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Executive summary
The proposal
Roads and Maritime Services (Roads and Maritime) proposes to upgrade the existing M1 Pacific
Motorway (the motorway) by widening a section of about eight kilometres (km) from two lanes to
three lanes in each direction between the Kariong and Somersby Interchanges (the proposal). The
proposal would also involve the following upgrades of the Kariong Interchange:








Upgrading the Kariong Interchange southbound entry ramp by widening the ramp to two lanes
from Piles Creek Bridge and continuing the inner acceleration lane to become the outer left
carriageway lane
Upgrading the Kariong Interchange northbound exit ramp by widening the ramp to two lanes
Upgrading the Kariong Interchange northbound entry ramp by providing an acceleration lane
to permit safe acceleration of traffic prior to merge; the acceleration lane would continue in the
existing left carriageway lane with the third lane replaced on the central median side
Upgrading the intersection of the Kariong Interchange northbound entry ramp and Wisemans
Ferry Road.

The proposal includes the widening of two existing bridges over Gindurra Road on the central
median side to accommodate the new arrangements.
The proposal excludes the widening of a 1.5 km section of motorway on the southbound
carriageway between the Kariong interchange southbound exit and entry ramps. Providing three
lanes over this section would require substantial widening of the motorway including up to three
bridges, which would have a major impact on the surrounding environment and construction costs.
The traffic modelling and predicted traffic counts for this section of motorway show that the existing
two lane arrangement meets capacity requirements for at least 20 years into the future.
A preferred option for the proposal was selected by identifying and considering designs that best
met the proposal objectives and offered reduced environmental impacts on the surrounding
environment. The preferred option was found to minimise these impacts as far as possible (refer to
Section 2.5).

Need for the proposal
The motorway is a primary freight route, forming a critical part of the National Transport Network
connecting Sydney, the Central Coast and Newcastle. The motorway is one of the busiest roads in
NSW and carries more than 75,000 cars and 7,000 heavy vehicles between Sydney, the Central
Coast and Newcastle every day. The motorway forms part of the National Land Transport Network
(NLTN) and links with the New England Highway and Pacific Highway connecting northern NSW
regional centres and Queensland. The motorway is predicted to experience increasing congestion
in the future particularly during peak periods.
In 2013, the section of the motorway subject to the proposal carried around 55,000 vehicles per
day. Based on historical traffic growth of 1.5 per cent per annum and predicted population growth
in areas serviced by the motorway, it is expected that this traffic will increase to about
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73,600 vehicles per day by 2039. An analysis of the current performance of this section of the
motorway and Kariong and Somersby Interchanges found that traffic delays and turbulence
currently occur at key points, such as on the motorway in the vicinity of the Kariong Interchange,
during peak periods. The proposal is needed to meet the current and future road traffic on the
motorway, minimise crashes, increase the national road network capacity and efficiency, and to
support the economic development of the Central Coast and the State.
The strategic need for the proposal is aligned with the ongoing commitment of Roads and Maritime
to provide a safe environment for NSW road users. The proposal also forms part of the
Infrastructure Investment Program – M1 Productivity Package. This program aims to improve
productivity through reduced travel times and improved freight network connectivity.

Options and alternatives considered
The development of options for the proposal was limited to consideration of options for road
widening within the existing motorway road corridor. Broader alternatives, such as developing a
new road to reduce congestion on the motorway were not considered as these would result in
additional environmental impacts and increased costs. Alternative timeframes, such as delaying
construction of the proposal, were not considered as this section of the motorway and Kariong
Interchange currently experience traffic congestion during peak periods and this will worsen as
traffic volumes on the motorway increase.
The following design and construction options and alternatives were considered for the proposal:
Do nothing option
The do nothing option was determined not to be feasible. The do nothing option would not meet
the proposal objectives and as future traffic volumes on the motorway increase, would lead to
traffic congestion issues which would reduce safety and increase travel times for users of the
motorway.
Alternative design options
A range of design options were assessed for each element of the proposal. These included
general horizontal alignment options, options for lane widening, configurations on the ramps at the
Kariong Interchange and options for the widening of Gindurra Road bridges. The proposal was
selected from a combination of these options on the basis of best meeting the proposal objectives.
Alternative Pavement replacement and construction options
Investigation of existing pavement conditions on the motorway (Roads and Maritime Services
2014a) was undertaken and total replacement of the pavement was not considered necessary.
It was determined that appropriate maintenance treatments would be suitable for addressing
issues with the existing pavement. Where these methods are unlikely to be suitable replacement of
existing concrete slabs would be considered.
The use of plain concrete pavement (PCP) for construction of new lanes was found to be
preferable, as the use of other pavement types would require different pavement configuration and
design regimes.
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Alternative construction ancillary site options
A total of 30 potential sites were considered for use as construction ancillary sites. Five sites were
selected as part of the preferred option and these have been considered as part of the proposal.
Alternative construction working hour options
The duration of the construction period and associated impacts to users of the motorway and
nearby sensitive receivers was considered to determine the most appropriate construction working
hours for the proposal. These options included:






Standard construction working hours: Monday to Friday, 7.00am to 6.00pm; Saturday, 8.00am
to 1.00pm and no work on Sundays or public holidays
Extended construction working hours: Monday to Friday, 6.00am to 8.00pm; Saturday, 7.00am
to 5.00pm and no work on Sundays or public holidays
24-hour construction, seven days a week.

Preferred option
The preferred option is considered to provide the best balance between environmental, social and
technical considerations, while also being the best option to satisfy the proposal objectives and
assessment criteria.
The preferred option includes:










An extension of the motorway travel lanes within the median area
A two-lane southbound entry ramp at Kariong Interchange
A two-lane northbound exit ramp at Kariong Interchange
An extended northbound entry ramp including an upgrade of the intersection at Wisemans
Ferry Road
Widening of the two bridges over Gindurra Road Bridge to accommodate the proposed
alignment
Use of PCP slabs for new traffic lanes
Extended construction working hours.

Statutory and planning framework
State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) applies to the proposal. Under
clause 94 of the ISEPP, the proposal is considered development for the purposes of a road or road
infrastructure facilities. ISEPP allows Roads and Maritime to undertake this type of development
without development consent from Gosford City Council (GCC). For the purposes of the proposal,
Roads and Maritime is the proponent and the determining authority for the proposal and is required
to prepare a review of environmental factors (REF) under Part 5 of the Environmental Planning and
Assessment Act 1979 (EP&A Act).
In this REF, Roads and Maritime also considers clause 228 of the Environmental Planning and
Assessment Regulation 2000 and matters of national environmental significance (MNES) under
the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act).
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Community and stakeholder consultation
Throughout the development of the proposal, Roads and Maritime has undertaken a range of
consultation activities with the community and stakeholders, including meetings and
correspondence with GCC, the community and other key stakeholders.
The proposal was displayed for public comment from 30 May 2014 to 27 June 2014, with
comments on the proposal invited until 27 June 2014. Participation and communication activities
conducted for the proposal included:









Community update mail out to about 2,500 local residents and businesses around the
proposal area
Community information session held on 19 June 2014
Information on the Roads and Maritime website
Newspaper advertising
Media activities
Submission response letters/emails
Stakeholder briefings and presentations.

A four-page colour community update on the proposal was also placed on display at a number of
locations including the Roads and Maritime website, Roads and Maritime Woy Woy Office, Service
NSW Gosford and the Office of the Member for Gosford. The community update remains available
for viewing online at rms.nsw.gov.au.

Environmental impacts
A number of detailed technical investigations were undertaken in the early stages of planning for
the project to identify potential environmental issues for consideration in the design process. A
number of Aboriginal heritage sites were identified in close proximity to the Kariong Interchange
and impacts to these sites was avoided through alteration of the strategic and concept designs.
Further technical investigations have been undertaken as part of this REF to assess the potential
impacts of the proposal and associated works, and to identify safeguards and management
measures to mitigate these impacts. The key environmental impacts associated with the proposal
are:




Traffic and transport
Noise and vibration
Biodiversity.

Traffic and transport
The proposal would improve road safety on the motorway by:






Providing an additional travel lane for the northbound and southbound carriageways on the
motorway
Providing an additional entry lane for the southbound entry ramp at the Kariong Interchange
Extending the northbound entry ramp lane at Kariong Interchange by 300 metres
Providing a two- lane exit and auxiliary lane for the northbound exit ramp at the Kariong
Interchange.

Upgrades proposed at the Kariong Interchange would result in an overall improved Level of
Service (LoS) through reduced traffic congestion and improved road network efficiency. The

iv
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addition of an extra lane to the southbound entry ramp at the Kariong interchange would relieve the
bottleneck on the ramp and allow traffic to flow more smoothly along the Central Coast Highway
approaching the Motorway.
Roads and Maritime’s Accident Reduction Guide Part 1: Accident Investigation and Prevention
(2004) was used to predict that an overall reduction of 3.2 crashes per year would be expected in
the first year of opening which equates to a crash reduction of 14.3 per cent.
The improved travel times on the main carriageways would also facilitate the movement of
interstate and long-range intrastate freight. Accessibility to industrial and commercial areas
associated with Somersby and Mount Penang would be enhanced by the improvements in
operation on the ramps and at the Central Coast Highway/Wisemans Ferry Road intersection.
The proposal would also improve the existing public transport capability in the study area through
reduced travel times.
Impacts on traffic would occur during the construction period which is expected to occur over an 18
to 24 month period. Construction staging for the proposal would necessitate reduced speed limits
and other forms of traffic management. Additional traffic would be generated during this period
from construction vehicles, plant and machinery.
Construction noise
Extended construction hours would be implemented for the proposal to reduce the duration of the
overall construction period. The proposed working hours are:




Monday to Friday: 6.00am to 8.00pm
Saturday: 7.00am to 5.00pm
Sunday and public holidays: no work.

Noise modelling has been undertaken as part of this REF to determine the impact of the proposal
on nearby residential receivers. A worst case scenario of all construction plant in cumulative
operation was assumed for all construction works.
Predictions of worst case construction noise impacts are predicted to exceed the adopted daytime
standard construction hours noise management level (NML) of 60 dB(A) when:





Site establishment works are within 130 m of residential receivers
Earthworks are within 380 m of residential receivers
Utilities and diversion construction works are within 250 m of residential receivers
Road pavement construction works are within 450 m of residential receivers.

In the unlikely worst case scenario, construction noise levels have the potential to exceed the
adopted outside of standard daytime standard construction hours NML of 45 dB(A) when:






Site establishment works are within 750 m of residential receivers
Earthworks are within 2,100 m of residential receivers
Utilities and diversion construction works are within 1,400 m of residential receivers
Road pavement construction works are within 2,500 m of residential receivers
Rehabilitation, landscaping sign installation and line marking works are within 800m of
residential receivers.
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Predictions of worst case construction noise impacts from proposed ancillary sites are not
predicted to exceed the adopted daytime standard construction hours NML of 60 dB(A) at the
nearest receivers.
However, predictions of worst case construction noise impacts from proposed ancillary sites have
the potential to exceed the adopted outside of standard daytime standard construction hours NML
of 45 dB(A) at three residential receivers located at up to 320 m from the closest site.
Predicted construction vibration impacts were found to be compliant with adopted perceptible and
structural vibration criteria.
A range of mitigation measures would be implemented to reduce construction noise associated
with the proposal. This would include ongoing consultation with residents potentially affected by
noise.
Operational noise
Operational noise is expected to comply with the NSW Road Noise Policy (RNP) guidelines, with
the exception of one receiver located in close proximity to the motorway. Predicted operational
noise levels at this receiver were found to exceed operational noise criteria by less than 1 dB (A)
under anticipated future traffic volumes, both with and without construction of the proposal. This
anticipated noise exceedance is not associated directly with the proposal. Roads and Maritime
would investigate suitable measures to mitigate operational noise at this residence in consultation
with the property owner.
Biodiversity
The proposal would remove up to 12.52 ha of native vegetation, largely from within the central
median with only small amounts of clearing along the edges of the motorway. That includes
0.01 ha of Duffys Forest Endangered Ecological Community (EEC), which is listed under the
Threatened Species Conservation Act 1995 (TSC Act). Impacts on the Duffys Forest EEC are not
considered to be significant.
Clearing may also occur at ancillary sites. A number of potential ancillary sites have been identified
and assessed. If all sites were to be used and cleared during construction, up to 14.82 ha of
previously cleared, exotic grassland would be impacted. However, this worst case scenario is
unlikely to eventuate as not all sites would be required and priority would be given to using existing
disturbed and cleared locations within the chosen ancillary sites.
Two threatened ecological communities (TECs) were identified within the proposal area being
Coastal Upland Swamp in the Sydney Basin Bioregion (listed as an EEC under both the TSC and
EBPC Act) and Duffys Forest Ecological Community in the Sydney Basin Bioregion (listed as EEC
under the TSC Act). Three threatened flora species were observed within the proposal area being
Darwinia glaucophylla, Prostanthera junonis and Hibbertia procumbens.
Three threatened fauna species were recorded within the study area including the EPBC Act and
TSC Act vulnerable listed Grey-headed Flying-fox and TSC Act vulnerable listed Little Bent-wing
Bat and Eastern Bent-wing Bat. An additional eight threatened species listed under the EPBC Act
and TSC Act have also been recorded within or in the immediate vicinity of the study area and
include the Square-tailed Kite, Eastern False Pipistrelle, Glossy-black Cockatoo, Spotted-tailed
Quoll, Giant Burrowing Frog, Red-crowned Toadlet and Koala. An additional 33 threatened fauna
species were assessed to have a moderate or higher likelihood of concurrence within the study
area.
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The proposal’s potential impacts were assessed and found unlikely to have a significant impact on
any TECs, species or populations. Project specific mitigation and management measures have
been developed and provided to reduce any potential impacts of the proposal on surrounding
sensitive environmental receivers (refer to Section 6.3).

Justification and conclusion
This REF has determined that the proposal is unlikely to have a significant impact on the
environment and therefore the preparation of an environmental impact statement (EIS) under Part
5.1 of the EP&A Act is not required. The proposal would not result in any significant impacts on
threatened species, as listed under the TSC Act and/or Fisheries Management Act 1994 (FM Act),
and would therefore not require a species impact statement (SIS) to be prepared in accordance
with Section 5A of the EP&A Act.
Key environmental impacts from the proposal have been avoided or reduced during the concept
design development and options assessment. The proposal, as described in this REF, best meets
the proposal objectives but would result in the clearing of some native vegetation, including 0.01 ha
of Duffy’s Forest EEC. Temporary impacts would also occur during the construction period, such
as generation of noise and dust, and traffic delays to users of the motorway and Kariong
Interchange.
The proposal is consistent with Government strategic planning at Commonwealth, State and
regional levels. It would reduce predicted future congestion and provide the capacity to
accommodate future traffic growth. Repair of the existing deteriorated road surfaces would improve
the safety and amenity of the motorway and this would substantially reduce maintenance
disturbance and costs.
On balance, the benefits of the proposal meet its identified objectives and, when considered in
conjunction with the safeguards identified in this REF, outweigh the identified impacts. The
proposal is therefore considered to be justified.

Display of the review of environmental factors
This review of environmental factors is on display for comment until 27 February 2015. You can
access the documents in the following ways:
Internet
The documents will be available as pdf files on the Roads and Maritime Services website at
http://www.rms.nsw.gov.au/projects/central-coast/m1-pacific-motorway/kariong-tosomersby/index.html.
Display
The review of environmental factors can be viewed at the following locations:
NSW Roads and Maritime Services (Woy Woy Office)
Level 1, The Pavilion, 29-37 George Street, Woy Woy NSW 2256
Monday – Friday 9:00am – 5:00pm
Telephone (02) 4379 7001
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Service NSW Gosford
Park Plaza Shop 11-12, 131-135 Henry Parry Drive, Gosford NSW 2250
Monday – Friday 7:00am – 7.00pm; Saturday 9:00am – 3:00pm
Telephone 13 77 88
Office of Member for Gosford
20 Blackwall Road, Woy Woy NSW 2256
Monday – Friday 9:00am – 4:30pm
Telephone (02) 4342 4122
Purchase
The review documents are available for purchase in hard copy ($25.00) or CD ($10.00) by
contacting Theodoros Stephanou on (02) 4379 7001 (during business hours).

