section 15 and 

Section 16 

 Proposed storm water management system and management measures for the 

containment of pollutants and minimisation of leachate and sediment 

mobilisation;  

Section 15.3 and 

Section 16 

 Impacts on soil and slope stability resulting from vegetation clearing;  Section 15.3 

 Potential erosion and sediment controls consistent with Managing Urban 

Stormwater – Soil and Construction (Landcom 2004); and  

Section 15.3 and 

Section 16.4 

 Management of and disposal strategies for acid sulfate soils, in accordance with 

the Acid Sulfate Soils Manual (ASSMAC); 

Not applicable – 

refer to Section 15.2  
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15.1 Assessment methodology 

15.1.1 Geology and soils 

Assessment of impacts on geology, soils and contamination, and development of mitigation and 

management measures comprised the following activities: 

 A review of existing Concept Proposal documentation, including the following: 

 Project geotechnical investigation (Roads and Maritime, 2014)  –

 Phase 1 contaminated land assessments (including consideration of acid sulfate soils) –

 Concept drainage design –

 Project urban design, landscape character and visual impact assessment (SMM, 2014) –

 A review of available contaminated lands literature for development and projects not directly 

related to the Concept Proposal 

 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 Concept Proposal. 

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 1 

Project and 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 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 Concept Proposal, including the Stage 1 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 Concept Proposal, and subsequently used to inform assessment of impacts to 

water quality as a result of the Concept Proposal and Stage 1 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.  
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15.1.2 Contaminated land 

A Phase 1 Contamination Assessment has been prepared in accordance with applicable 

legislation and guidelines to support the EIS with the objectives of: 

 Identifying potential sources of contamination associated with current and historical land use 

within the proposed Concept Proposal 

 Developing a preliminary conceptual site model (CSM) to evaluate contaminant source – 

pathway – receptor relationships 

 Evaluating the risks of contamination within the context of the Concept Proposal, including the 

Stage 1 Project, and identify areas where contamination may pose a potential risk to the 

proposed work 

 Identifying areas where further investigation may be required to characterise the nature and 

extent of any potential contamination. 

The methodology for the Phase 1 assessment of the Concept Proposal, including Stage 1 

Project, consisted of the following: 

 Identification of the Concept Proposal construction impact area, including location of 

surrounding infrastructure, area, boundaries, and a review of the physical site setting including 

regional and local geology, hydrology and hydrogeology 

 A site walkover was conducted on 15 April 2014 to visually assess present and past potentially 

contaminating activities, current landforms and site condition 

 Review of past and present aerial photographs obtained from the NSW Department of Lands. 

Aerial Photographs from 1943, 1955, 1970, 1986, 1994, 2005 and present were reviewed 

 Database searches of: 

 Registered groundwater bores and potential for acid sulphate soils to be located within the –

Concept Proposal construction impact area via NSW Natural Resource ATLAS online 

resource. 

 NSW Environment Protection Authority (EPA) contaminated land record and public record –

for licences, applications and notices. 

 NSW EPA environment protection licences, applications, notices, audit or pollution studies –

and reduction programs 

 A limited desktop review of information relevant to the history of sites within the Concept 

Proposal construction impact area to determine past and present land uses 

 Development of a conceptual site model for any identified Areas of Environmental Concern 

 Preparation of a Phase 1 report including an impact assessment, consideration of 

management and mitigation measures and recommendations for further work. 
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15.2 Existing environment 

Landscape 

The Concept Proposal 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 

Concept Proposal area. The road rises to its highest point adjacent to The Forest High School.  

Naree Road and Frenchs Forest Road West is steeply undulating between Forest Way and 

Rabbett Street. The road falls to a low point at Rabbett Street before rising to its highest point 

adjacent to The Forest High School before falling again to the east towards the intersection with 

Wakehurst Parkway.  

Frenchs Forest Road East then continues to rise gradually towards the intersection with 

Warringah Road. Wakehurst Parkway follows a north-south ridgeline that descends into a valley 

north of Frenchs Forest Road that is associated with Deep 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 

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 

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.  

Trefoil Creek 100 metres to the north east of the Concept Proposal is the closest water body and 

is a tributary of Middle Creek, which drains into Narrabeen Lagoon a further five kilometres to the 

north east. To the south of Warringah Road lies Curl Curl Creek, a tributary of Manly Dam, a 

former water supply. Further downstream of this catchment is Manly Lagoon. To the south west is 

the Middle Harbour catchment at Bantry Bay, an important geographical feature of European 

settlement of the area.  

The Stage 1 Project area drains into the Middle Creek catchment and ultimately Narrabeen 

Lakes. A bushland corridor follows this watercourse and suburban pockets are well-vegetated. 

Geology and soils 

The Concept Proposal 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 
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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 Concept Proposal 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 1 Project area are sandstone derived soils associated with 

ridgelines, as well as pockets or ironstone gravels and shaly clays. 

Regional and local hydrogeology 

A search of the Department of Water and Energy Online Database identified 12 groundwater 

bores within the vicinity of the Concept Proposal including: 

 Two bores (GW020067 and GW020065) located within the industrial estate east of Skyline 

Place 

 Three bores (GW104973, GW104974 and GW104975) located within the Industrial estate west 

of Allambie Road 

 One bore (GW106757) located at the Everyday Carwash Café – Forest Way Shopping Centre 

 Six Bores (GW073573, GW073572, GW072997, GW073569, GW073570, and GW073571) 

located around the 7Eleven Service Station 461 Warringah Road. 

Other than the standing water level in GW106757 (two metres below ground level) no other 

information was provided within the logs that could be used to determine regional or local 

hydrogeological conditions. 

Groundwater studies at the proposed hospital site (SMEC September 2013) identified two water 

tables on site from 1.6 to two meters and considered the flow direction of both aquifers to be 

toward the south-east.  

Acid sulfate soil  

Acid sulphate 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 Council 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 Concept Proposal area. This indicates that the Concept Proposal 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. 
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Potential sources of contamination 

The Concept Proposal 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 

Concept Proposal due to old industrial areas and numerous contaminated sites located within the 

construction impact area. Table 15.1 summarise the findings of the Phase 1 preliminary site 

assessment (SMEC, September 2013) (refer to Appendix L) and areas of contaminated land are 

identified in Table 15.1. 

Table 15.1 Identified Areas of Environmental Concern 

Potential AECs Location 

Potential 

contaminants of 

concern 

Stage 1 Stage 2 

Every Day Carwash – 

Russel Ave 
Russell Avenue 

Metals (lead), PAHs, 

TPH, BTEX, 
  

Forest Way Dry 

Cleaners 

Forest Way Shopping 

Centre 

Tetrachloroethene 

(PCE) and other 

chemical cleaning 

products 

  

Frenchs Forest Police 

Station 

137-139 Frenchs Forest 

Road West 

Metals (lead), PAHs, 

TPH, BTEX, 
  

RTA Storage Facility 

Corner of Warringah 

Road and Wakehurst 

Parkway 

Metals, Coal Tar and 

PAHs 
  

Former Mobil Service 

Station 

310-314 Warringah 

Road 

Metals (lead), PAHs, 

TPH, BTEX, 
  

Potential uncontrolled fill 

material 

Numerous locations 

within concept footprint 

Metals, PAHs, TPH, 

BTEX, PCB, OCP, OPP 

and asbestos 

  

Historical brickworks 

site (3) 

Between Warringah 

Road and Rodborough 

Road 

Metals, PAHs, TPH, 

BTEX, PCB, OCP, OPP 

and asbestos 

  

Historical brickworks 

site (1) 

Brick Pit Reserve – 

Warringah Road and 

Bantry Bay Road 

Metals, PAHs, TPH, 

BTEX, PCB, OCP, OPP 

and asbestos 

  

Former orchard The Forest High School 
OCP and OPP 

pesticides 
  

7 Eleven Service Station 
Warringah Road and 

Hilmer Street 

Metals, PAHs, TPH, 

BTEX, 
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15.3 Assessment of potential construction impacts 

15.3.1 Geology and soils 

Concept Proposal 

A preliminary erosion and sedimentation assessment has been undertaken for the Concept 

Proposal in accordance with the Erosion and Sedimentation Risk Assessment Procedure (RTA 

2004). This identified construction works to be low risk with reference to the following 

considerations: 

 The size of the Concept Proposal 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 Concept Proposal boundary. 

Construction would involve the removal of existing vegetation, removal/modification of existing 

built features (eg paved surfaces) which would expose bare ground, and construction of retaining 

walls and embankments at several locations within the Concept Proposal.  

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 undertaken at cut and fill locations, with major excavation being 

undertaken to construct the underpass on Warringah Road (refer to Figure 1.2). 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 undertaken, 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. These and 

related construction activities would give rise to potential for erosion of unconsolidated material 

and entrainment by runoff and subsequent transported off site. 

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. 
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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. 

Stage 1 Project 

Retaining walls would be provided to stabilise Stage 1 Project cut and fill batters, due to limited 

road corridor widths within the Stage 1 Project area, the existing vegetation and the objective of 

minimising the construction footprint. Based on estimates drawn from the concept design, it is 

predicted that about 34,000 cubic metres of material would be excavated, and 4,300 cubic metres 

of fill would be required. 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 5.2.7. 

The intersection of Frenchs Forest Road and Wakehurst Parkway is to be widened as part of the 

Stage 1 Project, resulting in cuttings on the south west corner (hospital site) and western verge of 

Wakehurst Parkway, the north west corner next to an existing residence and along the south 

eastern corner and eastern verge of Wakehurst Parkway. In addition, the intersection is to be 

partly raised in order to improve vertical alignment, which would require fill embankments at the 

north eastern corner. Retaining walls for the cuttings and fill embankments at this intersection 

would be between two and four metres high.  

These works may encroach into the Trefoil Creek catchment and, without mitigation, may result in 

soil erosion and transportation of eroded material into the catchment potentially impacting local 

waterways (refer to potential impact as described for the Concept Proposal above). 

Cutting and filling in other sections of the Stage 1 Project, including sections of Forest Way, 

Naree Road, Frenchs Forest Road West and Allambie Road, would be in limited locations and be 

of a small scale, up to 1.5 metres high. Due to the small and confined nature of these works, and 

with the implementation of standard Construction Environmental Management Plan measures 

(refer to Section 15.5), the potential for soil erosion or sedimentation is considered negligible.  

15.3.2 Contaminated land 

Concept Proposal 

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 Concept Proposal site (refer to Table 15.1 and Figure 15.5).  

A Preliminary CSM has been prepared which presents 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: 

 Ancillary site preparation and operation including: 

 Storage of chemicals –

 Vehicle wash-down areas –

 Vehicle refuelling areas –
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 Material storage and stockpile areas –

 Generation of construction waste and general waste –

 Excavation 

 Pavement removal 

 Underground service relocation 

 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 the potential for contaminated land to be disturbed as a result of 

excavation activities associated with grade separation works at the intersections of Warringah 

Road and Forest Way, Warringah Road and Hilmer Street, and at Warringah Road and 

Wakehurst Parkway. Given the potential for impact the identified AECs, additional investigations 

are considered necessary at the following locations: 

 Potential fill area located at the north-west 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. 

Additional investigations (Phase 2) would be undertaken prior to construction of the Stage 2 

Project, subject to planning approval. The Phase 2 assessment would identify the nature and 

extent of soil and groundwater contamination (if any) within the identified AECs impacted by 

Stage 2 Project construction activities. 

Additional investigations are not considered necessary for any other AEC identified within the 

Concept Proposal area given the extent of the proposed works and risk classification identified in 

the Phase 1 assessment.  
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Stage 1 Project 

The Phase 1 assessment concludes that the risk of contaminated materials being encountered 

during Stage 1 Project construction works is low. While the potential exists for latent contaminants 

to be encountered during the construction phase, in addition to uncontrolled fill material on Forest 

Way likely being impacted, an unexpected finds protocol or similar included in the Construction 

Environmental Management Plan (refer to Section 15.5) would address any potential 

environmental impact.  

15.4 Assessment of potential operational impacts 

15.4.1 Geology and soils 

Concept Proposal 

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. 

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.  

Stage 1 Project 

Several treatments, including retaining walls and fill embankments (refer to Section 5.2.7 and 

Section 16.3.1), would be provided to suit the existing conditions and to integrate the Stage 1 

Project with the surrounding landscape. The planting and re-vegetation design aims to minimise 

the potential soil erosion impacts of the Stage 1 Project by stabilising earthworks, upon the 

progressive completion of construction in disturbed areas, to prevent erosion following 

construction and for operation. 

15.4.2 Contaminated land 

Concept Proposal  

Following completion of construction activities, all disturbed land would be stabilised (refer to 

Section 16.3.2) 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 Concept Proposal. 

Stage 1 Project 

As discussed above, it is not expected that there would be any ongoing impacts to or from the 

identified AECs during the operation of the Stage 1 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. 
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As discussed in Section 5.2.8, to offset potential increases in pollutant loads resulting from the 

Stage 1 Project, in-line pollutant control devices would be incorporated into the detailed drainage 

design as required. 

15.5 Environmental management measures 

Mitigation and management measures have been developed to avoid, minimise or manage 

potential risks identified in Section 15.3 and Section 15.4. Measures for the Concept Proposal, 

identified in Table 15.2, would apply to the whole project with more detailed mitigation and 

management measures being identified for the purpose of the Stage 1 Project and Stage 2 Project. 

In the case of the Stage 1 Project, relevant management and mitigation measures have been 

identified below in Table 15.3. These mitigation and management measures have been 

incorporated in the Environmental Management measures in Section 20. 

Table 15.2 Concept Proposal safeguards and mitigation measures 

Impact Environmental management measures Responsibility Timing 

Managing 

impacts on soil 

in general 

 A Soil and Water Management Plan will be 

prepared for the 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). 

Contractor Pre-construction 

Warringah Road 

‘slot’ cut face 

may be 

susceptible to 

erosion and 

slope stability 

during 

construction 

 As part of future stage(s) 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 

Impact to 

contaminated 

land 

 Preparation of a Phase 2 assessment would 

be required prior to construction of the Stage 

2 Project. Outcomes and management 

measures identified in the Phase 2 

assessment would be incorporated into the 

EIS and CEMP for the Stage 2 Project.  

Roads and 

Maritime 

Preparation of 

EIS 2 
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Table 15.3 Stage 1 Project safeguards and mitigation measures 

Impact Environmental management measures Responsibility Timing 

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 

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 (RMS 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. 

– Contamination management measures 
including waste classification and reuse 
procedures and unexpected finds 
procedures for unanticipated discovery of 
contaminated material during construction. 

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 

 Any potential hazardous or contaminant 

materials (for example, fuels, curing 

compounds, and oils) would not be stored 

within 50 metres of any waterways or 

drainage lines, flood prone areas, or on 

slopes steeper than 1:10. Storage areas 

would be impervious and adequately 

bunded. 

Contractor Construction 

 The refuelling of plant and maintenance of 

machinery would be undertaken in 

impervious bunded areas. Refuelling would 

be attended at all times. 

Contractor Construction 

 Vehicle wash-downs and/or concrete truck 

washouts would be undertaken within a 

designated bunded area of an impervious 

surface or undertaken 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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16 Hydrology, water quality and flooding 

This section provides an assessment of the hydrology, water quality and flooding issues for the 

project as identified in the Director-General’s environmental assessment requirements. 

The assessment is supported by detailed investigations, which have been documented in the 

Flooding and hydrology working paper in Appendix M.  

The proposed management and mitigation measures in this section are collated in Section 20. 

Director-General’s requirements Where addressed 

Concept Proposal 

Assessment of potential erosion, sediment and water quality and quantity impacts, 

including an assessment of:  

 Potential water quality and quantity impacts and likely mitigation and 

management measures;  

Section 16 and 

Section 17 

 Potential impacts on groundwater recharge and flow path; and  Section 16.3.1 

Section 16.3.2 

 Potential impacts of road widening and decreased permeability on downstream 

catchments and wetlands. 

Section 16.3.1 

Section 16.3.2 

Section 9.3.2 

Stage 1 Hospital Connectivity Works 

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;  

 

Section 15 and 

Section 16 

 Proposed storm water management system and management measures for the 

containment of pollutants and minimisation of leachate and sediment 

mobilisation;  

Section 15.3 

Section 16 

 Impacts on soil and slope stability resulting from vegetation clearing;  Section 15.3 

 Impacts on watercourses, including bed and back stability;  Sections 16.3.2 

Section 16.4.2 

 Potential erosion and sediment controls consistent with Managing Urban 

Stormwater – Soil and Construction (Landcom 2004); and 

Section 15.3 

Section 16.4 

 Management of and disposal strategies for acid sulfate soils, in accordance with 

the Acid Sulfate Soils Manual (ASSMAC); 

Not applicable – refer 

to Section 15.2 
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Director-General’s requirements Where addressed 

Water quantity and stormwater impacts, including:  

 A hydraulic/hydrological study of the impacts on Council’s stormwater drainage 

system;  

 

Section 16.4.2 

 Impacts on water flows into and surrounding The Forest High School;  Section 16.4.2 

 Details of any works likely to intercept, connect with or infiltrate groundwater 

services and of any proposed groundwater extraction;  

Section 16.4.2 

 Measures to mitigate or prevent an increase in downstream stormwater flows; Section 16.5 

Impacts on water sharing and licensing, including:  

 Consistency with relevant water sharing plans; and  

Section 5.4.7 

Section 16.2.4Section 

16.4.1 

 Details of water supply sources and the purpose, location, construction and 

expected annual extraction volumes;  

Sections 5.4.7 

16.1 Assessment methodology 

16.1.1 Surface water hydrology 

A surface water hydrology impact assessment and management study was prepared for the 

Concept Proposal and Stage 1 Project EIS (Lyall and Associates, 2014) (refer to Appendix M). 

The methodology for the surface water hydrology impact assessment and management study 

broadly comprised the following tasks: 

 Undertake a preliminary investigation to broadly identify surface water hydrology related issues 

associated with the Concept Proposal. The preliminary investigation involved a review of the 

following literature, guidelines and procedures: 

 Australian and New Zealand Environment Conservation Guidelines for Fresh and Marine –

Water Quality (ANZECC, 2000) 

 Northern Beaches Stormwater Management Plan (PBP, 1999) –

 Warringah Council Creek Management Study (MWH, 2004) –

 Warringah Council’s GIS based stormwater data from the pluviograph recorder at Glen –

Street, Belrose for the period 1994 to 2014 

 Stormwater pollution reduction targets recommended in ‘Managing Urban Stormwater: –

Council Handbook (Revised Draft)’ (EPA, 2007) 

 Soils and Construction – Managing Urban Stormwater series (herein referred to as the ‘Blue –

Book’), comprising Volume 1 (Landcom, 2004) and Volume 2D – Main Roads (DECC, 2008) 

 RMS Erosion and Sedimentation Management Procedure (RMS, 2008) –

 RMS QA Specification G38 (RMS, 2011) –
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 Ascertain water quantity and quality control criteria relevant to the catchments through which 

the Concept Proposal runs 

 Undertake a more detailed investigation to assess the quantity and quality of surface water 

runoff, which presently discharges to the receiving drainage lines downstream of the Stage 1 

Project. The detailed investigation involved: 

 Development of a DRAINS model – DRAINS is a simulation program developed for the –

purpose of analysing urbanised catchments, which converts rainfall patterns to stormwater 

runoff, and then routes flows through networks of piped drainage systems, culverts, 

storages and open channels 

 Development of a MUSIC model – To estimate the average annual weight of pollutants, which –

presently discharge to the receiving drainage lines downstream of the Stage 1 Project. The 

model was developed to reflect the contributing catchments discharging into Drainage Lines 

1, 2 and 3 under present day conditions. The model included the details of the Rabbett 

Reserve sediment pond that presently controls runoff discharging into Drainage Line 1 

 Identify construction and operational phase surface water hydrology and water quality related 

issues associated with the Concept Proposal and Stage 1 Project  

 Scope measures which are aimed at mitigating the impacts of the Concept Proposal and Stage 

1 Project on the quantity and quality of surface water runoff discharging to the receiving 

drainage lines. 

Scientific evidence shows that climate change will lead to sea level rise and potentially increase 

flood producing rainfall intensities. The significance of these effects on flood behaviour varies 

depending on geographic location and local topographic conditions. As increases in rainfall 

intensity of up to 10 per cent would result in only a minor decease in the hydrologic standard of 

the local stormwater drainage system of the Concept Proposal, the potential impact of future 

climate change on flood producing rainfall was not taken into account when assessing measures 

for managing stormwater runoff from the Concept Proposal. 

16.1.2 Groundwater assessment 

Groundwater is regulated by the Water Management Act 2000 (Water Management Act). Water 

sharing plans prepared under the Water Management Act protect the health of rivers and 

groundwater and provide for the use of water from those sources. Water Management Act 

licences or approvals may also be required for aspects such as extraction and use of 

groundwater, groundwater interference and licensing of groundwater bores. Exemptions from 

these requirements apply in certain circumstances to public authorities and State significant 

development. 

The NSW Aquifer Interference Policy (Department of Primary Industries, 2012) documents the 

NSW government’s intention to implement the requirement for approval of ‘aquifer interference 

activities’ under the Water Management Act. Although the Concept Proposal would affect a 

groundwater aquifer (the underpass (slot) on Warringah Road would intercept a groundwater 

source) the requirement for aquifer interference approvals has not yet commenced. As such, this 

approval is not currently required.  

  



 

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

 

The methodology for the groundwater assessment involved: 

 A review of background information to gain an understanding of groundwater sources. The 

review included the following literature, guidelines and procedures: 

 Roads and Maritime geotechnical reports prepared for the Concept Proposal –

 Geotechnical reports and groundwater assessments prepared for the Northern Beaches –

Hospital project 

 NSW State Groundwater Dependant Ecosystems Policy (DWLC, 2002)  –

 Contaminated land assessments prepared for the Concept proposal and the Northern –

Beaches Hospital project 

 Water Sharing Plan for the Greater Metropolitan Region Groundwater Sources (Office of –

Water, 2011) 

 Water Sharing Plan for the Greater Metropolitan Region Unregulated River Water Sources –

(Office of Water, 2012) 

 Consideration of the relevant findings of the Biodiversity working papers for the Concept –

Proposal and Stage 1 Project EIS, in respect to Groundwater Dependant Ecosystems (refer 

to Appendix F)  

 Consideration of the relevant findings of the Phase 1 Contaminated land working papers for –

the Concept Proposal and Stage 1 Project EIS (refer to Appendix L).  

 The following guidelines and Water Sharing Plans were referenced in preparing the 

groundwater assessment: 

 http://www.water.nsw.gov.au/Water-Management/Water-quality/Groundwater/default.aspx –

 NSW State Groundwater Quality Protection Policy –

 NSW Aquifer Interference Policy –

 Risk assessment guidelines for groundwater dependent ecosystems –

 Water Sharing Plan for the Greater Metropolitan Region Groundwater Sources –

 Water Sharing Plan for the Greater Metropolitan Region Unregulated River Water Sources –

 Assessment of potential changes in groundwater recharge, and groundwater flows as a result 

of the Concept Proposal and Stage 1 Project 

 Identification and mitigation and management measures, which consider the groundwater 

guidelines, mentioned above.  

Geotechnical investigations carried out for the Concept Proposal included the installation of 

standpipes at selected locations to enable groundwater sampling and to monitor groundwater 

level fluctuations through the use of automatic data loggers.  
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16.2 Existing environment 

16.2.1 Surface water catchments  

A brief description of the catchments through which the Concept Proposal runs, the extents of the 

catchments, and a description of the drainage lines into which runoff from the existing road 

network presently discharges is summarised here.  

Figure 16.1 illustrates the extents of the catchments discussed in this section, with the Concept 

Proposal overlaid. Figure 16-2 illustrates the drainage lines traversing the Concept Proposal.  

Middle Creek catchment 

The Stage 1 Project is located within the headwaters of the Middle Creek catchment, runoff from 

which discharges into Narrabeen Lagoon on its western edge. Figure 16.1 illustrates the extent of 

the 15 catchments, which drain to the existing road drainage systems within the Stage 1 Project 

construction impact area (refer catchments labelled with prefixes 1, 2 and 3).  

Land use within these catchments is predominantly residential in nature, but also includes 

commercial and industrial development on the southern side of Frenchs Forest Road East and 

Warringah Road.  

The prevailing terrain within the road corridor is moderate to steep, with maximum longitudinal 

grades up to about five per cent, except for the area in the vicinity of Wakehurst Parkway where 

grades of up to about eight per cent are present. 

The roads which are to be upgraded as part of the Stage 1 Project contribute to runoff in three 

drainage lines, refer to Drainage Lines 1, 2 and 3 on Figure 16.2. 

Drainage Line 1 forms the main arm of Middle Creek and drains the section of road corridor 

between Adam Street and Gladys Avenue. The section of the road corridor between Gladys 

Avenue and Romford Road drains to Drainage Line 2, which is referred to as Trefoil Creek and is 

a tributary Middle Creek. Drainage Line 3 is an unnamed tributary to Middle Creek that drains the 

section of Project corridor between Romford Road and Courtley Road. 

Bantry Bay and Curl Curl Creek catchments 

The Stage 2 Project is located principally within the headwaters of an unnamed watercourse, 

which drains south into Bantry Bay in Middle harbour and Manly Creek, which drains south into 

Manly Reservoir. As noted further in Section 16.2.2, runoff from two short sections of Warringah 

Road and a short section of Allambie Road, both of which would be upgraded as part of the Stage 

2 Project, presently discharges north into the Middle Creek catchment. 

Six catchments, draining in a southerly direction, contribute to flow in the existing road drainage 

systems of the Stage 2 Project area (refer to Figure 16.1). Land use within these catchments 

comprises residential development, the Frenchs Forest Public School west of Forest Way, and a 

portion of the Northern Beaches Hospital site, and Skyline Business Park. Runoff from a portion 

of a vacant parcel of land which is located on the western side of Wakehurst Parkway also 

discharges south where it contributes to flow in the road drainage system. 
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The prevailing terrain along Warringah Road is moderate in nature east of the Wakehurst 

Parkway, becoming steeper further to the west. Warringah Road has a grade of about seven per 

cent immediately west of its intersection with Forest Way. The Wakehurst Parkway has a grade of 

about three per cent immediately south of Warringah Road. 

Surface flows to the drainage network proposed to be upgraded as part of the Stage 2 Project 

contribute to runoff in three drainage lines, described as Drainage Lines 4, 5 and 6 (refer to 

Figure 16.2). Drainage Lines 4 and 5 form part of the unnamed watercourse which drains south 

into Bantry Bay in Middle Harbour, while Drainage Line 6 is an unnamed tributary of Curl Curl 

Creek, itself a tributary of Manly Creek. 

Catchment biodiversity 

The portion of the Middle Creek, Bantry Bay and Curl Curl Creek catchments through which the 

Concept Proposal runs has been assessed as having high biodiversity value with Duffys Forest 

Ecological Community scattered throughout the study area (refer to Figure 9.4). The Concept 

Proposal also runs through a Priority 1 Wildlife Corridor as mapped by Warringah Council and 

contains habitat for a number of threatened flora and fauna species (refer to Section 9.2.10).  

Red-crowned Toadlet habitat has been identified on the northern side of Frenchs Forest Road 

East in the headwaters of the Trefoil Creek sub-catchment and on the southern side of Warringah 

Road in the upper reaches of the Curl Curl Creek catchment. While habitat located in the 

headwaters of the Trefoil Creek catchment has been assessed as being at low risk of impact 

resulting from changes in surface water hydrology (refer to Section 9.3.1), specific impacts 

resulting from the Concept Proposal on the population associated with the drainage line in Curl 

Curl Creek catchment cannot be determined without further hydrological investigation following 

detailed design as part of the Stage 2 Project environmental impact statement.  

16.2.2 Surface water hydrology 

Concept Proposal 

Middle Creek Catchment 

A description of the existing surface water hydrology as it relates to the Stage 1 Project area, is 

provided below (refer to Section 16.2.2 – Stage 1 Project). 

Bantry Bay Catchment 

Excessive gutter flows occur along Warringah Road west of The Forest High School for events as 

frequent as 2 year ARI due to limited inlet capacity in the existing pavement drainage system. As 

a result, a large number of the pipes located both in the road reserve, and downstream in the 

residentially developed areas of the catchment, only run partially full during storm events. 

Flow in the southern kerbline of Warringah Road discharges in a westerly direction crossing 

Fitzpatrick Avenue before turning into Maxwell Parade. From Maxwell Parade gutter flows turn 

into Parni Place where they initially pond at the sag in the local road before discharging south into 

a reserve through which Drainage Line 4 runs.  

Flow in the northern kerbline of Warringah Road, west of Forest Way, discharges in a westerly 

direction where it ponds at the sag on Warringah Road, located about 70 metres west of Parni 

Place. Flow surcharging the sag in Warringah Road discharges in an easterly direction, onto 

Maxwell Parade, following on and discharging to Drainage Line 4. Whilst a dedicated overland 
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flow path runs from the sag in Maxwell Parade to the reserve through which Drainage Line 4 runs, 

flooding may be experienced in existing residential development during intense storm events. 

Runoff from a relatively small portion of the road corridor on the southern side of Warringah Road, 

between the extension of Rangers Retreat Road and Hilmer Street, contributes to flow in 

Drainage Line 5.  

Curl Curl Creek Catchment 

Runoff from Warringah Road, west of Wakehurst Parkway to west of Hilmer Street, is controlled 

by a pavement drainage system which discharges to the Drainage Line 6. This piped drainage 

system has a hydrologic standard of about 5 year ARI on the northern side and less than 2 year 

ARI on the southern side of Warringah Road. Runoff originating from a large portion of the 

Northern Beaches Hospital Site is also controlled by this section of pavement drainage system. 

Flooding at the location of the sag in Warringah Road immediately west of Wakehurst Parkway 

occurs for storms as frequent as 2 year ARI due to insufficient capacity in the transverse drainage 

system. Stormwater which surcharges the sag in the road at this location, discharges in a 

southerly direction directly into Brick Pit Reserve. 

Stage 1 Project 

As discussed in Section 16.2.1, the Stage 1 Project is located within the headwaters of the Middle 

Creek catchment. The roads which are to be upgraded as part of the Stage 1 Project contribute to 

runoff in three drainage lines, refer to Drainage Lines 1, 2 and 3 on Figure 16.2. 

The following residential areas, located downstream of the Stage 1 Project, were noted a being 

areas where flooding would need to be considered as part of the drainage design, given the 

project has the potential to significantly increase peak flows in the already constrained local 

stormwater drainage system: 

 Residential development located on the northern side of Frenchs Forest Road immediately 

east of Rabbett Street. The hydrologic standard of the local stormwater drainage system which 

runs through these properties has a hydrologic standard of about 2 year ARI and any 

increases in peak flow at this location would exacerbate flooding conditions in these properties 

 Residential development located on the western side of Nandi Avenue north of Frenchs Forest 

Road East. The low point in the valley lies along Nandi Avenue to the east of Drainage Line 2. 

ALS survey data indicated that water which surcharges its bank would discharge through 

these properties 

Due to inlet capacity constraints on two existing transverse drainage structures located along 

Wakehurst Parkway north of Frenchs Forest Road West, a significant portion of the total flow 

generated by the upstream catchment is presently diverted north along the western side of the 

road over a distance of more than 500 metres , where it discharges to Drainage Line 2 on the 

western (downstream) side of the road corridor (ie it is diverted away from the reach which 

runs along the rear of the Nandi Avenue properties)  

 Residential development located east of Patanga Road. Presently stormwater ponds across 

the sag in Warringah Road which lies to the south (upstream) of these properties. Upgrading 

the pavement drainage system in Warringah Road has the potential to increase peak flows in 

the local stormwater drainage system where it runs through existing residential development 

north of Frenchs Forest Road East 
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 The section of Wakehurst Parkway which runs to the north of the Stage 1 Project is subject to 

flooding during relatively frequent storm events due to inlet capacity constraints on two 

drainage structures that cross the road about 40 metres and 280 metres north of Frenchs 

Forest Road West.  

Analyses were undertaken using DRAINS modelling software to determine the rate of flow which 

presently discharge to the receiving drainage lines downstream of the Stage 1 Project. Similar 

modelling to that presented in this report would be undertaken as part of the Stage 2 Project 

environmental impact statement.  

Table 16.1 provides a summary of key model results for present day surface water hydrology 

conditions. A detailed description of the modelled outputs is provided in Appendix M.  
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Table 16.1 Existing hydrologic standard of the local stormwater drainage system  

Catchment and location ARI Hydrologic standard  

1A Western side of Forest Way 1 – 2 year ARI Flows in excess of the capacity of the drainage system pond at the low point on the 
western side of Forest Way, before overtopping the crown of the road and 
discharging to the east. 

West from Forest Way 2 – 5 year ARI  

1B  Western side of Forest Way About 5 years ARI Flows in excess of the capacity of the existing drainage system pond at the low 
point on the western side of Forest Way before overtopping the crown of the road 
and discharging to the east.  

East from Forest Way 10 – 20 year ARI  

Rabbett Street, south of Naree 
Road 

About 1 year ARI Stormwater runoff which surcharges the kerb inlet pits in Rabbett Street, discharges 
into Catchment 1C, where it flows onto Frenchs Forest Road West at the 
intersection of the two roads 

Rabbett Street, north of Naree 
Road 

About 2 year ARI  

Southern side of Naree Road About 1 year There is presently no piped drainage system along the northern side of Naree 
Road. As a result, concentrated flow discharges along the northern kerb line of 
Naree Road, where it is captured by the drainage system that runs along Rabbett 
Street. 

1C Existing pipe draining the sag in 
Frenchs Forest Road West 

1 – 3 year ARI Flows surcharging the drainage system currently pond at the sag in the road before 
travelling overland toward Rabbett Reserve. 

1D Northern side of Frenchs Forest 
Road West 

The pipe system 
does not flow full up 
to 100 year ARI. 

There is presently no piped drainage system along the northern side of Frenchs 
Forest Road West at Catchment 1D. The hydrologic standard is controlled by the 
capacity of the inlet pits. 

Existing drainage line in Bluegum 
Crescent 

About 5 year ARI  
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Catchment and location ARI Hydrologic standard  

2A Wakehurst Parkway, about 280 

metres north of Frenchs Forest 

Road 

<1 year ARI The hydrologic standard of the drainage line is controlled by the capacity of the 

existing inlet pit. Flows in excess of the capacity of the drainage line travel north 

along Wakehurst Parkway. 

2B Wakehurst Parkway, about 40 

metres north of Frenchs Forest 

Road 

<1 year ARI The hydrologic standard is controlled by the capacity of the inlet pits. Analysis shows 

the pipe system does not flow full over the range of storms up to 100 year ARI. 

2C Wakehurst Parkway, north of 

Frenchs Forest Road  

<1 year ARI  

2D Frenchs Forest Road East, about 

80 metres east of Wakehurst 

Parkway 

1–2 year ARI Flow in excess of the pipe’s capacity initially ponds at the sag in Frenchs Forest 

Road East, before surcharging the kerb line and discharging north along Drainage 

Line 2. 

2E Northern side of Frenchs Forest 

Road East 

About 1 year ARI The hydrologic standard is controlled by the capacity of the inlet pits. Analysis shows 

the pipe system does not flow full over the range of storms up to 100 year ARI. 

3A Drainage system draining the low 

point in Warringah Road, west of 

Allambie Road 

2–5 year ARI Flows in excess of the capacity of the piped drainage system discharge through the 

Allambie Grove Business Park. 

Frenchs Forest Road East from 

the industrial development to the 

south of Inverness Avenue 

About 10 year ARI Stormwater runoff which surcharges this pipe drainage system discharges onto 

Frenchs Forest Road East at the location of the sag in the road, immediately east of 

Inverness Avenue. 

Frenchs Forest Road East at 

Inverness Avenue 

About 10 year ARI  

3B Pipe draining the sag in Frenchs 

Forest Road East, east of 

Inverness Avenue 

2–5 year ARI  
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Catchment and location ARI Hydrologic standard  

3C Allambie Road between 

Warringah Road and Frenchs 

Forest Road East 

About 2 year ARI Stormwater runoff that surcharges the kerb on the southern side of the Allambie 

Road and Warringah Road intersection, discharges west along Warringah Road. 

The 10 year ARI peak flow is about 0.3 cubic metres per second in Warringah 

Road. 

Frenchs Forest Road East at 

Patanga Road 

1–2 year ARI  

3D Stormwater runoff that surcharges 

the inlet pits in Warringah Road 

 Stormwater runoff that surcharges the inlet pits in Warringah Road ponds at the sag 

in the road to a depth of 0.7 metres, before discharging in a westerly direction along 

Frenchs Forest Road East. The peak ponding depth in Warringah Road is about 0.5 

metres for the 10 year ARI, with ponding extending across the full width of 

Warringah Road. 

3E Warringah Road 

(drainage system controlling 

Catchment 3E runoff) 

About 2 year ARI The hydrologic standard is controlled by the capacity of the kerb inlet pits located 

along Warringah Road. Analysis shows the pipe line does not flow full for storms up 

to about 20 year ARI. Stormwater runoff surcharging the kerb inlet pits in Warringah 

Road discharges into Catchment 3F.  

3F Warringah Road 

(drainage system controlling 

Catchment 3F runoff) 

About 2 year ARI The hydrologic standard is controlled by the capacity of the kerb inlet pits located 

along Warringah Road. Analysis shows the pipe line does not flow full for storms up 

to about 20 year ARI. Stormwater runoff surcharging kerb inlet pits in Warringah 

Road discharges east along Warringah Road. 
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16.2.3 Existing surface water quality 

Literature review 

The piped drainage systems along the existing road corridor for the Concept Proposal receive 

runoff from urbanised areas upstream of the corridor and discharge into existing local drainage 

systems that run through urbanised areas located downstream of the road corridor. These local 

drainage systems ultimately drain to Middle Creek (Drainage Line 1) and its tributaries (Drainage 

Lines 2 and 3), Bantry Bay Catchment (Drainage Lines 4 and 5), and Curl Curl Creek tributaries 

(Drainage Line 6). 

The Warringah Council Creek Management Study (MWH, 2004) notes that the urbanised nature 

of the Upper Middle Creek, Bantry Bay and Curl Curl Creek catchments has had an impact on 

water quality in the creek system. Water quality sampling data is reproduced in Table 16.2 (MWH, 

2004) for sampling locations located on Drainage Lines 1, 2, 5 and Curl Curl Creek. This 

sampling was based on a single monitoring program during fine weather conditions reflecting low 

flow conditions. 

Table 16.2 Summary of water quality sampling in Upper Middle Creek1 

Sampling 

ID 

Location description  Suspended 

solids 

(mg/L) 

Total 

Nitrogen 

(mg/L) 

Nitrate 

and 

Nitrite 

(mg/L) 

Total 

Phosphorus 

(mg/L) 

WQS1 Carnarvon Drive near Peppercorn 

Park (Drainage Line 1) 

17 0.7 0.22 <0.01 

WQS2 Dreadnought Road near Oxford 

Falls Grammar School 

(Drainage Line 2) 

15 0.4 0.08 0.05 

WQS3 Pildra Place near Forestville Park 

(Drainage Line 5) 

7 0.4 0.13 <0.01 

WQS4 Curl Curl Creek – Upstream of 

Manly Dam and to the south of the 

Aquatic Reserve Fields in the Manly 

Warringah War Memorial Park 

7 1.5 1.13 0.01 

ANZECC, 2000 trigger levels Not specified 0.35 0.04 0.025 

1 Water quality sampling data has been reproduced from MWH, 2004.  

The sampling data showed that levels of total nitrogen and nitrates/nitrites exceeded ANZECC, 

2000 default trigger levels at both sampling sites, while total phosphorus levels exceeded 

ANZECC, 2000 default trigger levels at sampling location WQS2. 

Review of Council’s GIS-based stormwater data, indicates that there are presently no water 

quality control measures within the road corridor. However, there is a sediment pond located on 

Drainage Line 1 in Rabbett Reserve, about 140 metres downstream of the road corridor. The 
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Rabbett Reserve sediment pond comprises a permanent storage zone that is approximately 40 

square metres in surface area. A screen is also provided across the outflow weir to retain gross 

pollutants. There are presently no water quality measures controlling runoff from the urban 

catchments discharging into Drainage Lines 2 and 3 in the immediate vicinity of the road corridor. 

MUSIC model development 

As discussed in Section 16.1.1, to estimate the average annual weight of pollutants which 

presently discharge to the receiving drainage lines downstream of the Stage 1 Project, a MUSIC 

model was established to reflect the contributing catchments discharging into Drainage Lines 1, 2 

and 3 under present day conditions.  

Table 16.3 provides a summary of the modelled estimates of the average annual weight of gross 

pollutants, total suspended solids, total phosphorus and total nitrogen discharging to Drainage 

Lines 1, 2 and 3. The results of the analysis have been used to assess requirements for the 

control of stormwater runoff from the Stage 1 Project. 

Table 16.3 Estimated average annual pollutant load discharging to Middle Creek Catchment 

Drainage line 1 2 3 

Location 

identifier and 

Description 

W1A 

Downstream 

of Epping 

Drive 

W1B 

Upstream of 

Tallowood 

Way 

W2A 

Downstream 

of Frenchs 

Forest Road 

East 

W2B 

Downstream 

of Nandi 

Avenue 

W3A 

Downstream 

of Winslea 

Crescent 

W3B 

Upstream of 

Barnes 

Road 

Catchment 

area (ha) 

41.5 76.0 10.7 49.4 29.3 59.9 

Impervious 

area (%) 

45 40 51 32 56 43 

Runoff volume 

(ML/yr) 

282 484 73.9 287 210 376 

Gross 

pollutants 

(kg/year) 

4,010 9,260 1,880 6,890 5,680 9,780 

Total 

suspended 

soilds (TSS) 

(kg/yr) 

34,400 59,600 10,100 35,300 29,400 49,600 

Total 

Phosphorus 

(TP) (kg/yr) 

85.1 147 23.6 83.8 69.1 120 

Total Nitrogen 

(TN) (kg/yr) 

705 1,210 184 677 537 952 
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16.2.4 Groundwater  

Site geology 

The Concept Proposal is predominately underlain by thick shale and laminate beds within 

Hawkesbury Sandstone. These rocks generally weather to form residual clays and can include 

ironstone banks. Basalt dykes occur in the vicinity, but have not been found during geotechnical 

investigations. Ashfield shales have been identified on the Northern Beaches Hospital site 

adjacent to the Concept Proposal and also occur on the southern side of Warringah Road 

opposite the hospital site. They may also occur at other locations along or adjacent to the 

Concept Proposal. 

Soils are typically shallow on the sandstones with depths of between 0.05 and 0.25 metres below 

ground level. They are generally sandy and silty clays and sands. The shale capping on the 

hospital site has weathered to stiff clays about one to 3.5 metres deep. There are areas of 

colluvium and residual soils. There are also local deposits of fill material scattered in discrete 

locations across the Concept Proposal, typically associated with previous construction activities. 

Groundwater conditions 

Regional groundwater is located between five to eight metres below surface levels along ridge 

lines in Triassic sandstones in the Sydney region (Pell, 2002). This is consistent with the 

groundwater levels observed during geotechnical investigations, with groundwater levels between 

about three to seven metres below the ground surface along the Concept Proposal. At the 

Northern Beaches Hospital site, two water tables were identified (SMEC, 2013). The local 

groundwater and shallower of the two is perched above the shales, and the lower is more typical 

of the regional water table. Shallow groundwater was also found at between 0.3 and 2.8 metres 

below ground level opposite the hospital site on the southern side of Warringah Road at a service 

station (Parsons Brinckerhoff, 2013). The flow direction of both aquifers was to the south-east. 

Groundwater levels are observed to increase after rainfall events. 

Groundwater flows for both the local and regional water tables are generally to the south and 

south east towards Middle Harbour and Manly Dam (SMEC, 2013; Parsons Brinckerhoff, 2013). 

In addition to the geotechnical investigations, a search of the Department of Water and Energy 

Online Database was undertaken on 25 March 2014, to identify groundwater bores within the 

vicinity of the Concept Proposal. The search indicated that there are 12 boreholes registered 

under the database within the Concept Proposal including: 

 Two bores (GW020067 and GW020065) located within the industrial estate east of 

Skyline Place 

 Three bores (GW104973, GW104974 and GW104975) located within the industrial estate west 

of Allambie Road on the southern side of Warringah Road 

 One bore (GW106757) located at the Everyday Carwash Café – Forest Way Shopping Centre 

 Six Bores (GW073573, GW073572, GW072997, GW073569, GW073570, and GW073571) 

located around the 7Eleven Service Station 461 Warringah Road. 

With the exception of the standing water level in GW106757 (two metres below ground level), 

groundwater was not recorded in any of the other bores.  
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Groundwater quality was measured at the Northern Beaches Hospital site and also on the opposite 

side of Warringah Road. Groundwater was slightly acidic and brackish at the hospital site, with 

hydrocarbons detected at the service station in the vicinity of underground petrol storage tanks. 

Groundwater dependent ecosystems 

There are no high priority groundwater dependent ecosystems identified in the Concept Proposal 

area by the Water Sharing Plan for the Greater Metropolitan Region Groundwater Sources. 

However, the Biodiversity working paper (refer to Appendix F) identified that groundwater 

seepage from clay capping and clay lenses in the sandstone upslope is likely to provide wetter 

soil conditions for the endangered Red-crowned Toadlet. The habitat for the endangered Red-

crowned Toadlet may be influenced by groundwater flows and seepages, having environmental 

values, which is broadly consistent with the Water Sharing Plan for the Greater Metropolitan 

Region Groundwater Sources. This habitat can be associated with road cuttings or in wet areas 

along or associated with streams that could be partially fed by groundwater.  

The presence of potential groundwater dependant ecosystems was considered in relation to the 

NSW State Groundwater Dependant Ecosystem Policy (DlWC, 2002). The groundwater 

dependant ecosystem with the most relevance is Terrestrial Vegetation. Terrestrial Vegetation in 

the study area is likely to have low or only partial dependence on groundwater during low or no 

rainfall or drought periods. There are no wetlands or swamps in the Concept Proposal. 

16.3 Assessment of potential construction impacts 

16.3.1 Concept Proposal  

Surface water hydrology 

Construction activities along Warringah Road as part of the Stage 2 Project, would principally 

involve the construction of the underpass, which would be excavated below existing road levels. 

To manage temporary changes on surface water hydrology as a result of the construction 

footprint, localised sumps would be excavated within the underpass to temporarily store runoff 

prior to pumping it to the receiving drainage lines. There is potential for the stored runoff to exhibit 

increased turbidity levels where the volume of runoff generated by a rainfall event is large. To 

manage this potential impact, it would be necessary to flocculate the stored runoff to reduce 

turbidity levels, prior to pumping it to the receiving drainage lines. 

Surface water quality 

Construction activities have the potential to degrade water quality within surrounding surface 

water features, both in the immediate area of the Concept Proposal and within local receiving 

waters. Large-scale disturbance associated with the construction of the Concept Proposal has the 

potential to increase the volume of sediment deposited in the receiving drainage lines and the 

level of turbidity present in stormwater discharging to the downstream waterways of Narrabeen 

Lagoon, Manly Dam and Bantry Bay. 

Vegetation removal, cut and fill operations, the widening of roads and upgrades to drainage 

systems represent a risk to surface water quality during construction. Pollutants such as 

sediment, soil nutrients and construction waste have the potential to mobilise and subsequently 
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enter drainage lines, particularly during high rainfall events, resulting in sedimentation of 

surrounding tributaries. 

Erosion and subsequent sedimentation resulting from the Concept Proposal, if uncontrolled, could 

potentially have the following effects: 

 Scour of drainage lines and creek beds due to high discharge velocities and increased flows 

 Introduction of gross pollutants entering receiving creeks 

 Declining water quality from the influx of man-made substances, increased sediment load and 

organic matter. 

Spillage of fuel during refuelling, leakage of hydraulic and lubricating oil from plant and 

equipment, and release of rinse water from plant and washing concrete slurries can also lead to 

the pollution of surface water. 

The risk of these impacts, and the severity of the impact, should it occur, would be dependent on 

the effectiveness of the erosion and sediment controls implemented during construction. 

Groundwater  

Aquifer interference  

This EIS considers both construction and operation of the Concept Proposal and Stage 1 Project. 

As part of this assessment, consistency with policy and water sharing plan instruments has been 

considered. This consistency review would also occur as part of the separate environmental 

impact assessment for the Stage 2 Project. 

Most potential groundwater impacts are expected to occur during the Stage 2 Project construction 

works, in particular as a result of construction of the underpass. This would include potential for 

construction impacts including interception of groundwater flows, groundwater drawdown, and 

impacts on groundwater quality. 

Groundwater interception and recharge (the volume of water that infiltrates into an aquifer) as part 

of the Stage 2 Project would potentially occur due to the construction of the underpass (slots) on 

Warringah Road, and also in the proposed cuttings along Wakehurst Parkway south of the 

Warringah Road intersection. Given the Concept Proposal’s position at the top of various 

catchments, and the relative small size of the Concept Proposal in relation to overall catchments, 

the impact on overall interception and recharge is likely to be minor. However, impacts on 

groundwater would be monitored. 

Subsurface works on Warringah Road are expected to be several metres deeper than the 

regional water table. There would be seepage into the underpass which would need to be 

managed. The impacts on water table levels and groundwater recharge are expected to be 

temporary as water levels equilibrate. 

There are not expected to be any impacts on groundwater supply as there are no identified 

groundwater bores for domestic or industrial use in the vicinity. It is not expected that groundwater 

would be extracted for use during construction. Impacts on the rules for protecting the environment 

in the Water Sharing Plan for the Greater Metropolitan Region Groundwater Sources are not 

expected for the regional groundwater, but there may be potential for localised impacts. 
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Groundwater quality 

There are no acid sulfate soils in the Concept Proposal due to the project being located at a 

height well above known acid sulfate soil locations. 

Groundwater pollution may potentially occur due to accidental spills during construction of the 

Concept Proposal. The Concept Proposal may also potentially intercept polluted groundwater 

form the service station on Warringah Road opposite the hospital site. 

Groundwater dependent ecosystems 

Terrestrial vegetation in the Concept Proposal study area has low or only partial dependence on 

groundwater during low flow or drought periods. The potential for subsurface works on Warringah 

Road to result in groundwater drawdown or intercepting of groundwater flows would have a minor 

impact to the Terrestrial Vegetation groundwater dependant ecosystem.  

However, there is potential for the habitat of the Red-crowned Toadlet to be impacted due to 

groundwater drawdown or groundwater pollution. Impacts on the Red-crowned Toadlet are 

outlined in Section 9.3.2). Further hydrological investigations regarding the nature and extent of 

these potential impacts would be required for the Stage 2 Project. 

16.3.2 Stage 1 Project  

Surface water hydrology 

Given the relatively confined nature of the construction works (ie narrow sections of new 

pavement combined with resurfacing of existing pavement), the close proximity of existing 

development and the relatively steep topography at the location where the local stormwater 

drainage system discharges to Drainage Lines 1, 2 and 3, the installation of appropriately sized 

sediment retention basins to manage changes to surface water hydrology during construction, is 

not considered feasible. 

Measures such as temporary diversion channels and bunding would be implemented during the 

construction phase of the Stage 1 Project to prevent concentrated flow, which presently 

discharges onto the road corridor, from causing scour of disturbed surfaces. In order to minimise 

scour potential during construction, measures aimed at intercepting concentrated flow and 

diverting it toward the existing piped drainage system would be implemented. 

Surface water quality 

The Blue Book allows for localised erosion and sediment control measures to be used in the 

absence of large-scale sediment retention basins where the average annual soil loss from a 

disturbed area, as derived by application of the Revised Universal Soil Loss Equation (RUSLE), is 

less than 150 cubic metres.  

The estimated average annual soil loss from each individual disturbed area along the Stage 1 

Project, as well as the combined values within each of the catchments contributing runoff to 

Drainage Lines 1, 2 and 3, was considered in the Hydrological Assessment (refer to Appendix M). 

The assessment concluded that the estimated average annual soil loss from the individual 

disturbed areas would not exceed the threshold value of 150 cubic metres, with the exception 

of the cuttings located at the intersection of Wakehurst Parkway and Frenchs Forest Road 

(East and West).  
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Whilst the estimated annual average soil loss from each individual disturbed surface is less than 

the threshold value, in total the combined sediment load discharging to Drainage Lines 1, 2 and 3 

was found to exceed this value. The implementation of effective localised erosion and sediment 

control measures during construction would aim to minimise the volume of sediment transported 

from individually disturbed areas. Measures would include use of the following practices and 

smaller scale elements: 

 Staging of works to minimise the extent of disturbance at any one time 

 Temporary stabilisation or revegetation/rehabilitation works to reduce the extent of disturbed 

surfaces 

 Application of temporary surface treatments or blanketing on exposed earth surfaces 

 Sediment barriers 

 Vegetative buffer strips 

 Stabilised drainage lines incorporating rock check dams at regular intervals. 

In the absence of any large scale sediment retention basins, the controls would be implemented 

to control erosion and sedimentation within the road corridor.  

Given the estimated average annual soil loss has the potential to be exceeded at the Wakehurst 

Parkway and Frenchs Forest Road intersection, and in consideration of the close proximity of the 

receiving drainage line (ie Trefoil Creek) to the intersection, runoff controls such as sumps or 

similar, would be installed adjacent to the stormwater pipes feeding into the receiving waters of 

the cut areas. Furthermore, excavation for the cuttings would not be undertaken in parallel, but 

rather staged so that work on a new cutting does not commence until the surface of the 

completed cutting has been stabilised. 

Groundwater  

Impacts on groundwater are expected to be minor during Stage 1 Project construction, as the 

works would mainly be constructed at or near ground surface.  

The exception to this is the proposed cuttings near the intersection of Wakehurst Parkway and 

Frenchs Forest Road. Here, there is potential for the cutting to intercept and connect with the 

shallow groundwater adjacent to the hospital site. However, it is unlikely that the regional water 

table would be intercepted. Impacts on the shallow water table would be monitored and managed 

so that they are intercepted and discharged into drainage systems or local streams. Engineering 

methods would be used to manage groundwater interception. 

Some drawdown of the shallow water table may occur. However, the impact is likely to be 

temporary as water levels equilibrate over time. This would also be monitored. 

Migration of contaminants to deeper soils or to areas of perched groundwater may occur during 

construction as a result of leaching of contaminated soils if stockpiled for lengthy periods, or from 

infiltration of spills on the surface. Given the low permeability of the surrounding soils, the 

significant depth to regional groundwater, the safeguards and management measures identified 

for the proposal regarding stockpiling and emergency spill response (refer to Section 15.5), the 

potential migration for contaminants (if any) from the construction impact area to groundwater is 

considered low.  
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Impacts on Red-crowned Toadlet habitat from construction activities upstream of Trefoil Creek 

are also possible. However, given the extent of works involved in the Stage 1 Project and the 

implementation of safeguards and management measures, the impacts would be minimal (refer 

to Section 9.3.2). 