How can I make a submission?
To make a submission on the proposal, please send your written comments to:
Theodoros Stephanou, Roads and Maritime Services project manager:
Roads and Maritime Woy Woy Office
Level 1, The Pavilion, 29-37 George Street, Woy Woy NSW 2256
Fax: (02) 4379 7001
Central.Coast.Office@rms.nsw.gov.au
Submissions must be received by 27 February 2015.

Privacy information
All information included in submissions is collected for the sole purpose of assisting in the
assessment of this proposal. The information may be used during the environmental impact
assessment (EIA) process by relevant Roads and Maritime Services staff and its contractors.
Where the respondent indicates at the time of supply of information that their submission should be
kept confidential, Roads and Maritime Services will attempt to keep it confidential. However there
may be legislative or legal justification for the release of the information, for example under the
Government Information (Public Access) Act 2009 or under subpoena or statutory instrument.
The supply of this information is voluntary. Each respondent has free access at all times to the
information provided by that respondent but not to any identifying information provided by other
respondents if a respondent has indicated that the representation should be kept confidential.
Any respondent may make a correction to the information that they have provided by writing to the
same address the submission was sent. The information will be held by the Roads and Maritime
Services (Woy Woy Office), located at Level 1, The Pavilion, 29–37 George Street, Woy Woy,
NSW 2256.

What happens next?
Following the submissions period, Roads and Maritime Services will collate submissions.
Acknowledgement letters will be sent to each respondent. The details of submission authors will be
retained and authors will be subsequently advised when project information is released.
viii
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After consideration of community comments Roads and Maritime Services will determine whether
the proposal should proceed as proposed, or whether any alterations to the proposal are
necessary. The community will be kept informed regarding this Roads and Maritime Services
determination.
If the proposal is approved, Roads and Maritime Services proceeds with final design and tenders
are called for construction of the proposal.
If you have any queries, please contact the Roads and Maritime Services project manager
Theodoros Stephanou on (02) 4973 7001 (during business hours).

M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening
Review of Environmental Factors

ix

Contents
Page number
Executive summary
1

Introduction

1

1.1

Proposal identification

1

1.1.1

3

1.2

2

Purpose of the report

9

10

2.1

Strategic need for the proposal

10

2.1.1
2.1.2
2.1.3
2.1.4
2.1.5
2.1.6
2.1.7
2.1.8

10
11
11
11
12
12
13
13

Central Coast Regional Strategy 2006–2031
Central Coast Regional Transport Plan 2013
NSW State Plan 2021
NSW Government State Infrastructure Strategy 2012
NSW Long Term Transport Master Plan
NSW Freight and Ports Strategy
National Road Safety Strategy 2011–2020
Infrastructure Investment Program – M1 Productivity Package

Existing road and infrastructure

14

2.2.1
2.2.2
2.2.3
2.2.4

14
15
16
16

The M1 Pacific Motorway
Kariong Interchange
Existing traffic
Traffic counts

2.3

Summary of need for proposal

17

2.4

Proposal objectives

18

2.5

Alternatives and options considered

18

2.5.1
2.5.2
2.5.3

19
19
24

2.6

Methodology for identifying options and selecting preferred option
Identified options
Analysis of options

Preferred option

31

Description of the proposal

33

3.1

The proposal

33

3.2

Design

35

3.2.1
3.2.2
3.2.3

x

The proposal area and its surroundings

Need and options considered

2.2

3

i

Design criteria
Engineering constraints
Major design features

35
37
39

M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening
Review of Environmental Factors

Contents (continued)
Page number
3.3

41

3.3.1
3.3.2
3.3.3
3.3.4
3.3.5
3.3.6
3.3.7
3.3.8

42
42
43
43
43
44
45
45

Site establishment
Road pavement works
Gindurra Road bridges
Construction hours and duration
Plant and equipment
Earthworks
Source and quantity of materials
Traffic management and access during construction

3.4

Ancillary facilities

46

3.5

Public utility adjustment

47

3.5.1
3.5.2
3.5.3
3.5.4
3.5.5
3.5.6

47
48
48
49
49
49

3.6

4

Construction activities

Existing services
Electricity
Telecommunications
Water and sewer
Gas
Traffic signals

Property acquisition

49

Statutory and planning framework

50

4.1

State environmental planning policies

50

4.1.1
4.1.2

50

4.1.3
4.2
4.3

4.4
4.5

State Environmental Planning Policy (Infrastructure) 2007
State Environmental Planning Policy (State and Regional Development)
2011
State Environmental Planning Policy No 44 – Koala Habitat Protection

50
50

Local environmental plans

51

4.2.1

51

Gosford Local Environmental Plan 2014

Other relevant legislation

51

4.3.1
4.3.2
4.3.3
4.3.4
4.3.5

51
53
53
53
54

Protection of the Environment Operations Act 1997
Threatened Species Conservation Act 1995
National Parks and Wildlife Act 1974
Roads Act 1993
Water Management Act 2000

Commonwealth legislation

54

4.4.1

54

Environment Protection and Biodiversity Conservation Act 1999

Confirmation of statutory position

M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening
Review of Environmental Factors

54

xi

Contents (continued)
Page number
5

6

Stakeholder and community consultation

56

5.1

Consultation strategy

56

5.2

Community involvement

56

5.3

Aboriginal community involvement

57

5.4

ISEPP consultation

57

5.5

Government and non-government agency and stakeholder involvement

59

5.6

Ongoing or future consultation

60

5.6.1

60

Environmental assessment

62

6.1

Traffic and access

62

6.1.1
6.1.2
6.1.3

62
68
72

6.2

6.3

6.4

6.5

6.6

Existing environment
Potential traffic and transport impacts
Safeguards and management measures

Noise and vibration

75

6.2.1
6.2.2
6.2.3
6.2.4

75
76
80
88

Existing environment
Noise and vibration criteria
Potential noise and vibration impacts
Safeguards and management measures

Biodiversity
6.3.1
6.3.2
6.3.3
6.3.4

xii

Display of the REF

91

Methodology
Existing environment
Potential impacts
Safeguards and management measures

91
92
101
114

Water quality and hydrology

117

6.4.1
6.4.2
6.4.3

117
121
122

Existing environment
Potential water quality and hydrology impacts
Safeguards and management measures

Topography, geology and soils

124

6.5.1
6.5.2
6.5.3

124
128
129

Existing environment
Potential topography, geology and soil impacts
Safeguards and management measures

Landscape and visual amenity

132

6.6.1
6.6.2
6.6.3

132
134
138

Existing environment
Potential landscape and visual impacts
Safeguards and management measures

M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening
Review of Environmental Factors

Contents (continued)
Page number
6.7

6.8

6.9

6.10

6.11

6.12

6.13

7

8

Air quality

140

6.7.1
6.7.2
6.7.3
6.7.4

140
142
143
144

Existing environment
Criteria
Potential air quality impacts
Safeguards and management measures

Aboriginal heritage

146

6.8.1
6.8.2
6.8.3

146
150
151

Existing environment
Potential Aboriginal heritage impacts
Safeguards and management measures

Non-Aboriginal heritage

153

6.9.1
6.9.2
6.9.3

153
155
155

Existing environment
Potential non-Aboriginal heritage impacts
Safeguards and management measures

Social and economic

157

6.10.1
6.10.2
6.10.3

157
160
164

Existing environment
Potential socio-economic impacts
Safeguards and management measures

Greenhouse gases and climate change

166

6.11.1
6.11.2
6.11.3

166
166
167

Policy setting
Potential impacts
Safeguards and management measures

Resources use and waste management

169

6.12.1
6.12.2
6.12.3

169
169
170

Policy setting
Potential impacts
Safeguards and management measures

Cumulative impacts

173

6.13.1

174

Safeguards and management measures

6.14

Summary of beneficial effects

176

6.15

Summary of adverse effects

176

Environmental management

177

7.1

Environmental management plans (or system)

177

7.2

Summary of safeguards and management measures

177

7.3

Licensing and approvals

191

Conclusion

192

8.1

Justification

192

8.2

Objects of the EP&A Act

193

M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening
Review of Environmental Factors

xiii

Contents (continued)
Page number
8.3

8.4

Ecologically sustainable development

194

8.3.1
8.3.2
8.3.3
8.3.4

194
195
196
196

The precautionary principle
Intergenerational equity
Conservation of biological diversity and ecological integrity
Improved valuation, pricing and incentive mechanisms

Conclusion

197

9

Certification

198

10

References

199

11

Terms and acronyms used in this REF

204

xiv

M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening
Review of Environmental Factors

Tables
Page number
Table 2.1
Table 2.2
Table 2.3
Table 2.4
Table 2.5
Table 3.1
Table 3.2
Table 3.3
Table 3.4
Table 3.5
Table 3.6
Table 3.7
Table 5.1
Table 5.2
Table 5.3
Table 6.1
Table 6.2
Table 6.3
Table 6.4
Table 6.5
Table 6.6
Table 6.7
Table 6.8
Table 6.9
Table 6.10
Table 6.11
Table 6.12
Table 6.13
Table 6.14
Table 6.15
Table 6.16
Table 6.17
Table 6.18
Table 6.19
Table 6.20
Table 6.21
Table 6.22
Table 6.23
Table 6.24
Table 6.25
Table 6.26
Table 6.27
Table 6.28
Table 6.29
Table 6.30
Table 6.31
Table 6.32

Average weekday daily and peak hour traffic volumes (2013)
Third lane pavement options
Comparison of Kariong Interchange design options
Comparison of Gindurra Road Bridge (Northbound) design options
Comparison of Gindurra Road Bridge (Southbound) design options
Design criteria
Crossover and U-turn facilities (existing)
Kariong Interchange upgrades
Gindurra Road bridges modification
Approximate earthworks balance
Major raw materials to be used
Indicative construction traffic volumes
Key issues raised during community consultation
Roads and Maritime PACHCI
Summary of consultation under the ISEPP
Average daily weekday and weekend traffic volumes on key roads
Total vehicles and heavy vehicles per day at Kariong Interchange
Summary of crash data
Summary of traffic modelling results
Traffic and transport environmental safeguards and management measures
Unattended noise monitoring results (period noise levels)
Recommended residential construction noise criteria
Adopted residential ground vibration goals
Adopted ground vibration goals
RNP noise assessment criteria for redevelopment of freeways
Roads and Maritime noise assessment criteria for redevelopment of freeways
Construction plant and equipment sound power levels
Predicted construction noise impacts at the nearest residential receivers
Recommended vibration safe working distances for construction plant
Noise and vibration environmental safeguards and management measures
Vegetation communities identified in the study area
Plant community types dependency upon groundwater
Potential loss of vegetation within the proposal area
Summary of likely impacts to threatened biodiversity
Biodiversity environmental safeguards and management measures
Summary of groundwater bore information
Water quality environmental safeguards and management measures
Topography, geology and soils environmental safeguards and management
measures
Landscape character assessment of operational impacts
Visual impacts from nominated viewpoints
Landscape and visual amenity environmental safeguards and management
measures
Meteorological records (2013)
Significant emission for reporting facilities in the 2250 postcode area (2012-13)
Summary of emissions from motor vehicles in postcode 2250
OEH assessment criteria for relevant air pollutants
Air quality environmental safeguards and management measures
AHIMS sites within the proposal area

M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening
Review of Environmental Factors

16
23
26
28
29
35
39
40
41
44
45
46
56
57
58
64
65
67
71
73
75
76
78
78
79
79
80
82
84
89
92
100
102
105
115
119
123
130
135
137
139
140
141
142
142
145
146

xv

Tables (continued)
Page number
Table 6.33
Table 6.34
Table 6.35
Table 6.36
Table 6.37
Table 6.38
Table 7.1
Table 7.2
Table 8.1

Aboriginal environmental safeguards and management measures
Non-Aboriginal environmental safeguards and management measures
Socio-economic environmental safeguards and management measures
Greenhouse gas environmental safeguards and management measures
Waste environmental safeguards and management measures
Cumulative impact safeguards and management measures
Summary of site specific environmental safeguards
Summary of licencing and approvals required
Objects of the EP&A Act

152
156
165
168
171
175
178
191
193

Figures
Page number
Figure 1.1
Figure 1.2a
Figure 1.2b
Figure 1.2c
Figure 1.2d
Figure 1.2e
Figure 3.1
Figure 3.2
Figure 3.3
Figure 4.1
Figure 6.1
Figure 6.2
Figure 6.3
Figure 6.4
Figure 6.5
Figure 6.6
Figure 6.7
Figure 6.8a
Figure 6.8b
Figure 6.8c
Figure 6.8d
Figure 6.8e
Figure 6.8f
Figure 6.9
Figure 6.10
Figure 6.11
Figure 6.12
Figure 6.13a
Figure 6.13b
Figure 6.13c
Figure 6.14
xvi

Location plan
Proposal overview
Proposal overview
Proposal overview
Proposal overview
Proposal overview
Ancillary facilities
General cross section
Reeves Road overbridge cross section
Zoning map
Seasonal variations of traffic on the motorway at Reeves Road overpass
Projected and actual AADT growth on the motorway at Reeves Road Overpass
Noise monitoring locations
Estimated noise levels at increasing separation distance roadway construction
Estimated noise levels at increasing separation distance from proposed ancillary
sites
Predicted day time road traffic noise levels for the 2029 ‘build’ scenario
Predicted night time road traffic noise levels for the 2029 ‘build’ scenario
Flora and fauna and clearing plan
Flora and fauna and clearing plan
Flora and fauna and clearing plan
Flora and fauna and clearing plan
Flora and fauna and clearing plan
Flora and fauna and clearing plan
Creek lines in the study area
Geology map
Soil landscapes
Landscape character zones
Aboriginal heritage sites
Aboriginal heritage sites
Aboriginal heritage sites
Non-Aboriginal heritage sites

2
4
5
6
7
8
34
38
38
52
65
66
77
82
84
86
87
94
95
96
97
98
99
118
125
126
133
147
148
149
154

M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening
Review of Environmental Factors

Appendices
Appendix A
Appendix B
Appendix C

Appendix D
Appendix E
Appendix F
Appendix G
Appendix H
Appendix I
Appendix J

Consideration of clause 228(2) factors and matters of national environmental
significance
Photographs of the study area
Concept design drawings
Appendix C1 Drawing index
Road alignment, long/cross sections
Drainage
Geotechnical
Appendix C2 Pavement
Road furniture
Road lighting
Utilities
Staging
Community and stakeholder consultation materials
Traffic and transport assessment report
Noise and vibration assessment
Biodiversity impact assessment
Landscape and visual assessment
Aboriginal archaeological survey report (RMS Stage 2 PACHCI)
Socio-economic assessment