16.4 Assessment of potential operation impacts 

16.4.1 Concept Proposal  

Surface water hydrology 

It is anticipated that the Concept Proposal would result in an increase in peak flows in the 

receiving drainage lines which drain predominantly to the north for the Stage 1 Project, and to the 

south for the Stage 2 Project.  

A strategy has been developed during the preparation of the Stage 1 Project EIS (refer to 

Appendix M) and would be developed for the future Stage 2 Project EIS, to mitigate any impacts 

of the Concept Proposal which result in an increase in peak flows on the receiving drainage lines. 

The mitigation strategies would focus on the impact an increase in peak flows would have on: 

 Flooding conditions in existing development located in the catchments 

 Scour potential in the receiving drainage lines. 

It is anticipated that at least two sub-surface reinforced concrete tanks would need to be 

incorporated into the design of the Warringah Road slot for the Stage 2 Project. These tanks 

would temporarily store surface runoff which is generated from within the slot before it is then 

pumped and treated to the pavement drainage system located in the adjacent at-grade road 

network. 

It would be necessary to upgrade the existing stormwater drainage system located within the road 

corridor of the Concept Proposal. These works would require trenching for new sections of 

reinforced concrete pipe and possible upgrades of existing outlet headwalls to incorporate large 

diameter pipes and improved scour protection measures where required. 

Surface water quality 

Surface water runoff would increase during operation due to an increase in impervious surfaces 

and concentration of road runoff through drainage infrastructure. Operation of roads generally 

leads to the build-up of contaminants such as fuels, rubber, hydrocarbons, heavy metals and oils 

on road surfaces, median areas and roadside corridors. During rain events, such contaminants, 

depending on their physical and chemical properties, may be transported by road runoff into 

surrounding waterways. The risk of these impacts, and the severity of the impacts should they 

occur, would be dependent on the effectiveness of the pavement drainage and water quality 

controls developed as part of the drainage design for each Stage under the Concept Proposal. 

Whilst a quantitative analysis has only been undertake for the Stage 1 Project as part of the 

present EIS (refer to Section 17.4.2), it is expected that the Concept Proposal would result in an 

increase in stormwater pollutant loads discharging to the receiving drainage lines. 
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A surface water strategy would be developed as part of the preparation of each EIS under the 

Concept Proposal, and the subsequent drainage design would be finalised during the detailed 

design of the Stage 1 and Stage 2 Projects. The surface water strategy would aim to mitigate the 

impacts of any anticipated increase in pollutant loads and also address requirements for spill 

containment.  

The ability to install water quality arrangements to meet current best practice guidelines for 

treatment of all runoff from the road corridor (not just from the additional paved area associated 

with the Concept Proposal upgrade works) may be constrained by the prevailing topography and 

limited corridor area, as well as the configuration of existing road drainage systems. Furthermore, 

the piped drainage systems that presently control runoff along the road corridor form part of a 

larger stormwater network controlling runoff from the urban areas that lie to the north and south of 

the Concept Proposal’s road corridor. It is therefore not practicable to treat runoff from the road 

corridor in isolation of the broader catchment. A more holistic approach to water quality within the 

broader stormwater network is required. These limitations would be considered during the 

preparation of the surface water strategy for each project. 

Each surface water strategy under the Concept Proposal would consider the following: 

 The installation of in-line pollution control devices at strategic locations within the local 

stormwater drainage system. These devices would principally reduce the gross pollutant and 

TSS loads in surface water runoff 

 The provision of spill containment measures in the form of temporary storage facilities. These 

measures typically comprise an end-of-line facility that is capable of intercepting and 

temporarily storing up to 25 cubic metres of spill material. Requirements for spill containment 

would focus on drainage lines discharging to receiving environments where investigations 

have identified Red-crowned Toadlet habitat  

 Sub-surface tanks provided for the Warringah Road underpass could be designed to intercept 

and store spill material, similar to those which are present in the tunnel systems around Sydney 

 Provisions for the temporary containment of water used to wash down the walls of the 

Warringah Road underpass. Again, design of sub-surface tanks for the Warringah Road 

underpass (Stage 2 Project) would consider a control to intercept and store wash down water. 

The water stored in the tanks would then be pumped out, treated and disposed of off-site. 

Depending on the sensitivity of the receiving environment, measures may need to be 

incorporated in the drainage system detailed design to intercept spill material before it can 

discharge to the receiving drainage system. The biodiversity assessment determined that spill 

containment measures would need to be considered for the headwaters of the Curl Curl Creek 

catchment as part of the Stage 2 Project. The requirement for and location of these measures 

would be confirmed as part of the Stage 2 Project EIS, but would typically comprise an end-of-line 

facility that is capable if intercepting and temporarily storing up to 25 cubic metres of spill material. 

Water sensitive urban design measures that have been successfully installed within streetscapes 

include rain gardens, porous paving, grassed buffer strips and bioretention trenches. However, 

these measures are more suited to local roads with low speed zones and sufficient road reserve 

space, and are therefore not well suited to the Concept Proposal which involves the upgrade of 

arterial and sub arterial roads with higher speed limits and limited road corridor. 
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The ultimate water quality treatment strategy for the Concept Proposal would be confirmed during 

detailed design of each of the Stage 1 and Stage 2 Projects. 

Groundwater 

The change in hard surface area and change to groundwater recharge and localised flows 

resulting from the Concept Proposal would indirectly impact soak and aquatic habitats for frogs 

and other groundwater dependant species within or outside the Concept Proposal. 

As discussed in Section 9.3.2, the underpass structure proposed for the Stage 2 Project would 

potentially permanently impact localised groundwater flows including those in the Curl Curl Creek 

catchment. Specific impacts on groundwater recharge of the drainage line in the Curl Curl Creek 

catchment would be undertaken as part of the Stage 2 Project environmental impact assessment. 

16.4.2 Stage 1 Project  

Surface water hydrology 

A strategy aimed at mitigating the adverse impacts of the Stage 1 Project works on existing 

development and the drainage lines into which the upgraded pavement drainage system would 

discharge was developed as part of the hydrology assessment. In developing the strategy, the 

impact of the Stage 1 Project on both nuisance and major flooding, as well as average annual 

pollutant loads, was taken into account. 

The DRAINS model which was used to derive peak flows under present day conditions was 

adjusted to reflect the changes which would occur to the surface of the road corridor as a result of 

the Stage 1 Project. The full width of the road corridor was modelled as impervious surface, which 

accounts for the proposed road widening as well as the introduction of concrete paths along both 

sides of the widened road. Links within the DRAINS model were also altered to reflect changes 

that would occur in drainage patterns, as a result of the installation of new road drainage systems, 

along the length of the road upgrade. 

The key features of the proposed operational surface water management strategy for the Stage 1 

Project are summarised in Table 16.4, while a detailed description of the individual measures 

comprising the strategy is contained in Appendix M. The potential impact the Stage 1 Project 

would have on peak flows at selected locations along the receiving drainage lines, downstream of 

the road corridor, for storms with ARI’s of two, 10 and 100 years is provided in Table C1 in 

Appendix C of Appendix M.  
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Table 16.4 Key operational surface water management features  

Catchment Key feature Aim of measure 

Drainage Line 1 

(Middle Creek) 

Upgrade of the existing pavement 

drainage system within the 

affected roads. 

To provide a minimum 10 year ARI hydrologic 

standard in the upgraded road network with the 

exception of the sag in Frenchs Forest Road West 

immediately east of Rabbett Street. 

Provision of a new section of 

pavement drainage line in Forest 

Way near its intersection with 

Rabbett Street. 

To prevent adverse flooding conditions being 

experienced in existing residential development 

located on the eastern side of Forest Way adjacent 

to the sag opposite Forestway Shopping Centre. 

Upgrade of the local stormwater 

drainage system in Rabbett 

Street. 

To reduce the rate of overland flow discharging to 

the sag in Frenchs Forest Road West immediately 

east of Rabbett Street. 

Upgrade of the transverse 

drainage line at the sag in 

Frenchs Forest Road West 

immediately east of Rabbett 

Street. 

To facilitate the possible future upgrade of the 

downstream pipe drainage system by WC aimed at 

providing a minimum 10 year ARI hydrologic 

standard in both the road corridor and downstream 

residential development. 

Upgrade of the local stormwater 

drainage system in Cobb Street. 

To prevent adverse flooding conditions being 

experienced in existing residential development 

located on the northern side of Frenchs Forest 

Road West adjacent to the abovementioned sag. 

Drainage Line 2 

(Trefoil Creek) 

Upgrade of the existing pavement 

drainage system within the 

upgraded sections of road. 

To provide a minimum 10 year ARI hydrologic 

standard in the upgraded road network. 

Diversion of flow away from 

existing transverse drainage 

structures that cross Wakehurst 

Parkway north of Frenchs Forest 

Road West via provision of new 

trunk drainage line. 

To prevent adverse flooding conditions being 

experienced in existing residential development 

located on the western side of Nandi Avenue north 

of Frenchs Forest Road East. 

Prevent scour and bank instability along those 

drainage lines where Red-crowned Toadlet habitat 

has been identified. 

Reduce the frequency of flooding along Wakehurst 

Parkway. 

Provision of scour protection and 

energy dissipation measures on 

the outlet of upgraded stormwater 

drainage line controlling runoff in 

the sag in Frenchs Forest Road 

East of Wakehurst Parkway. 

Prevent scour of the receiving drainage line at the 

point of discharge of runoff from the road corridor. 
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Catchment Key feature Aim of measure 

Drainage Line 3 

Upgrade of the existing pavement 

drainage system within the 

affected roads. 

To provide a minimum 10 year ARI hydrologic 

standard in the upgraded road network. 

Upgrade of the local stormwater 

drainage system in Patanga 

Road, Iris Street and Winslea 

Avenue 

To prevent adverse flooding conditions being 

experienced in existing residential development 

located to the north (downstream) of Frenchs 

Forest Road East. 

While it is feasible to prevent adverse flooding conditions being experienced in existing residential 

areas downstream of the Stage 1 Project by upgrading the local stormwater drainage system 

discharging to Drainage Lines 1 and 3, existing inlet capacity constraints along Wakehurst 

Parkway (north of Frenchs Forest Road West) mean that improvements to the drainage system in 

this area have the potential to significantly increase peak flows in Drainage Line 2.  

Impacts resulting from a significant increase in flow include the potential to exacerbate flooding 

conditions in existing residential development located along Nandi Avenue and to also cause 

scour and bank instability in those drainage lines that have been identified as habitat for the Red-

crowned Toadlet. 

Three options were considered to prevent adverse flooding conditions in catchments downstream 

of the Stage 1 Project, as well as avoiding impacts to drainage lines identified as habitat for the 

Red-crowned Toadlet including: 

 Accept impacts resulting from increased flow down drainage lines identified as habitat for the 

Red-crowned Toadlet 

 This option was not deemed feasible due the Red-crowned Toadlet being listed as –

Vulnerable under the TSC Act 

 Provision of temporary stormwater detention at the headwaters of Drainage Line 2 was 

investigated 

 It was concluded that the volume of water which would need to be stored in order to –

mitigate the impacts of the Stage 1 Project on peak flows in the receiving drainage lines, 

was found to be too great. The investigation indicated a tank with a plan area of greater 

than 200 cubic metres would be required to reduce peak flows to no greater than present 

day conditions) 

 Diversion of flow north within a new trunk drainage line (840 metres in length) to the location 

where the main arm of Drainage Line 2 crosses Wakehurst Parkway.  

Following a review of the available options it was decided that the preferred strategy for mitigating 

the impact of the Stage 1 Project on the hydrologic regime of Drainage Line 2 would be to divert 

flow north within a new trunk drainage line to the location where the main arm of Drainage Line 2 

crosses Wakehurst Parkway (refer to Figure 16.2). The new trunk drainage line would be 840 

metres in length and comprise both pipe and rip rap channel reaches. 

While a large percentage of the flow generated by catchments 2A, 2B and 2C would be diverted 

north within the new trunk drainage line, it is recognised that flow would need to be maintained as 
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close as is practicable the existing hydrologic regime in the minor drainage lines which have been 

identified as Red-crowned Toadlet habitat. This can be achieved by: 

 Discharging runoff from the left hand turn slip lane in Wakehurst Parkway to the existing pipe 

which crosses the road approximately 40 metres north of Frenchs Forest Road West 

 Diverting runoff from the urban catchment which lies to the west of Wakehurst Parkway 

(ie catchment 2A) to the inlet of the existing pipe which crosses the road approximately 

280 metres north of Frenchs Forest Road West. 

While it is acknowledged that these two options would achieve the aim of maintaining a flow as 

close as is practicable the existing hydrologic regime in the minor drainage lines which have been 

identified as Red-crowned Toadlet habitat, other suitable options may investigated when the 

detailed Stage 1 Project drainage design is prepared. 

Surface water quality 

The Stage 1 Project would increase the operational carrying capacity of Naree Road, Frenchs 

Forest Road West, Frenchs Forest Road East and Allambie Road (north of Warringah Road) to 

suit current traffic volumes as well as to accommodate the projected increase in traffic volumes 

resulting from the development of the hospital. The increase in traffic, as well as the proposed 

increase in road surface area as a result of road widening, may lead to a minor increase in 

contaminant runoff for the length of the Stage 1 Project.  

As discussed in Section 16.2.3, it is considered likely that water quality of watercourses 

surrounding the Concept Proposal are already highly impacted by stormwater runoff, land use, 

and road runoff. Although the Stage 1 Project has the potential to further increase impacts to 

water quality from pollutants and runoff, it would not be expected to cause significant impacts to 

the condition of surrounding waterways. 

To demonstrate the level of impact that the Stage 1 Project would have on existing water quality 

in the receiving drainage lines, the MUSIC model was developed to assess pollutant loads being 

generated by the catchment under present day conditions (refer to Section 16.2) and adjusted to 

reflect post-upgrade conditions. This was done by adjusting catchment boundaries and the per 

cent impervious surface following road widening. The post-upgrade model included an increase in 

the catchment area treated by the Rabbett Reserve sediment basin through the provision of a low 

flow bifurcation pit at the corner of Cobb Street and Frenchs Forest Road West. 

Following construction of the road upgrade, it is predicted that TSS would increase by three to 11 

per cent within the downstream drainage lines. The exception to this is in Drainage Line 2, 

immediately downstream of Frenchs Forest Road East, where the diversion of pavement runoff in 

a northerly direction along Wakehurst Parkway would result in a reduction in TSS of 14 per cent. 

Similar relative increases are predicted to occur in TN and TP loads.  

Gross pollutants are predicted to increase within Drainage Line 1 by up to 42 per cent. This is due 

to the increase in impervious area associated with the proposed road widening, as well as a 

decrease in the catchment area draining to Rabbett Reserve as a result of the proposed drainage 

line diversion along Cobb Street. In Drainage Line 2, immediately downstream of Frenchs Forest 

Road East, gross pollutant loads are predicted to decrease due to the diversion of pavement 

runoff in a northerly direction along Wakehurst Parkway. Downstream of the diversion along 

Wakehurst Parkway gross pollutant loads in Drainage Line 2 are predicted to increase by up to 
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four per cent. Gross pollutants within Drainage Line 3 are predicted to increase by up to two per 

cent.  

To offset potential increases in pollutant loads resulting from the Stage 1 Project, in-line pollutant 

control devices would be incorporated into the detailed drainage design as required. In-line 

pollutant control devices would be considered at the following locations: 

 Drainage Line 1 – Cobb Street (downstream of Epping Drive and upstream of Tallowood Way) 

 Drainage Line 2 – Outlet of new piped stormwater drainage line in Wakehurst Parkway road 

reserve north of Stage 1 Project 

 Drainage Line 3 – Patanga Road (downstream of Winslea Crescent and upstream of Barnes 

Road) 

The proposed strategy would result in a reduction in gross pollutant and TSS loads in the 

receiving drainage lines. The locations for the in-line pollutant control devices would be 

determined during detailed design and in consultation with Warringah Council.  

The risk of spills to result in an impact to receiving environments at an impact level above that of 

the existing scenario, is considered low. As such, spill containment devices would not be required 

for the Stage 1 Project. 

The final design and location would aim to rationalise the number of water quality control 

structures by taking a holistic approach to water quality management within the urbanised 

catchments contributing runoff to Middle Creek. 

Groundwater 

It is not anticipated that any ongoing impacts on groundwater would occur during operation of the 

Stage 1 Project as engineering controls and the upgrades to the pavement drainage system 

would be operational. 

16.5 Environmental management measures 

Mitigation and management measures have been developed to avoid, minimise or manage 

potential risks identified in Section 16.3 and Section 16.4. Measures for the Concept Proposal, 

identified in Table 16.5, would apply to the whole project with more detailed mitigation and 

management measures being identified for the purposes of the Stage 1 Project and Stage 2 

Project.  

In the case of the Stage 1 Project, relevant management and mitigation measures have been 

identified below in Table 16.6. Safeguards and management measures outlined in Table 15.2 and 

Table 15.3 of Section 15.5 are also applicable to the management of potential construction 

impacts on surface water and groundwater, and should be considered in conjunction with the 

measures outlined below. These mitigation and management measures have been incorporated 

in the environmental management measures in Section 20. 
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Table 16.5 Concept Proposal safeguards and mitigation measures 

Impact Environmental management measures Responsibility Timing 

Sedimentation 

of surrounding 

watercourses 

and drainage 

lines 

 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).  

Contractor  Pre-construction 

Contamination 

of surrounding 

watercourses 

and/or 

groundwater 

 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. The 

requirements of the plan are detailed in 

Section 15.5. 

Contractor Construction 

Management 

of 

groundwater 

quantity and 

quality 

 Consultation with the EPA and NSW Office of 

Water would be undertaken prior to construction, 

regarding monitoring and the management of 

groundwater quality from contamination sources. 

Parameters to be monitored would be agreed 

with the EPA and the NSW Office of Water. 

Roads and 

Maritime 

Pre-construction 

 Pre-construction monitoring of groundwater 

quality, groundwater flows and groundwater 

levels would continue to be undertaken to 

establish existing groundwater quality, flow 

paths and levels of the Concept Proposal.  

Roads and 

Maritime 

Pre-construction 

Groundwater 

flow impacts 

 Monitoring of the Red-crowned Toadlet habitat 

would be undertaken prior to and during 

construction to determine any groundwater 

impacts on the habitat. 

Roads and 

Maritime 

Pre-construction 

Construction 

Interception of 

groundwater 

during 

construction 

 Groundwater flows intercepted by project 

structures (slots and cuttings) would be 

collected, treated as necessary and recharged 

into water courses or stormwater. 

Contractor  Construction 

 Engineering methods, such as cross drains, 

would be used to capture and manage 

groundwater flows during construction. 

Contractor  Construction 

Water sharing 

plans 

 Consultation with NSW Office of Water would be 

undertaken concerning relevant water sharing 

plans and the need for groundwater extraction 

licences or approvals prior to construction.  

Roads and 

Maritime 

Pre-construction 
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Mitigation and management measures would be implemented for the Stage 1 Project to manage 

potential risks identified in Section 16.3.2 and 16.4.2. These mitigation and management 

measures have been identified in Table 16.6 and incorporated in the environmental management 

measures in Section 20. 

Table 16.6 Stage 1 Project safeguards and mitigation measures 

Impact Environmental management measures Responsibility Timing 

Erosion and 

sediment 

control 

(construction) 

 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 

Surface 

water quality 

during 

operation 

 Three in-line pollutant control devices would be 

designed and installed at the following 

locations:  

– Drainage Line 1 – Cobb Street (refer to 

Appendix M Figure 8.1, Sheet 1 of 4 for 

location) 

– Drainage Line 2 – Outlet of new piped 

stormwater drainage line in Wakehurst 

Parkway road reserve north of Stage 1 

Project (refer to Appendix M Figure 8.1, 

Sheet 3 of 4 for location) 

– Drainage Line 3 – Patanga Road (refer to 

Appendix M Figure 8.1, Sheet 3 of 4 for 

location)  

Contractor Pre-construction 

Construction 
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Impact Environmental management measures Responsibility Timing 

Scour of 

bank 

drainage line 

and potential 

channel 

erosion. 

 Outlet scour protection, such as a rock rip rap 

apron with an energy dissipation structure, 

would be considered as part of the detailed 

design at the pipe outlet in the drainage line 

downstream (west) of Wakehurst Parkway. 

Contractor Pre-construction 

Interception 

of 

groundwater 

during 

construction 

 Groundwater flows intercepted by project 

structures, such as cuttings, would be collected, 

treated as necessary and recharged into 

watercourses or stormwater.  

Contractor  Construction 

 Engineering methods, such as cross drains, 

would be used to capture and manage 

groundwater flows during construction. 

Contractor  Construction 
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17 Resource use and waste management 

This section provides an assessment of resource use and waste management for the project as 

identified in the DGRs. 

The proposed management and mitigation measures in this section are collated in Section 20. 

Director-General’s requirements Where addressed 

Concept Proposal (including Stage 1 Hospital Connectivity Works) 

Management of waste, including:  

 Classification of waste taking into account the Waste Classification Guidelines 

(Department of Environment, Climate Change and Water 2009);  

 

Section 17.3.2 and 

Section 17.5 

 Waste handling, stockpiling and transportation;  Section 17.3.1 and 

Section 17.5 

 Quantification of bulk earthworks and spoil balance, and reuse or disposal of 

excess spoil;  

Section 17.3.2 

 Preliminary assessment and remediation strategies for contaminated land. Section 17.3 and 

Section 17.5 

17.1 Policy setting 

The Protection of the Environment Operations Act 1997 (NSW) (POEO Act) covers the 

requirements for waste generators in terms of storage and correct disposal of waste and their 

responsibility for the correct management of waste, including final disposal. Under the POEO Act 

and its regulations, guidelines have been established for the classification of waste and these 

have been considered in the assessment of waste generated by the Concept Proposal and Stage 

1 Project, including the development of mitigation and management measures.  

The Waste Avoidance and Resource Recovery Act 2001 (WARR Act) promotes waste avoidance 

and resource recovery by developing waste avoidance and resource recovery strategies and 

programs. Roads and Maritime endeavours to manage waste in order to conserve resources and 

reduce impacts associated with waste disposal. The waste management hierarchy is a guide for 

prioritising waste management practices to achieve these objectives. This hierarchy was 

established under the WARR Act. It sets out the preferred order of waste management practices 

from the most preferred to least preferred as follows: 

 Waste Avoidance – Take action to firstly avoid the generation of waste and to be more efficient 

in its use of resources. If unable to avoid generating waste, then reduce the amount of waste 

generated and reduce the toxicity or potential harm associated with its generation and 

management 

 Resource Recovery – Maximise the reuse, reprocessing, recycling and recovery of energy 

from materials 
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 Disposal – Disposal is the least desirable option and must be carefully handled to minimise 

negative environmental outcomes. 

In addition to managing waste in accordance with the relevant legislation, Roads and Maritime 

manages waste according to the NSW Waste Avoidance and Resource Recovery Strategy 2007 

and the NSW Waste Classification Guidelines (DECCW 2009). 

17.2 Assessment methodology 

Resource use for the Concept Proposal and Stage 1 Project was assessed by reviewing existing 

information and estimating the resources required for construction and their likely sources. 

Quantities and types of wastes that would be generated from the Concept Proposal and Stage 1 

Project were identified from the resource estimates and were used as the basis for the preliminary 

classification in accordance with the Waste Classification Guidelines (DECCW 2009).  

17.3 Assessment of potential construction impacts 

17.3.1 Concept Proposal 

Waste generated during construction would primarily be from civil works associated with site 

preparation, relocation of utilities, and construction of road infrastructure and landscaping. Waste-

generating activities would include: 

 Vegetation clearance, generating green waste such as logs and mulched material 

 Construction of temporary construction compounds, construction of roads, ancillary sites and 

alternative property access would require vegetation clearance, road surface grading, 

temporary drainage structure installation and the placement of gravel road base where 

required, generating general asphalt waste, pipe cuts and green waste 

 Installation of environmental controls, fencing, silt fences and lockable gates, generating 

material off-cuts 

 Demolition of kerbs, fencing, pavements, barriers, signage and lighting 

 Excavation of existing batters for widening works, retaining walls and drainage 

 Excavation associated with the underpass proposed along Warringah Road 

 Construction of the ultimate Concept Proposal involving earthworks, placement of pavement 

layers, drainage, concrete pour, utilities placement and protection, installation of lighting, 

fencing and road furniture 

 Installation of prefabricated culvert units. 

Waste streams would include the following: 

 Surplus spoil (excavated soil, sediment, rock) from bulk earthworks which is unable to be 

reused within backfilling or restoration 

 Contaminated soils that may be exposed during construction, and if exposed, would require 

offsite disposal 
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 Concrete, pavement, steel and other materials from demolition of kerbs, fencing, pavements, 

signage and lighting 

 Surplus material from construction and general site reinstatement, such as fencing, sediment, 

concrete, steel, formwork, and sand bags 

 Packaging materials from items delivered to site, such as pallets, crates, cartons, plastics and 

wrapping materials 

 Vegetative waste from clearance and grubbing 

 Plant and vehicle maintenance waste, such as oil containers 

 General office wastes generated by onsite personnel, such as paper, cardboard, beverage 

containers and food wastes 

 Sewage waste generated through the use of personnel facilities. 

Stockpiled materials can also cause impacts when materials are mixed. For example, mixing of 

topsoils with subsoils, mixing of suitable and unsuitable material or mixing contaminated material 

can lead to materials that would have ordinarily been reused being rendered as waste. 

Soils may contain contaminants of concern to human health, that is, to excavation workers and 

people occupying the land in the vicinity of excavation works. While the risk of contaminated 

materials being engaged during the Stage 1 Project construction works is low, locations within 

Concept Proposal area (that is, within the Stage 2 Project construction impact area) considered to 

be of contamination concern (refer to Section 15.4.2) include: 

 7 eleven service station located on Warringah Road 

 Uncontrolled fill areas within the road corridor 

 Historical brickworks site.  

As such, there is potential to encounter areas of contaminated land within the Concept Proposal 

area, which could require categorisation and disposal at an appropriately licensed facility. A 

Phase 2 contamination assessment would be undertaken to inform resource and waste 

management for the Stage 2 Project.  

Earthworks would be required across the Concept Proposal area including for road widening, 

excavation of the underpass ‘slot’, utility relocations and drainage. Estimates drawn from the 

Stage 1 Project design are provided below. Estimates of cut and fill quantities associated with the 

Stage 2 Project are not yet known, this includes quantities for excavation of the underpass ‘slot’. 

Cut and fill quantities would be determined during concept design development for the Stage 2 

Project. An assessment to manage resources and waste produced for the Stage 2 Project would 

be provided in the Stage 2 Project environmental impact statement. Spoil that is unable to be 

reused on-site would be transported for beneficial reuse off-site in accordance with a relevant 

EPA resource recovery exemption or disposed of at a licensed waste facility.  
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17.3.2 Stage 1 Project 

Waste generating activities and waste streams identified above for the concept proposal are 

applicable to construction of the Stage 1 project. 

Earthworks would be required for across the project including for road widening, utility relocations 

and drainage. Based on estimates drawn from the concept design, it is predicted that about 

34,000 cubic metres of material would be excavated, and 4,300 cubic metres of fill would be 

required (refer to Section 5.4). Final cut and fill volumes would be confirmed during detailed 

design. This would be transported for beneficial reuse off-site in accordance with a relevant EPA 

resource recovery exemption or disposed of at a licensed waste facility.  