M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening
Review of Environmental Factors

xvii

1

Introduction

1.1

Proposal identification

Roads and Maritime Services (Roads and Maritime) proposes to upgrade the Kariong Interchange
Ramps and widen about eight kilometres (km) of the M1 Pacific Motorway (‘the motorway’ –
formerly known as the F3 Freeway) between Kariong and Somersby, to provide three lanes in
each direction (the M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening
Project or ‘the proposal’). The proposal (refer to Figure 1.1) aims to improve traffic flow along this
route and cater for predicted future increases in traffic numbers.
The motorway links the regions of Sydney, the Central Coast and the Hunter. It forms part of the
Sydney-Brisbane corridor of the National Land Transport Network (NLTN), which is the key road
transport network in Australia. It currently carries about 75,000 light and 7,000 freight vehicles per
day (Roads and Maritime Services 2014c).
In 2013, the section of the motorway subject to the proposal carried around 55,000 vehicles per
day. Based on historical traffic growth of 1.5 per cent per annum and predicted population growth
in areas serviced by the motorway, it is expected that this traffic will increase to about
73,600 vehicles per day by 2039. An analysis of the current performance of this section of the
motorway and Kariong and Somersby Interchanges found that traffic delays and turbulence
currently occur at key points, such as on the motorway in the vicinity of the Kariong Interchange,
during peak periods. The proposal is needed to meet the current and future road traffic on the
motorway, minimise crashes, increase the national road network capacity and efficiency, and to
support the economic development of the Central Coast and the State. The section of the
motorway subject to the proposal is located on the Somersby Plateau to the north-west of the city
of Gosford. Semi-rural lands and industrial areas such as the Somersby Industrial Park are located
to the west of the proposal. Brisbane Water National Park is located to the east. Reeves Road
crosses this section of the motorway via an overbridge and Gindurra Road and Debenham Road
cross this section of the motorway via underpasses. Piles Creek crosses this section of the
motorway at Kariong Interchange, although no proposed works are located in the vicinity of the
existing bridges over this creek. There are no other waterways that cross this section of the
motorway.
The key features of the proposal include:









Upgrading the existing M1 Pacific Motorway (the motorway) by widening a section of about
eight kilometres (km) from two lanes to three lanes in each direction between the Kariong and
Somersby Interchanges (the proposal)
Upgrading the Kariong Interchange southbound entry ramp by widening the ramp to two lanes
from Piles Creek Bridge and continuing the inner acceleration lane to become the outer left
carriageway lane
Upgrading the Kariong Interchange northbound exit ramp by widening the ramp to two lanes
Upgrading the Kariong Interchange northbound entry ramp by providing an acceleration lane
to permit safe acceleration of traffic prior to merge; the acceleration lane would continue in the
existing left carriageway lane with the third lane replaced on the central median side
Upgrading the intersection of the Kariong Interchange northbound entry ramp and Wisemans
Ferry Road.
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Figure 1.1
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Location plan
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The proposal includes the widening of two existing bridges over Gindurra Road on the central
median side to accommodate the new arrangements.
The proposal excludes the widening of a 1.5 km section of motorway on the southbound
carriageway between the Kariong interchange southbound exit and entry ramps. Providing three
lanes over this section would require substantial widening of the motorway, which would have a
major impact on the surrounding environment and construction costs. The traffic modelling and
predicted traffic counts for this section of motorway show that the existing two lane arrangement
meets capacity requirements for at least 20 years into the future.
Construction of the proposal would be staged to ensure that continued use of the motorway could
be maintained throughout the construction period (detailed further in Section 3.3). A detailed
description of the proposal is provided in Chapter 3 of this Review of Environmental Factors (REF).
The proposal is located within the Gosford Local Government Area (LGA) and the Roads and
Maritime Hunter Region (Central Coast). Land uses in this locality include road and rail transport,
rural residential, commercial and light industrial uses, rural (primary production), and bushland
vegetation and reserves. The proposal is adjacent to the suburbs of Kariong and Somersby. The
majority of the area surrounding the proposal is largely bushland and comprises areas of the
Brisbane Water National Park, Strickland State Forest, Palm Grove Nature Reserve, Jilliby State
Conservation Area, Mooney Mooney Aboriginal Area and the Howe Aboriginal Area (refer to Figure
1.1). One nationally important wetland, Brisbane Water Estuary, is located about four kilometres to
the east of the survey area.
In early 2013 the F3 Productivity Package was announced by the previous Australian Government.
The package was to be funded from the Nation Building 2 Program and was based on a 1:1 share
of funding from the Australian and NSW governments. The government’s intention was to deliver
the package in five years (by 2019). The present NSW and Australian Commonwealth
Governments have committed to fund the delivery of the renamed M1Productivity Package as part
of the Infrastructure Investment Program (refer to
http://freight.transport.nsw.gov.au/projects/road/162.html).
The estimated cost of the proposal is anticipated to be around $85 million and is expected to be
equally funded by both the NSW and Australian governments. Construction of the proposal would
take up to 2 years, with construction commencing in early to mid-2016.

1.1.1

The proposal area and its surroundings

The proposal is located within the Gosford LGA, about 50km north of the Sydney central business
district, 65 km south of Newcastle and six kilometres from Gosford (refer to Figure 1.1). For the
purposes of this REF, two areas have been defined for the proposal (refer to Figure 1.2a-e):




Proposal area – This is defined as the area directly impacted by construction of the proposal.
The proposal area includes land adjacent to and including the sections of the motorway that
would be widened and parts of the Kariong Interchange that would be modified. The study
area also includes the proposed ancillary sites described in Section 3.4
Study area – This is a broader area defined by a 50 m boundary either side of the existing
alignment of the motorway that includes sensitive environments that could be affected by
indirect impacts or accidental direct impacts during construction. The study area encompasses
the proposal area.
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Proposal overview
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Figure 1.2b

Proposal overview
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Figure 1.2c
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Proposal overview
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Proposal overview
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Figure 1.2e
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Proposal overview
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The proposal area is considered to represent the most likely area where disturbance from the
proposal could occur. The proposal area is surrounded by the residential suburbs of Kariong and
Somersby, as well as the commercial/industrial precinct of Somersby. The surrounding area
consists of rural and bushland areas and includes parts of the Brisbane Water National Park and
Strickland State Forest (refer to Figure 1.1).
The study area and surrounding land uses are dominated by existing semi-rural, residential,
industrial and bushland areas. As shown on Figure 1.2a-e, several industrial operations associated
with the Somersby Industrial Park are located immediately adjacent to the study area to the west of
the motorway.

1.2

Purpose of the report

This REF has been prepared by Parsons Brinckerhoff on behalf of Roads and Maritime’s Central
Coast office. For the purposes of these works, Roads and Maritime is the proponent and the
determining authority under Part 5 of the Environmental Planning and Assessment Act 1979
(EP&A Act).
The purpose of the REF is to describe the proposal (Chapter 3), to document the likely impacts of
the proposal on the environment (Chapter 6), and to detail protective measures to be implemented
(Chapter 7).
The description of the proposal and associated environmental impacts have been undertaken in
the context of Clause 228 of the Environmental Planning and Assessment Regulation 2000
(summarised in Appendix A), the Threatened Species Conservation Act 1995 (TSC Act), the
Fisheries Management Act 1994 (FM Act), and the Australian Government’s Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act). In doing so, the REF helps to fulfil
the requirements of Section 111 of the EP&A Act that Roads and Maritime examines and takes
into account to the fullest extent possible, all matters affecting or likely to affect the environment by
reason of the activity.
The findings of the REF would be considered when assessing:






Whether the proposal is likely to have a significant impact on the environment and therefore
the necessity for an environmental impact statement (EIS) to be prepared and approval to be
sought from the Minister for Planning and Infrastructure under Part 5.1 of the EP&A Act
The significance of any impact on threatened species as defined by the TSC Act and/or FM
Act, in Section 5A of the EP&A Act and therefore the requirement for a species impact
statement (SIS)
The potential for the proposal to substantially impact a matter of national environmental
significance or Commonwealth land and the need to make a referral to the Australian
Government Department of the Environment (DoE) for a decision by the Commonwealth
Minister for the Environment on whether assessment and approval is required under the EPBC
Act.
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2

Need and options considered

2.1

Strategic need for the proposal

The 127 km motorway was planned in the 1950s to provide a road of freeway standard between
Sydney and Newcastle. The motorway operated as a tollway until 1988 when it became part of the
National Highway network.
The motorway is now one of the busiest roads in NSW and carries more than 75,000 cars and
7,000 heavy vehicles between Sydney, the Central Coast and Newcastle every day (Roads and
Maritime Services 2014c). This motorway forms part of the NLTN, servicing the Sydney-Brisbane
corridor.
The strategic need for the proposed upgrade is aligned with the ongoing commitment of Roads and
Maritime in providing a safe environment for NSW road users. The proposal also forms part of the
Infrastructure Investment Program – M1 Productivity Package. This program aims to improve
productivity through reduced travel times and improved freight network connectivity. The proposal
is also considered to be consistent with the strategic aims and directions of the NSW
Government’s strategic planning documents as discussed below.
The purpose of the proposal is to meet the current and future road traffic on the motorway,
minimise crashes, increase the national road network capacity and efficiency, and to support the
economic development of the Central Coast and the State.
The proposal supports, and is consistent with, the aims and objectives of NSW Government
regional planning for the Central Coast as outlined in the Central Coast Regional Transport Plan
2013, the Central Coast Regional Strategy 2006–2031, and the NSW State Infrastructure Strategy
2008, as discussed further below.

2.1.1

Central Coast Regional Strategy 2006–2031

The Central Coast Regional Strategy 2006–2031 (Former NSW Department of Planning (DOP)
2008) is the NSW Government’s 25-year land use strategy for the Central Coast. The strategy
identifies that an additional 56,000 dwellings and 45,000 jobs are to be generated on the Central
Coast to provide for the additional 100,000 people predicted to be living on the Central Coast by
2031.
These numbers include 6,000 new dwellings and 6,000 new jobs in Gosford, which is planned to
function as the Central Coast’s Regional City over the next 25 years. This increase in population
and jobs in the Gosford City area would result in high traffic volumes particularly at the Kariong and
Somersby Interchanges. The area around the Somersby Interchange is identified in the strategy as
a key employment land node for appropriate employment types as it is important for the efficient
movement of freight.
The proposal is not specifically identified in the strategy; however, the strategy identifies that
ongoing road upgrades in the region are required to provide capacity for the increase in population
and jobs in the area, which is one of the aims of the proposal as identified in Section 1.
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2.1.2

Central Coast Regional Transport Plan 2013

The Central Coast Regional Transport Plan 2013 (NSW Government 2013a) outlines specific
actions to address the unique challenges of the area and looks at population changes in the
Central Coast region, including the expected 21 percent increase in population projected over the
next 20 years.
The plan puts a priority on improving transport connections within the region and reducing travel
times to key employment centres in Sydney and the Hunter by improving train services and
investing in the region’s road network, including the Pacific Highway, upgrades to interchanges on
the motorway and supporting the future development of the F3 to M2 link.
The proposal aligns with the Central Coast Regional Transport Plan 2013 as it will reduce travel
times on the Motorway.

2.1.3

NSW State Plan 2021

The NSW State Plan NSW 2021: A Plan to Make NSW Number One is the NSW Government’s
strategic business plan, which sets the State investment priorities and guides resource allocation
over the next 10 years (NSW Government 2011).
The objectives of the plan are to rebuild the economy, return quality services, renovate
infrastructure, restore accountability to government and strengthen our local environment and
communities.
The plan includes a number of goals relevant to the proposal, which are summarised below:








Goal 1: Improve the performance of the NSW economy – The proposal would provide benefits
to commuters and freight operators, which would in turn support the improvement of the NSW
economy
Goal 7: Reduced travel times – The proposal would reduce travel times on the motorway by
alleviating congestion and reducing variability in traffic speeds
Goal 10: Improve road safety – Currently, the section of the motorway subject to the proposal
provides for two lanes in each direction and one entry and exit lane on the Kariong
Interchange ramps, which pose a road safety risk for vehicles wanting to overtake along the
road and when merging onto and off the Interchange ramps. The proposal would allow for the
safe overtaking of slower vehicles and trucks using the motorway and would remove the risks
involved with traffic merging on to and off the Kariong Interchange ramps. This would therefore
improve safety conditions along the route, which would be consistent with NSW State Plan
Goal 19: Invest in critical infrastructure – The proposal aligns with the NSW Government’s goal
of investing in infrastructure that improves productivity, particularly in the context of road
freight transport. The motorway is a key road freight route.

2.1.4

NSW Government State Infrastructure Strategy 2012

The NSW Government’s State Infrastructure Strategy 2012 sets out the Government’s commitment
to infrastructure delivery and reform initiatives to December 2017 (NSW Government 2012a).
Under this strategy, the NSW Government has adopted a number of infrastructure priorities for
regional NSW, including improvement of the local transport and freight networks.
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The proposal would be consistent with the strategy, as it would provide an improved road
environment for traffic using the motorway.

2.1.5

NSW Long Term Transport Master Plan

The Long Term Transport Master Plan (LTTMP) was released by the NSW Government in
December 2012 (NSW Government 2012b). The LTTMP outlines a planned and coordinated set of
actions which are aimed to address and meet the challenges of the NSW transport system,
including its road network within the next 20 years.
Chapter 8 of the LTTMP specifically identifies the need to step up efforts to provide safe travel
options and networks for car and heavy vehicle drivers, passengers, pedestrians, cyclists and
motorcyclists.
The proposal would meet the objectives of the LTTMP by creating a safer travel environment for
users of the motorway.
The LTTMP identifies six key transport challenges for the NSW transport network over the long
term, the following of which directly relate to the proposal:






Challenge 4: Providing essential access for regional NSW – The LTTMP identifies the need for
an efficient and safe transport network in regional NSW that can meet new travel demands,
sustain local employment growth and manage increasing freight loads. The proposal will
provide ‘significant investment’ in upgrading the motorway, which is identified as an action that
will be taken to address this challenge in the LTTMP
Challenge 5: Supporting an efficient and productive freight industry – The LTTMP proposes to
grow future freight network capacity through targeted investments that expand capacity and
maintain strong international, interstate and intrastate connectivity. The proposal aligns with
this goal, as it would improve the efficiency of the key road transport route linking Sydney with
regional areas to the north
Challenge 6: State-wide actions – This challenge outlines actions required to provide safe
travel options and networks for car and heavy vehicle drivers, passengers, pedestrians,
cyclists and motorcyclists. The proposal would assist with addressing this challenge by
providing an improved road environment for users of the motorway including passenger and
commercial users. It would also improve the road environment for users of associated local
roads surrounding the proposal, including on-road cyclists.

2.1.6

NSW Freight and Ports Strategy

The NSW Freight and Ports Strategy (NFPS) was released by the NSW Government in November
2013 (NSW Government 2013b). The NFPS aims to provide an efficient transport network and a
framework for managing growth in NSW. The NFPS highlights short, medium and long-term tasks
to improve freight movement on the network. It is a core component of the State’s overall strategic
planning framework.
This strategy is consistent with the objectives of the LTTMP discussed in Section 2.1.5. The
objectives of the NFPS are:
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Delivery of a freight network that efficiently supports the projected growth of the NSW
economy
Balancing freight needs with those of the broader community and the environment.

The NFPS identifies the motorway as one of the two most frequently used road corridors in NSW
and notes that it carries most of the interstate freight between Sydney and Brisbane. Upgrading the
motorway is identified in the strategy as an action that will be undertaken to ‘unlock greater
capacity and performance’ of the road network.
The NFPS supports the improvement of the NSW transport network, including the road freight
transport network. The NFPS comprises 19 actions, including the following actions that are
considered relevant to the proposal:







Action 1C: Develop a seamless interstate freight network
Action 1D: Improve productivity of the road freight network
Action 2B: Develop and maintain capacity for freight on the road network
Action 2D: Develop effective port growth plans to meet freight volume growth
Action 3B: Manage congestion, noise and emission impacts of freight transport
Action 3C: Prioritise safety of freight transport.

The proposal would assist in achieving these actions by contributing to the improvement of the
NSW transport network through improving road safety and providing for future road traffic growth
on one of the state’s most heavily used roads.

2.1.7

National Road Safety Strategy 2011–2020

The National Road Safety Strategy 2011–2020 (Australian Transport Council (ATC), 2011) was
released on 20 May 2011. The strategy outlines road directions for the future of Australian road
safety, planned initiatives for the first three years and a range of options for further consideration
as the strategy progresses. The initiatives and options are set out in four key areas–Safe Roads,
Safe Speeds, Safe Vehicles and Safe People.
Of particular relevance to the proposal is the key area of Safe Roads. Within this area, a series of
key directions have been identified that aim to achieve the objectives of the strategy. These
directions include:





Adoption of improved standards for road design, construction and operation
All new roads and upgrades of existing roads are to be designed, built and operated in
accordance with Safe System principles
A substantial reduction in serious casualties due to run-off road, head-on and intersection
crashes.

The key directions identified within the strategy are considered consistent with the objectives of the
proposal (refer to Section 2.4 and the anticipated outcomes of the proposal.

2.1.8

Infrastructure Investment Program – M1 Productivity Package

The Australian government is investing $14.9 billion into NSW to fund major projects, including:




Western Sydney Infrastructure Plan
The Pacific Highway Upgrade
WestConnex
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NorthConnex
M1 Productivity Package.

The proposal relates to the M1 Productivity Package listed above. This package has a total overall
estimated cost of $392 million and includes a package of four projects on the M1 Pacific Motorway.
This includes:





The widening of the M1 between Tuggerah and Doyalson
The widening of the M1between Kariong to Somersby (part of the proposal)
Capacity improvements on three ramps at the Kariong Interchange (part of the proposal)
Capacity improvements to Weakleys Drive intersection at Beresfield.

The benefits of the M1 Productivity Package include an improvement to productivity, reduction of
travel times and improvement to freight network connectivity on the motorway.

2.2

Existing road and infrastructure

2.2.1

The M1 Pacific Motorway

The motorway (formerly the F3 Freeway) is a major transport route running north–south,
connecting Sydney and Newcastle. It was constructed in the mid-1980s with an intended design
life of 40 years. It is a 110 kilometres per hour (km/h) motorway consisting of a combination of four
to six lanes. The motorway generally contains a vegetated median strip dividing the north and
southbound lanes. The northbound carriageway currently comprises an eastern shoulder of about
1.6 metres (m), three travel lanes of about 3.7 m each and a western shoulder of about 3.0 m
merging into two lanes about 2.5 km north of Wisemans Ferry Road. The median is around an
average of about 13 m wide. The south and north bound carriageway comprises two travel lanes,
with shoulders on both the eastern and western sides (Photographs of the motorway within the
study area are provided in Appendix B).
The motorway within the proposal area consists of:














Three northbound lanes of about 3.7 m, merging into two lanes between Kariong Interchange
(Wisemans Ferry Road) and Somersby (Peats Ridge Road) about 2.5 km north of Wisemans
Ferry Road
Two southbound lanes, south of Kariong Interchange and between Kariong Interchange
(Wisemans Ferry Road) and Somersby (Peats Ridge Road)
Four crossover bays and a U-turn facility between Kariong Interchange and Somersby, and
two crossover bays south of Wisemans Ferry Road
3.0 m outer shoulders to accommodate emergencies for B-double and B-triple vehicles
Five cuttings and six existing fill embankments
Naturally vegetated median strips, with the exception of paved crossover bays and the U-turn
facility
A bridge crossing over Central Coast Highway exit ramps, Wisemans Ferry Road, Gindurra
Road and Girrakool access road (Armco tunnel)
A bridge crossing under Reeves Road.

Cyclists are currently not permitted on the motorway between the Calga and Kariong Interchanges
as there is no provision for cyclists on the twin Mooney Mooney Creek bridges.
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Pedestrians are not allowed on the motorway. Dedicated footpaths are provided along the Central
Coast Highway. Cycling is allowed on the road shoulders on the motorway, north of Kariong
interchange, but cycling is not allowed south of the Interchange.

2.2.2

Kariong Interchange

Kariong Interchange consists of the following:





A northbound entry ramp from Wisemans Ferry Road onto the motorway
A southbound exit ramp to Wisemans Ferry Road from the motorway
A northbound exit ramp to Central Coast Highway from the motorway
A southbound entry ramp from Central Coast Highway onto the motorway.

The Kariong Interchange’s existing northbound exit ramp is a one-way single lane with a speed
limit of 80 km/h, linking the northbound carriageway with the Central Coast Highway. The single
lane exit ramp travels north and forms a two-lane road before turning to the east to travel
underneath the motorway towards the suburb of Kariong and the Central Coast of NSW, where a
dedicated left hand turn lane is formed to travel north-west along Wisemans Ferry Road, which
intersects with the Central Coast Highway. Traffic signals are present at the intersection of
Wisemans Ferry Road and the Central Coast Highway. Wisemans Ferry Road is a 70 km/h road
with two lanes running in each direction.
The existing Kariong northbound entry ramp is located on Wisemans Ferry Road to the west of the
motorway. The road travels in a north-west direction going under the motorway, with the left lane
continuing north-west along Wisemans Ferry Road, and the right lane forming a dedicated right
hand turning lane on to the entry ramp, which travels north, merging with the three lanes of the
northbound carriageway of the motorway. Travellers heading east along Wisemans Ferry Road
also have a dedicated turning lane to access the entry ramp. This single lane merges with the
single lane used by travellers heading west as described above.
The Kariong Interchange’s existing southbound exit ramp is a one-way single lane road with a
70km/h speed limit travelling to the east and parallel with the motorway until it intersects with
Wisemans Ferry Road, where a dedicated left hand turning lane and right hand turning lane are
formed. The left hand turning lane merges with the two lanes on Wisemans Ferry Road. There is a
stop sign at the intersection of Wisemans Ferry Road for those using the right hand turning lane.
The existing southbound entry ramp is a one-way two-lane road travelling west along the Central
Coast Highway where it bends around to the south, forming a single lane to merge with the
motorway.
The motorway is also well known for its rough sandstone cuttings. A sandstone cutting is located
on the north-eastern corner of the Wisemans Ferry Road and Central Coast Highway intersection
at Kariong Interchange.
There are three bridges in the southbound carriageway between the Kariong Interchange exit ramp
to Wisemans Ferry Road and the Central Coast Highway entry ramp. These are described in a
north to south order as follows:


The bridge over Wisemans Ferry Road currently has two lanes and a wide outer shoulder. It is
sufficiently wide to accommodate three lanes with narrow shoulders. The central bridge of the
three bridges over Piles Creek only has enough deck width for the existing two lanes with
narrow shoulders
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The bridge over Central Coast Highway exit ramp is currently two lanes with a wide outer
shoulder. It is sufficiently wide to accommodate three lanes but with narrow shoulders.



2.2.3

Existing traffic

The busiest section of the motorway is used by around 75,000 vehicles (including 7,000 heavy
vehicles) use the motorway corridor per day (Roads and Maritime Services 2014c). Around
55,000 vehicles per day that use the section of the motorway subject to the proposal. There were
about 40,000 vehicles per day entering and/or exiting the Kariong Interchange in 2013 (Roads and
Maritime Services 2013).
The four-lane section of the motorway between Kariong and Somersby is currently experiencing
reduced traffic speeds in peak times causing increased travel times for both freight and passenger
users (refer to Appendix E). Demand is forecast to increase as a result of the growing population
and industry within the region, which would compound the existing capacity issues. Travel times,
average speeds and freight efficiency will all continue to be adversely impacted under the current
motorway alignment.
At present, traffic operations at the Kariong Interchange are gradually deteriorating as traffic
demand exceeds the available capacity, causing reduced speeds, queuing and delays.
Furthermore, inadequate ramp and merge lane lengths restrict vehicles, and in particular heavy
vehicles, from reaching motorway speeds when entering the motorway, causing erratic traffic
behaviour in the vicinity of the merge area and increasing the risk of crashes.
These operational problems would be exacerbated over time by:
Increases in population and employment growth in the Central Coast
Growth in local freight traffic and on the motorway main carriageways.




2.2.4

Traffic counts

Traffic counts were undertaken by Roads and Maritime in 2013 for key roads and intersections
relevant to the proposal. Table 2.1 summarises the daily, morning and afternoon peak hour traffic
volumes at key roads in the study area. The peak period occurs between 6.00am and 8.00am in
the morning and between 3.00pm and 5.00pm in the evening.
Table 2.1

Average weekday daily and peak hour traffic volumes (2013)

Location

Two-way traffic volumes
Average daily
traffic
(vehicles/day)

Average
daily trucks

Truck %

Am peak
(vehicles/
hour)

PM peak
(vehicles/
hour)

Wisemans Ferry Road NB
entry ramp

6,192

505

8%

431

689

Wisemans Ferry Road SB
exit ramp

6,425

530

8%

596

494

552

111

20%

67

43

1,115

219

20%

108

72

Peats Ridge Road SB
entry ramp
Peats Ridge Road SB exit
ramp
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Location

Two-way traffic volumes
Average daily
traffic
(vehicles/day)

Average
daily trucks

Truck %

Am peak
(vehicles/
hour)

PM peak
(vehicles/
hour)

1,101

199

18%

58

130

Peats Ridge Road NB exit
ramp

532

103

19%

34

44

Central Coast Highway,
South of Wisemans Ferry
Road

41,323

2,926

7%

3,343

3,517

Peats Ridge Road NB
entry ramp

Note: Northbound (NB), Southbound (SB)
Source: Roads and Maritime Services - traffic counts (2013)
Source: M1 Pacific Motorway Widening Between the Kariong and Somersby Interchanges, Traffic Modelling Report
(Volume 1) Hyder Consulting dated December 2013.

The data in Table 2.1 shows that in 2013:










2.3

The Central Coast Highway carried about daily 41,300 vehicles per day between Kangoo
Road and Kariong Interchange. During the morning and afternoon peak periods, Central Coast
Highway carried between 3,300 and 3,500 vehicles
Daily traffic on the northbound entry ramp with Wisemans Ferry Road was about
6,200 vehicles, which was slightly lower than southbound exit ramp which was about
6,400 vehicles. During morning and afternoon peak periods, either ramp carried between 430
and 690 vehicles
Daily traffic on Peats Ridge Road is low (in the order of about 500 to 1,100 vehicles per day).
In the morning peak period, ramps carried between 30 and 100 vehicles and between 40 and
130 vehicles during the afternoon peak. During the afternoon peak period, southbound
entry/exit ramps carried relatively more traffic than the northbound entry/exit ramps
The Wisemans Ferry Road northbound entry ramp carried about 430 and 690 vehicles in one
hour in the morning and afternoon peak periods respectively
The Wisemans Ferry Road southbound exit ramp carried about 500 and 600 vehicles in one
hour in the morning and afternoon peak periods respectively.

Summary of need for proposal

The proposal has been developed to address the need to upgrade the motorway to alleviate
current traffic capacity issues and provide for predicted traffic growth that will be driven by the
development of surrounding regions and broader scale development across the country.
Traffic congestion currently affects travel times on the four lane section of the motorway between
Kariong and Somersby during peak periods. Under future traffic levels predicted by Roads and
Maritime, the performance of the motorway within this area will gradually decrease as traffic
volumes rise. In the next 25 years, traffic on this section of the motorway is expected to grow by
1.1 to 1.5 percent per annum, so that by 2039, about 73,600 vehicles will travel on it each day.
Traffic modelling undertaken for this REF (refer to Section 6.1) found that without the proposal, by
2039, extensive traffic delays would occur on this section of the motorway and at the Kariong
M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening
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Interchange, where traffic queues of at least 600m would extend along the northbound motorway
exit ramp in the afternoon peak. Further details of traffic performance on this section of the
motorway and at the Kariong Interchange are provided in Section 6.1.
At present, traffic operations at the Kariong Interchange are gradually deteriorating as traffic
demand exceeds the available capacity, causing reduced speeds, queuing and delays. The
northbound exit ramp of this intersection currently operates at a degraded Level of Service (LoS) D
during the afternoon peak. Furthermore, inadequate ramp and merge lane lengths restrict vehicles,
and in particular heavy vehicles, from reaching motorway speeds when entering the motorway,
causing erratic traffic behaviour in the vicinity of the merge area and increasing the risk of crashes.
Maintenance and improvement of the motorway as a key road national road transport route is the
aim of a number of strategic plans developed at national, state and regional levels.
The proposal would provide for efficient operation of the motorway under current and predicted
traffic volumes for at least the next 20 years. Upgrading motorway to three travel lanes in each
direction would reduce travel times and congestion and improve safety along this section of the
motorway. Through this, the proposal will support economic growth and development of the
Central Coast region and more broadly, across the state and nation.

2.4

Proposal objectives

The key objectives of the proposal are to:
1.
2.
3.
4.
5.
6.
7.

2.5

Improve traffic capacity and freight efficiency along the motorway
Improve traffic flow and travel times for motorists
Improve safety for motorists and reduce crash rates and severity of crashes
Improve traffic capacity and safety for motorists using the Kariong interchange
Improve the road surface and reduce maintenance costs in the future
Minimise disruption to traffic during construction
Minimise the environmental impacts of the proposal.

Alternatives and options considered

The development of options for the proposal was limited to consideration of options for road
widening within the existing motorway road corridor. Broader alternatives, such as developing a
new road to reduce congestion on the motorway, were not considered since the construction of a
new road to augment the motorway would likely result in a much higher level of impact than the
proposal and would not meet the proposal objectives listed above, specifically objectives 6 and 7.
The development of a new road would not assist in minimising the “whole of life” proposal costs or
provide the best value for money. Alternative timeframes, such as delaying construction of the
proposal, were not considered as this section of the motorway and Kariong Interchange currently
experience traffic congestion during peak periods and this will worsen as traffic volumes on the
motorway increase.
A number of road design options were considered. The methodology for identifying options and
selecting the preferred option is discussed in Section 2.5.1. Section 2.5.2 provides an overview of
the options developed and Section 2.5.3 provides a comparison of the options developed for the
proposal.
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2.5.1

Methodology for identifying options and selecting preferred option

A Preliminary Environmental Investigation (PEI) was prepared for the proposal by Parsons
Brinckerhoff (2013) on behalf of Roads and Maritime to identify and summarise the likely potential
environmental constraints to the proposal prior to the development of proposal options.
Recommendations from the PEI were used by Roads and Maritime during initial planning for the
proposal to avoid or reduce environmental impacts where possible and to help determine a
preferred design option, where options were considered.
Road design options were developed and assessed against the proposal objectives described in
Section 2.4 and assessment criteria, which comprised:










Minimising impacts to archaeological sites near the Kariong Interchange
Maximising road safety provisions
Minimising the clearing of native vegetation, particularly in the vicinity of endangered
ecological communities (EECs) and threatened flora species that were identified in several
areas adjacent to the motorway
Consideration of engineering requirements and constraints (including alignment and grading)
Minimising costs
Limiting traffic impacts and site access availability
Ease of construction
Minimising WHS risks throughout the proposal and asset lifecycle.

The preferred option was chosen based on the assessment of each option relative to the proposal
objectives and the above assessment criteria.
This included a value management workshop in November 2013 to assess the options that had
been developed. The objective of the workshop was to review the various road design options that
had been developed, with the aim of selecting a preferred alignment option for further refinement.
A value engineering workshop in August 2014 that refined the preferred option was attended by
key project team members and specialists.