As discussed in Section 15.3.2, the risk of contaminated materials being engaged during Stage 1 

construction works is considered low. While the potential exists for latent contaminants to be 

encountered during the construction phase an unexpected finds protocol or similar included in the 

Construction Environmental Management Plan would address any potential for environmental 

impact and detail categorisation and disposal requirements for excavated contaminated material.  

Further waste classification would be required during construction of Stage 1, and Stage 2 under 

the Concept Proposal, to determine appropriate soil management and disposal. The underlying 

natural soils have recorded concentrations that would be classified as general solid waste but if 

uncontaminated are likely to satisfy the criteria for Virgin Excavated Natural Material (VENM).  

Waste would be minimised through the implementation of the safeguards and management 

measures listed in Section 17.5. 

17.4 Assessment of potential operational impacts 

17.4.1 Concept Proposal  

During operation of the Concept Proposal, small quantities of waste would be generated and 

would potentially include spills and leakages from vehicles, and litter generated by road users. In 

addition, small quantities of waste would be generated from road maintenance and repair 

activities. The volume of operational waste would be minor and would be classified and disposed 

of to an appropriately licensed landfill. 

17.4.2 Stage 1 Project 

The operation impact assessment provided for the Concept Proposal is considered to be wholly 

relevant to the Stage 1 Project operation impacts.  

17.5 Environmental management measures 

Mitigation and management measures have been developed to avoid, minimise or manage 

potential risks identified in Section 17.3 and Section 17.4. Measures for the Concept Proposal, 

identified in Table 17.1, would apply to the whole project with more detailed mitigation and 

management measures being identified for the purpose of the Stage 1 Project and Stage 2 Project.  
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In the case of the Stage 1 Project, relevant management and mitigation measures have been 

identified below in Table 17.2. These mitigation and management measures have been 

incorporated in the Environmental Management measures in Section 20 

Table 17.1 Concept Proposal safeguards and mitigation measures 

Impact Environmental management measures Responsibility Timing 

Inappropriate 

handling and/or 

disposal of 

waste 

 A Resource and Waste Management Plan will 

be prepared for each construction stage of 

the Concept Proposal to identify the hierarchy 

for sourcing and use of resources.  

Contractor Pre-construction 

 Wastes would be managed consistent with 

the WARR Act principles of avoidance, 

reduction, reuse and recycling. 

Contractor Construction 

Table 17.2 Stage 1 Project safeguards and mitigation measures 

Impact Environmental management measures Responsibility Timing 

Inappropriate 

handling and/or 

disposal of 

waste 

 A Resource and Waste Management Plan will 

be prepared to identify the hierarchy for 

sourcing and use of resources. The plan will 

adopt the Resource Management Hierarchy 

principles of the WARR Act and include: 

– Identification the waste streams that will 

be generated during construction; 

– A waste register detailing types of waste 

collected, amounts, date, time, and details 

of disposal; and 

– A resource management strategy detailing 

beneficial reuse options for surplus and/or 

unsuitable material. 

Contractor Pre-construction 

 All wastes, including contaminated wastes, 

will be identified and classified in accordance 

with Environmental Guidelines: Assessment, 

Classification and Management of Liquid and 

Non-Liquid Wastes. 

Contractor Construction 

 Disposal of any non-recyclable waste will be 

in accordance with the POEO Act and Waste 

Classification Guidelines: Part 1 Classifying 

Waste. 

Contractor Construction 



 

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

 

Impact Environmental management measures Responsibility Timing 

Inappropriate 

disposal of 

excavated 

material that 

cannot be 

reused in the 

Stage 1 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 
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18 Greenhouse gas and climate change 

This Section provides an assessment on greenhouse gas (GHG) and climate change for the 

Concept Proposal and the Stage 1 Project. The assessment methodology is described; the 

potential impacts (both direct and indirect) of the Concept Proposal and the Stage 1 Project 

during construction and operation are assessed; the influence of relevant planning matters are 

considered; and proposed management and mitigation measures are described. 

This Section also identifies the current climate change projections for the Sydney region and 

NSW more broadly, and examines the potential impact of these on the Concept Proposal. Where 

possible, appropriate risk management and mitigation measures are identified. 

The proposed management and mitigation measures in this section are collated in Section 20. 

18.1 Existing environment 

An increase in the global concentration of greenhouse gases has led to an increase in the Earth’s 

average surface temperature and has contributed to the phenomenon of ‘climate change’. The 

State of the Climate 2012 (CSIRO and BOM, 2012) confirms the long term warming trend over 

Australia’s land and oceans, showing that in Australia, each decade has been warmer than the 

previous since the 1950s. Other observed trends include an increase in record hot days, a 

decrease in record cold days, ocean warming, sea-level rise and increases in global GHG 

concentrations. Due to long lag times associated with climate processes, even if GHG emissions 

are mitigated and significantly reduced, the warming trend is expected to continue for centuries 

(Intergovernmental Panel on Climate Change (IPCC), 2007). 

Based on modelling undertaken by the CSIRO and BOM (2007), the Sydney region, and NSW 

more broadly, are projected to experience a warming trend, with an increase in the incidence of 

extreme temperature days over 35ºC. Annual average temperature in Sydney is likely to increase 

by around 0.9ºC by 2030 and 3.0ºC by 2070. The number of hot days per year in Sydney is 

projected to increase from 3.5 to 4.5 by 2030, under a moderate emissions scenario, and by up to 

9.5 days per year by 2070 under a high emissions scenario.  

The climate change impacts of most importance to the Concept Proposal are temperature 

increases, extreme heat days and increased rainfall intensity and flooding.  

Policy and planning setting 

To meet Australia’s international GHG and energy reporting obligations, the Australian 

Government has developed a national GHG and energy reporting system. The National 

Greenhouse and Energy Reporting Act 2007 (Cth) provides the legislative framework for national 

reporting and dissemination of information regarding GHG emissions, GHG projects, and energy 

use and production by corporations.  

The Australian Government has committed to a target of reducing carbon pollution by five per 

cent below 2000 emission levels by 2020 irrespective of what other countries do. The 

Government will review this position in 2015 at the Climate Summit in Paris as part of 

international negotiations regarding emissions reduction commitments prior to and post-2020. 



 

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

 

The Australian Government’s Direct Action Plan sets out how this five per cent reduction target 

will be achieved. The Emissions Reduction Fund Green Paper (Department of the Environment, 

2013a), as part of the Direct Action Plan, aims to reduce Australia’s GHG emissions by creating 

positive incentives to adopt better technologies and practices to reduce emissions. 

In August 2013, the NSW State Government released the NSW Energy Efficiency Action Plan 

(OEH, 2013a), which provides a strategic management approach to improving energy efficiency, 

with a target for annual energy savings of 16,000 gigawatt-hours by 2020.  

18.2 Assessment methodology 

18.2.1 GHG emissions 

GHG emissions are an important consideration for the Concept Proposal, as reducing GHG 

emissions is an important global concern and transport is a major contributor of emissions in 

Australia. GHG emissions would be generated during construction and operational activities of 

the Concept Proposal.  

GHG emissions that would be generated during construction and operation of the Concept 

Proposal and the Stage 1 Project can be categorised into three broad scopes: 

 Scope 1 – direct greenhouse emissions generated by the project (for example, fuel combusted 

by construction equipment onsite, vegetation permanently cleared) 

 Scope 2 – indirect GHG emissions generated offsite to provide electricity to the project  

 Scope 3 – other indirect emissions generated offsite (for example, emissions embodied within 

the materials used for the project, emissions generated by vehicle road use, waste disposal). 

Figure 18.1 provides an overview of typical GHG emissions during construction. Figure 18.2 

provides an overview of typical GHG emissions during operation.  

The GHG assessment was conducted in accordance with the general guiding principles outlined 

in:  

 The Greenhouse Gas Protocol: A Corporate Accounting and Reporting Standard, Revised 

Edition (World Council for Sustainable Business Development and World Resources Institute, 

2004) 

 National Greenhouse Accounts (NGA) Factors (DCCEE, 2012)  

 Greenhouse Gas Assessment Workbook for Road Projects (Transport Authorities Greenhouse 

Group (TAGG), 2011, herein referred to as the TAGG Workbook.  

GHG emissions have been assessed in accordance with the TAGG Workbook. A qualitative 

assessment has been undertaken for GHG emissions for the Concept Proposal, and a 

quantitative assessment has been undertaken for the Stage 1 Project works. 

Construction emission estimates for the Concept Proposal and Stage 1 Project include emissions 

from Scopes 1 and 3. Scope 2 emissions are not assessed as no imported electricity has been 

forecast. Emissions associated with maintenance are also not considered as this EIS assesses 

construction and operational impacts of the Concept Proposal. Operational emissions for the 

Concept Proposal and Stage 1 Project only include estimates for Scope 2 and 3. 
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Figure 18.1 Typical GHG emissions generated during construction 

 

 

Figure 18.2 Typical GHG emissions generated during operation 
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18.2.2 Climate change 

A climate change risk assessment has been prepared for the Concept Proposal and Stage 1 

Project and is based on the latest available climate science and risk assessment research and 

publications. Climate change risks were identified and were rated according to their consequence 

and likelihood of occurring. The climate change risk assessment undertaken for operation of the 

Concept Proposal and Stage 1 Project, applied the approach to risk assessment as 

recommended by:  

 Australian and New Zealand Standard AS/NZS 4360 Risk Management 

 Draft Australian and New Zealand Standard AS/NZS DR AS 5334 Climate change adaptation 

for settlements and infrastructure 

 Climate Change Impacts and Risk Management: A guide for Business and Government 

(Department of the Environment and Heritage Australian Greenhouse Office, 2006).  

A qualitative assessment has been undertaken for climate change for the Concept Proposal and 

the Stage 1 Project. 

18.3 Assessment of potential construction impacts – GHG 

18.3.1 Concept Proposal  

The construction of the Concept Proposal is expected to generate GHG emissions as part of all 

three ‘scopes’ demonstrated in Figure 18.2. Emission sources during construction would include:  

 Operation of construction equipment – which creates direct GHG emissions as fuel is 

combusted onsite  

 Use of construction materials – which contain varying levels of upstream indirect embodied 

emissions 

 Construction transport – where construction-related transportation creates GHG emissions 

from the consumption and burning of fossil fuels  

 Electricity use – which is generally consumed by site offices, for lighting, and for security  

 Vegetation clearing – where the breakdown of organic matter as waste material directly 

releases stored carbon dioxide to the atmosphere. 

Due to the large quantities of construction materials such as concrete, heavy bound base 

materials and asphalt required for the Concept Proposal, it is likely that the emissions embodied 

in these materials would be the greatest contributor to GHG emissions for the Stage 1 Project and 

Stage 2 Project.  

18.3.2 Stage 1 Project 

The construction of the Stage 1 Project would generate about 5,473 tonnes of carbon dioxide 

equivalent (tCO2-e) emissions. The majority (about 98 per cent) of total GHG emissions would be 

Scope 3 emissions, being those indirect upstream or downstream emissions (for example, those 
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associated with the off-site mining, production and transport of materials used in the construction 

of the project). The remaining emissions would be Scope 1 emissions being those generated 

directly by the Stage 1 Project, such as fuel use on site.  

Table 18.1 provides a summary of the construction GHG emissions. GHG are measured as 

tonnes of carbon dioxide equivalents (tCO2-e).  

Table 18.1 Estimated Stage 1 Project construction GHG emissions 

Activity  Scope 11 Scope 31 Total 

Emissions1 

Site offices/general 
areas 

Liquid fuel combustion – 
electricity generation (eg diesel 
generator) 

261 20 281 

Demolition and 
earthworks  

Liquid fuel combustion – site 
plant and equipment 

Vegetation clearing 

705 33 738 

Pavements Liquid fuel combustion – site 
plant and equipment 

Upstream embodied emissions – 
material use 

191 3,216 3,407 

Structures Liquid fuel combustion – site 
plant and equipment 

Upstream embodied emissions – 
material use 

2 906 908 

Drainage Upstream embodied emissions – 
material use 

6 132 138 

Total  1,166 4,307 5,473 

1 tCO2e- : tonnes of CO2 equivalent 

18.4 Assessment of potential operation impacts  

18.4.1 Concept Proposal 

GHG emissions  

Activities that would GHG emissions during operation of each project under the Concept Proposal 

include:  

 Road infrastructure operation such as the use of electricity for powering of street lighting and 

traffic signals 

 Vehicle use of the project roads.  
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A calculation of GHG is not possible for the Concept Proposal as the necessary detail is not 

available. A detailed quantitative assessment has been undertaken for the Stage 1 Project works 

(Section 18.4.2) and would be undertaken for the Stage 2 Project works.  

Climate change 

As discussed in Section 18.1, the effects of climate change include temperature increases, 

extreme heat days and increased rainfall intensity and flooding. Potential impacts of climate 

change on the Concept Proposal and Stage 1 Project works and an evaluation of risk level after 

mitigation are identified below in Table 18.2 (impacts would be generally consistent across all 

stages). 

Table 18.2 Impacts of climate change for the Concept Proposal and Stage 1 Project 

Climate change 

risk  

Possible 

impacts/consequences of 

climate change risk 

Evaluation of risk level after 

mitigation 

Increased 

temperatures and 

evaporation  

Asphalt degradation: due to heat 

events. Deterioration can lead to 

melting, cracking or rutting.  

Negligible: There is sufficient knowledge 

and experience to demonstrate the 

bituminous and concrete surfaces 

currently perform satisfactorily in 

Australia’s extremely hot climates, such as 

the tropical north and the dry inland, 

where past and existing extreme weather 

conditions are similar to, or more severe 

than predicted as a result of climate 

change on the NSW State road network. 

Increased intensity 

and frequency of fire 

risk days resulting 

from increased 

temperatures and 

evaporation.  

Delays to construction program 

due to bushfire events. 

Negligible: While there are some areas of 

bushland immediately adjacent to the 

road, there is currently a range of methods 

to manage bushfire risks within the local 

area including working with Police, 

Ambulance, Fire and other emergency 

services to respond to unplanned 

incidents on the road network. 

Increased severity and 

frequency of heavy 

rainfall.  

Asphalt degradation: heavy 

rainfall can lead failure of the 

pavement surface such as to 

cracking, potholes or rutting. 

Negligible: existing road foundations 

already cope with a wide range of rainfall 

events across Sydney and standard and 

specifications are constantly being 

reviewed to ensure foundations perform to 

a high standard. 

 Round foundation degradation: 

heavy rainfall can lead to road 

foundation deterioration due to 

increased moisture resulting in 

cracking.  

Negligible: existing road foundations 

already cope with a wide range of rainfall 

events across Sydney and standards and 

specifications are constantly being 

reviewed to ensure foundations perform to 

a high standard. 
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Climate change 

risk  

Possible 

impacts/consequences of 

climate change risk 

Evaluation of risk level after 

mitigation 

Increased severity and 

frequency of flood 

events resulting from 

heavy rainfall.  

Flood damage to roads: 

overtopping and inundation of 

roads and other road 

infrastructure as a result of flood 

events can damage road material 

through erosion or other failure 

modes. 

Negligible: There are no creeklines 

crossing the project road and the project 

area generally runs along a ridgeline. 

However, localised flooding may still 

occur. Roads are designed to cope with a 

certain degree of overtopping. However 

climate change may cause changes in 

floodwaters velocity and depth which can 

increase the risk of damage. The road 

level has been designed not to be 

overtopped by the one in 10 year event 

including a six per cent climate change 

allowance. 

Underpass flooding: flooding of 

culverts or underpasses can 

result in structural damage and 

deterioration of material.  

High: underpasses are difficult to modify 

once constructed. Climate change related 

rainfall increases would be included in the 

design providing for a climate change 

allowance. As new information about the 

impact of climate change on performance 

of materials becomes available, should 

there be concern that existing design 

practices or policies are insufficient, the 

policies, specifications or practices would 

be reviewed.  

Overloading of drainage systems 

and inaccessible drainage 

elements: as a result of flood 

events, roads with poor or 

inadequate drainage systems can 

become overloaded or blocked. 

This can lead to a loss of strength 

and bearing capacity in the road 

foundation.  

Low: As increases in rainfall intensity of up 

to 10% would result in only a minor 

decease in the hydrologic standard of the 

local stormwater drainage system, the 

potential impact of future climate change 

on flood producing rainfall was not taken 

into account when assessing measures 

for managing stormwater runoff from the 

Concept Proposal. 

Increased severity and 

frequency events 

resulting from heavy 

rainfall.  

Damage to landscaping and road-

side vegetation: due to flood or 

heat events which can result in a 

variety of impacts including direct 

impacts on flora and fauna, 

biodiversity or habitat and blocked 

roads or damaged vehicles due to 

fallen trees.  

Low: it is recognised that changes to the 

climate would have an impact on 

vegetation and fauna. However, the 

Concept Proposal roads already exist 

therefore are unlikely to have any 

additional impact to vegetation and fauna 

as a result of climate change.  



 

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

 

Climate change 

risk  

Possible 

impacts/consequences of 

climate change risk 

Evaluation of risk level after 

mitigation 

Damage to construction sites: due 

to the severity and frequency of 

storm events, can prevent the 

construction site being able to 

adequately manage the volume of 

water, which could cause damage 

to the construction structure.  

Negligible: Sydney can experience 

extreme rainfall and storm events which 

may impact construction activities. 

However, given that the construction 

period would be within the next four years, 

the longer term predicted extreme weather 

events are not expected to effect the 

Concept Proposal which would be 

affected by shorter-term effects. 

18.4.2 Stage 1 Project 

GHG emissions  

Activities that would generate GHG emissions during operation of the Stage 1 Project include:  

 Road infrastructure operation such as the use of electricity for powering of street lighting and 

traffic signals 

 Vehicle use of the project roads. 

As the Stage 1 Project works comprise an upgrade to an existing road, street lighting and a 

number of existing signalised intersections occur within the project area. Therefore GHG 

emissions calculations have only taken into consideration additional (new) infrastructure that 

would require use of electricity (for example additional traffic signals for new signalised 

intersections on Frenchs Forest Road at Rabbett Street, the hospital main entrance, Romford 

Road, and Patanga Road). 

The annual use of electricity to power the additional signalised intersections (using LED lights) 

would produce around 26tCO2-e (assuming a 50 year life of the project). Around 80 per cent of 

this comprises Scope 2 emissions, with the remainder Scope 3. 

As the project includes upgrading of an existing road corridor that includes a high traffic volume, 

street lighting and traffic signals, the change in fuel use (total vehicle kilometres travelled) 

associated with the use of the road would not be substantial. 

Climate change 

In the Sydney metropolitan catchments, the 40 year ARI, 1 day rainfall is predicted to increase by 

up to 10 per cent over the period 2030 to 2070 (CSIRO. These results suggest that the impacts of 

climate change in the catchments which contribute runoff to the receiving drainage lines would lie 

somewhere between present day conditions and conditions existing with a 10 per cent increase in 

rainfall intensities. As increases in rainfall intensity of up to 10 per cent would result in only a 

minor decease in the hydrologic standard of the local stormwater drainage system, the potential 

impact of future climate change on flood producing rainfall was not taken into account when 

assessing measures for managing stormwater runoff from the Concept Proposal. 
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The Stage 1 Project has been planned with an awareness of the potential for climate change 

impacts as described in Table 18.2. Drainage structures would adequately withstand future 

climatic changes, such as increased rainfall intensity and more frequent flood events.  

18.5 Environmental management measures 

Mitigation and management measures have been developed to avoid, minimise or manage 

potential risks identified in Section 18.3 and Section 18.4.  

Measures for the Concept Proposal, identified in Table 18.3 would apply to the whole project, 

including the Stage 1 Project. These mitigation and management measures have incorporated in 

the Environmental Management measures in Section 20. 

A GHG and climate change assessment would be undertaken during the subsequent 

environmental assessment process for the Stage 2 Project. The assessment may identify 

additional or different mitigation and management measures to those outlined below.  

Table 18.3 Concept Proposal and Stage 1 Project safeguards and mitigation measures 

Impact Environmental management measures Responsibility Timing 

Energy 

consumption 

during 

construction 

 Energy (fuel/electricity) efficiency would be 

assessed in selecting plant and equipment. 

Where reasonable and feasible, plant and 

equipment with higher energy efficiency 

ratings would be selected.  

Contractor Pre-construction 

 Use of locally sourced materials to reduce 

transport emissions where reasonable and 

feasible.  

Contractor Construction 

 Flyash content within concrete would be 

specified where feasible.  

Contractor Pre-construction 

 The feasibility of using biofuels (biodiesel, 

ethanol, or blends such as E10 or B80) would 

be investigated by the contractor, taking into 

consideration the capacity of plant and 

equipment to use these fuels, ongoing 

maintenance issues and local sources. Works 

would be planned to minimise fuel use. 

Contractor Construction 

Re-use of 

excavated road 

materials 

 Reuse of excavated road materials would be 

maximised as far as possible where they are 

cost, quality and performance competitive to 

reduce use of materials (with embedded 

energy). 

Contractor Pre-construction 

Energy 

consumption 

during operation 

 Investigate opportunities to use renewable 

energy sources to operational requirements 

such as power control systems, lighting and 

signage where reasonable and feasible.  

Roads and 

Maritime 

Post-

construction 
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19 Cumulative impacts and interactions 

This Section provides an assessment of cumulative impacts of the Concept Proposal as identified 

in the DGRs. 

The proposed management and mitigation measures in this section are collated in Section 20. 

Director-General’s requirements Where addressed 

General Requirements   

An analysis of the proposal including an assessment, with a particular focus on 

the requirements of the listed key issues, in accordance with clause 7(1)(d) of 

Schedule 2 of the Regulation (where relevant), including an identification of how 

relevant planning, land use and development matters (including relevant strategic 

and statutory matters) have been considered in the impact assessment (direct, 

indirect and cumulative impacts) and/or in developing management/mitigation 

measures; 

Section 2 Section 3 

Section 5 and 

Sections 7 to 19.  

Concept Proposal   

Co-ordination of timing of the stages with the staged development of the Northern 

Beaches Hospital, including any co-ordination mechanisms. 

Section 5.5 

An assessment of construction traffic and transport impacts of the project 

(including ancillary facilities) and proposed management framework and potential 

mitigation measures. The assessment must include consideration of cumulative 

impacts associated with the construction of the project Northern Beaches Hospital 

and other developments in the area. 

Section 7.3.1 and 

Section 19.3.3 

This assessment must consider cumulative noise impacts in the event of 

concurrent construction associated with Stages 1 and 2 of this project and/or the 

Northern Beaches Hospital proposal. 

Section 8.4 and 

Section 19.3.3 

Stage 1 Hospital Connectivity Works  

Detailed assessment of construction traffic impacts having reference to the 

cumulative construction impacts of other developments preparing for or under 

construction, including concurrent construction associated with subsequent stage 

of this project and/or the Northern Beaches Hospital proposal. 

Section 7.3.2and 

Section 19.3.3 

This assessment must consider cumulative noise impacts in the event of 

concurrent construction associated with Stages 1 and 2 of this project and/or the 

Northern Beaches Hospital proposal. 

Section 8.4.2 and 

Section 19.3.3 

This assessment must consider cumulative air quality impacts in the event of 

concurrent construction associated with different stages of this project and/or the 

Northern Beaches Hospital proposal. 

Section 19.3.3 
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19.1 Nature of cumulative impacts 

Cumulative impacts have the potential to arise from the interaction of individual elements within 

the Concept Proposal and the additive effects of other external projects. They typically include: 

 Impacts on local, regional and State traffic, transport and road users 

 Social and economic effects, including changes to land use, access, settlements, employment 

and businesses 

 Changes to local and regional amenity, including noise, vibration, visual quality and air quality 

 Environmental changes including effects on water quality, hydrology and biodiversity. 

When considered in isolation, a particular impact from one project may be considered minor, but 

when the impact of multiple projects on the same receivers is considered, the impacts may be 

much more substantial.  

Another type of cumulative impact is known as construction fatigue. This concept relates to 

sensitive receivers that experience construction impacts from a variety of projects over a long 

period of time with few or no breaks between construction periods. Construction fatigue typically 

relates to amenity impacts from projects that are constructed consecutively or ‘back to back’.  

The impacts associated with the construction and operation of Stage 1 Project and Stage 2 

Project and other relevant projects are the subject of this cumulative impact assessment. The 

following sections provide an assessment based on the most current and publicly available 

information. 

19.2 Assessment methodology 

This assessment of cumulative impacts focuses on the key environmental issues that are 

assessed in detail in Sections 7 to 18. The assessment refers to relevant Sections of this EIS in 

which the cumulative impacts have been assessed as part of the issue addressed in that Section. 

The following websites were searched for recent or proposed projects near the Concept Proposal 

site: 

 Department of Planning and Environment  

 Roads and Maritime 

 Warringah Council 

 Transport for NSW 

 Health Infrastructure. 

The identification of projects for consideration was based on the following criteria: 

 The project size – all major projects or development planned within the study area were 

considered, as well as two smaller local projects of relevant to this project 

 The project boundary – which includes sections of the Wakehurst Parkway and Warringah 

Road corridors which are major arterial roads connecting the Northern Beaches to the Sydney 

CBD and Chatswood and Macquarie Park areas. The cumulative impacts assessment has 

concentrated on projects within Frenchs Forest and along these two corridors 
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 The project timeframe – relevant projects recently completed and projects likely to be 

undertaken at some point during the construction period of the Stage 1 Project and Stage 2 

Project were considered. 

The construction timeframes of relevant projects were taken into consideration to determine 

whether or not there would be an overlap between projects. 

19.3 Assessment of potential cumulative impacts 

19.3.1 Projects considered in the assessment 

Based on the criteria listed in Section 19.1, the projects listed in Table 19.1 have been taken into 

consideration for the cumulative impact assessment.  

For the purposes of the cumulative impact assessment the Concept Proposal has generally been 

addressed in respect of its component stages – the Stage 1 Project and the Stage 2 Project. A 

description of each stage is also provided in Table 19.1.  

Table 19.1 Projects considered for the cumulative impact assessment 

Project Description 

Stage 1 Project The first stage of the Concept Proposal comprises the provision of essential 

road works to enhance connectivity to the hospital. The Stage 1 Project 

involves widening, intersection upgrades, new signalised intersections and 

potential changes to access along sections of Forest Way, Naree Road, 

Frenchs Forest Road West, Wakehurst Parkway, Frenchs Forest East, 

Allambie Road, Warringah Road and Aquatic Drive. The majority of these 

works are located on the northern side of the proposed hospital site and The 

Forest High School. 

Stage 2 Project The second stage of the Concept Proposal involves widening and upgrades 

along Warringah Road to increase capacity and to enable through traffic to 

avoid signalised intersections at Forest Way, Hilmer Street and Wakehurst 

Parkway through grade separation of intersections by way of an underpass. 

The current Stage 2 Project design nominates widening primarily on the 

southern side of Warringah Road. However, widening on the northern side is 

being investigated following community consultation in July and August 2014. 

Northern Beaches 

Hospital Site 

Clearing 

The proposed Northern Beaches Hospital will be located at Frenchs Forest, on 

a 6.5 hectares site bounded by Frenchs Forest Road West, Wakehurst 

Parkway, Warringah Road and The Forest High School. The project will be 

undertaken in two stages. The first stage involves the site clearance and 

preparation works to be undertaken late 2014. 

Northern Beaches 

Hospital 

Construction 

The second stage of the Northern Beaches Hospital development involves the 

construction, commissioning and operation of the hospital.  
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Project Description 

Northern Beaches 

Hospital Precinct 

Structure Plan 

Warringah Council will be preparing a plan, known as the Northern Beaches 

Hospital Precinct Structure Plan. The purpose of the Plan is to look at the wider 

land use implications of the proposed new hospital. It will involve a detailed 

analysis of opportunities and constraints, to properly plan for future 

development around the new hospital. Council will engage consultants to 

undertake this task and is expected to commence in 2014 for a period of 18 

months.  