2.5.2

Identified options

Do nothing option
The do nothing option was determined not to be feasible. The do nothing option would not meet
the proposal objectives, and as future traffic volumes on the motorway increase, would lead to
traffic congestion issues which would reduce safety and increase travel times for users of the
motorway.
Alternative design option – general horizontal alignment on motorway
The following alignment options were considered for the widening of the motorway to three lanes
on each carriageway:




Extension of travel lanes within median area – This involves extension of the existing
motorway pavement into the existing median area. This option would require clearing and
levelling of the median area and modification of existing U-turn and crossover facilities
Extension of travel lanes in outer shoulders – This option would involve extension of the
motorway pavement across its current outer edges. This option would require extensive
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clearing of roadside vegetation and earthworks such as excavations and extension of cuttings
and armour rock embankments, and construction of new batters and/or retaining walls.
Alternative design option – Kariong Interchange
A number of options were considered for the improvement of Kariong Interchange, including the
widening of the existing southbound two-lane section of the motorway between the southbound
exit ramp and southbound entry ramp on the motorway at the Kariong Interchange.
The options were:


Option 1A: Three lanes southbound (widening within the central median) – This option
involves widening of this section of the motorway pavement within the median to provide three
lanes and would involve widening of three bridges including the one over Piles Creek. This
option would also involve the following works at the Kariong Interchange:
 Extension of the southbound entry ramp through extending the two-lane section 100 m
away from the Piles Creek Bridge and extending the acceleration lane by 1.3 km. The
deceleration lane would be located in the existing left carriageway lane. The three–lane
cross-section would be maintained by widening on the central median through this section
 Extension of the northbound exit ramp by extending the deceleration lane by 100 m and
extending the two-lane section by 75 m. Minor rock excavation would be required between
the ramp and the motorway





Option 1B: Three lanes southbound (widening on the outside shoulders) – This option involves
widening of this section of the motorway on the outside shoulders to provide three lanes and
would require the widening of one bridge over Piles Creek. This option would also require the
construction of about 300 m of retaining wall and some improvements to Kariong Interchange
proposed for Option 1A, except the southbound entry ramp would be widened on both sides
Option 2A: Two lanes southbound (no widening, extend exit ramps at Kariong Interchange) –
This option would not involve widening of the motorway carriageway for this section of the
motorway, but would include the following improvements to Kariong Interchange:
 Extension of the southbound entry ramp to a two-lane section 100 m away from the Piles
Creek bridge and extension of the acceleration lane by 1.3 km
 Location of the deceleration lane in the existing left carriageway lane with the three–lane
cross-section maintained by widening in the central median through this section (note –
this is the same as Option 1A)
 Extension of the northbound exit ramp by extending the deceleration lane by 100 m and
extending the two-lane section by 75 m to just beyond the gore area (the area marked
with painted stripes between the traffic lanes where the northbound exit ramp and
motorway merge); minor rock excavation would be required between the ramp and the
motorway (note – this is the same as Option 1A)
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Option 2B: Two lanes southbound (no widening, dual southbound entry ramp at Kariong
Interchange) – This option would not involve widening of the motorway carriageway for this
section of the motorway, but would include the following improvements to Kariong
Interchange:
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 Upgrade of the southbound entry ramp by extending the outer acceleration lane by 800 m
from the existing merge with the main entry lane on the inside of the ramp continuing on to
form the outer motorway lane
 Extending the northbound exit ramp. Initially, this was to be achieved by extending the
deceleration lane by 100 m and extending the two-lane section by 75 m (note – this is the
same as Options 2A and 1A). Further development of the concept design resulted in this
aspect being changed to provision of a dual lane exist and balanced interchange at the
northbound diverge. Minor rock excavation will be required on both sides of the ramp


Option 2C: Two lanes southbound (no widening, dual lane southbound exit ramp at Kariong
Interchange) – This option would not involve widening of the motorway carriageway for this
section of the motorway, but would include the following improvements to Kariong
Interchange:
 Upgrade of the southbound entry ramp by extending the outer acceleration lane by 800 m
from the existing merge with the main entry lane on the inside of the ramp continuing on to
form the outer motorway lane
 Upgrade of the northbound exit ramp by optimising phasing and timing at the Central
Coast Highway/Wisemans Ferry Road traffic signals to minimise the potential for queuing
back to the motorway. The inner ramp lane would be extended 500 m through the gore
area to become a deceleration lane. The outer deceleration lane would extend 60m and
diverge from the inner lane before the gore area. This option would require considerable
rock excavation which could be reduced by implementing a non-standard turn radius after
the gore area.

Alternative design option – widening of Gindurra Road Bridges
The following options were considered for the widening of the bridges over Gindurra Road, to
accommodate the general widened horizontal alignment:


Northbound Gindurra Road Bridge options:
 Option 1: No widening: Modify existing alignment to fit four lanes on the deck to
accommodate the widened motorway cross section
 Option 2: No widening: Reduce heavy vehicle entry speed on the Kariong Interchange
northbound entry ramp to enable the ramp to terminate before the bridge, allowing three
lanes to fit on the bridge without modification
 Option 3: Separate entry ramp bridge: Construct a new single lane entry ramp bridge and
merge north of the existing bridge so that heavy vehicle entry speed can be maintained,
allowing three lanes to fit on the bridge without modification
 Option 4: Widen existing bridge with l-girders: Widen the deck of the existing bridge
towards the median using a single pre-stressed steel girder, allowing for four lanes on the
bridge
 Option 5: Widen existing bridge with pre-stressed concrete plank (PSC) plank: Widen the
deck of the existing bridge toward the median using single spaced PSC, allowing for four
lanes on the bridge
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Southbound Gindurra Road Bridge options:
 Option 1: No widening: Modify the existing alignment to fit three lanes on the existing deck
 Option 2: Separate cycle bridge: Construct a new cycle bridge and modify the existing
bridge to fit three lanes on the existing deck
 Option 3: Widen deck slab only: Widen the bridge deck by 700 millimetres (mm) without
any additional girders
 Option 4: Widen existing bridge with l-girders: Widen the bridge deck towards the median
using a single pre-stressed steel girder, allowing for three lanes on the bridge with
adequate shoulders
 Option 5: Widen existing bridge with PSC plank: Widen the bridge deck towards the
median using PSC plank allowing for three lanes on the bridge with adequate shoulders.

Alternative Pavement repair and other maintenance options
Several options were considered for the repair and rehabilitation of existing road pavement
adjacent to sections of the motorway to be widened as part of the preferred option. These works
would be carried out regardless of the design options discussed above. A pavement options report
was prepared by Roads and Maritime (Roads and Maritime Services 2014a), which identified the
following options:








Total replacement of existing concrete pavement – As part of the widening process, replace
the existing pavement in adjacent motorway lanes
Rehabilitate existing concrete pavement using concrete overlay – Use either bonded (for
sections of pavement in good to fair conditions) or unbonded concrete (for sections with
moderate to significant deterioration) to repair degraded sections of the motorway
Rehabilitate existing concrete pavement using asphalt overlay – Use asphalt overlay to repair
degraded existing sections of the motorway
Repair existing concrete pavement using appropriate maintenance treatments – Use methods
such as cross-stitching, joint restorations to repair existing concrete pavement.

The undertaking of other maintenance activities during construction of the proposal, such as fence
repair, maintenance of signage, lane markings and other ancillary infrastructure associated with
the motorway was not considered as these activities are undertaken as part of an ongoing
maintenance program that has previously been implemented by Roads and Maritime across the
motorway.
Alternative Pavement options for new lanes
The pavement options report (Roads and Maritime Services 2014a) also considered several
options for the pavement type to be used for new lanes as part of the preferred widening option
(refer Table 2.2).
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Table 2.2

Third lane pavement options

Full depth asphalt

Composite pavement

PCP

40 mm SMA

260 mm PCP

330 mm asphalt

230 mm asphalt

150 mm LMC

Nominal 600 mm select base
material

150 mm LMC

Nominal 600 mm select base
material

Subgrade

Nominal 600 mm select base
material

Subgrade

Profile

40 mm SMA

(1)

(3)

Subgrade
(1) SMA – Stone Mastic Asphalt
(2) LMC – Lean Mix Concrete
(3) PCP – Plain Concrete Pavement

Alternative construction ancillary site options
The use of ancillary sites outside the motorway alignment would be required during the
construction period for all of the design options. These sites would be used for stockpiling of
construction and waste materials, site offices, staff car parks, equipment storages/compound areas
and for concrete batching and possible crushing of materials including waste.
During the initial planning stages for the proposal, about 30 potential sites were identified as
potential ancillary sites for use during construction. These were selected based on their proximity
to construction areas and their likely low environmental values (ie cleared of vegetation, located
away from watercourses and residential areas, and not containing any registered Aboriginal
heritage sites that could be impacted).
Of the 30 sites initially identified, further analysis of environmental, social and engineering
constraints reduced these to 14. One option considered was for these properties to be assessed
for suitability during a later development phase of the proposal by the selected construction
contractor.
It was decided to further analyse the 14 identified options through consultation with landholders
and initiation of Roads and Maritime’s Procedure for Aboriginal Cultural Heritage Consultation and
Investigation (PACHCI). This process shortlisted five potential ancillary sites that have been
considered in this REF (refer to Section 3.4).
Alternative construction working hour options
The duration of the construction period and associated impacts to users of the motorway and
nearby sensitive receivers was considered to determine the most appropriate construction working
hours for the proposal. These options included:






Standard construction working hours: Monday to Friday, 7.00am to 6.00pm; Saturday, 8.00am
to 1.00pm and no work on Sundays or public holidays
Extended construction working hours: Monday to Friday, 6.00am to 8.00pm; Saturday, 7.00am
to 5.00pm and no work on Sundays or public holidays
24-hour construction, seven days a week.

Extended construction working hours was found to be the preferred option for the proposal as this
would reduce the overall construction timeframe, thereby reducing to motorway users and adjacent
sensitive receivers.
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2.5.3

Analysis of options

Do nothing option
The do nothing option was determined not to be feasible for the following reasons:
1.
2.
3.
4.

It would not meet the proposal objectives listed in Section 2.4 of this REF
Future traffic volumes on the motorway increase would lead to traffic congestion issues
It would result in the increasing reduction of traffic safety as traffic volumes grow and further
congestion issues develop
Increase travel times for users of the motorway.

The do nothing option is not considered consistent with the proposal objectives for the proposal
which are outlined in Section 2.4. Traffic modelling undertaken for the proposal found that, without
the proposal, the motorway would operate at an unacceptable level of service (LoS) during
predicted future peak hours (refer to Section 6.1). If the do nothing option was adopted, the
substantial benefits of the proposal (refer to Section 6.14) would not be realised and, due to
continued population growth (described in Section 6.10) and use of the motorway (outlined in
Section 6.1), traffic congestion would increase and safety would decrease on this section of the
motorway, affecting the productivity and wellbeing of the local, regional and state-wide
communities that use the motorway.
Due to these considerations, the do nothing option was not considered further during early stages
of planning for the proposal.
Alternative design option – general horizontal alignment
Options for widening of the motorway were considered against assessment criteria discussed in
Section 2.5.1. It was determined that widening of the outside shoulders would result in significantly
higher impacts and costs than widening in the median, as it would require extension of existing
cuttings and fill embankments, and clearing of remnant native vegetation, including EECs.
The following differences were key considerations in the assessment of these options:






The median area has previously been levelled, and would not require significant earthworks
such as extensions of rock cuttings or construction of large fill embankments. Extension of the
outer edges of the motorway would require significant earthworks, resulting in higher impacts
and costs
Vegetation within the median consists of relatively young, natural regrowth, generally in poor
condition. Clearing of such vegetation would result in a lower level of impact than vegetation
adjacent to the outer shoulders, which is in better condition
The extension of embankments associated with extending the outer edges of the roadway
would increase construction risks and could require readjustment of property boundaries and
land acquisition.

The only advantage associated with extension of the outer shoulder of the motorway would be that
the existing vegetative buffer within the central median would be retained. A Landscape Character
and Visual Impact Assessment (LCVIA) prepared for the proposal (Appendix H) determined that
removal of this buffer was not likely to result in significant visual impacts for users of the roadway
(refer to Section 6.6).
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Alternative design options – Kariong Interchange and Gindurra Road Bridges
Considerations relating to the benefits and disadvantages of each of the Kariong Interchange and
Gindurra Road Bridge design options are outlined in Tables 2.3, 2.4 and 2.5.
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Table 2.3

Comparison of Kariong Interchange design options

Advantages

Option 1A

Option 1B

Option 2A

Option 2B (preferred)

Option 2C

Provides three through
lanes for entire length of
proposal

Provides three through
lanes for entire length of
proposal

No impacts to Piles
Creek area

No impacts to Piles
Creek area

No impacts to Piles
Creek area

Lower cost than Options
1A and 1B

Lower cost than Options
1A and 1B

Lower cost than Options
1A and 1B

Lower cost than Option
2B

No traffic disruptions on
Piles Creek bridge during
construction

No traffic disruptions on
Piles Creek bridge during
construction

No traffic disruptions on
Piles Creek bridge during
construction

Better LoS for traffic on
southbound entry ramp

Better LoS for traffic on
southbound entry ramp

Widening of motorway
would occur in median

Disadvantages
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Widening of Piles Creek
bridge required

Widening of Piles Creek
bridge required

Requires a merge on the
southbound main
carriageway after the
southbound exit ramp

Requires a merge on the
southbound main
carriageway after the
southbound exit ramp

Requires considerable
rock excavation or
adoption of a nonstandard turn radius after
gore area

Considerable work
required in sensitive
Piles Creek area

Considerable work
required in sensitive
Piles Creek area

Potential for congestion
at merge during future
holiday periods

Potential for congestion
at merge during future
holiday periods

Requires a merge on the
southbound main
carriageway after the
southbound exit ramp

Above requirements
would significantly
increase overall cost

Large new retaining
structure required

Narrow existing outer
shoulder on Piles Creek
Bridge would remain

Narrow existing outer
shoulder on Piles Creek
Bridge would remain

Potential for congestion
at merge during future
holiday periods
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Option 1A

Option 1B

Option 2A

The benefits of widening
this section of the
motorway are not
justified - due to the
significant proportion of
southbound traffic that
exits and enters the
motorway at the Kariong
Interchange, traffic
travelling between the
southbound exit and
entry ramps is lower than
adjacent sections of the
motorway. Traffic
modelling undertaken for
the proposal found that
this section would
operate with an adequate
LoS for future traffic
volumes for at least the
next 20 years (refer to
Section 6.1).

Above requirements
would significantly
increase overall cost

Merge distance from
three to two lanes after
exit ramp would occur at
near the minimum
distance allowable

May impact on
southbound entry ramp

Potential for future
congestion on
southbound entry ramp
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Option 2B (preferred)

Option 2C
Narrow existing outer
shoulder on Piles Creek
Bridge would remain

27

Table 2.4

Comparison of Gindurra Road Bridge (Northbound) design options

Advantages

Option 1

Option 2

Option 3

Option 4

Option 5 (preferred)

No structural works
required on bridge

No structural works
required on bridge

No structural works
required on bridge

Would allow for
additional lane to be
added with adequate
provision for shoulders

Would allow for
additional lane to be
added with adequate
provision for shoulders

Low cost

No traffic impacts during
construction

No traffic impacts during
construction

Reduction of heavy
vehicle entry speed may
cause safety issues in
the merge area and
affect intersection
performance, B-Double
merge speed would be
26 km/hr – design speed
is 80 km/hr

Would require excavation
and disturbance of areas
containing an EEC and
Aboriginal heritage items

Structural modifications
to bridge required

Structural modifications
to bridge required

Would result in very
narrow shoulders on the
bridge

High cost

High cost

Bridge could not
accommodate cyclists or
breakdowns

Temporary traffic
disruption during
construction

Brief temporary traffic
disruption during
construction

No traffic impacts during
construction
Disadvantages

Existing bridge may not
be strong enough to
cope with additional load

Would result in an
undesirable horizontal
geometry shift (ie lane
shift)
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Table 2.5

Comparison of Gindurra Road Bridge (Southbound) design options

Advantages

Option 1

Option 2

Option 3

Option 4

Option 5 (preferred)

No structural works
required on bridge

No structural works
required on bridge

No structural works
required on bridge

Would allow for
additional lane to be
added with adequate
provision for shoulders

Would allow for
additional lane to be
added with adequate
provision for shoulders

Lowest cost

No traffic impacts during
construction

Lower cost that options
requiring structural
modification

Would require excavation
and clearing of
vegetation in areas
adjacent to the current
bridge

Existing bridge has been
identified as not
structurally adequate to
carry an additional lane

Structural modifications
to bridge required

Structural modifications
to bridge required

Construction period
would require closure of
southbound motorway for
over 24 hours

High cost

High cost

Temporary traffic
disruption during
construction

Brief temporary traffic
disruption during
construction

No traffic impacts during
construction
Disadvantages

Existing bridge has been
identified as not
structurally adequate to
carry an additional lane
Would result in very
narrow shoulders on the
bridge
Bridge could not
accommodate cyclists or
breakdowns
Would result in an
undesirable horizontal
geometry shift (ie lane
shift)
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Alternative Pavement replacement options
Investigation of existing pavement conditions on the motorway (Roads and Maritime Services
2014a) determined that the predicted fatigue life of the existing pavement is less than 40 per cent
in 2016 and about 60 per cent in 2026. About 10 per cent of the pavement area was found to be
currently cracked. The total replacement of the pavement was not considered necessary.
Pavement testing results indicated the need for joint restoration; however for some joints,
restoration would not be suitable. Affected slabs would require partial or full replacement.
Rehabilitation with either concrete or asphalt overlay were not considered suitable options, as
these methods would not address some of the issues identified in the pavement options report
(Roads and Maritime Services 2014a), such as joint load transfer efficiency and voids under the
PCP slabs. Roads and Maritime also has limited experience with concrete overlay methods.
It was determined that appropriate maintenance treatments would be suitable for addressing
issues with the existing pavement. Where these methods are unlikely to be suitable, such as where
cracks may be too wide to treat, replacement of existing concrete slabs would be considered.
Alternative Pavement options for the third lane
The pavement options report (Roads and Maritime Services 2014a) determined that use of new
pavement types would result in different pavement configuration and maintenance regimes.
Therefore, the use of PCP (the same as the existing pavement) was determined to be the
preferred option.
In order to match the existing pavement level, however, the third lane would have to have a PCP
base of 215 to 250 mm, which is lower than the 260 mm base that is required for the standard
traffic design for the motorway, which provides for 12 per cent heavy vehicle use. However, it was
assumed this pavement option would be appropriate for the third lane, as it would carry minimal
heavy traffic. Heavy traffic would generally travel in the existing outer or middle lanes.
Alternative construction ancillary site options
As discussed in Section 2.5.2 the five preferred were selected based on proximity to essential
services, access to appropriate transport routes and the avoidance of environmental impacts.
The five preferred sites were subject to site investigations that are discussed further in Section 6 of
this REF. These site inspections resulted in identification of environmental constraints, and the
boundary for each site was adjusted appropriately.
The five preferred sites have been included in the preferred option for the proposal and are
discussed further in Section 3.4.
Alternative construction working hour options
The key consideration for selecting appropriate construction working hours for the proposal were
the minimisation of likely impacts of the construction period on users of the motorway and
construction impacts to nearby sensitive receivers. Users of the motorway are likely to be affected
by increased travel times due to the implementation of traffic management measures during the
construction period (refer to Section 6.1 for more details). Nearby potentially affected sensitive
receivers would likely be affected by impacts such as noise and dust generation during the
construction period (refer to Sections 6.2 and 6.7 respectively).
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Consideration of different construction working hours was based on an analysis undertaken for the
M1 Pacific Motorway replacement and widening: Tuggerah to Doyalson Review of Environmental
Factors (SMEC Australia 2014).
The effect of implementing a 24-hour construction period was found to be relatively minor reduction
on the overall construction timeframe. This was found to be due to inefficiencies with night-work,
construction staging, WHS concerns and shift scheduling. Night-time construction noise impacts
would also significantly affect a number of nearby residences. Therefore the option of using a 24hour construction period was not considered further.
The implementation of extended working hours was predicted to reduce the overall construction
timeframe for the Tuggerah to Doyalson project by about six months (12.5 per cent). A similar
reduction in the overall construction timeframe is expected for the proposal.
Worst-case construction noise modelling undertaken for the proposal (refer to Section 6.2) found
that extended construction hours are likely to expose an additional 12 residences to noise levels in
exceedance of the Interim Construction Noise Guideline (ICNG) during works outside of standard
construction hours.
Reducing the construction period through implementation of extended working hours was
considered to be worthwhile due to the safety, economic and productivity benefits that would be
achieved by minimising the duration of construction impacts. These benefits would be realised for
the 55,000 vehicles that currently use this section of the motorway each day.
Extensive community consultation is planned to keep potentially affected residents informed of the
proposal, its likely impacts and the measures Roads and Maritime would put in place to manage
temporary construction noise impacts.

2.6

Preferred option

The reasons for selection of the preferred option (which includes several sub-options) for the
proposal are outlined in Section 2.5.3. The preferred option is described in detail in Section 3 and
is summarised as follows:
Design option – general horizontal alignment:


Extension of motorway travel lanes within median area.

Design option – Kariong Interchange:


Option 2B: Two lanes southbound (no widening, dual southbound entry ramp at Kariong
Interchange).

Design option – widening of Gindurra Road Bridges:



Northbound - Option 5: Widen existing bridge with PSC plank
Southbound - Option 5: Widen existing bridge with PSC plank.

Repair option:


Repair existing concrete pavement using appropriate maintenance treatments.
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Pavement option for the third lane:


Plan concrete pavement.

Construction ancillary site options:
Five potential sites (refer to Section 3.4):







Somersby Interchange: existing Roads and Maritime compound within Somersby Interchange
Southbound Motorway: existing Roads and Maritime compound located adjacent to
southbound section of motorway
Somersby Industrial Park
Lot 2, DP730196 (Wisemans Ferry Road)
Lots 100 and 101, DP1120709 (Wisemans Ferry Road/Kangoo Road).

Construction working hours:
Extended construction hours




Monday to Friday: 6.00am to 8.00pm
Saturday: 7.00am to 5.00pm
Sunday and public holidays: no work.

The preferred option is considered to provide the best balance between environmental, social and
technical considerations, while also being the best option to satisfy the proposal objectives and
assessment criteria described in Section 2.6.
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3

Description of the proposal

This chapter describes the proposal and its design parameters (including major design features),
the indicative construction method and associated infrastructure and activities.

3.1

The proposal

Roads and Maritime proposes to upgrade the motorway between the Kariong and Somersby
Interchanges to improve traffic flow and safety.
The proposal involves widening the motorway to provide three lanes in each direction and
upgrading three of the four ramps at Kariong Interchange.
The proposal would generally include:













Widening an eight kilometre section of the motorway between the Kariong and Somersby
Interchanges (Chainage 64550 to 72500) to provide three lanes in each direction
Repairing sections of the motorway to provide a smoother surface for motorists
Improving road surface and stormwater drainage to provide greater wet weather safety
Installing safety barriers as required along the motorway
Upgrading the Kariong Interchange by:
 Upgrading the Kariong Interchange southbound entry ramp by widening the ramp to two
lanes from Piles Creek Bridge and continuing the inner acceleration lane to become the
outer left carriageway
 Upgrading the Kariong Interchange northbound exit ramp by widening the ramp to two
lanes
 Upgrading the Kariong Interchange northbound entry ramp by providing an acceleration
lane to permit safe acceleration of traffic prior to merge; the acceleration lane would
continue in the existing left carriageway lane with the third lane replaced on the central
median side
Upgrading the intersection of the Kariong Interchange northbound entry ramp and Wisemans
Ferry Road
The proposal includes the widening of two existing bridges over Gindurra Road on the central
median side to accommodate the new arrangements
Ancillary facilities to support construction activities, including stockpiles, storage areas,
temporary car parks, concrete batching and possible crushing of materials.

The proposal excludes the widening of a 1.5 km section of motorway on the southbound
carriageway between the Kariong interchange southbound exit and entry ramps (Chainage 65350
to 66650). Providing three lanes at this section would require substantial widening of the motorway
including up to three bridges, which would have a major impact on the surrounding environment
and construction costs. The traffic modelling and predicted traffic counts for this section of
motorway show that the existing two lane arrangement meets capacity requirements for at least
20 years into the future.
The alignment and design elements of the proposal are discussed further in the below sections.
Figures 1.2a-e provide an overview of the proposal. More detailed concept design drawings are
provided in Appendix C. Ancillary facilities are identified on Figure 3.1.
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Figure 3.1
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Ancillary facilities
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3.2

Design

This section details the adopted design criteria, limits of the proposal, engineering constraints and
the major design features of the proposal. This detail is in accordance with the current concept
design (Appendix C) and would be further refined through detailed design.

3.2.1

Design criteria

The concept design for the proposal was prepared in accordance with Roads and Maritime road
design standards and guidelines, including consideration of the Roads and Maritime Road Safety
Audit Manual and Checklist. The concept design was prepared using a Design Management
System certified under AS/NZS ISO 9001:2008 Quality Management Systems – Requirements.
The guidelines used to reference design parameters were, in order of priority:






Published NSW Supplements to Austroads Guide
Austroads Guides (Austroads 2009)
Australian Standards reference in the Austroads Guides
Published Roads and Maritime Supplements to Australian Standards
Pacific Highway Design Guidelines.

Reference to a range of other design guides and policies were also considered during the
development of the proposal, including the following:






Roads and Maritime Services Road Design Guide (Former NSW Roads and Traffic Authority
(RTA) 2000)
AS5100–Bridge Design
Network Planning Targets (Strategic Network Planning Branch, July 2010, RTA)
M1 Widening Landscape Character and Visual Impact Assessment (Clouston Associates
2014).

Table 3.1 below summarises the adopted design criteria for the proposal.
Table 3.1

Design criteria

Requirement

Criteria

Highway alignment and cross sections
Cross section /
lane width
Shoulder width






Design speed

Through lanes – 3.5 m (width)
Median – 9.5 m (width) (generally)
Variable, typically 2 m nearside, 1.0 m offside
Additional 0.5 m to any roadside barriers

M1 Pacific Motorway



Design Speed – 120 km/h
Posted Speed Limit – 110 km/h

Kariong Interchange – Northbound exit ramp



Design Speed – 120 km/h in the deceleration lanes, 80 km/h after gore area
Posted Speed Limit – 110 km/h in the deceleration lanes, 70 km/h after the gore
area
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Requirement

Criteria
Kariong Interchange – Northbound entry ramp



Design speed – 80 km/h before gore area, 120 km/h at joining the motorway
Posted speed limit – 70 km/h before the gore area, 110 km/h at joining the
motorway

Kariong Interchange – Southbound entry ramp



Design speed – 80 km/h before the gore area, 120 km/h at joining the motorway
Posted speed limit 70 km/h before the gore area to merge on ramp, 110 km/h at
joining the motorway

Local roads around Kariong Interchange (including Wisemans Ferry Road)



Design vehicles

Design speed – 70 km/h
Posted speed limits – 70 km/h

Single turning movements
Design vehicle – 26 m B-double
 Check vehicle – 36 m B-triple


Double turning movements


26 m B-double and 5.2 m car

U-turn facility


8.8 m vehicle

Acceleration/deceleration


19 m semi-trailer

Stopping sight distance


Grade

Car

M1 Pacific Motorway



0.5 per cent minimum
6.0 per cent maximum

Ramps



Safety barriers

0.5 per cent minimum
7 per cent maximum



Median – wire rope
G4 (W shape steel highway barrier) protecting batters
G4 (W shape steel highway barrier) on approaches to bridges

Pavement



Plain concrete slab

Drainage








3 per cent cross fall for both sides of the motorway
Drainage design to cater for 10 year annual recurrence interval (ARI) flood event for
traffic lanes.

Batters



2:1

Capacity



Year 2039 project peak flows

Widening of twin bridge structures over Gindurra Road
Length

Northbound bridge carriageway


16.035 m

Southbound bridge carriageway
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Requirement

Criteria

Deck width

Northbound bridge carriageway


18.5 m

Southbound bridge carriageway


16.6 m

Spans



One span (16 m)

Structure
spacing



100 millimetre gap between the inside raised medians of the two structures



100 years

Design life
Vertical
clearance
Lane width and
shoulder width



Minimum vertical clearance to Gindurra Road of about 4.8 m at the western edge of
the southbound bridge

Northbound bridge carriageway



Four 3.5 m traffic lanes
3.0 m outer shoulder and minimum 1.0 m inner shoulder.

Southbound bridge carriageway



Three 3.5 m traffic lanes
3.0 m outer shoulder and minimum 2.6 m inner shoulder.

Figure 3.2 provides a generalised cross-section for the widened sections of the motorway.
Figure 3.3 provides a cross-section of the motorway at the Reeves Road overbridge.

3.2.2

Engineering constraints

The proposal includes a section of the motorway that was constructed in the mid-1980s and was
originally designed to allow for the addition of traffic lanes within the central median. The concept
design for the proposal has therefore taken advantage of the median area reserved for future
expansion of the motorway wherever feasible.
Key engineering constraints identified during the concept design of the proposal included:













The narrow motorway corridor, bounded on either side by private property and areas of
national park and state forest
Existing cuttings at Kariong Interchange and within the motorway corridor near Debenham
Road South (Chainage 67800)
Ensuring worker safety is maintained during construction, given the close proximity to the high
volumes of fast-travelling traffic on the motorway
Management and control of construction traffic along the motorway during construction whist
maintaining traffic movements on the motorway and interchanges during construction
Six existing bridges and overbridges, including the bridge over Gindurra Road that may require
modification to allow for widening of the motorway
Four crossover bays and a U-turn facility located within the median
Underground and overhead utilities including telecommunication and electrical services.
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Figure 3.2

General cross section

Figure 3.3

Reeves Road overbridge cross section
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Environmental constraints
Key environmental constraints identified for the proposal included:








Biodiversity – Two EECs, three threatened flora species and three threatened fauna species
were recorded within the study area, although only one flora species was found in an area that
would be disturbed. A biodiversity impact assessment prepared for the proposal found that it
would not cause significant impacts to any of these (refer to Section 6.3 for further details)
Aboriginal heritage – A number of known Aboriginal heritage sites were identified in the study
area, particularly in the vicinity of the Kariong Interchange. The proposal was developed to
avoid any impacts to these sites
Noise – Several rural residential receivers were identified in the vicinity of the proposal, on
streets including Wirrinda Road, Reeves Road and Goldsmith Road
Surrounding environments – The section of the motorway subject to the proposal is
surrounded by sensitive bushland environments, including Brisbane Water National Park and
Strickland State Forest.

3.2.3

Major design features

Road widening
The proposed widening to six lanes (three lanes in each direction) on the motorway is shown on
Figure 1.2a-e. This widening would occur from about 100 m south of the northbound exit ramp at
Somersby Interchange to about 250 m north of the bridge over Wisemans Ferry Road at the
Kariong Interchange.
The motorway would be widened through the following process:




Repair of some of the existing concrete pavement
Constructing a rigid concrete pavement on the central median side
Remarking of lanes to provide for the new three-lane arrangement.

The existing underground stormwater drainage system in the central median would be augmented
to allow for the widened pavement of the motorway. This would involve the relocation of surface
inlets, construction of new drainage pits and replacement of stormwater pipes as required.
Crossovers and U-turn facility
The four existing crossovers and U-turn facility within the study area are for use by emergency
services and would be retained for ongoing use wherever possible. These features are detailed in
Table 3.2.
Table 3.2

Crossover and U-turn facilities (existing)

Facility
Crossover No.25 (Chainage 65300)
Crossover No. 26 (Chainage 66550)
Crossover No. 27 (Chainage 68150)
Crossover No. 27 (Chainage 69500)
U-turn facility (Chainage 71250)
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Kariong Interchange
Three of the four ramps adjoining the motorway at the Central Coast Highway Interchange at
Kariong would be upgraded, including widening and lengthening as required. These upgrades are
detailed in Table 3.3.
Table 3.3

Kariong Interchange upgrades

Ramp (control
line)
Northbound exit
ramp

Southbound on
ramp

Northbound on
ramp

Proposed upgrade


Extend second lane from existing diverge through to join M1 carriageway to form a
two lane exit



Extend the two-lane section by 100 m after the existing gore area



Undertake rock cutting and extending the existing gutter as required.