Pinch Points 

Program 

The Pinch Points Program is an initiative by Roads and Maritime to target peak 

hot spots and investigate ways to relieve traffic congestion. The Concept 

Proposal area falls within the Warringah Road/Babbage Road/Boundary Street 

corridor. Projects in the study area were completed in 2009 and 2010 and 

included the installation of CCTVs, the extension of the eastbound return bay 

from Warringah Road to the Wakehurst Parkway, and the extension of right 

turn bays in both directions from Warringah Road to Government Road. 

Although the projects have been completed they, along with the proposed 

roadworks in the hospital precinct, provide a positive cumulative benefit to 

Warringah Road users travelling between the Sydney CBD and the Northern 

Beaches. 

Wakehurst Parkway 

Flood Improvement 

Works 

Options to reduce the impact of flooding on the Wakehurst Parkway access to 

the hospital are being investigated by Roads and Maritime in parallel with the 

hospital road upgrade work planning.  

Slip Lane from 

Wakehurst Parkway 

into Frenchs Forest 

Road East 

A left hand slip lane from Wakehurst Parkway in the southbound direction into 

Frenchs Forest Road East has been approved by Roads and Maritime as part 

of traffic management to reduce delays for through traffic on Wakehurst 

Parkway due to left turning traffic blocking the through lane. The work 

commenced in August 2014 with completion expected early in 2015.  

Pedestrian 

overbridge at 

Starkey Street 

A pedestrian overbridge and associated works at Starkey Street is being 

investigated by Roads and Maritime, in order to improve traffic performance on 

Warringah Road, improve pedestrian and cyclist connectivity in the area, and 

improve road safety. This project is located approximately 2.5 km to the south 

of the Concept Proposal study area. 
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19.3.2 Timeframes and potential overlap of projects 

Table 19.2 presents the identified projects and their likelihood of interacting with each other to 

produce cumulative impacts. The likelihood is based on the construction period of each project.  

Table 19.2 Timeframes and potential overlap of projects 

Project Construction period Months Likelihood of interaction 

Stage 1 Project Mid 2015 to mid 2017 24 months High – concurrent with the Stage 2 

Project and Hospital construction 

Stage 2 Project Late 2015 to 2018 30 months High – concurrent with the Stage 1 

Project and Hospital construction 

Northern Beaches 

Hospital Site Clearing 

Mid 2014 to February 2015 8 months Medium – consecutive with the 

Concept Proposal and Hospital 

construction 

Northern Beaches 

Hospital Construction 

Early 2015 to 2018 40 months  High – concurrent with Concept 

Proposal 

Northern Beaches 

Hospital Precinct 

Structure Plan 

Details not yet known - Low  

Wakehurst Parkway 

Flood Improvements 

Details not yet known - Low 

Pinch Points Program 2009-2010 Completed  Low – this project is complete. 

19.3.3 Cumulative impacts during construction 

Traffic and transport 

As discussed in Section 7.3, the overlap of construction activities could potentially result in a 

number of cumulative impacts for users of the existing road network and those living and working 

in and around the Concept Proposal area, including:  

 Increased number of construction related vehicles on roads in the Concept Proposal area 

 The potential for a temporary shift of traffic movements from roads within the project area to 

alternative routes particularly during peak periods as motorists try to avoid congestion caused 

by road works 

 Temporary disruptions and delays to traffic and difficulties accessing properties due to the 

narrowing of lanes, speed restrictions, additional spoil and truck movements and temporary 

road closures.  
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A coordinated approach to construction traffic management would be implemented between the 

projects to minimise these cumulative impacts. This would be possible through regular 

communication between the proponents and contractors of the various projects. 

The use of one site compound for both the Stage 1 Project and the Stage 2 Project would restrict 

heavy machinery and vehicles used for both these projects to fewer roads in the local area. This 

has the potential to put pressure on the site compound access roads and cause deterioration of 

the road surfaces. Mitigation measures would be in place to ensure the roads are repaired as 

needed and after construction.  

Socio-economic 

It is anticipated that a number of businesses located within the study area would experience some 

impact to their operation during construction as a result of disturbances such as noise, vibration 

and traffic from multiple projects. For the most part, however, the negative impacts for businesses 

would be confined to the construction period and eliminated upon completion of work. Measures 

to mitigate these impacts could include ensuring customers are still aware local business are still 

operating, via signage at appropriate locations, and for businesses to remain accessible and 

ensure parking is available for customers. 

While there is potential for adverse 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 that are most likely to experience positive impacts during the 

construction phase are those that service the construction industry including construction 

companies, suppliers and development consultants. At a local level, retailers and food and 

beverage premises in and adjacent to the Concept Proposal would be expected to attract 

increased trade from construction workers during the delivery phase of the Concept Proposal.  

The Socio-economic Impact Assessment has found that the Concept Proposal would result in a 

range of social and economic impacts. The impacts vary in their significance and on balance are 

considered to be positive delivering a number of significant benefits desired by local and State 

Government policy objectives. Furthermore, where the impacts may be negative, they are mostly 

constrained to the construction phase or can be minimised through good design measures. The 

loss of the Bantry Bay shops is an exception, as this would be a permanent negative impact 

arising from the Concept Proposal in its current form. Widening on the northern side of Warringah 

Road is being investigated to avoid impacts on the southern side following consultation in July 

and August.  

Local and regional amenity (including air quality) 

While cumulative construction noise impacts are expected to be minimal (due to the separation 

distance of works between the projects), there is potential for cumulative construction traffic and 

air quality impacts to overlap in the construction timeframe for the hospital and the Stage 1 

Project and the Stage 2 Project road works. Cumulative visual impacts are also anticipated due to 

changes in the visual amenity of the area as a result of combined construction activities. These 

impacts would be short-term in a nature (limited to the construction period) and would be 

minimised by working in a coordinated manner with the other projects.  

The Forest High School, which is located immediately to the west of the proposed hospital site, 

would experience construction impacts to its north, south and east. Residents to the north and 

south of the hospital site and the students and staff at the high school would experience the 
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longest period of construction impacts, commencing from the site clearing works at the hospital 

site and then the construction of the hospital and construction of the Concept Proposal works. 

The school and residents along Frenchs Forest Road West to the west of Gladys Avenue would 

initially be exposed to construction activities associated with the proposed hospital. Potential 

impacts include construction traffic, noise, dust and loss of visual amenity. Shortly after this, 

construction of the Stage 1 Project would commence, further exposing the high school to 

construction activities to its north. While construction of the hospital and the Stage 1 Project road 

works are underway, the Stage 2 Project would commence, further exposing the high school to 

construction to the south. Residents on the southern side of the hospital site along Warringah Road 

would also be exposed to the hospital construction and the Stage 2 Project at the same time.  

During certain weather conditions, it is possible for dust to arise from construction activities in 

different parts of the local area resulting in cumulative dust impacts on some receivers. Such 

impacts would be temporary and air quality would be managed in accordance with an Air Quality 

Management Plan. 

Biodiversity 

An area of 4.9 hectares of DFEC would be removed from the proposed hospital site as part of the 

hospital development. A further 5.1 hectares of this ecological community would be removed for 

the Concept Proposal (comprising the cumulative impact of the Stage 1 Project and the Stage 2 

Project), resulting in a cumulative impact of 10 hectares being removed from the area. This 

includes the loss of habitat and food and nesting resources for native flora and fauna, including 

threatened species. 

Where moderate and good condition vegetation and habitats cannot be retained, offsetting the 

removal of DFEC would be undertaken. There would also be cumulative impacts on habitat 

connectivity, with the Concept Proposal and the Northern Beaches Hospital development both 

resulting in clearing of vegetation in a Priority 1 Wildlife Corridor. This is further discussed in 

Section 9.3.  

Fauna species may be disturbed by increased noise and light levels associated with the 

construction of the Concept Proposal, the hospital, and development associated with the Northern 

Beaches Hospital Precinct. 

Water quality 

Construction activities would be undertaken concurrently through the Northern Beaches Hospital 

Precinct area, potentially leaving multiple areas of exposed soil and materials. During periods of 

rainfall, there is potential for sedimentation to occur due to runoff from exposed areas, causing 

deterioration in water quality. Appropriate erosion and sedimentation control measures would be 

applied to minimise this from occurring, and ongoing consultation between contractors would be 

undertaken to ensure erosion and sedimentation controls are in place.  
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19.3.4 Cumulative impacts during operation 

Traffic and transport 

The overall cumulative operational traffic impacts of the Concept Proposal are expected to be 

positive for the community. Along with the road works undertaken for the Pinch Points Program 

and proposed road works at Starkey Street, the enhanced accessibility, increased capacity of the 

traffic network and improved flow of traffic would result in cumulative benefits for local residents, 

people employed or using services in the area and road users travelling between the Sydney 

CBD and the Northern Beaches. The Concept Proposal would also improve public transport, and 

access for pedestrians and cyclists.  

Local and regional amenity 

The visual landscape and character of the local area would be impacted by the presence of the 

hospital and other proposed developments in the Northern Beaches Hospital Precinct. There is 

an opportunity to coordinate the urban design of the various projects to improve the amenity, 

cohesiveness and functionality of the altered landscape. Changes to the acoustic environment 

are also anticipated with increases of up to five decibels possible at some locations. Other 

locations may experience a reduction in traffic noise.  

Socio-economic  

Significant benefits could be achieved through time savings/efficiencies gained by freight, private 

and public transport as a result of the expected road layout efficiencies and reduced congestion 

after completion of the Concept Proposal. 

Improvements to business land values as a result of Concept Proposal could occur in locations 

that would benefit from enhanced access to Warringah Road, Forest Way, Frenchs Forest Road 

and Wakehurst Parkway and thereby improved travel times and safety to local and regional 

services, jobs and facilities. There may be adverse impacts to some residential properties and 

businesses that are affected by increased noise levels or where their visual amenity.  

The presence of the hospital and associated medical services would create employment and 

bring people to the area, thus providing a positive socio-economic effect. Once the Concept 

Proposal has been completed it is expected that the Concept Proposal would result in a number 

of benefits for local community services including direct and safe access to the new hospital and 

improved accessibility to the schools, places of worship, child care centres in the study area. 

Biodiversity 

Once the Concept Proposal, the hospital and development associated with the Northern Beaches 

Hospital Precinct have been constructed, it would facilitate increases in traffic volumes through 

the area which would increase the likelihood of vehicle strike on fauna species.  

An increase in noise and night-time light levels associated with the above-mentioned projects is 

only expected to have a minor reduction in habitat areas not currently affected by light or noise. 
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19.4 Environmental management measures 

The majority of the cumulative impacts would be mitigated and managed by the measures 

outlined in this Section and in Section 20. Additional mitigation measures include those presented 

in Table 19.3. 

Table 19.3 Concept Proposal safeguards and mitigation measures 

Impact Environmental management measures Responsibility Timing 

Cumulative 

impacts 

 Broad consultation would be undertaken with 

potentially affected local community and key 

stakeholders in coordination with proponents 

of other nearby projects. 

Roads and Maritime Construction 

 Consultation would be undertaken with 

proponents of other nearby projects to 

increase the overall awareness of project 

timeframes/staging and impacts and to 

provide a more coordinated approach to 

managing construction in the area. 

Roads and Maritime Construction 
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20 Summary of environmental 
management measures 

This section describes how the Northern Beaches Hospital Road Connectivity and Network 

Enhancement project will be managed to reduce potential environmental impacts throughout 

detailed design, construction and operation. A framework for managing the potential impacts is 

provided with reference to environmental management plans. A summary of site-specific 

environmental safeguards is provided as detailed in Sections 7 to 19 of this EIS. 

20.1 Environmental management plans (or systems) 
A number of safeguards and management measures have been identified in order to minimise 

adverse environmental impacts, including social impacts, which could potentially arise as a result of 

the Concept Proposal and Stage 1 Project. These management measures would be incorporated 

into the detailed design and applied during the construction and operation of the project. 

A CEMP would be prepared to describe safeguards and management measures identified. The 

plan would provide a framework for establishing how these measures would be implemented and 

who would be responsible for their implementation. 

The plan would be prepared prior to construction of the proposal and must be reviewed and 

certified by Roads and Maritime prior to the commencement of any on-site works. The CEMP would 

be a working document, subject to ongoing change and updated as necessary to respond to 

specific requirements. 

20.2 Summary of safeguards and management measures 

Environmental safeguards outlined in Sections 7 to 19 of this EIS would be incorporated into the 

detailed design phase of the project and during construction and operation. These safeguards 

would minimise any potential adverse impacts arising from the proposed works on the 

surrounding environment. All safeguards described in this EIS would be incorporated into the 

contractor’s CEMP. Safeguards and management measures applicable to the project are 

summarised in Table 20.1. 
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Table 20.1 Summary of safeguards and management measures 

Impact Environmental management measures Responsibility Timing 

Traffic and transport  

Concept Proposal 

Construction traffic 

impacts 

 A construction traffic management plan would be developed and 

implemented as part of Stages 1 and 2 of the Concept Proposal. The 

construction traffic management plan would focus on maintaining general 

traffic flow and specifying appropriate site accesses and construction traffic 

routes. 

Contractor Pre-construction 

 Detailed construction staging would inform each stage of the Concept 

Proposal.  

Contractor Pre-construction 

Construction 

 Subject to safety reasons and other environmental impacts (eg noise), 

construction traffic movements would be limited to off-peak periods, with peak 

period construction staggered to minimise construction traffic during these 

periods. 

Contractor Pre-construction  

Construction 

 Priority would be given to the use of the arterial road network for construction 

vehicle access routes.  

Contractor Pre-construction  

Construction 

Cumulative construction 

traffic impacts 

 Consultation would be undertaken with Health Infrastructure to coordinate 

scheduling of construction activities and deliveries.  

Roads and 

Maritime 

Pre-construction  

Construction 

 Consultation would be undertaken with Health Infrastructure, regarding the 

need for construction access to the hospital site to focus on the Warringah 

Road/Bantry Bay Road intersection. 

Roads and 

Maritime 

Pre-construction 

Property access  Access to properties along affected roads would be maintained during 

construction. The need for any alternative and/or temporary access 

arrangements would be agreed with affected property managers/owners.  

Contractor Construction 
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Impact Environmental management measures Responsibility Timing 

Stage 1 Project 

Construction traffic 

impacts 

 A construction traffic management plan would be developed and 

implemented as part of the Stage 1 Project. The construction traffic 

management plan would focus on maintaining general traffic flow and 

specifying appropriate site accesses and construction traffic routes. It would 

include: 

– Traffic Control Plans showing the access arrangements and the detail of 

required signs and devices. 

– Pedestrian and Cyclist Management Plans. 

– Consultation strategy for access requirements to adjacent properties 

including The Forest High School and Frenchs Forest Police Station. 

– Hours of operation, including prohibitions on queuing outside sites prior to 

commencement of work. 

– Road safety audit requirements. 

– Any localised improvements/adjustments to existing traffic management 

arrangements. 

Contractor Pre-construction 

 Subject to safety reasons and other environmental impacts (eg noise), 

construction traffic movements would be limited to off-peak periods, with peak 

period construction staggered to minimise construction traffic during these 

periods. 

Contractor Pre-construction  

Construction 

 Priority would be given to the use of the arterial road network for construction 

vehicle access routes.  

Contractor Pre-construction  

Construction 
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Impact Environmental management measures Responsibility Timing 

Cumulative construction 

traffic impacts 

 Consultation would be undertaken with Health Infrastructure to coordinate 

scheduling of construction activities and deliveries.  

Roads and 

Maritime 

Pre-construction  

Construction 

 Consultation would be undertaken with Health Infrastructure regarding the 

need for construction access to the hospital site to focus on the Warringah 

Road/Bantry Bay Road intersection. 

Roads and 

Maritime 

Pre-construction 

Property access  Access to properties along affected roads would be maintained during 

construction. The need for any alternative and/or temporary access 

arrangements would be agreed with affected property managers/owners.  

Contractor Construction 

Operational traffic  An operational traffic review would be undertaken within 12 months of 

opening of the Stage 1 Project to confirm the operational traffic impacts of the 

project on Forest Way, Naree Road, Frenchs Forest Road, Warringah Road 

and Wakehurst Parkway in close proximity to the hospital. The assessment 

would be based on actual traffic counts and will assess the level of service at 

major intersections within the assessed road network. Where necessary, the 

outcomes of the operational traffic review would be used to identify any 

additional feasible and reasonable measures to be implemented where it is 

determined that the level of service has significantly deteriorated as a result 

of the Stage 1 Project, compared to the levels described in Section 7.  

Roads and 

Maritime 

Operation 

Noise and vibration 

Concept Proposal  

General construction 

noise and vibration 

impacts 

 A Construction Noise and Vibration Management Plan would be prepared for 

the Stage 1 Project and Stage 2 Project. The plan would provide details of 

noise and vibration management measures and procedures to be undertaken 

during construction to minimise and manage noise impacts on sensitive 

receivers. 

Contractor Pre-construction  

Construction 
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Impact Environmental management measures Responsibility Timing 

Stage 1 Project 

General noise and 

vibration impacts 

 A Construction Noise and Vibration Management Plan would be prepared for 

the Stage 1 Project. The plan would provide details of noise and vibration 

management measures and procedures to be undertaken 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 

Construction hours  Where reasonable and feasible, works would be undertaken within ICNG 

recommended working hours. 

 Where works are required to be undertaken outside of recommended working 

hours, all appropriate approvals would be obtained prior to works, and all 

affected receivers would be notified of all relevant details relating to the 

works. 

Contractor Construction 
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Impact Environmental management measures Responsibility Timing 

Construction vibration  Where reasonable and feasible, use lower vibration generating items of 

excavation plant and equipment eg smaller capacity rockbreaker hammers. 

Contractor Construction 

 Use dampened rockbreakers and/or ‘city’ rockbreakers to minimise the 

impacts associated with rockbreaking works. 

Contractor Construction 

 If vibration-intensive works are required within the safe working distances, 

vibration monitoring or attended vibration trials would be undertaken to 

ensure that levels remain below the cosmetic damage criterion. 

Contractor Construction 

 Building condition surveys would be completed both before and after the 

works to identify the existing condition and any damage due to the Stage 1 

Project works. 

Contractor Construction 

Impacts on sensitive 

receivers 

 Local residents would be advised of hours of operation (including out of hours 

works) and duration of works, and supplied with a contact name and number 

for queries and complaints regarding noise and vibration matters. 

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 

Operational road traffic 

noise 

 Noise mitigation in the form of acoustic treatment of existing individual 

dwellings will be considered, where feasible and reasonable at receivers that 

exceed the RNP noise criteria.  

Roads and 

Maritime 

Construction 

 Consideration of the feasible and reasonable noise management strategies 

presented in Section 8.5.2 would be undertaken during detailed design, and 

appropriate noise management measures implemented for the operation 

phase. 

Roads and 

Maritime 

Detailed design 

Operation 
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Impact Environmental management measures Responsibility Timing 

Operational road traffic 

noise 

 Within 12 months of the commencement of operation of the project an 

operational noise review will be undertaken. 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 

Biodiversity 

Concept Proposal  

General biodiversity 

impacts 

 A Construction Flora and Fauna Management Plan would be prepared for the 

Stage 1 Project and Stage 2 Project. The plan would provide details of 

biodiversity management measures and procedures to be undertaken during 

construction to minimise and manage impacts on flora and fauna. 

Contractor Pre-construction 

Loss of DFEC and 

threatened species 

habitat 

 Offset residual impacts on DFEC and Red-crowned Toadlet habitat in 

accordance with the NSW offset principles for major projects (state significant 

development and state significant infrastructure) (OEH 2013). 

Roads and 

Maritime 

Pre-construction 

Construction 

Loss of DFEC and other 

native vegetation 

 Establish exclusion zones around the areas of DFEC and other native 

vegetation to be retained within the construction impact area, including those 

within the construction site compound.  

Contractor Pre-construction 
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Impact Environmental management measures Responsibility Timing 

Threats to threatened 

species habitat 

 Implement sediment and erosion controls in accordance with the Blue Book 

(Landcom 2004) during construction. 

Contractor Construction 

 Investigate reasonable and feasible options for sustaining moisture in Red-

crowned Toadlet breeding habitat during detailed design for the remainder of 

the Concept Proposal area. 

Roads and 

Maritime 

Pre-construction 

 Nestboxes would be installed in accordance with the Roads and Maritime 

Biodiversity Guidelines. The number and type of nest boxes required would 

be based on the number, quality and size of hollows that would be removed 

from the Concept Proposal area. 

Contractor Pre-construction 

Construction 

Habitat corridor and 

wildlife connectivity 

 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 

 Options for maintaining wildlife connectivity across the project area as part of 

Stage 2 EIS would be investigated where reasonable and feasible. This 

would include identifying species known to occur in the locality, particularly 

threatened species, that would benefit from connectivity enhancement and 

determining the types of crossings that could be suitable. 

Roads and 

Maritime 

Pre-construction 

 Prioritise investigation of offset sites that contribute to maintenance of wildlife 

connectivity in the local area. 

Roads and 

Maritime 

Construction 

Post-construction 
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Impact Environmental management measures Responsibility Timing 

Stage 1 Project 

General biodiversity 

impacts 

 A Construction Flora and Fauna Management Plan would be prepared for the 

Stage 1 Project. The plan would provide details of biodiversity management 

measures and procedures to be undertaken 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 and other native vegetation to be retained. 

– Fauna rescue and release procedure. 

– 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 

 Detailed design would aim to minimise impacts on DFEC and other moderate 

to good condition native vegetation. 

Roads and 

Maritime 

Pre-construction 
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Impact Environmental management measures Responsibility Timing 

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 

 Investigate reasonable and feasible options for sustaining moisture in Red-

crowned Toadlet breeding habitat during detailed road design for the 

remainder of the Concept Proposal area. 

Roads and 

Maritime 

Pre-construction 

Spread of invasive 

species 

 Undertake 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 that contribute to maintenance of wildlife 
connectivity in the local area. 

Roads and 
Maritime 

Pre-construction 

Construction 

Post-constuction 

 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 

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

Contractor Construction 

 Ensure revegetation works use 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  

Post-construction 

 Implement reasonable and feasible measures to prevent pollution of 
waterways and drainage lines in the area downstream of the proposed works 
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 

 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 
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Impact Environmental management measures Responsibility Timing 

 Undertake staged habitat removal of hollow-bearing trees and bushrock in 

accordance with the Roads and Maritime Biodiversity Guidelines (RTA 2011). 

Contractor Construction 

 Avoid impacts on potential Koala habitat in ESU 4 and avoid the removal of 

Koala feed trees wherever reasonable and feasible. 

Contractor Construction 

Impacts on threatened 

flora and their habitat 

 Undertake 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 

Socio-economic, land use and property 

Concept Proposal 

Business, Economic 

and Property Impacts 

 Provide compensation for land acquisitions in accordance with Land 

Acquisition (Just Terms Compensation) Act 1991. 

Roads and 

Maritime 

Pre-construction 

 Investigations into alignment refinements along Warringah Road would be 

undertaken to avoid or minimise property impacts to the south during the 

preparation of the Stage 2 EIS.  

Roads and 

Maritime 

Pre-construction 

 Access to businesses along affected roads would be maintained during 

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 Pre-construction 

Traffic and Access  Develop, implement and communicate the construction traffic management 

plan with the aim of minimising traffic impacts and disruptions. 

Contractor Pre-construction 
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Impact Environmental management measures Responsibility Timing 

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 6.5). 

Roads and 

Maritime 

Pre-construction 

Stage 1 Project 

Business and Economic 

Impacts 

 Undertake consultation with local land owners and businesses impacted by 

project about the duration, location and timing of construction and the 

potential impacts on business operations.  

Roads and 

Maritime 

Pre-construction 

 Access to businesses along affected roads would be maintained during 

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 

 Roads and Maritime will investigate alternative options to provide on-street 

parking along the widened section of Frenchs Forest Road East between 

Allambie Road and Warringah Road. Further consultation would be 

undertaken with Council and local businesses.  

Roads and 

Maritime 

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 

Local Amenity Impacts  Undertake consultation with the local community about the duration, location 

and timing of construction and the potential impacts throughout the 

construction phase. 

Roads and 

Maritime 

Construction 

 Noise mitigation in the form of acoustic treatment of existing individual 

dwellings will be considered, where feasible and reasonable at receivers that 

exceed the RNP noise criteria.  

Roads and 

Maritime 

Construction 
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Impact Environmental management measures Responsibility Timing 

 Reduce visual impacts of project on residents through the implementation of 

design elements and safeguards noted in the landscape character and visual 

impact assessment (refer to Section 11.6). 

Contractor Construction 

Community Services 

 

 Undertake 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. 

Contractor Construction 

 Ensure 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 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 6.5). 

Roads and 

Maritime 

Construction 
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Impact Environmental management measures Responsibility Timing 

Landscape character and visual impact 

Stage 1 Project 

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 

Construction visual 

impacts 

 The visual impact of construction site compound on adjacent residential 

areas will be minimised through the careful planning and positioning of 

temporary offices, other plant and material laydown areas, and specific 

management of lighting and potential for light spill within the identified 

construction site compound. 

Contractor Construction 

 

 Vegetation currently located between construction site compound and 

adjacent residential areas will be retained where practicable to screen views. 

Contractor Construction 

 

 Landscaping would be progressively introduced to provide screening 

between adjacent residences and the road corridor. 

Contractor Construction 

 

Aboriginal heritage 

Concept Proposal and Stage 1 Project 

Refinements to detailed 

design construction 

impact area 

 Prior to construction, a review of the detailed design would be undertaken 

against the construction impact area shown in Figure 13 Appendix J. If 

changes to the current construction impact area are considered to cause an 

impact to identified sites Trefoil Creek 1 and/or Trefoil Creek 2, an updated 

impact assessment would be undertaken and appropriate management and 

mitigation measures formulated. 

Roads and 

Maritime 

 

Pre-construction 
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Impact Environmental management measures Responsibility Timing 

Unexpected finds  If buried Hawkesbury Sandstone platforms are uncovered during clearing and 

grubbing works, works would cease to allow for these platforms to be 

assessed for possible Aboriginal engravings or rock markings. 

Contractor Construction 

 

 Should any Aboriginal finds be uncovered during construction, their 

management should be in accordance with the Roads and Maritime 

Unexpected Finds Protocol. All staff should be made aware of their 

obligations under various Federal and State heritage legislation during their 

site induction and copies of this Protocol should be on site and available at all 

times to all staff. 

Contractor Construction 

 

Awareness of Aboriginal 

heritage 

 Aboriginal cultural awareness training for all relevant staff and contractors 

would be undertaken prior to commencing work onsite. 

Contractor Construction 

 

Non-Aboriginal heritage 

Stage 1 Project 

General non-Aboriginal 

impacts 

 A Construction Heritage Management Plan would be prepared for the Stage 

1 Project. The plan would provide details of management measures and 

procedures to be undertaken 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. 

Contractor Pre-construction 
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Impact Environmental management measures Responsibility Timing 

Demolition of local 

heritage item: Former 

Methodist Church 

 Prior to any modification or demolition of the Former Methodist Church, 

archival recording is to be undertaken of the Former Methodist Church in 

accordance with the NSW Heritage Office guidelines How to Prepare Archival 

Records of Heritage Items and Photographic Recording of Heritage Items 

using Film or Digital Capture. 

Contractor  Pre-construction 

 Following any demolition of the Former Methodist Church, opportunities 

would be explored to provide heritage interpretation on an 

ongoing/permanent basis so that the significance of the site as the original 

location of the Former Methodist Church is communicated.  

Where heritage interpretation is undertaken, it should be developed in 

accordance with the NSW Heritage Office guidelines Interpreting Heritage 

Items and Places 

Contractor Post construction 

 A heritage induction is to be carried out in advance of the proposed works. All 

relevant staff, contractors and subcontractors should be made aware of their 

statutory obligations for heritage under the Heritage Act 1977 and National 

Parks and Wildlife Act 1974. 

Contractor Pre-construction 

Unexpected finds  Should any non-Aboriginal finds be uncovered during construction, their 

management should be in accordance with the Roads and Maritime 

Unexpected Finds Protocol. All staff should be made aware of their 

obligations under various Federal and State heritage legislation during their 

site induction and copies of this Protocol should be on site and available at all 

times to all staff 

Contractor Pre-construction 

Construction 

Air quality 

Concept Proposal  

General air quality 

impacts 

 An Air Quality Management Plan will be prepared for each construction stage 

of the Concept Proposal. The plan would detail air quality control measures 

and procedures to be undertaken during construction. 

Contractor Construction 
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Impact Environmental management measures Responsibility Timing 

Stage 1 Project 

General air quality 

impacts 

 An Air Quality Management Plan will be prepared to detail air quality control 

measures and procedures to be undertaken 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 
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Impact Environmental management measures Responsibility Timing 

 Rehabilitation of completed sections would be progressively undertaken. 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. Contractor Construction 

Geology, soils and contamination 

Concept Proposal  

Managing impacts on 

soil in general 

 A Soil and Water Management Plan will be prepared for the 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). 

Contractor Pre-construction 

Warringah Road ‘slot’ 

cut face may be 

susceptible to erosion 

and slope stability 

during construction 

 As part of future stage(s) 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 

Impact to contaminated 

land 

 Preparation of a Phase 2 assessment would be required prior to construction 

of the Stage 2 Project. Outcomes and management measures identified in 

the Phase 2 assessment would be incorporated into the CEMP for the Stage 

2 Project.  

Roads and 

Maritime 

 

Pre-construction 
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Impact Environmental management measures Responsibility Timing 

Stage 1 Project 

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 

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 (RMS 
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. 

– Contamination management measures including waste classification and 
reuse procedures and unexpected finds procedures for unanticipated 
discovery of contaminated material during construction. 

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 

 Any potential hazardous or contaminant materials (for example, fuels, curing 

compounds, and oils) would not be stored within 50 metres of any waterways 

or drainage lines, flood prone areas, or on slopes steeper than 1:10. Storage 

areas would be impervious and adequately bunded. 

Contractor Construction 

 The refuelling of plant and maintenance of machinery would be undertaken in 

impervious bunded areas. Refuelling would be attended at all times. 

Contractor Construction 

 Vehicle wash-downs and/or concrete truck washouts would be undertaken 

within a designated bunded area of an impervious surface or undertaken 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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Impact Environmental management measures Responsibility Timing 

Hydrology, water quality and flooding 

Concept Proposal 

Sedimentation of 

surrounding 

watercourses and 

drainage lines 

 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).  

Contractor  Pre-construction 

Contamination of 

surrounding 

watercourses and/or 

groundwater 

 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. The requirements of the plan are detailed in Section 15.5. 

Contractor Construction 

Management of 

groundwater quantity 

and quality 

 Consultation with the EPA and NSW Office of Water would be undertaken 

prior to construction, regarding monitoring and the management of 

groundwater quality from contamination sources. Parameters to be monitored 

would be agreed with the EPA and the NSW Office of Water. 

Roads and 

Maritime 

Pre-construction 

 Pre-construction monitoring of groundwater quality, groundwater flows and 

groundwater levels would continue to be undertaken to establish existing 

groundwater quality, flow paths and levels of the Concept Proposal.  

Roads and 

Maritime 

Pre-construction 

Groundwater flow 

impacts 

 Monitoring of the Red-crowned Toadlet habitat would be undertaken prior to 

and during construction to determine any groundwater impacts on the habitat. 

Roads and 

Maritime 

Pre-construction 

Construction 

Interception of 

groundwater during 

construction 

 Groundwater flows intercepted by project structures (slots and cuttings) 

would be collected, treated as necessary and recharged into water courses or 

stormwater. 

Contractor  Construction 

 Engineering methods, such as cross drains, would be used to capture and 

manage groundwater flows during construction. 

Contractor  Construction 
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Impact Environmental management measures Responsibility Timing 

Water sharing plans  Consultation with NSW Office of Water would be undertaken concerning 

relevant water sharing plans and the need for groundwater extraction 

licences or approvals prior to construction.  

Roads and 

Maritime 

Pre-construction 

Stage 1 Project 

Erosion and sediment 

control (construction) 

 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 

Surface water quality 

during operation 

 Three in-line pollutant control devices would be designed and installed at the 

following locations:  

– Drainage Line 1 – Cobb Street (refer to Appendix M Figure 8.1, Sheet 1 of 

4 for location) 

– Drainage Line 2 – Outlet of new piped stormwater drainage line in 

Wakehurst Parkway road reserve north of Stage 1 Project (refer to 

Appendix M Figure 8.1, Sheet 3 of 4 for location) 

– Drainage Line 3 – Patanga Road (refer to Appendix M Figure 8.1, Sheet 3 

of 4 for location)  

Contractor Pre-construction 

Construction 
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Impact Environmental management measures Responsibility Timing 

Scour of bank drainage 
line and potential 
channel erosion. 

 Outlet scour protection, such as a rock rip rap apron with an energy 
dissipation structure, would be considered as part of the detailed design at 
the pipe outlet in the drainage line downstream (west) of Wakehurst Parkway. 

Contractor Pre-construction 

Interception of 
groundwater during 
construction 

 Groundwater flows intercepted by project structures, such as cuttings, would 
be collected, treated as necessary and recharged into watercourses or 
stormwater.  

Contractor  Construction 

 Engineering methods, such as cross drains, would be used to capture and 
manage groundwater flows during construction. 

Contractor  Construction 

Resource use and waste management 

Concept Proposal 

Inappropriate handling 
and/or disposal of waste 

 A Resource and Waste Management Plan will be prepared for each 
construction stage of the Concept Proposal to identify the hierarchy for 
sourcing and use of resources.  

Contractor Pre-construction 

 Wastes would be managed consistent with the WARR Act principles of 
avoidance, reduction, reuse and recycling. 

Contractor Construction 

Stage 1 Project 

Inappropriate handling 
and/or disposal of waste 

 A Resource and Waste Management Plan will be prepared to identify the 
hierarchy for sourcing and use of resources. The plan will adopt the Resource 
Management Hierarchy principles of the WARR Act and include: 

– Identification the waste streams that will be generated during construction; 

– A waste register detailing types of waste collected, amounts, date, time, 
and details of disposal; and 

– A resource management strategy detailing beneficial reuse options for 
surplus and/or unsuitable material. 

Contractor Pre-construction 
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 All wastes, including contaminated wastes, will be identified and classified in 

accordance with Environmental Guidelines: Assessment, Classification and 

Management of Liquid and Non-Liquid Wastes. 

Contractor Construction 

 Disposal of any non-recyclable waste will be in accordance with the POEO 

Act and Waste Classification Guidelines: Part 1 Classifying Waste. 

Contractor Construction 

Inappropriate disposal 

of excavated material 

that cannot be reused in 

the Stage 1 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 

Greenhouse gas and climate change 

Concept Proposal and Stage 1 Project 

Energy consumption 

during construction 

 Energy (fuel/electricity) efficiency would be assessed in selecting plant and 

equipment. Where reasonable and feasible, plant and equipment with higher 

energy efficiency ratings would be selected.  

Contractor Pre-construction 

 Use of locally sourced materials to reduce transport emissions where 

reasonable and feasible.  

Contractor Construction 

 Flyash content within concrete would be specified where feasible.  Contractor Pre-construction 

 The feasibility of using biofuels (biodiesel, ethanol, or blends such as E10 or 

B80) would be investigated by the contractor, taking into consideration the 

capacity of plant and equipment to use these fuels, ongoing maintenance 

issues and local sources. Works would be planned to minimise fuel use. 

Contractor Construction 
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Impact Environmental management measures Responsibility Timing 

Re-use of excavated 

road materials 

 Reuse of excavated road materials would be maximised as far as possible 

where they are cost, quality and performance competitive to reduce use of 

materials (with embedded energy). 

Contractor Pre-construction 

Energy consumption 

during operation 

 Investigate opportunities to use renewable energy sources to operational 

requirements such as power control systems, lighting and signage where 

reasonable and feasible.  

Roads and 

Maritime 

Post-construction 

Cumulative impacts and interactions 

Concept Proposal and Stage 1 Project 

Cumulative impacts  Broad consultation would be undertaken with potentially affected local 

community and key stakeholders in coordination with proponents of other 

nearby projects. 

Roads and 

Maritime 

Construction 

 Consultation would be undertaken with proponents of other nearby projects to 

increase the overall awareness of project timeframes/staging and impacts 

and to provide a more coordinated approach to managing construction in the 

area. 

Roads and 

Maritime 

Construction 
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21 Environmental risk analysis 

This Section explains how environmental issues for the Concept Proposal and Stage 1 Project 

were identified through an environmental risk analysis process and documents the findings of 

that process. 

Director-General’s requirements Where addressed 

Environmental Risk Analysis — notwithstanding the above key assessment 

requirement, the EIS must include an environmental risk analysis to identify 

potential environmental impacts associated with the proposal (construction and 

operation), proposed mitigation measures and potentially significant residual 

environmental impacts after the application of proposed mitigation measures. 

Where additional key environmental impacts are identified through this 

environmental risk analysis, an appropriately detailed impact assessment of this 

additional key environmental impact must be included in the EIS. 

Section 21 

21.1 Overview 

Before lodging the Northern Beaches Hospital Road Connectivity and Network Enhancements 

State Significant Infrastructure Application Report (Roads and Maritime, 2014x), Roads and 

Maritime reviewed the outcomes of preliminary investigations and community and stakeholder 

consultation and identified those environmental issues of most importance for the Concept 

Proposal and Stage 1 Project through a preliminary environmental risk analysis.  

The findings formed the basis of Roads and Maritime’s staged application, and helped the 

Director-General formulate the ‘key issues’ for the Concept Proposal and Stage 1 Project as 

outlined in the DGRs. The identification of key issues in the staged application and DGRs is 

described in further detail in Sections 21.2 and 21.3, respectively.  

As required by the DGRs, the process of environmental risk analysis continued during the course 

of preparing this EIS. The emphasis was on using the detailed information gathered during the 

assessment process to review the environmental aspects of the project. More specifically, the 

analysis 

 Identified environmental issues, including key issues in the DGRs, and any other issues.  

 Examined potential impacts and proposed mitigation measures in relation to the identified 

issues.  

 Identified the nature and extent of impacts likely to remain after mitigation measures are 

applied. 

Based on this analysis, an environmental risk category was assigned to each potential impact. 

This enabled the identification of any matters that might be considered as additional key issues, 

and provided a basis for an appropriately detailed assessment of these additional key issues in 

this EIS. 

The environmental risk categories are described in Table 21.1 with the assessment of residual 

risk described in Section 21.4. 
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Table 21.1 Risk categories 

Risk category Description 

Key issue High or moderate impact (actual and perceived) requiring further investigation 

to identify specific management and mitigation measures. 

Other issue Moderate or low impact that can be managed effectively with standard and 

best practice management and mitigation measures 

21.2 Preliminary environmental assessment 
A preliminary environmental assessment was undertaken prior to the preparation of this EIS to 

inform the State significant infrastructure application for the Concept Proposal and Stage 1 

Project. The outcomes of this preliminary assessment identified the following key environmental 

issues: 

 Traffic and transport 

 Noise and vibration 

 Biodiversity 

 Socio-economic, land use, property and utilities 

 Urban design (including landscape character and visual impact) 

 Aboriginal heritage 

 Geology, soils and contamination (only Concept Proposal not Stage 1 Project works) 

 Hydrology, water quality and flooding (only Concept Proposal not Stage 1 Project works) 

 Resource use and waste management (only Concept Proposal not Stage 1 Project works). 

The outcomes of the preliminary environmental assessment were documented in the State 

Significant Infrastructure Application Report, which was submitted to the then Director-General of 

the then NSW Department of Planning and Infrastructure (now Department of Planning and 

Environment). The purpose of the application report was to assist the Director-General in 

identifying the environmental impact assessment requirements for the Concept Proposal and 

Stage 1 Project, including the key issues to be addressed in the EIS. 
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21.3 Assessment of the key issues identified in the 
Director-General’s Requirements 

The key issues identified in the Director-General’s Requirements are consistent with but add to 

the key issues identified in the State significant infrastructure application report. The Director-

General’s Requirements identified the following as the key issues to be addressed in the EIS for 

the project (both the Concept Proposal and Stage 1 Project works): 

 Staging 

 Traffic and transport 

 Noise and vibration 

 Land use, social and economic 

 Biodiversity 

 Visual amenity, built form and urban design 

 Heritage 

 Air quality. 

The issues listed above have been assessed in detail as part of the preparation of this EIS. The 

results of this assessment are presented in Sections 7 to 19. 

21.4 Risk analysis summary 

A summary of the environmental risk analysis undertaken as part of this EIS is provided in 

Table 21.2. The results of the environmental risk analysis confirm that the DGRs included all key 

issues. None of the additional environmental issues assessed for the Concept Proposal and 

Stage 1 Project were considered to constitute key issues. 
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Table 21.2 Environmental risk analysis – summary 

DGRs – 

Key 

issue? 

Potential impacts and proposed mitigation Potential residual impacts Risk category 

following 

analysis 

EIS 

reference 

Traffic and transport 

Yes   Key issue Section 7 

 Construction impact: Potential safety issues for the 

Concept Proposal and Stage 1 Project relating to 

increased heavy vehicle movements, as well as to 

higher traffic flows temporarily traversing lower-capacity 

road sections. 

Mitigation: Implement measures to address safety risks 

as part of the Construction Traffic Management Plan. 

Safety measures for the Concept 

Proposal and Stage 1 Project will 

address safety risks for construction 

workers and motorists. With mitigation, 

residual safety risks are expected to be 

minor. 

 Section 7.3 

Construction impact: Temporary disruptions and delays 

due to reduced speed limits, increased truck and 

construction machinery movements and temporary 

road closures. 

Mitigation: Implement measures to manage 

construction related delays as part of the Construction 

Traffic Management Plan. 

Increased travel times due to road works. 

Periodic delays associated with lane 

occupancy.  

 Section 7.3 

Construction impact: Potential for cumulative traffic 

impacts due to concurrent construction with the hospital 

and Stage 1 and Stage 2 projects.  

Mitigation: Coordination between these projects to 

schedule construction activities in a way that minimises 

traffic disruption. 

Increased travel times due to road works. 

Periodic delays associated with lane 

occupancy.  

 Section 7.3 
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DGRs – 

Key 

issue? 

Potential impacts and proposed mitigation Potential residual impacts Risk category 

following 

analysis 

EIS 

reference 

Construction impact: Increased travel times due to 

potential rerouting/diversion to alternative routes. 

Mitigation: No specific mitigation required. 

Increased travel times and diversion  Section 7.3 

Construction impact: Temporary impacts on pedestrian 

and cyclist access for the Concept Proposal and Stage 

1 Project due to diversions and localised changes to 

access. Temporary changes to bus access 

arrangements, including stop relocation, resulting in 

increased walk distance for certain customers. 

Temporary decrease in kerbside parking availability. 

Mitigation: Implement measures (signage, controllers) 

as part of the Construction Traffic Management Plan to 

ensure impacts are minimised. 

Minor delays for pedestrians and cyclists 

for the Concept Proposal and Stage 1 

Project. Access will be maintained on 

key routes. Temporary reduction in 

kerbside parking availability. 

 Section 7.3 

Operational impact: During operation, changes to traffic 

patterns on the road network, including increased travel 

volumes on Frenchs Forest Road resulting from the 

Stage 1 Project. 

Mitigation: Conduct an operational traffic review and 

identify any opportunities for road safety and traffic 

management measures and/or project refinements. 

Moderate increases in traffic using 

Frenchs Forest Road, however, travel 

speeds are expected to improve 

providing travel time savings for traffic. 

 Section 7.4 

Operational impact: Safety impacts associated with 

increased traffic on Frenchs Forest Road resulting from 

the Stage 1 Project. 

Mitigation: Conduct an operational traffic review and 

identify any opportunities for road safety and traffic 

management measures and/or project refinements. 

Overall number of crashes (including 

those resulting in casualties) is expected 

to be lower with the project. 

 Section 7.4 
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DGRs – 

Key 

issue? 

Potential impacts and proposed mitigation Potential residual impacts Risk category 

following 

analysis 

EIS 

reference 

Noise and vibration 

Yes   Key issue Section 8 

 Construction impact: Noise from road construction 

activities within the corridor and from the operation of 

construction site compounds. 

Mitigation: Prepare a Construction Noise and Vibration 

Management Plan. Implement reasonable and feasible 

measures to address construction noise.  

Mitigation will reduce impacts, but 

intrusive construction noise is still 

expected at some locations. This would 

typically be short-term in nature. 

 Section 8.3 

 

Construction vibration: Building damage is unlikely due 

to achieved separation distances. Some potential for 

vibration to be perceptible at times during works. 

Mitigation: Prepare a Construction Noise and Vibration 

Management Plan and implement measures to address 

construction vibration (including equipment selection, 

working distances and response to vibration related 

complaints). 

With mitigation, residual construction 

vibration impacts are expected to be 

minor. 

 Section 8.3 

 

Operational impact: Road traffic noise associated with 

changes to traffic volumes and road geometry.  

Mitigation: For the Concept Proposal, development of 

reasonable and feasible road traffic noise mitigation 

would be undertaken at concept design stage which 

may include noise barriers. For the Stage 1 works 

properties have been identified for consideration of 

property treatments. 

Implementation of noise mitigation would 

aim to meet operational noise criteria.  

 Section 8.4 
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DGRs – 

Key 

issue? 

Potential impacts and proposed mitigation Potential residual impacts Risk category 

following 

analysis 

EIS 

reference 

Biodiversity 

Yes   Key issue Section 9 

 Construction impact: Vegetation removal would occur 

early during each Stage of construction under the 

Concept Proposal. The Concept Proposal would result 

in the removal of an estimated total of 7.6 hectares of 

vegetation, comprising 5.1 hectares of EEC, with 1.2 

hectares associated with Stage 1 works. Impacts on 

Red-crowned Toadlet habitat are also anticipated by 

the Concept Proposal and Stage 1 Project. 

Mitigation: Preparation of a biodiversity offset strategy, 

undertake pre-clearance surveys, minimise clearing, 

implement a landscape plan and implement a weed 

management plan. 

Offsetting will assist in addressing 

residual impacts. Impacts on threatened 

species, populations, and their habitats 

were assessed as not significant. 

 Section 9.3 

 

 Operational impact: While connectivity is already 

limited by the existing road network, increasing the 

width of road corridors as a result of the Concept 

Proposal is likely to exacerbate this. 

Mitigation: Options are being investigated to facilitate 

fauna movement and mitigate potential impacts on 

connectivity, particularly north-south connectivity.  

  Section 9.4 
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DGRs – 

Key 

issue? 

Potential impacts and proposed mitigation Potential residual impacts Risk category 

following 

analysis 

EIS 

reference 

Social and economic 

Yes   Key issue Section 10 

 Pre-construction impact: Impacts on residents and 

businesses as a result of the total or partial acquisition. 

Mitigation: Early and on-going consultation. Undertake 

acquisition consistent with the requirements of the Land 

Acquisition (Just Terms Compensation) Act 1991. 

With mitigation, residual impacts will be 

minimised to the extent possible. 

 Section 

10.3 

 

Construction impact: Reduced amenity (traffic and 

access, temporary congestion, construction impacts). 

Mitigation: Undertake early and ongoing consultation 

with affected people. Implement measures to reduce 

construction related disruption. 

With mitigation, there would still be a 

degree of construction related disruption. 

Affected people and businesses would 

be kept informed about the nature and 

duration of expected impacts. 

 Section 

10.3 

Operational impact: Development of the Concept 

Proposal has the potential to change the current 

character of parts of the locality. 

Mitigation: Urban design and access related mitigation 

measures to be implemented in consultation with the 

community where applicable. 

The changes resulting from the hospital 

and changes to the road network are 

likely to generate anxiety amongst the 

local community who have a strong 

attachment to the existing character of 

the area. 

 Section 

10.4 
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DGRs – 

Key 

issue? 

Potential impacts and proposed mitigation Potential residual impacts Risk category 

following 

analysis 

EIS 

reference 

Landscape character and visual impact 

Yes   Key issue Section 11 

 Construction impact: Reduced visual amenity for a 

number of existing residences and businesses as 

construction works and new road infrastructure would 

be clearly visible for the duration of construction. 

Mitigation: Organise, manage and screen site 

compounds and work areas to minimise visual impacts. 

Minimise vegetation clearance. 

Construction activities would be visible 

from some locations. Construction visual 

impacts are temporary by nature. 

 Section 

11.3 

Operational impact: Impact of built structures and 

vegetation removal on sensitive receivers. 

Mitigation: Ensure built structures are designed 

consistent with the urban design vision for the project. 

Implement a landscape plan. 

Moderate to high and high visual impacts 

are anticipated at some locations. 

 Section 

11.4 

Aboriginal heritage 

   Key issue Section 12  

 Construction impact: Disturbance or destruction of 

previously unidentified Aboriginal heritage artefacts in 

the road corridor or site compound locations. 

Mitigation: Develop and implement procedures for 

unexpected finds.  

With mitigation, residual impacts are 

expected to be limited. 

No potential Aboriginal archaeology was 

identified within the current construction 

footprint. 

 Section 

12.3  
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DGRs – 

Key 

issue? 

Potential impacts and proposed mitigation Potential residual impacts Risk category 

following 

analysis 

EIS 

reference 

Non-Aboriginal heritage 

   Key issue Section 13  

 Construction impact: The heritage listed former 

Methodist Church would be impacted by the Stage 1 

Project works. Potential impacts may be associated 

with the Stage 2 Project works on the Former Hollands 

Orchard Trees and brick pit.  

Mitigation: Prior to any modification or demolition of the 

former Methodist Church, archival recording and 

consideration of opportunities to provide heritage 

interpretation would be undertaken. Further 

investigations would be undertaken to consider 

potential impacts associated with the Former Hollands 

Orchard Trees and brick pit.  

Damage to nearby buildings (including 

heritage items) is not expected due to 

separation distances. 

 Section 

13.3 

Construction impact: Disturbance or destruction of 

previously unidentified historic heritage (relics) in the 

road corridor or site compound locations. 

Mitigation: Develop and implement a procedure for 

unexpected finds. 

With mitigation, residual impacts are 

expected to be limited. 

 Section 

13.3 
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DGRs – 

Key 

issue? 

Potential impacts and proposed mitigation Potential residual impacts Risk category 

following 

analysis 

EIS 

reference 

Air quality 

Yes   Key issue Section 14  

 Construction impact: Mobilisation of dust. 

Mitigation: Implement measures to minimise dust 

including minimising exposed surfaces, water 

suppression and covering of loads. 

With mitigation, residual impacts are 

expected to be limited. 

 Section 

14.3 

 

 Operational impact: Overall improvements in air quality 

are anticipated due to reduced congestion and 

increased travel speeds. In some locations vehicles will 

move closer to sensitive receivers. 

Mitigation: No specific mitigation proposed. 

Small increases in vehicle emissions at 

some locations. 

 Section 

14.4 
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DGRs – 

Key 

issue? 

Potential impacts and proposed mitigation Potential residual impacts Risk category 

following 

analysis 

EIS 

reference 

Geology and soils, and contamination 

Yes   Key issue Section 15 

 Construction impact: Impacts on water quality from 

erosion and sedimentation and accidental spills. 

Mitigation: Prepare a Soil and Water Management Plan 

to address erosion and sedimentation risks. Incorporate 

subsoil drainage into further design for the Stage 2 

Project subsurface ‘slot’ structure. Implement measures 

to reduce the likelihood of spills and the extent of 

impacts should they occur.  

With mitigation, residual impacts are 

expected to be limited. 

 Section 15 

Construction impact: Disturbance of contaminated land 

associated with Stage 2 Project works. Consequential 

environmental and human health impacts. 

Mitigation: Undertake further contamination 

investigations as part of the Stage 2 Project EIS and 

identify appropriate mitigation measures.  

With mitigation, residual impacts are 

expected to be manageable. 

 Section 15 

Operational impact: Increase in the transport of road 

surface pollutants (brake dust, rubber, oils, fuels) to 

local waterways via the pavement drainage system. 

Risk of spills. 

Mitigation: Detailed design would consider practicable 

measures to optimise pollution mitigation. 

Some remaining potential for polluted 

runoff to further degrade receiving water 

quality. 

Overall number of crashes is expected to 

be lower with the proposal.  

 Section 15 
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DGRs – 

Key 

issue? 

Potential impacts and proposed mitigation Potential residual impacts Risk category 

following 

analysis 

EIS 

reference 

Hydrology and flooding 

Yes   Key issue Section 16 

 Operational impact: Scour at pipe outlets as well as 

impacts on creek bank stability. 

Mitigation: Identify measures during detailed design to 

address potential for scour and creek bank instability.  

With mitigation, residual impacts are 

expected to be limited. 

 Section 

16.4 

Resource use and waste management 

Yes   Key issue Section 17 

 Construction impact: Generation and disposal of waste 

from earthworks and construction activities. 

Mitigation: Prepare and implement a Materials 

Management Plan and Resource and Waste 

Management Plan consistent with best practice 

guidelines. Ensure all waste disposal occurs in 

accordance with its waste classification and associated 

legal requirements. Identify opportunities for disposal of 

surplus material. 

With mitigation, residual impacts are 

expected to be limited. 

 Section 

17.3 
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DGRs – 

Key 

issue? 

Potential impacts and proposed mitigation Potential residual impacts Risk category 

following 

analysis 

EIS 

reference 

Climate change and greenhouse gas 

No   Other issue Section 18 

 Construction impact: increase in greenhouse gas 

emissions from vegetation clearing, construction fuel 

use and energy embodied in construction materials. 

Mitigation: Maximise reuse and recycling. Implement 

energy efficiency measures. Source materials locally 

where possible to reduce transport emissions. 

With mitigation, there would still be 

greenhouse gas emissions associated 

with the construction of the project. 

 Section 

18.3 

 

Operational impact: Increased energy use (and 

associated emissions) due to the operation of the 

project (lighting, signals, and maintenance). 

Mitigation: Investigate opportunities to use renewable 

energy for operation of the project.  

With mitigation, there would still be 

greenhouse gas emissions associated 

with the operation of the project. 

 Section 

18.4 
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DGRs – 

Key 

issue? 

Potential impacts and proposed mitigation Potential residual impacts Risk category 

following 

analysis 

EIS 

reference 

Cumulative impacts and interactions 

No   Other issue Section 19 

 Construction impact: Additional impacts arising from 

interaction with other projects during the construction 

period (eg the hospital and the Stage 2 Project) 

including traffic disruptions and general amenity.  

Mitigation: Consult the proponents of other projects to 

provide a more coordinated approach to managing 

construction in the area. 

With mitigation, residual impacts are 

expected to be limited. 

 Section 

19.3 

Operational impact: Cumulative benefit in terms of 

enhanced accessibility, increased capacity of the traffic 

network and improved flow of traffic. 

Mitigation: Cumulative benefit. No mitigation required. 