Extend the two-lane section by about 980 m



Modify lane arrangements so that the left lane becomes the merge lane and
finishes immediately before the existing Girrakool access tunnel; the right lane
would become the through lane and form part of the motorway



Extend the existing gore area and relocate the splitter island to the east.



Extend the existing acceleration/merge lane by 350 m.

Wisemans Ferry Road intersection (Kariong Interchange)
The existing Wisemans Ferry Road northbound entry ramp intersection would be modified from a
single lane entry from the right turn to a dual lane entry. The length of the dual lane section of the
ramp would be increased towards the motorway merge (although a single lane would be retained
at the merge). Increased capacity for right turning from Wisemans Ferry Road into the northbound
entry ramp would be provided by an additional right turn lane. Traffic signals would be installed at
this intersection.
Other minor works are proposed at this intersection including line marking installation of lighting
and signals and construction of new median and traffic islands.
There is an existing two metre wide shoulder on the southbound carriageway of Wisemans Ferry
Road which can be used by cyclists. A cycle crossing would be created across the left turn slip
lane into the northbound entry ramp to allow the cyclists onto the southbound travel lane.
Gindurra Road twin bridges
The twin motorway bridges over Gindurra Road would be modified to allow for the widening of the
motorway into the median, as detailed in Table 3.4.
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Table 3.4

Gindurra Road bridges modification

Element
Gindurra Road bridge
(northbound) – general
alignment

Proposed upgrade








Gindurra Road Bridge
(southbound) – general
alignment










Construction of three 3.5 m travel lanes with 3.0 m outer and 1.0 m inner
shoulders
Installation of a reinforced concrete deck supported on three 600 mm
deep standard PSC planks
Modification of reinforced soil wall to retain the soil on the bridge
approaches
Installation of bridge foundations to support bridge.
Construction of three 3.5 m travel lanes with 3.5 m outer and 2.6 m inner
shoulders
Installation of reinforced concrete deck supported on six 600 mm deep
standard PSC planks
Possible replacement of damaged steel girder if required
Modification of reinforced soil wall to retain the soil on the bridge
approaches
Construction of bridge foundations to support bridge.

Reeves Road overbridge
Reeves Road crosses the motorway via an existing bridge over the motorway at Chainage 69650
(refer to Figures 1.2a-e). The piers for this bridge are located within five metres of the edge of
marked lanes on the motorway and the G4 (W shape steel highway barrier) guardrails are located
within 0.5 m of the piers. This arrangement does not satisfy the Roads and Maritime Design Guide
and would be modified for the proposal.
Type F (concrete) and WRSB wire rope barriers would be installed adjacent to the motorway to
protect the Reeves Road overbridge piers. Modification of the drainage alignment may be required
to allow for installation of these barriers.

3.3

Construction activities

Subject to planning approval and the availability of funding, construction would be expected to
commence in 2016 following completion of the detailed design process.
Construction of the proposal would be undertaken by one or more prequalified Roads and Maritime
contractors. Detailed construction methods would be developed by the selected contractor. All
construction works would likely follow conventional, well established procedures and would be
undertaken in accordance with the Roads and Maritime Standard Specifications and the
construction contract established for the proposal. Construction would be undertaken in
accordance with a site specific Construction Environmental Management Plan (CEMP). The CEMP
would incorporate environmental mitigation measures outlined in Chapter 7 of this REF.
The following sections provide an indicative overview of key construction activities that would be
undertaken for the proposal. All details are indicative only and subject to detailed design and
detailed construction planning by the selected contractor.
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3.3.1

Site establishment

At the commencement of construction the following activities would be undertaken to establish
work sites and compound areas:










Installation of erosion and sediment controls such as sediment fences and diversion swales
Clearing and grubbing of any vegetation to allow for establishment of site compounds and for
construction activities to occur. Any topsoil removed would be stockpiled for re-use during site
rehabilitation
Establishment of traffic controls and access. Traffic controls would be required for safe access
to the construction area. Traffic management measures such as speed limit reduction and
temporary traffic controls would be implemented as required. Access points to construction
and compound areas would be established and signposted
Establishment of construction compounds at the locations described in Section 3.4. The
compound areas would include a site office, amenities, stockpiles, equipment storages and car
parking during construction. Security fencing would be installed around the perimeters of these
sites and security lighting would be installed. Bunded areas would be established within the
compounds where required to provide for fuel and chemical storage
Realignment of infrastructure services as required including electricity, water and sewer mains
and telecommunications.

3.3.2

Road pavement works

Widening of the motorway and modifications to the ramps at Kariong Interchange would be
undertaken as shown on the conceptual design provided in Appendix C and would generally
involve the following:












Installation of traffic and safety controls
Establishment of erosion and sediment controls
Removal of existing safety barriers or wire rope (where required)
Excavation of rock cutting at northbound exist ramp and stabilisation as required
Clearing and grubbing of existing median vegetation
Establishment of haul road and drainage within the median area
Excavation of the median area and placement of imported road base material
Stabilisation and compaction of the road base
Laying of new pavement layers to extend the motorway pavement area
Repairs of the road pavement for existing sections of the motorway, as required
Installation of ancillary features such as safety barriers, line marking and relocation of
services.

The type and design of new pavement would be determined during detailed design. The pavement
would likely be constructed with multi-lane concrete paving machines and associated equipment
for curing, texturing and saw-cutting. It is anticipated that a two-layer construction method would be
utilised that would involve placement and stabilisation of sub-base layer of about 150 mm, which
would be overlaid by a structural base layer of about 270 mm. A concrete batching plant would be
established at one or more of the compound sites discussed in Section 3.4 to provide the concrete
for the pavement.
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3.3.3

Gindurra Road bridges

The existing bridges over Gindurra Road (Chainage 67500) would be widened to enable the
provision of additional lanes in each direction. The process for widening of these bridges would
involve:














Installation of traffic and safety controls
Temporary realignment of traffic lanes to reduce traffic loads on the offside shoulder (closest
to the median, where the bridge is to be widened)
Removal of existing wingwalls and excavate the ground to the level of the existing abutment
sill beams
Construction of extensions to the abutment sill beams
Removal of offside safety barriers and exposure of deck reinforcing steel for connection to the
new section of bridge
Installation of rubber bearing pads to support the bridge
Installation of main girder and cross girders
Casting of new deck slab and new approach slab, as well as new traffic barriers
Install and or modify steel rail components of safety barriers on both sides
Line marking to match the widened motorway pavement.

Additional traffic restrictions would be required for a short period of time when the existing bridge
deck is connected to the widened deck. This is expected to be up to 48 hours. Specific
requirements for this restriction period would be determined during detailed design.

3.3.4

Construction hours and duration

Overall, the duration of the construction phase of the proposal would be in the order of 18 to
24 months.
Construction activities would be undertaken within extended construction hours as follows:




Monday to Friday: 6.00am to 8.00pm
Saturday: 7.00am to 5.00pm
Sunday and public holidays: no work.

Due to high traffic volumes along the motorway during the day, some works would be undertaken
outside of standard working hours to minimise disruptions to motorists and protect the safety of
workers and the travelling public.
All work outside of standard construction hours would be conducted in accordance with Practice
Note VII of the Environmental Noise Management Manual (ENMM) (RTA 2001a), any
requirements of an Environmental Protection Licence (EPL) for the proposal and the safeguards
and mitigation measures outlined in Chapter 7 of this REF.

3.3.5

Plant and equipment

An indicative list of plant and equipment likely to be used during the construction period is provided
below.
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General:
Bobcats
Bulldozer
Compactors
Compressors
Concrete saws
Delivery vehicles
Excavators
Front-end loaders
Hand tools
Haulage trucks

•
•
•
•
•
•
•
•
•
•

•
•
•
•
•
•
•
•
•

Lighting units
Light vehicles
Mobile rock crusher
Rollers
Rock/concrete crushers
Scrapers
Traffic management devices
Water carts
Water pumps

•
•
•
•
•
•

Elevated work platform
Excavators
Forklift/material handlers
Girder launching gantry
Mobile crane(s)
Piling rig(s)

•
•
•
•

Concrete pump
Concrete vibrators
Line marking equipment
Slip formers.

Gindurra Road bridges:
Concrete mixers
Concrete pumps
Concrete trucks
Cranes
Delivery vehicles
Dump trucks

•
•
•
•
•
•

Road pavement construction:
Asphalt pavers
Asphalt profilers
Concrete batching plant
Concrete mixers
Concrete pavers

•
•
•
•
•

3.3.6

Earthworks

The majority of the earthworks for the proposal would be associated with excavations undertaken
within the median area prior to pavement widening. Some excavations would be undertaken at the
Kariong Interchange to allow for ramp extension.
The proposal has been designed to minimise excess spoil and/or the need to import large
quantities of fill. A summary of the earthworks that would be undertaken for the proposal (including
pavement) are detailed in Table 3.5.
Table 3.5

Approximate earthworks balance

Material

Cut (cubic
metres ((m3)

Topsoil

11,179

Existing concrete pavement (to 1m depth)

21,099

Fill (general)

21,671

Concrete (new pavement)
Total
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Fill (m3)

18,442
56,680

42,770

86,301
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Detailed earthwork requirements would be determined during detailed design of the proposal.

3.3.7

Source and quantity of materials

Major materials required for the proposal are described in Table 3.6. The material types and
quantities shown in the table would vary depending on the pavement design selected during
detailed design.
Table 3.6

Major raw materials to be used

Imported materials

Quantity (m3)

Concrete (motorway pavement)

42,875

Concrete (flexible, on-ramps)

1,645

Concrete (raised median areas)

1,507

Asphaltic concrete

10,653

The quantity of each material type required to construct the proposal would be estimated
accurately in the detailed design phase. Where feasible, excavated materials would be reworked
and used to meet general fill material needs, for example, to provide fill where required.
Construction materials would be sourced by the construction contractor. There are a number of
hard rock sources on the Central Coast capable of supplying materials for the proposal. A concrete
batching plant would be established within one of the site compounds developed for the proposal
to provide concrete.

3.3.8

Traffic management and access during construction

Vehicle movements
The motorway would generally remain open to traffic during all stages of construction of the
proposal. Short term infrequent closures may be required for critical activities such as lifting bridge
beams into place or implementing traffic switches. A minimum of two lanes would be maintained on
each carriageway during the construction period. A speed limit of 80km/h would be implemented in
traffic lanes adjacent to construction areas on the motorway. Lane widths may be reduced to
accommodate construction areas and safety barriers.
Temporary closure of the entry and exit ramps at the Kariong Interchange may be required during
construction and in this case, traffic would be diverted to other suitable interchanges.
During construction, a temporary increase in vehicle movements along the motorway and nearby
local roads would occur due to construction traffic accessing the road network. Construction traffic
associated with the proposal would include cars, buses, light and heavy trucks and concrete
trucks. Construction vehicle traffic numbers would be highest during the main earthworks and civil
construction, and would comprise vehicles transporting equipment, materials and spoil and
construction workers accessing the work sites. Buses would be used to transport site workers to
construction areas from the site compounds to minimise the number of vehicles accessing
worksites.
Haul roads would be established within the proposed construction area to allow construction plant
and vehicles to travel as much as reasonably practicable without having to use the motorway.
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Access to and from work sites in the median for construction vehicles would occur via dedicated
controlled turn-in and turn-out bays. A number of heavy vehicles would be required on-site per day.
The estimated vehicles movements for the site per day are provided in Table 3.7.
Table 3.7

Indicative construction traffic volumes

Activity

From

To

Average truck
movements per
day*

Site establishment

Sydney or Newcastle

Construction areas
and compounds

30

Delivery of materials

Sydney or Newcastle

Site compound

70

Placement and stabilisation of
sub-grade

Site compound

Construction area

30

Placement of road pavement

Site compound

Construction area

65

Finalisation of construction and
site rehabilitation

Sydney or Newcastle

Construction area

30

* during construction hours

Construction workers would travel by car to the site compound and from the site compound to
construction areas by bus. The main construction car park would be at one of the ancillary site
compounds described in Section 3.4. Limited car parking would be provided within the proposed
road corridor, near nominated access gates, where this would not interfere with existing traffic on
the motorway.
During construction it would be necessary to move a large amount of materials between the site
compound and construction areas. The compound have been located close to the interchanges to
minimise haulage distance on public roads. When reading Table 3.7 it should be noted that more
than one of those activities listed could be occurring on the same day.
Construction and public traffic potentially affected by the proposal would be managed through a
stage-specific Construction Traffic Management Plan (CTMP) (as part of the CEMP) in accordance
with AS1742 3 – 2009 and Traffic Control at Work Sites (RTA 2010b). The CTMP would include
the guidelines, general requirements and procedures to be used when activities or areas of work
have a potential impact on existing traffic arrangements. This would also include the details of any
haulage routes, detours and temporary lane closures, in accordance with a Road Occupancy
Licence (ROL).
Roads and Maritime would consult with landholders potentially affected by closure of either of
these roads during the construction period, although temporary closure of these roads is not
expected to cause any issues.

3.4

Ancillary facilities

Ancillary facilities would be required throughout construction of the proposal for use as stockpile
sites for construction materials, construction compound sites, staff car parks and for activities such
as, waste management, concrete batching and possible crushing/processing of materials. A
number of potential sites for ancillary facilities have been identified (refer to Figure 3.1). These
sites are:
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Somersby Interchange – an existing Roads and Maritime compound area within Somersby
Interchange, between the motorway and the southbound exit ramp
Southbound Motorway – an existing Roads and Maritime compound site located adjacent to
southbound section of motorway about 1.1 km south of Reeves Road
Somersby Industrial Park – an industrial sub-division located on Somersby Falls Road, about
850 m to the west of the Kariong Interchange
Lot 2, DP730196 – a vacant lot zoned for industrial development, located on Wisemans Ferry
Road
Lots 100 and 101, DP1120709 – two adjoined vacant lots zoned for industrial development,
located on Wisemans Ferry Road/Kangoo Road.

Construction compound sites would generally include the following:







Equipment and storage areas
Material stockpiles
Access tracks
Site offices and amenities
Parking for light vehicles and construction vehicles, including some plant
Site security measures.

The main construction compound would typically include a combination of demountable offices,
meal rooms, toilets/showers and parking facilities (where possible). Other stockpile facilities would
allow for laydown facilities, equipment storage, maintenance sheds, chemical/fuel stores and
stockpile of earth, waste and construction materials.
Each site would be securely fenced with temporary fencing. Signage would be erected advising the
general public of access restrictions. Upon completion of the construction works, the temporary site
compound, work area and stockpiles would be removed, and the site cleared of all rubbish and
materials and rehabilitated to their preconstruction condition or as agreed by the land owner.
Stockpile areas would be selected with regard to the criteria set out in the Roads and Maritime
Services Stockpile Site Management Guideline (RTA 2011).To minimise impacts the selection of
the final construction compound locations would consider the following factors:









Accessible for construction traffic and deliveries
Located in areas previously disturbed within the proposal area and that do not require the
clearing of native vegetation
Located away from residential buildings or heritage items
Located in plain view of the public to deter theft and illegal dumping
Located close to key construction activities (e.g. bridge construction) to minimise transport of
materials and equipment
Located in areas not prone to flooding and more than 40 m from a watercourse.

3.5

Public utility adjustment

3.5.1

Existing services

As the proposal mostly involves the widening of the motorway within the central median, services
and utilities located along the shoulders of the motorway would be mostly unaffected.
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A Dial Before You Dig search and utility tracing survey undertaken in April 2014 identified the
following services providers as having assets within the proposal area:







Electricity–Ausgrid
Telecommunications–Telstra, AAPT, Nextgen, Optus
Water supply–GCC
Sewer–GCC
Gas–Jemena
Traffic signals (Electricity and communications)–Roads and Maritime.