Cumulative benefit.  Section 

19.4 
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22 Project justification and conclusion 

This Section presents a justification of the Concept Proposal and Stage 1 Project and a 

conclusion to the EIS. It considers a range of issues including project benefits, protection of the 

environment, the objects of the EP&A Act, including ecologically sustainable development (ESD) 

and community consultation.  

22.1 Justification 

22.1.1 Project justification 

The Northern Beaches Hospital is the key component in the Northern Beaches Health Service 

Redevelopment project that involves a repositioning of the delivery of health services on the 

Northern Beaches to address contemporary and future needs of the local community.  

The hospital site is strategically positioned both with regard to its location in the eastern half of the 

North Sydney Local Health District and within the Northern Beaches road transport network. 

However, there are existing constraints within the existing road network that would limit efficient 

access to the hospital. These include restrictions on certain turning movements at the 

intersections of Warringah Road and Wakehurst Parkway, Frenchs Forest Road and Wakehurst 

Parkway. Removal of these restrictions without changes to the surrounding existing road network 

is not practicable as it would greatly exacerbate already high levels of congestion that impact on 

traffic movement, particularly during peak travel periods. 

The Long Term Transport Master Plan identifies Warringah Road as a key strategic transport 

corridor linking Dee Why and Chatswood. Heavy traffic flows and congestion along Warringah 

Road during commuter peak periods and, to a lesser degree, during business hours result in 

low average peak travel speeds, unreliable travel times and disruptions to traffic movements. This 

impacts both road users and the adjoining community. Warringah Road is already operating at or 

beyond capacity during peak periods and is expected to experience continued traffic growth in the 

future. 

Buses are the primary mode of non-car travel that service the Northern Beaches area with many 

routes running along the Warringah Road corridor. Existing levels of congestion affect the 

reliability of bus services and achievement of target operational speeds, and would expect to 

worsen with increased congestion. This would also constrain the introduction of bus priority 

initiatives such as Bus Rapid Transit within the corridor. 

Based on the anticipated future land use changes associated with hospital development, the 

proposed development within the Northern Beaches Hospital Precinct under Warringah Council’s 

structure plan (currently being prepared by Warringah Council), and the current level of 

congestion on Warringah Road (a key strategic transport corridor linking Dee Why and 

Chatswood), the Concept Proposal is needed at a strategic level to: 

 Assist in the management of journeys in connection with anticipated future intensification of 

medical, commercial and residential land uses surrounding the proposed hospital 

 Mitigate the worsening of traffic congestion on the Warringah Road and Wakehurst Parkway 

arterial road corridors and their principal feeder roads  
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 Enhance access arrangements by car, bus and active transport for the Northern Beaches 

Hospital employees, patients, outpatients and visitors 

 Facilitate improved access to the Northern Beaches Hospital and the surrounding employment 

precincts 

 Have key infrastructure components in place for the proposed hospital opening in 2018. 

The Concept Proposal objectives are outlined in Section 3.3 and focus on relieving congestion, 

improving access, minimising impacts and improving safety. A summary of how the Concept 

Proposal addresses these objectives is provided in Table 22.1.  

Table 22.1 Assessment of the Concept Proposal against the project objectives 

Project objectives Assessment of the project against objectives 

Improve peak period travel 

speeds and reliability on 

Warringah Road following the 

development of the Northern 

Beaches Hospital and the 

surrounding precinct. 

The Concept Proposal would improve average travel speed by around 70 

per cent and reduce the average number of stops per vehicle by around 

half.  

While the Stage 1 Project would provide only limited benefit to travel 

speed along Warringah Road, with the completion of the Stage 2 Project 

(the complete Concept Proposal) substantially greater improvements to 

peak travel speeds and reliability would be achieved.  

Improve the network 

performance surrounding the 

Northern Beaches Hospital to 

support the development of 

the precinct. 

The Concept Proposal would improve key intersection performance, 

reducing the average delay time per vehicle, and would allow substantially 

more traffic to enter the existing road network from outside due to the 

additional capacity provided.  

The improvements in network performance associated with the Stage 1 

Project would be relatively modest in the morning peak (around a 20 per 

cent improvement) but greater in the evening peak. However, with 

completion of the Stage 2 Project, more substantial network performance 

improvements are anticipated. Performance improvements at key 

intersections along the Naree Road/Frenchs Forest Road corridor are also 

anticipated with the Stage 1 Project, however the Stage 2 Project is 

required to achieve improvements at intersections along Warringah Road 

and Forest Way. 

To support the activation of 

the Northern Beaches Hospital 

Precinct by facilitating access 

connections to the proposed 

hospital. 

The Concept Proposal aims to provide a road network solution that 

optimises connectivity of the existing road network surrounding the 

Northern Beaches Hospital and its environs.  

The Stage 1 Project has been developed in response to the main hospital 

access being proposed to be located on Frenchs Forest Road West. If 

approved, the Stage 1 Project could commence construction to coincide 

with the proposed opening of the Northern Beaches Hospital in 2018. 

Development of the Stage 1 Project design considered various options to 

provide access connections to the proposed hospital in the context of 

existing road network constraints including: 

 Additional capacity provided at the intersection of Forest Way and 

Naree Road to cater for through traffic and additional movements 

toward the hospital. 
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Project objectives Assessment of the project against objectives 

 Widening of Naree Road and Frenchs Forest Road West to allow for 

the additional traffic demand to access the hospital including new 

signalised intersections, slip lanes and exclusive ambulance only 

access to the proposed hospital.  

 Introducing right turn movements from Wakehurst Parkway into 

Frenchs Forest Road West to access the hospital and provide network 

enhancements at this location.  

 Connectivity from the south is provided through an un-signalised 

dedicated left turn lane (with formal pedestrian crossing) on Wakehurst 

Parkway to Frenchs Forest Road West. 

 Additional capacity for the right turn from Warringah Road (westbound) 

into Allambie Road (northbound), directing hospital traffic from the east 

along Frenchs Forest Road East. 

To allow for road based public 

transport along and across the 

corridor. 

The Concept Proposal includes bus priority measures and would improve 

bus travel times, thereby supporting bus priority initiatives such as Bus 

Rapid Transit within the corridor. Proposed bus priority measures, such as 

dedicated bus lanes on approach to and departure from major 

intersections and extended bays, would benefit public transport customers 

in the Concept Proposal, not just those accessing the proposed Northern 

Beaches Hospital. These would include those using public transport to 

access jobs and activities within and outside the Concept Proposal, as 

well as present and future school children using school buses. 

The Stage 1 Project would include new bus priority measures at the 

Frenchs Forest Road and Wakehurst Parkway intersection. Existing bus 

priority measures at the intersection of Wakehurst Parkway and 

Warringah Road would be retained, and the Warringah Road bus right 

turn only into Frenchs Forest Road East would be upgraded.  

Improvements to the pedestrian and cycling network are also proposed. 

To maintain or improve road 

safety in accordance with 

current standards. 

The Stage 1 Project includes the upgrading and signalisation of several 

intersections, including the provision of pedestrian crossings, which is 

expected to result in improvements in pedestrian safety at these locations.  

Upgraded intersections and the provision of additional road capacity 

associated with the Stage 1 Project would also mitigate any potential for 

safety issues resulting from the increase in traffic volumes.  

Two key areas where the Stage 1 Project is predicted to improve road 

safety include: 

 The widening of Frenchs Forest Road to provide two lanes in each 

direction is expected to reduce the frequency of rear end collisions, 

where traffic are waiting to turn into the residential streets along the 

corridor.  

 The upgrading and signalisation of the intersection of Forest Way and 

Naree Road is expected to reduce the occurrences of turning collisions 

as the signalisation of the intersection is expected to remove the 

conflict between the turning movements. 
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Project objectives Assessment of the project against objectives 

To minimise impacts on the 

environment. 

A number of potential environmental impacts from the Concept Proposal 

and Stage 1 Project have been avoided or reduced during the 

assessment of alternatives, development of the strategic design for the 

Concept Proposal, and through concept design development for the Stage 

1 Project. In particular, minimising impact to threatened species, 

populations and ecological communities, and their habitats was 

considered during Concept Proposal and Stage 1 Project design 

development. This included minimising impact to DFEC and Red-crowned 

Toadlet habitat.  

Notwithstanding, the Concept Proposal and Stage 1 Project would result 

in impacts on the environment during construction and operation. 

To optimise the design to 

provide an urban design and 

landscape outcome that 

complements the surrounding. 

The Stage 1 Project’s urban design ensures that the project is physically 

and visually integrated with its surrounding environment and, where 

possible, maximises engagement of the road user with local context in 

order to provide a more enjoyable and interesting driving experience. 

The Concept Proposal would address the transport task and required access improvements 

arising from background growth in transport demand. It would provide overall transport network 

benefits accruing to the wider community, beyond those addressing the access and movement 

requirements of the Northern Beaches Hospital. These include: 

 Increases in through-traffic capacity, reducing future traffic congestion levels and improving the 

average travel speed for vehicles 

 Proposed bus priority measures 

 Improved pedestrian connectivity. 

The Concept Proposal, including the Stage 1 Project, and potential impacts associated with the 

construction and operation of the project have been assessed as part of this EIS and appropriate 

mitigation measures identified to avoid and mitigate identified impacts. The views of relevant 

government stakeholders and the community have also been taken into account in consideration 

of the public interest. Community feedback was sought via a variety of methods including 

community information sessions. Meetings were also held with relevant government stakeholders, 

providing information about the project and the opportunity to comment. 

The degree to which the Concept Proposal and Stage 1 Project address the objectives of the 

EP&A Act is presented in Table 22.2. The relationship of the project to ESD is described in 

Section 22.1.3, which discusses how the principles of the four tenets of ESD have been 

recognised and applied during the development and assessment of the Concept Proposal and 

Stage 1 Project. 

Based on the above, the Concept Proposal, including the Stage 1 Project, is clearly in the public 

interest.  
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22.1.2 Objectives of the EP&A Act 

The objectives of the EP&A Act provide a framework within which the justification of the Concept 

Proposal and Stage 1 Project can be considered. A summary of this assessment is provided in 

Table 22.2. 

Table 22.2 Objectives of the EP&A Act 

EP&A Act objective Comment 

To encourage the proper management, 

development and conservation of 

natural and artificial resources, including 

agricultural land, natural areas, forests, 

minerals, waters, cities, towns and 

villages for the purpose of promoting the 

social and economic welfare of the 

community and a better environment. 

Overall the Concept Proposal and Stage 1 Project would 

manage, develop and conserve natural and artificial resources 

appropriately and would result in social and economic benefits 

to the community.  

It promotes social and economic welfare by providing 

connectivity and network enhancements through and within the 

Northern Beaches Hospital Precinct for both people and goods. 

The Concept Proposal and Stage 1 Project also make efficient 

use of urban land by utilising an existing transport corridor. 

A range of safeguards and mitigation measures are proposed to 

address potential environmental impacts including 

environmental offsets. 

To encourage the promotion and co-

ordination of the orderly and economic 

use and development of land. 

The Concept Proposal and Stage 1 Project make use of an 

existing transport corridor and, as a component of the 

development of the Northern Beaches Hospital Precinct, would 

aid in creating economic benefits.  

Roads and Maritime Services together with Health Infrastructure 

have formed an interface reference group to provide a planning 

interface for the design development and subsequent 

construction of both the Northern Beaches Hospital Project and 

the Concept Proposal. The group’s purpose is to ensure an 

integrated approach is taken to both projects with respect to 

planning and delivery. The group works to co-ordinate design 

activities of the respective projects, ensuring an integrated and 

holistic solution is developed to deliver both projects in a 

structured and co-ordinated manner. 

To encourage the protection, provision 

and co-ordination of communication and 

utility services. 

The Concept Proposal and Stage 1 Project are designed to 

minimise impacts on communication and utility services 

identified within the corridor.  

Coordination of communication and utility services has been 

considered through the strategic design of the Concept 

Proposal, the Stage 1 Project concept design development 

process, and the EIS process. Consultation activities undertaken 

with this aim have occurred with DP&E, Health Infrastructure, 

and local service providers is outlined in Section 6.4. 
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EP&A Act objective Comment 

To encourage the provision and co-

ordination of community facilities and 

services. 

The Concept Proposal provides for connectivity and network 

enhancements for public purposes as detailed in Section 1 and 

Section 5.  

The Stage 1 Project provides connectivity to ensure adequate 

access is provided by the opening year of the Northern Beaches 

Hospital as detailed in Section 1 and Section 5. 

To encourage the protection of the 

environment, including the protection 

and conservation of native animals and 

plants, including threatened species, 

populations and ecological 

communities, and their habitats. 

A thorough assessment of the existing local environment has 

been undertaken in order to identify and manage potential 

impacts of the Concept Proposal and Stage 1 Project with the 

objective to provide protection where required on the receiving 

environment. The EIS includes a Biodiversity Impact 

Assessment which specifically assessed the potential impacts 

on native animals and plants, including threatened species, 

populations and ecological communities, and their habitats.  

Impacts on DFEC and the Red-crowned Toadlet would be offset 

primarily through the NSW BioBanking Scheme and in 

accordance with the NSW Draft Framework for Biodiversity 

Assessment for assessing and offsetting State significant 

development and State significant infrastructure. Refer to 

Section 9. 

To encourage ecologically sustainable 

development. 

The principles of ESD have been considered in the development 

of the Concept Proposal (including the Stage 1 Project) and are 

discussed in Section 22.1.3. 

To encourage the provision and 

maintenance of affordable housing. 

Not relevant to the Concept Proposal and Stage 1 Project. 

To promote the sharing of the 

responsibility for environmental planning 

between different levels of government 

in the State. 

Not relevant to the Concept Proposal and Stage 1 Project. 

To provide increased opportunity for 

public involvement and participation in 

environmental planning and 

assessment. 

The Concept Proposal and Stage 1 Project development 

process has involved extensive consultation with relevant 

parties. The consultation undertaken and proposed ongoing 

consultation is outlined in Section 6. 

22.1.3 Ecologically sustainable development 

ESD is development that improves the total quality of life, both now and in the future, in a way that 

maintains the ecological processes on which life depends. The principles of ESD have been an 

integral consideration throughout the development of the Concept Proposal and Stage 1 Project.  

ESD requires the effective integration of economic and environmental considerations in 

decision-making processes. The four main principles supporting the achievement of ESD are 

discussed below. 
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Precautionary principle  

The precautionary principle deals with reconciling scientific uncertainty about environmental 

impacts with certainty in decision-making. It provides that where there is a threat of serious or 

irreversible environmental damage, the absence of full scientific certainty should not be used as a 

reason to postpone measures to prevent environmental degradation.  

This EIS has identified a number of environmental risks associated with the Concept Proposal 

and Stage 1 Project and the management measures to be implemented to avoid or mitigate those 

risks. Implementation of the identified mitigation measures would result in acceptable residual 

risks and no significant risk of serious or irreversible environmental harm. 

Impacts on DFEC would be managed through firstly minimising the extent of impact as far as 

practicable, secondly by securing suitable offset sites where available, and then through 

retirement of biodiversity credits under the NSW BioBanking Scheme. Supplementary measures 

would be implemented if impacts could not be fully offset by the other measures. 

Inter-generational equity  

Social equity is concerned with the distribution of economic, social and environmental costs and 

benefits. Inter-generational equity introduces a temporal element with a focus on minimising the 

distribution of costs to future generations.  

For road projects, the environmental aspects that are most relevant are waste and resources, 

socio-economics, biodiversity, water quality, air quality, climate change and cumulative impacts. 

Table 22.3 considers these matters. 

Table 22.3 Intergenerational equity considerations 

Aspect Comment 

Waste and resources The resource demand and waste generation associated with the Concept 

Proposal and Stage 1 Project would be short-term (mostly limited to the 

construction phase) and are not of a scale that is likely to affect the access of 

future generations to resources or waste disposal sites. 

Socio-economics The Concept Proposal and Stage 1 Project would require some property 

acquisition which would affect a small number of residents and businesses. 

Major land use changes are not expected (refer to Section 10).  

During operation, the Stage 1 Project would provide improved access and 

connectivity to the Northern Beaches Hospital. The Stage 2 Project would be 

designed to provide network enhancements throughout the Concept Proposal, 

resulting in improved travel reliability and savings in transportation and vehicle 

operating costs. 

Future generations would not be affected by the small amount of property 

acquisition required. They would however benefit from the operation phase 

benefits of the Concept Proposal and Stage 1 Project including the economic 

benefits and improved accesses for business. 
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Aspect Comment 

Biodiversity Both stages of the Concept Proposal would impact on biodiversity values, 

notably in relation to the DFEC and the Red-crowned Toadlet, an endangered 

fauna species. Impacts would be minimised as far as practicable but complete 

avoidance would not be practicable. The identified mitigation measures include 

offsetting of impacts through the NSW BioBanking Scheme and would 

permanently protect sensitive habitat. Retention of vegetation where practicable, 

particularly within the Priority 1 Vegetation Corridor would be of long term benefit. 

Water quality The Stage 1 Project would have a negligible impact on water quality. However, 

the Stage 2 Project would increase the road catchment area with an associated 

increase in stormwater pollutant loads. Noting the sensitivity of receiving 

environments, the EIS recommends the installation of in-line pollution control 

devices and temporary storage facilities to reduce gross pollutants and totals 

suspended solids. These would also facilitate effective spill containment. These 

measures would contribute to improving water quality in the receiving catchments 

that would benefit both current and future generations. 

Air quality While there would be an increase in vehicle numbers using the existing road 

network and vehicles would travel closer to sensitive receivers, the improvement 

in traffic flow would result in fewer idling vehicles and better dispersion of 

emissions (refer to Section 14.4). There may be some localised changes to air 

quality but the Concept Proposal and Stage 1 Project are unlikely to result in any 

discernible effects on regional air quality. 

Climate change Sources of GHG emissions during the construction and operation of the Stage 1 

Project have been identified and quantified. Measures have been proposed to 

minimise these emissions (refer to Section 15). The potential effects of climate 

change have been considered as part of the drainage design for the Concept 

Proposal and Stage 1 Project. 

Cumulative impacts Potential cumulative impacts of the Concept Proposal and Stage 1 Project have 

been assessed (refer to Section 19). Major operational phase cumulative impacts 

are not expected. 

Should the Concept Proposal not proceed, the principle of intergenerational equity may be 

compromised, as future generations would inherit a lower level of service from the road transport 

network. Travel times and the number of accidents would increase within the Northern Beaches 

Hospital Precinct as the volume of traffic increases over time. 

Conservation of biological diversity and ecological integrity  

This principle states that ‘the diversity of genes, species, populations and communities, as well as 

the ecosystems and habitats to which they belong, must be maintained and improved to ensure 

their survival’. 

A comprehensive assessment of the existing local environment has been undertaken in order to 

identify and manage potential impacts of the proposal on biodiversity. Specific efforts have been 

taken at the design stage of the Concept Proposal to minimise impacts upon the local 

biodiversity. These have considered minimising both the Concept Proposal and the Stage 1 

Project construction impact area in locations of biological diversity, and through minimising 
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(where possible) the Concept Proposal footprint for both construction and operational aspects of 

the project. 

Where impacts would be unavoidable, a range of mitigation measures have been identified with 

the emphasis being on conserving biodiversity values locally where practicable. These measures 

include retaining vegetation in the study area (particularly where it is DFEC) and sustaining 

breeding habitat for the Red-crowned Toadlet. 

A biodiversity offset strategy has been developed in accordance with the NSW BioBanking 

Scheme and is consistent with Roads and Maritime’s Guideline for Biodiversity Offsets (Roads 

and Maritime 2011). This would be implemented to offset residual impacts including cumulative 

impacts on DFEC. 

An ecological assessment and details of site-specific safeguards are provided in Section 9. 

Improved valuation and pricing of environmental resources 

The principle of internalising environmental costs into decision making requires consideration of 

all environmental resources which may be affected by the carrying out of a project, including air, 

water, land and living things.  

This EIS has examined the environmental consequences of the Concept Proposal and Stage 1 

Project and identified mitigation measures for environmental resources which have the potential 

to experience adverse impacts. Requirements imposed in terms of implementation of these 

mitigation measures would result in an economic cost to Roads and Maritime. 

The implementation of mitigation measures would increase both the capital and operating costs of 

the Concept Proposal (including the Stage 1 Project). This signifies that environmental resources 

have been given appropriate valuation. The concept design for the Stage 1 Project has been 

developed with an environmental objective in mind to minimise potential impacts on the 

surrounding environment.  

22.2 Conclusion 

This EIS has addressed the key issues identified in the DGRs issued under Part 5.1 of the 

Environmental Planning and Assessment Act 1979. A checklist showing where the Director-

General’s Requirements are addressed in this EIS is provided in Appendix A. The assessment 

has addressed the key issues identified in the DGRs and the environmental risk analysis in 

Section 21. 

A number of potential environmental impacts from the Concept Proposal and Stage 1 Project 

have been avoided or reduced during the assessment of alternatives for the whole project and the 

development of the strategic design for the Concept Proposal, and also through concept design 

development for the Stage 1 Project. 

The Concept Proposal and Stage 1 Project as described in this EIS best meet the proposal 

objectives but would still result in some impacts due to noise and vibration, temporary disruptions 

to traffic flow and access, surface water diversions and engineering controls, removal of 

vegetation including TSC Act listed communities, socio-economic impacts including changes to 

access, impacts on items of non-aboriginal heritage, and property acquisition. 
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The study area contains potential habitat for 23 threatened flora species and 34 threatened fauna 

species listed under the TSC Act and/or the EPBC Act. Five threatened fauna species were 

identified during the autumn, winter and spring fauna surveys of 2013. No listed species under the 

FM Act were identified in the study area.  

The Concept Proposal was found to affect one ecological community listed under the TSC Act as 

EEC, the DFEC, and one threatened fauna species, the Red-crowned Toadlet (Pseudophryne 

australis) which would require offsetting.  

Assessments of significance were undertaken, in accordance with section 5A of the EP&A Act, for 

DFEC, as well as 23 flora and 37 fauna species with potential to occur in the study area that are 

currently listed as threatened or migratory under state and federal legislation. These assessments 

are based on the Concept Proposal area. Mitigation measures have been recommended to avoid 

and minimise impacts on these species and their habitat. Impacts of the project on DFEC and the 

Red-crowned Toadlet would be offset in accordance with the Offset Strategy contained in 

Appendix F. This strategy provides for offsetting residual significant impacts in a manner 

consistent with the NSW offset principles for major projects (OEH, 2013).  

The Concept Proposal does not affect Commonwealth land and is unlikely to have an impact on 

any matters of national environmental significance. 

Mitigation measures as detailed in this EIS would ameliorate or minimise expected impacts. The 

Concept Proposal and Stage 1 Project would also improve road safety for vehicles and 

pedestrians, provide improved driving conditions and reduce travel times within the Northern 

Beaches Hospital Precinct, and provide access to the Northern Beaches Hospital by year of 

opening (being 2018). 

On balance the Concept Proposal and Stage 1 Project are considered justified as the negative 

impacts are outweighed by the longer term positive impacts of providing improved road safety 

and travel times for all road users in an area of considerable anticipated growth. 
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Appendix A – Director General’s 

Requirements and checklist 

Director-Generals Requirement Where addressed in the EIS 

General requirements  

The Environmental Impact Statement (EIS) must be prepared in 
accordance with, and meet the minimum requirements of, Part 3 of 
Schedule 2 of the Environmental Planning and Assessment Regulation 
2000 (the Regulation), including: 

1. The information required under clause 6 of Schedule 2 of the 
Regulation.  

2. The content listed in clause 7 of Schedule 2 of the Regulation, 
including but not limited to: 

This EIS (including Certification) 
and Application for State 
Significant Infrastructure 

A statement of the objectives of the proposal, including a description of 
the strategic need, justification, objectives and outcomes for the 
proposal, taking into account existing and proposed transport 
infrastructure and services within the adjoining subregions, and as 
relevant outcomes and objectives of relevant strategic planning and 
transport policies, including, but not limited to, NSW 2021, NSW 
Government State Infrastructure Strategy, NSW Long Term Transport 
Master Plan (December 2012), draft Metropolitan Plan for Sydney 
(March 2013) and any other relevant plans; 

Section 3 (project need, 
objectives and strategic 
justification) and Section 22 
(justification and conclusions) 

An analysis of feasible alternatives to the carrying out of the proposal 
and proposal justification, including:  

 An analysis of alternatives/options considered having regard to the 
project objectives (including an assessment of the environmental 
costs and benefits of the proposal relative to the alternatives and 
the consequences of not carrying out the proposal), and whether or 
not the proposal is in the public interest, and  

 Justification for the preferred proposal taking into consideration the 
objects of the Environmental Planning and Assessment Act 1979; 

Section 4 (description and 
analysis of project alternatives 
and justification for selection of 
preferred option) and Section 22 
(justification for the project, 
including taking into account the 
objects of the Environmental 
Planning and Assessment Act) 

A detailed description of the proposal, including:  

 Proposed road upgrade works, including intersection treatment and 
grade separation, pedestrian and cyclists facilities and public 
transport facilities;  

 Design of the Stage 1 works, including road widening and 
intersection works, property access (including hospital and school 
access), public transport facilities (including street furniture and 
lighting);  

 Land use changes, including resumption of residential, commercial 
and/or industrial lands, and impacts to Council and Crown land; 

 Location and operational requirements of Stage 1 construction 
ancillary facilities and access; and  

 Relationship and/or interaction with existing public and freight 
transport services (including bus traffic and bus stops); 

Section 5 (project description), 
and Section 7 (Traffic and 
Transport). 
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Director-Generals Requirement Where addressed in the EIS 

An analysis of the proposal including an assessment, with a particular 

focus on the requirements of the listed key issues, in accordance with 

clause 7(1)(d) of Schedule 2 of the Regulation (where relevant), 

including an identification of how relevant planning, land use and 

development matters (including relevant strategic and statutory 

matters) have been considered in the impact assessment (direct, 

indirect and cumulative impacts) and/or in developing 

management/mitigation measures;  

Section 2 (statutory matters), 

Section 3 (planning matters), 

Section 5 (project description), 

Sections 7 to 19 (existing 

environment, potential impacts 

and mitigation measures).  

Detail how the principles of ecological sustainable development will be 

incorporated in the design, construction and ongoing operation phases 

of the proposal.  

Section 22.1.3 

Notwithstanding the key issues specific below, the EIS must include an 

environmental risk analysis to identify the potential environment 

impacts associated with the proposal.  

Section 21 

Where relevant, the assessment of key issues below, and any other 

significant issues identified in the risk assessment, must include:  

 Adequate baseline data;  

 Consideration of the potential cumulative impacts due to other 

development within the vicinity;  

 Measures to avoid, minimise and if necessary, offset the predicted 

impacts, including detailed contingency plans for managing any 

significant risks to the environment. 

Sections 7 to 19 

Key issues  

Staging   

Details of the staging of the concept proposal Sections 5 and 7 

The works included in the stage 1 Hospital Connectivity Works and the 

later Network Enhancement Works 

 

An overview of the adequacy of works within each stage to address 

the anticipated traffic impacts of the staged Northern Beaches Hospital 

proposal 

 

Co-ordination of timing of the stages with the staged development of 

the Northern Beaches Hospital, including any co-ordination 

mechanisms.  

 

Traffic and Transport Concept Proposal   

Details of how the proposed works meet the traffic and transport 

objectives of the proposal, taking into account adjacent sensitive land 

uses, future growth areas, proposed infrastructure proposal, and traffic 

(vehicular, public transport, cyclist and pedestrian) needs.  

Section 7.4.1 
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Director-Generals Requirement Where addressed in the EIS 

An assessment and modelling of operational traffic and transport 

impacts of all stages of the proposal on the local and regional road 

network.  

 

An assessment of additional impacts and/or benefit on the local and 

regional road network beyond those accommodating/compensating for 

the traffic and transport impacts of the proposed Northern Beaches 

Hospital, considering potential future land use patterns and 

intensification in the area detailed in regional planning documents.  

 

Induced traffic and operational implications for public transport 

(particularly with respect to strategic bus corridors and bus routes) and 

opportunities to improve public transport services and patronage. 

 

Pedestrian and cyclists connectivity improvements to connect key sites 

and activity nodes within the concept proposal area (including 

employment, residential, educations, hospital, retail and recreational).  

 

An assessment of construction traffic and transport impacts of the 

proposal (including ancillary facilities) and proposed management 

framework and potential mitigation measures. The assessment must 

include consideration of cumulative impacts associated with the 

construction of the proposed Northern Beaches Hospital and other 

developments in the area.  

Section 7.3.1 

Traffic and Transport Stage 1 Hospital Connectivity Works  

Detailed assessment and modelling of operational traffic and transport 

impacts of Stage 1. This must consider:  

 Key intersections within the Stage 1 area, and the level of 

service/performance of upstream and downstream intersections 

should Stage 1 be completed prior to subsequent stage(s). 

 Impacts on property and business access and on street parking 

provision, including permanent and temporary (construction) 

changes to access and parking on Frenchs Forest Road and 

surrounding streets.  

 Impacts on cyclists and pedestrian access and safety and 

consideration of opportunities to integrate cycleway and pedestrian 

elements within the surrounding networks, including consideration 

of pedestrian upgrades between Northern Beaches Hospital, The 

Forest High School, the Forestway Shopping Centre and 

employment and recreational areas. 

 Impacts on access to The Forest High School during periods of 

high traffic use, such as school starting and finishing times, sport 

periods and excursion days, service and emergency vehicle 

access, staff parking access and availability, and changes to school 

and public bus loading and drop-off arrangements (both permanent 

and temporary), including design and location of bus stops and bus 

bays. 

Section 7.4.2 
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Director-Generals Requirement Where addressed in the EIS 

Details assessment of construction traffic and transport impacts of the 

proposal (including ancillary facilities) and associated management 

measures, in particular: 

 Impacts to the road network (including safety and level of service, 

pedestrian and cyclist access, and disruption to public transport 

services and access to properties);  

 Impacts of potential shifts of traffic movements to alternative routes 

outside the proposal area;  

 Availability of on-street parking in Frenchs Forest Road and 

surrounding streets;  

 Impacts to school related traffic (bus, service, emergency and 

private vehicles) both on-site and on-street, and pedestrian and 

cycle movements;  

 Route identification and scheduling of transport movements;  

 The number, frequency and size of construction related vehicles 

(both passenger, commercial and heavy vehicles); 

 The nature of existing traffic on construction access routes 

(including consideration of peak traffic times); and 

 The need to close, divert or otherwise reconfigure elements of the 

road network associated with construction of the proposal; 

Having reference to the cumulative construction impacts of other 

developments preparing for or under construction, including concurrent 

construction associated with subsequent stage of this proposal and/or 

the Northern Beaches Hospital proposal. 

Section 7.3.2 

Details of stakeholder consultation regarding access disruption, 

including The Forest High School, Northern Beaches Hospital, and 

emergency services (particularly NSW Police regarding access to 

Frenchs Forest Police Station). 

Section 7.5 and Appendix C 

Noise and Vibration Concept Proposal  

As 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), including 

measurements of existing noise levels and modelling of anticipated 

noise levels of future traffic.  

Section 8.4.1 

The operational noise assessment must also include specific 

consideration of impacts to sensitive receivers (dwellings, child care 

centres, educational establishments, hospital, motels, nursing homes, 

or places of worship) and commercial and industrial land uses, as 

relevant and identify feasible and reasonable mitigation measures in 

consultation with relevant stakeholders.  
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Director-Generals Requirement Where addressed in the EIS 

Construction noise 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). The 

assessment must consider cumulative noise impacts from concurrent 

construction associated with Stages 1 and 2 of this proposal and/or the 

Northern Beaches Hospital proposal. 

Section 8.3.1 

Noise and Vibration Stage 1 Hospital Connectivity Works  

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, educations 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 8.4.2 

An assessment of construction noise 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, 

Conservation 2006). This assessment must consider 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 8.3.2 

An assessment of noise and vibration impacts on The Forest High 

School, including:  

 Existing noise levels within the school grounds;  

 Consideration of buildings and covered outdoor learning areas 

within close proximity to proposed construction activities and new 

traffic conditions associated with the hospital. Specific attention 

must be directed to buildings D, E, F, G and I and outdoor learning 

spaces; and  

 Vibration impacts during construction;  

Section 8.2and 8.3.2 

The construction noise assessment must present, as relevant, an 

indication of the potential for work outside standard construction hours, 

including predicted levels and exceedances of the construction noise 

goals, justification for the activity and discussion of available mitigation 

and management measures;  

Section 8.3.2 

Details of stakeholder consultation, including The Forest High School 

and the Northern Beaches Hospital, regarding disruptions due to 

construction noise impacts;  

Section 6 and Appendix C 

Details of any required construction and/or operational noise 

abatement structures.  

Section 8.5 
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Director-Generals Requirement Where addressed in the EIS 

Land Use, Social and Economic Concept Proposal  

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

Potential social and economic impacts to businesses in the vicinity of 

the proposal, and to the community associated with traffic, access, 

property, public domain and amenity related changes;  

Section 10.3.1 and 10.4.1 

Potential impacts on utilities (including communications, electricity, gas 

and water) and the relocation of these utilities;  

Section 5.2.10 

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); 

 Landscaping/urban design matters; 

 Construction activities including out of hours work; 

 Noise and vibration mitigation and management;  

 Disruption to the operation of the hospital and school facilities.  

Appendix C 

Landuse, Social and Economic Stage 1 Hospital Connectivity Works 

Indicative identification of properties required to be acquired for the 

Stage 1 works (full and partial acquisition) and an assessment of the 

scale of impact of this acquisition;  

Section 5.2.11 

Social and economic impacts on the local community, businesses and 

community facilities directly impacted by the proposal, including but 

not limited to an assessment of impacts of parking changes in Frenchs 

Forest Road and the provision of off-street parking, and amenity 

related changes;  

Section 10.3.2 

Potential impacts on utilities (including communications, electricity, gas 

and water) and the relocation of these utilities.  

Section 10.4.2 
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Director-Generals Requirement Where addressed in the EIS 

Biodiversity Concept Plan  

Potential ecological impacts of the proposal including vegetation and 

habitat clearing, connectivity, edge effects and weeds dispersal. This 

assessment of these impacts must include:  

 Desktop surveys showing the known extent of threatened species 

and habitat, and threatened ecological communities, including the 

Duffys Forest Endangered Ecological Community;  

 The approximate extent of vegetation clearing associated with the 

proposal; and 

 A description of the proposed assessment of the likely significance 

of impacts to threatened species and ecological communities;  

Section 9 

Details of the process for the provision of and identification of offset(s) 

for ecological impacts and native vegetation clearing, consistent with 

the NSW offset principles for major projects (state significant 

development and state significant infrastructure) (Office of 

Environment and Heritage 2013).  

Section 9.6.1 and Appendix F 

Biodiversity Stage 1 Hospital Connectivity Works  

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 and 

ecological communities, including the Duffys Forest Endangered 

Ecological Community (EEC);  

 Assess the likely significance of these impacts to threatened 

species and ecological communities;  

 Consider the cumulative impacts of the proposal and the adjacent 

Northern Beaches Hospital proposal, particularly with regard to the 

Duffys Forest Endangered Ecological Community and threatened 

species habitat;  

 Identify appropriate avoidance, mitigation and management 

measures, including details of alternative options considered, and 

proposed arrangements for long term management; and  

 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 and Section 4.3 
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Director-Generals Requirement Where addressed in the EIS 

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).  

Section 9.6.1 and Appendix F 

Visual Amenity, Built Form and Urban Design Concept design 

Development of urban design objectives and principles for the 

proposal, including consistency with existing (and desired) built (under 

– and –over pass structures), natural and community character of the 

areas; and 

Section 5 

A broad framework for consideration of design and safety measures, 

for pedestrian, cycle and bus connectivity and access in the vicinity of 

the proposal.  

Section 11.5 

Visual Amenity, Built Form and Urban Design Stage 1 Hospital Connectivity Works 

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 streetscape; and  

Sections 11.2 and 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 Wakehurst 

Parkway corridor;  

 Adjoining commercial, industrial, educations, cultural and 

recreational land uses; and  

 Significant vantage points in the public domain.  

Section 10 and Section 11 

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 5.2 

Safety and security for users of The Forest High School during 

construction, based on Crime Prevention Through Environmental 

Design principles;  

Section 10 
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Director-Generals Requirement Where addressed in the EIS 

Landscape needed to protect or repair affected tress 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; and  Section 16 

Visual impact assessment of the construction and operation impacts of 

the proposal and how visual and amenity impacts are to be mitigated.  

Section 11.5 and Section 11.6 

Soil, Water and Waste Concept Plan  

Assessment of potential erosion, sediment and water quality and 

quantity impacts, including an assessment of:  

 Potential water quality and quantity impacts and likely mitigation 

and management measures;  

 Potential impacts on groundwater recharge and flow path; and  

 Potential impacts of road widening and decreased permeability on 

downstream catchments and wetlands.  

Section 16.5 and Section 17.5 

Soil, Water and Waste Stage 1 Hospital Connectivity Works  

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 back stability;  

 Potential erosion and sediment controls consistent with Managing 

Urban Stormwater – Soil 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 and 17 
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Director-Generals Requirement Where addressed in the EIS 

Water quantity and stormwater impacts, including:  

 A hydraulic/hydrological study of the impacts on Council’s 

stormwater drainage system;  

 Impacts on water flows into and surrounding The Forest High 

School;  

 Details of any works likely to intercept, connect with or infiltrate 

groundwater services and of any proposed groundwater extraction;  

 Measures to mitigate or prevent an increase in downstream 

stormwater flows;  

Section 17 

Impacts on water sharing and licensing, including:  

 Consistency with relevant water sharing plans; and  

 Details of water supply sources and the purpose, location, 

construction and expected annual extraction volumes; and 

Section 16 

Management of waste, including:  

 Classification of waste taking into account the Waste Classification 

Guidelines (Department of Environment, Climate Change and 

Water 2009);  

 Waste handling, stockpiling and transportation;  

 Quantification of bulk earthworks and spoil balance, and reuse or 

disposal of excess spoil; and  

 Preliminary assessment and remediation strategies for 

contaminated land.  

Section 18 

Heritage Concept Proposal  

Details, informed by surveys if required, of Aboriginal and non-

Aboriginal heritage items likely to occur within the proposal area.  

Section 13.1 

Heritage Stage 1 Hospital Connectivity Works  

Impacts to State and local non-Aboriginal (including heritage items and 

archaeology) should be assessed. Where impacts to State or locally 

significant historic items 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 a significance assessment);  

Section 13 
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Director-Generals Requirement Where addressed in the EIS 

 Consider impacts from vibration, demolition, archaeological 

disturbance, altered historical arrangement 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 Infrastructure and the Heritage 

Council of New South Wales, to guide physical archaeological text 

excavations and include the results of these excavations;  

Impacts to Aboriginal heritage (including cultural and archaeological 

significance), in particular impacts to Aboriginal objects and potential 

archaeological deposits (PAD), should be assessed. 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 measures) generally consistent with the 

Draft Guidelines for Aboriginal Cultural Heritage Impact 

Assessment and Community Consultation (Department of 

Environment and Conservation 2005);  

 Be undertaken by a suitably qualified heritage consultant(s);  

 Demonstrate effective consultation with Aboriginal communities in 

determining and assessing impacts and developing and selecting 

options and mitigation measures (including the final proposed 

measures);  

 Assess and document the archaeological and cultural significance 

of cultural heritage values of affected sites; and  

 Develop an appropriate assessment methodology, including 

research design, in consultation with the Department and the Office 

of Environment and Heritage, to guide physical archaeological test 

excavations of the sites and areas of PAD identified in a manner 

that establishes the full spatial extent and significance of any 

archaeological evidence across each site/area of PAD, and include 

the results of these excavations.  

Section 12 

Air Quality Concept Plan  

Potential construction and operational impacts on local and regional 

are quality, including sensitive receivers, based on traffic modelling. 

Section 14.3.1and 14.4.1 

Air Quality Stage 1 Hospital Connectivity Works  

Potential construction and operational impacts on local and regional air 

quality, including sensitive receivers. This assessment must consider 

cumulative air quality impacts in the event of concurrent construction 

associated with different stages of this proposal and/or the Northern 

Beaches Hospital proposal; and  

Sections 14.3.2 and 14.4.2 

Details of the proposed mitigation measures to prevent the generation 

and emission of dust.  

Section 14.5 
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Director-Generals Requirement Where addressed in the EIS 

Environmental Risk Analysis  

Notwithstanding the above assessment requirements, the EIS must 

include an environmental risk analysis to identify potential 

environmental impacts associated with the proposal (construction and 

operation), proposed mitigation measures and potentially significant 

residual environmental impacts after the application of proposed 

mitigation measures. Where additional key environmental impacts are 

identified through this environmental risk analysis, an appropriately 

detailed impact assessment of this additional key environmental 

impact must be included in the EIS. 

Section 21 

Consultation  

During the preparation of the EIS, you must consult with the relevant 

local, State or Commonwealth Government authorities, service 

providers, community groups and affected land owners. 

Section 6.2, 6.3, and 6.4 

Local, State and Commonwealth government authorities, including the:  

 Environmental Protection Authority 

 Office of Environment and Heritage (including Heritage Division),  

 Department of Primary Industries;  

 NSW Health (including Health Infrastructure); 

 The Forest High School and Frenchs Forest Public School;  

 Department of Education and Communities;  

 NSW Police;  

 Ausgrid: and  

 Warringah Council.  

Section 6.4.1 

Specialist interest groups, including Local Aboriginal Land Councils, 

Aboriginal stakeholders, and pedestrian and bicycle user groups;  

Section 6.4.2 and 6.4.3 

Utilities and service providers; Section 6.4.1 

The public, including community groups (including any groups 

associated with the educational establishments in the proposal area) 

and adjoining and affected land owners. 

Section 6.4.2 

The EIS must describe the consultation process and the issues raised, 

and identify where the design of the proposal has been amended in 

response to these issues. Where amendments have not been made to 

address an issue, a short explanation should be provided.  

Section 6.3 and 6.4  

Further consultation after 2 years – If you do not lodge an EIS for the 

proposal within 2 years of the issue date of these DGRs, you must 

consult further with the Director General in relation to the preparation 

of the EIS.  

Appendix C  
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Appendix B – Environmental Planning and 

Assessment Regulation 2000 checklist 

Requirement Where addressed in EIS 

6 Form of the environmental impact statement 

An environmental impact statement must contain the following information: 

a) the name, address and professional qualifications of the person 

by whom the statement is prepared, 

Certification page 

b) the name and address of the responsible person, Certification page 

c) the address of the land: 

i) in respect of which the development application is made, or 

ii) on which the activity or infrastructure to which the statement 

relates is to be carried out, 

Certification page 

d) a description of the development, activity or infrastructure to 

which the statement relates, 

Certification page 

e) an assessment by the person by whom the statement is 

prepared of the environmental impact of the development, 

activity or infrastructure to which the statement relates, dealing 

with the matters referred to in this Schedule, and 

Certification page 

f) a declaration by the person by whom the statement is prepared 

to the effect that: 

i) the statement has been prepared in accordance with this 

Schedule, and 

ii) the statement contains all available information that is 

relevant to the environmental assessment of the 

development, activity or infrastructure to which the statement 

relates, and 

iii) that the information contained in the statement is neither 

false nor misleading.  

Certification page 

7 Content of the environmental impact statement 

1. An environmental impact statement must also include each of the following: 

a) a summary of the environmental impact statement, Executive Summary 

b) a statement of the objectives of the development, activity or 

infrastructure, 

Section 3.3 – Project objectives 
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Requirement Where addressed in EIS 

c) an analysis of any feasible alternatives to the carrying out of the 

development activity or infrastructure, having regard to its 

objectives, including the consequences of not carrying out the 

development, activity or infrastructure, 

Section 4 – Project development 

and alternatives 

d) an analysis of the development, activity or infrastructure, and Section 4 – Project development 

and alternatives 

i) a full description of the development, activity or infrastructure, Section 5 – Project description 

ii) a general description of the environment likely to be affected 

by the development activity or infrastructure, together with a 

detailed description of those aspects of the environment that 

are likely to be significantly affected, and 

Executive Summary 

Section 7 to 19 

iii) the likely impact on the environment of the development, 

activity or infrastructure, and 

Section 7 to 19 

iv) a full description of the measures proposed to mitigate any 

adverse effects of the development, activity or infrastructure 

on the environment, and 

Section 7 to 19 

Section 20 – Summary of 

environmental management 

measures 

v) a list of any approvals that must be obtained under any other 

Act or law before the development, activity or infrastructure 

may lawfully be carried out, 

Section 2.2Other legislation 

e) compilation (in a single section of the environmental impact 

statement) of the measures referred to in item (d)(iv), 

Section 20 – Summary of 

environmental management 

measures 

f) the reasons justifying the carrying out of the development, 

activity or infrastructure in the manner proposed, having regard 

to biophysical, economic and social considerations, including the 

principles of ecologically sustainable development set out in 

subclause (4) of Schedule 2 Part 3 Section 7. 

Section 22 – Project justification 

and conclusions 

2. Subclause (1) is subject to the environmental assessment 

requirements that relate to the environmental impact statement. 

DGRs are addressed throughout 

the document. 

3. Not applicable  

4. Principles of ecologically sustainable development Section 22.1.3 – Ecologically 

sustainable development. 
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Appendix C – Community consultation 

design feedback and consideration table 

Table C-1  Community raised design amendments being considered  

Requested design change Comment 

Provision of a new pedestrian bridge at 

Starkey Street for access across 

Warringah Road.  

A new pedestrian bridge is being considered as part of a 

separate project to improve traffic flow on Warringah Road at 

this location.  

Replace the pedestrian crossing at Hilmer 

Street with a pedestrian bridge to enable 

access across Warringah Road.  

A new pedestrian bridge is being considered as part of 

Stage 2. The pedestrian bridge would reduce traffic conflicts, 

improve safety and assist movement of through traffic. It 

would also provide a link between the hospital and The Forest 

High School to the north of Warringah Road and residents to 

the south of Warringah Road.  

Provide a pedestrian bridge at the 

Warringah Road and Forest Way 

intersection to improve traffic flow and 

enable access to a bus stop on Warringah 

Road for residents of the Bantry Bay 

precinct. 

As part of the Stage 2 works Warringah Road would be grade 

separated via an underpass at the intersection with Forest 

Way. The pedestrian bridge at this location would be 

upgraded to accommodate the new intersection layout. 

Replace the existing pedestrian crossing 

on Forest Way (opposite Forest Way 

Shopping Centre) with a new pedestrian 

bridge to improve traffic flow. 

The need for the replacement of the at-grade pedestrian 

crossing with a grade separated pedestrian crossing on Forest 

Way just north of the intersection with Warringah Road would 

be considered as part of Stage 2 works. 

Extend the bus interchange on Forest 

Way near Rabbett Street as buses are 

queued back and impede traffic flow.  

This is to be further discussed with TfNSW and any extension 

to the bus interchange would be considered as part of the 

Stage 2 works. 

Request three hour parking limits on local 

streets during business hours and the 

provision of parking permits for residents.  

This is to be investigated in consultation with Warringah 

Council.  

Request Frenchs Forest Road is widened 

to the south between Frenchs Forest 

Police Station and Wakehurst Parkway to 

provide parallel parking for hospital staff 

and visitors and reduce the amount of 

parking on local roads.  

There is no proposal to provide on street parking for hospital 

staff and visitors. Parking for staff and visitors to the hospital 

to be provided within the new hospital site. 

Install speed humps or reduce the road 

width at Adams and Rabbett Streets to 

improve safety for motorists.  

Any traffic management measures required to mitigate 

impacts of the project on side streets are to be investigated in 

consultation with Warringah Council.  
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Requested design change Comment 

Widen the roundabout at the Allambie 

Road South and Rodborough Road 

intersection or replace roundabout 

with traffic signals to improve traffic flow.  

Strategic concept design prepared for Stage 2 retained the 

roundabout at this location for traffic management purposes. 

Further investigation would be undertaken to finalise the 

extent and scope of work required on Allambie Road and 

Rodborough Road to support Stage 2 works. 

Change phasing on traffic signals on 

Allambie Road 

Traffic signals phasing would be investigated during detailed 

design taking into account the road widening works proposed 

at this location under both stages.  

Request clear zone is kept in place and 

lengthened opposite the hospital site on 

Frenchs Forest Road 

Detailed traffic management measures are to be considered 

further in the detailed design for Stage 1. It is more than likely 

the existing clear zone restrictions at this location would be 

retained. 

Remove bus jump start at Forest Way and 

Warringah Road intersection and replace 

with a green signal for all vehicles turning 

right onto Warringah Road. 

This is to be considered as part of Stage 2 works. 

Relocate the bus stop in Starkey Street 

about nine metres south to allow delivery 

trucks to access supermarket.  

This is to be considered as part of Starkey Street improvement 

works. This is a separate project to the Concept Proposal. 

Remove school zone on Warringah Road 

to improve traffic flow. 

This is to be considered as part of Stage 2 works. 

Provide bus bays on Frenchs Forest Road 

and Warringah Road to improve traffic 

flow 

Traffic congestion along these roads is expected to ease with 

the Concept Proposal in operation, not warranting the need for 

indented bus bays. Further, indented bus bays would result in 

additional property impacts. 

Connect Fitzpatrick East with West by 

way of a grade separation over Warringah 

Road.  

Potential grade separation of adjoining roads in the vicinity of 

Warringah Road is to be considered as part of Stage 2 works. 

Provide a bus stop at Bantry Bay shops. This is to be considered as part of Stage 2 works. 

 

  



 

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

445 

 

Table C-2  Community suggested design amendments rejected including reasons for 

rejection 

Requested design change Reasons for rejection 

Provide a new pedestrian bridge across 

Warringah Road at Maxwell Parade to 

provide access to an existing bus stop on 

Warringah Road for residents of the 

Bantry Bay precinct. 

The existing pedestrian bridge located at the Warringah Road 

and Forest Way intersection provides a safe crossing of 

Warringah Road for residents in the Bantry Bay precinct. The 

pedestrian bridge would be upgraded as part of Stage 2 to 

accommodate the new intersection. An additional pedestrian 

bridge at Maxwell Parade is not warranted. 

Close Frenchs Forest Road East at 

Warringah Road to all vehicles except 

buses and emergency vehicles to remove 

safety risk at Skyline shops. 

There is no proposal to close Frenchs Forest Road at 

Warringah Road as part of the Concept Proposal. Any 

potential road safety issues at Skyline shops would be 

considered in the design of Stage 1 works and access to side 

streets restricted to improve traffic safety and flow. 

Install a roundabout rather than traffic 

signals for the hospital main entrance on 

Frenchs Forest Road (East). A 

roundabout would provide a better traffic 

solution than traffic signals. 

The construction footprint for a two-lane roundabout would be 

substantially larger and result in significant property impacts 

and land acquisition than that required for a signalised T-

intersection. 

Propose an ambulance only traffic signal 

is installed at the Wakehurst Parkway and 

Frenchs Forest Road intersection to allow 

emergency vehicle access to the hospital. 

The Concept Proposal needs to cater for not only emergency 

vehicle access but also general traffic to enter the hospital 

precinct from the north via Wakehurst Parkway 

Install a roundabout rather than traffic 

signals at the Patonga Road and Frenchs 

Forest intersection. 

The construction footprint for a roundabout at a location such 

as this with staggered approaches and departures would be 

substantially larger resulting in significant property impacts 

and acquisition than that required for a signalised T-

intersection. 

Remove the right turn lane from 

Warringah Road into Allambie Road 

The Concept Proposal enhances right turn movements into 

Allambie Road from both directions on Warringah Road to 

cater for projected traffic demand in the future 

Install new traffic signals at the Russell 

Avenue and Forest Way intersection. 

As part of the proposal, access to Russell Avenue from Forest 

Way would be improved by provision of a right turn bay on 

Forest Way. However, there is no proposal to introduce 

another set of traffic lights at this location in close proximity to 

the proposed signal site at Forest Way and Naree Road. It 

should be noted the current access restriction on Russell 

Avenue for turning right on to Forest Way in the morning peak 

would be retained. 
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Requested design change Reasons for rejection 

Provide a slip lane on Warringah Road 

from Forest Way to the hospital site.  

The interpretation of the comment is that a slip lane should be 

provided on Warringah Road from Forest Way to access the 

new hospital site opposite Hilmer Street. This would require 

widening of Warringah Road over a distance of 500m just for 

the provision of a slip lane into the hospital site. It should be 

noted that a left-in and left-out access would be provided on 

Warringah Road to access the hospital site as part of the 

Stage 1 works and there would be further consideration and 

enhancement of access to the hospital off Warringah Road as 

part of Stage 2 works. 

Grade separation of Wakehurst Parkway 

instead of Warringah Road. Grade 

separation should be by way of an 

underpass at Frenchs Forest Road. 

Warringah Road between Forest Way and Wakehurst 

Parkway carries on average in excess of 80,000 per day. This 

is approximately three times the traffic carried by Wakehurst 

Parkway in the vicinity of Frenchs Forest Road. In addition, 

there is heavy demand for turning movements in and out of 

Forest Way and Wakehurst Parkway south off Warringah 

Road that impedes the through traffic movements on 

Warringah Road in both directions. Therefore, in order to 

relieve traffic congestions in the study area, grade separation 

of Warringah Road through traffic takes priority over any other 

grade separation proposal. 

Request a shared user path along 

Frenchs Forest Road  

A shared path consistent with Warringah Council Bike Plan 

would be provided along Warringah Road as part of Stage 2 

works. 

Prevent all vehicles (except emergency 

vehicles) turning left from Forest Way onto 

local roads when heading south. 

It is not the intent of the Concept Proposal to restrict access 

unnecessarily to local roads from Forest Way. 

Limit right turn movements from 

Wakehurst Parkway onto Frenchs Forest 

Road (West) to emergency vehicles and 

tow trucks during peak periods and to all 

other vehicles outside of peak times. 

The Concept Proposal needs to cater for not only emergency 

vehicle access but also general traffic to enter the hospital 

precinct from the north via Wakehurst Parkway. 

Remove three intersections (Glady’s 

Avenue and Bluegum Cres) with Frenchs 

Forest Road closest to the hospital site to 

minimise traffic disruptions. 

Gladys Avenue cannot be closed as this is a cul-de-sac. The 

access to and from the eastern leg of Bluegum Crescent 

would be restricted to just left-in and left-out only. Access to 

the other half of Bluegum Crescent would be retained without 

any changes. 

Close off the Cobb Street and Frenchs 

Forest Road (West) intersection and 

reopen the Cobb and Epping Road 

intersection. This will permit access to 

Cobb Street, Gidya Street and Sylvia 

Place. 

This does not meet the project objectives with respect to 

provision of connectivity to the new hospital. Opening Cobb 

Street to Epping Road may create a rat-run to Adams Street 

which would alter the existing use of the local streets (Cobb 

Street, Gidya Street and Sylvia Place). Improvements would 

be made at the intersection of Forest Way and Naree Road as 

part of Stage 1, addressing the existing functionality issues of 

the intersection. 
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