These are discussed further in the following sections. Only services and utilities located within the
median or other construction areas would require relocation. These are:






Lighting poles and low-voltage power cables on the nearside of the northbound diverge lane at
Kariong Interchange would need to be relocated between Chainage 65000 and Chainage
65130
Two Roads and Maritime signal junction boxes at Crossover No. 26 and No. 27 would need to
be relocated to provide for the widened pavement
An existing Roads and Maritime traffic counter on the offside of the northbound carriageway
would need to be relocated to accommodate carriageway widening works.

Potentially affected service authorities have been consulted during the development of the concept
design and preparation of the REF. Methods and details of relocation, if required, would be
formulated in further consultation with these authorities during the detailed design phase.

3.5.2

Electricity

Low voltage (LV) power cables in an 80 mm-poly conduit run along existing ramps and Wisemans
Ferry Road. These cables are predominantly being used to power existing street lightings. As
adequate cover exists, impact to this service would be limited by the proposal. However, the LV
power cables on the nearside of the northbound carriageway between Chainage 65000 and
Chainage 65150 would need to be relocated.
There are existing overhead power transmission cables running across the motorway at Chainage
67850, Chainage 69610 and Chainage 70700. Vertical clearance would need to be checked once
the envelopes of the overhead transmission power cables have been provided.

3.5.3

Telecommunications

There are a number of telecommunication service providers with utilities running underneath and
over the motorway. These include the following:






Underground Telstra optic-fibre and copper cables running across underneath the motorway
Underground Telstra copper cables in a 35 mm-poly conduit and an 150 mm-asbestos conduit
running along the motorway for 1.5 km and across the motorway in a number of locations
Underground Optus and NextGen optic fibre cables in a 100 mm-poly conduit
Overhead cables owned by AAPT running across the motorway.

As adequate cover exists, it is envisaged underground services would not be impacted by the
proposal. However, overhead services are susceptible to construction risks, and, as such, risk
assessments of the overhead cables need to be conducted.
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3.5.4

Water and sewer

Gosford City Council (GCC) has water supply lines and sewer pipes running across the motorway
at two separate locations: at Wisemans Ferry Road and Gindurra Road. As adequate cover exists,
it is envisaged that these services would not be impacted by the proposal.

3.5.5

Gas

There is one existing underground gas main line owned by Jemena Gas. It is a 200 mm-steel
secondary pressure pipe running across the motorway at Gindurra Road. As adequate cover
exists, it is envisaged that these services would not be impacted by the proposal.

3.5.6

Traffic signals

Roads and Maritime assets include signal junction boxes located within the median strip that are
used to store equipment for use when crossovers are in operation. As such, these boxes need to
be relocated to accommodate the proposal. Further investigations and surveys of these boxes and
cables are required during detailed design.
Roads and Maritime assets include a traffic counter on the offside of the northbound carriageway.
As such, this asset would need to be relocated to accommodate the proposal.

3.6

Property acquisition

The proposal would be undertaken entirely within existing road reserves and would not require
property acquisition. Roads and Maritime owns the road reserve associated with the motorway and
Kariong Interchange.
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4

Statutory and planning framework

4.1

State environmental planning policies

4.1.1

State Environmental Planning Policy (Infrastructure) 2007

State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) aims to facilitate the effective
delivery of infrastructure across NSW.
Clause 94 of the ISEPP permits development on any land for the purpose of a road or road
infrastructure facilities to be carried out by or on behalf of a public authority without consent.
As the proposal is for road and road infrastructure facilities and is to be carried out by Roads and
Maritime, it can be assessed under Part 5 of the EP&A Act. Development consent from GCC is not
required. Roads and Maritime is the determining authority for the proposal.
The proposal is not located on land reserved under the National Parks and Wildlife Act 1974 (NPW
Act) and does not affect land or development regulated by State Environmental Planning Policy
No. 14 – Coastal Wetlands, State Environmental Planning Policy No. 26 – Littoral Rainforests,
State Environmental Planning Policy (State and Regional Development) 2011 or State
Environmental Planning Policy (Transitional Major Projects) 2005.
Part 2 of the ISEPP contains provisions for public authorities to consult with local councils, NSW
Government agencies and other public authorities prior to the commencement of certain types of
development. Consultation, including consultation as required by the ISEPP (where applicable), is
discussed in Section 5.4 of this REF.

4.1.2

State Environmental Planning Policy (State and Regional Development) 2011

The State Environmental Planning Policy (State and Regional Development) 2011 (SRD SEPP)
identifies development that is State Significant Infrastructure (SSI) under Part 5.1 of the EP&A Act.
As discussed in Section 4.5 the proposal does not meet the definition of SSI and therefore this
SEPP does not apply.

4.1.3

State Environmental Planning Policy No 44 – Koala Habitat Protection

State Environmental Planning Policy No. 44 – Koala Habitat Protection (SEPP 44) encourages
conservation and management of natural vegetation areas that provide habitat for koalas to ensure
permanent free-living populations will be maintained over their present range.
The policy provides a State-wide approach to enable appropriate development to continue, while
ensuring there is ongoing protection of koalas and their habitat. The policy applies to 107 LGAs,
including Gosford; however, the provisions of SEPP 44 apply only to development applications
under Part 4 of the EP&A Act. As the proposed upgrade is to be assessed under Part 5 of the
EP&A Act, SEPP 44 does not apply. However, SEPP 44 criteria should be considered in the
environmental impact assessment (EIA) process. These criteria relate to areas of core Koala
habitat, as evidenced by a resident population of Koala, and potential Koala habitat as determined
by percentages of feed tree cover, as listed under Schedule 2 – Feed tree species of SEPP 44.
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The assessment criteria consider the percentage cover of known feed tree species, and whether
these are greater or less than 15 per cent of the total tree canopy.

4.2

Local environmental plans

4.2.1

Gosford Local Environmental Plan 2014

The proposal is located within the Gosford LGA. The relevant environmental planning instrument is
the Gosford Local Environmental Plan 2014 (the Gosford LEP) which is administered by GCC.
Clause 94 of ISEPP permits Roads and Maritime to carry out the proposal without council consent.
The proposal area covers land zoned as ‘SP2 Infrastructure’ and ‘IN1 General Industrial’ (refer to
Figure 4.1).
The Gosford LEP came into effect on 11 February 2014. The Gosford LEP applies to the Gosford
LGA, with the exception of land referred to as ‘deferred matters’ (as shown on Figure 4.1).
‘Deferred matters’ land is subject to the provisions of the ‘Gosford Planning Ordinance Scheme as
at 5 July 2013’ and ‘Interim Development Order as at 13 December 2013’. None of this land would
be affected by the proposal, although some is located adjacent to the north-eastern section of the
proposal area.
Therefore, the land use planning zones of the Gosford LEP would not constrain the proposal. As
discussed in Section 4.1.1, the proposal is permissible under Part 5 of the EP&A Act and therefore
approval under the Gosford LEP is not required.

4.3

Other relevant legislation

4.3.1

Protection of the Environment Operations Act 1997

The NSW Protection of the Environment Operations Act 1997 (PoEO Act) consolidates the key
pollution statutes, including noise, air, water pollution, and waste management, under a single Act.
The PoEO Act establishes the NSW environmental regulatory framework and determines the need
for an environmental protection licence (EPL).
Schedule 1 of the Act details scheduled activities, which are those that can only be undertaken
under a licence obtained from the NSW Environment Protection Authority (EPA). Such activities
include road construction, waste storage, and the operation of mobile plant.
Schedule 1 (35)(2) details road construction activities requiring a licence. This is applicable when
the activity involved the construction of four or more traffic lanes for at least:
(a) Where the road is classified, or proposed to be classified, as a freeway or tollway) under
the Roads Act 1993
i.
ii.

one km of their length in the metropolitan area, or
five km of their length in any other area.
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Figure 4.1
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Zoning map
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The proposal involves widening an eight kilometre section of a freeway (the motorway) to a total of
six lanes (three lanes in each direction) and is located within a ‘metropolitan area’. Accordingly, the
proposal is a scheduled activity under the PoEO Act and would require an EPL.

4.3.2

Threatened Species Conservation Act 1995

The NSW TSC Act is administered by the NSW Office of Environment and Heritage (OEH). The
TSC Act seeks to protect species, populations and ecological communities that are deemed to be
threatened by the NSW Scientific Committee.
If a planned development or activity is likely to have an impact on a threatened species, population
or ecological community, this must be taken into account in the development approval process. If
the impact is likely to be significant, as determined through a Seven Part Test, an SIS must be
prepared and the Director-General of the Department of Premier and Cabinet’s – OEH must agree
to the development/activity. In some cases, the Minister for the Environment would also need to be
consulted.
The implications of the TSC Act for the proposal have been considered as part of a biodiversity
impact assessment prepared for the proposal which is discussed further in Section 6.3 and
included in Appendix G. This assessment included significance assessments prepared for
threatened species and EECs with moderate or greater potential to occur in the study area under
Section 5A of the EP&A Act. These assessments determined that the proposal is not likely to
cause significant impacts to any of these species or communities.

4.3.3

National Parks and Wildlife Act 1974

The National Parks and Wildlife Act 1974 (NPW Act) provides for the care, control and
management of all national parks, historic sites, nature reserves, reserves, Aboriginal areas and
state game reserves. The NP&W Act outlines approval requirements for works in the vicinity of
indigenous archaeological sites and provides for the protection of flora and fauna.
This act also provides statutory protection for all Aboriginal ‘objects’ (consisting of any material
evidence of the Aboriginal occupation of NSW) under Section 90 of the act, and for ‘Aboriginal
Places’ (areas of cultural significance to the Aboriginal community) under Section 84. Aboriginal
objects are afforded automatic statutory protection in NSW. The proposal is not expected to result
in impacts to any Aboriginal sites, although several sites are located in close proximity to works
required at the Kariong Interchange and at one ancillary site (refer to Section 6.8). Safeguard
measures would be implemented to ensure there are no impacts to these sites during construction.
Therefore, approval under the Act is not required.

4.3.4

Roads Act 1993

The NSW Roads Act 1993 is administered by either the Roads and Maritime, local government or
the Land and Property Management Authority. Roads and Maritime has jurisdiction over major
roads, whilst local government has jurisdiction over minor roads, and the Land and Property
Management Authority over Crown roads.
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Under Section 138 of the Roads Act 1993, a person must not:
a) ‘Erect a structure or carry out a work in, on or over a public road
b) Dig up or disturb the surface of a public road
c) Remove or interfere with a structure, work or tree on a public road
d) Pump water into a public road from any land adjoining the road
e) Connect a road (whether public or private) to a classified road, otherwise than with the
consent of the appropriate roads authority.’
An approval is required under Section 138 of the Roads Act 1993 for the proposal as it would
involve the first three listed activities above.

4.3.5

Water Management Act 2000

The Unregulated Water Sources Sharing Plan for Central Coast has commenced and, as such, the
Water Management Act 2000 (WM Act) applies to surface water in the proposal area.
Section 91E of the WM Act prohibits the carrying out of a controlled activity on waterfront land
(land within 40 m of a watercourse) other than in accordance with a controlled activity approval.
However, under clause 39A of the Water Management (General) Regulation 2004, all public
authorities (other than Landcom) have been made exempt from controlled activity approvals.
Therefore, Roads and Maritime would be exempt from the need to obtain a controlled activity
approval.
In addition, the proposal is covered by a water sharing plan (WSP), being the Central Coast
Unregulated Water Sources WSP (commenced on 1 July 2011). Should groundwater be
intercepted or should the construction contractor have the need to establish bores for the purposes
of investigation, extraction, dewatering, testing or monitoring, an aquifer interference approval
would be obtained from NSW Office of Water (NOW) prior to the installation of the bores.

4.4

Commonwealth legislation

4.4.1

Environment Protection and Biodiversity Conservation Act 1999

Under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), a referral is
required to the Australian Government for proposed actions that have the potential to significantly
impact on matters of national environmental significance (MNES) or the environment of
Commonwealth land. These matters are considered in Chapter 6.3 and Appendix A of the REF.
The assessment found that there is unlikely to be a significant impact on relevant Commonwealth
matters. Accordingly, the proposal has not been referred to the DoE.

4.5

Confirmation of statutory position

All relevant statutory planning instruments have been examined for the proposal. It is concluded
that the ISEPP operates to remove the development consent requirements, thereby permitting
assessment of the proposal under Part 5 of the EP&A Act. The proponent and determining
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authority for the proposal is Roads and Maritime. The proposal is not a State Significant
Development (SSD) and is not SSI.
In determining the proposal and the potential degree of impact, Roads and Maritime must consider
Sections 111 and 112 of the EP&A Act and Clause 228 of the Environmental Planning and
Assessment Regulation 2000 (refer to Appendix A).
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5

Stakeholder and community consultation

5.1

Consultation strategy

A Communications and Community Involvement Plan (CCIP) was prepared in February 2014 for
the proposal to identify key stakeholders, key potential community and stakeholder issues as a
result of the proposal and potential mitigation measures/responses to be implemented by the
appointed Roads and Maritime Community Liaison Representative.
The CCIP (Roads and Maritime Services 2014b) details communications objectives, key
messages, community involvement activities and a communications program for the proposal.

5.2

Community involvement

Roads and Maritime has involved the community during the concept design planning phase and
the REF preparation phase of the proposal. In May 2014, a four-page colour Community Update
on the proposal was publically displayed to seek comment on the proposal. The Community
Update was on display at a number of locations and a community information session was held on
19 June 2014, with comments on the proposal invited until 27 June 2014. The Community Update
remains available for viewing online at http://www.rms.nsw.gov.au/.
A copy of the May 2014 Community Update is included as Appendix D of this REF. The update
outlined the proposal, benefits, key impacts and the next step for the proposal and invited
community members and other interested parties to comment.
Community feedback has been received for the proposal to date and is detailed in an Issues
Summary Report (included as Appendix D). Details of the key issues raised in community
consultation and where these have been addressed in this REF are provided in Table 5.1.
Table 5.1

Key issues raised during community consultation

Issue

Number of comments
made about this issue

Where addressed in
this REF

Operational traffic noise and noise mitigation
measures

13

Section 6.2

Lane arrangements (design)

6

Section 2.5

Pavement treatment (design)

4

Section 2.5

Construction period/timing

3

Section 2.5, 3.1

Existing traffic conditions at the Kariong interchange

3

Section 2.2, 2.5, 6.1

Maintenance of existing infrastructure (repairs to
fencing along the motorway)

2

Section 2.5

Impacts to wildlife (native and/or feral)

2

Section 6.3

Land acquisition requirements

2

Section 3.6

Consultation process

2

Section 5

Construction noise impact assessment

1

Section 6.2

Bushfire risk

1

Section 6.1.2, 6.11.3
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5.3

Aboriginal community involvement

Aboriginal community involvement in the proposal is governed by the provisions of the Roads and
Maritime Procedure for Aboriginal Cultural Heritage Consultation and Investigation (PACHCI).
PACHCI is compliant with the Aboriginal Cultural Heritage Consultation Requirements for
Proponents (DECCW 2010) requirements and allows for consultation with Aboriginal stakeholders
for activities which have potential to impact on Aboriginal cultural heritage. An outline of the
procedure is provided in Table 5.2.
Table 5.2

Roads and Maritime PACHCI

Stage

Description

Stage 1

Initial internal Roads and Maritime assessment to determine whether the proposal is
likely to affect Aboriginal cultural heritage

Stage 2

Further assessment and site survey with limited stakeholder consultation to determine
whether the proposal requires Part 6 approval from the NSW Office of Environment and
Heritage under the National Parks and Wildlife Act 1974

Stage 3

Formal consultation with Aboriginal stakeholders and preparation of a cultural heritage
assessment report

Stage 4

Implementation environmental impact assessment recommendations

The proposal area is located within the Darkinjung Local Aboriginal Land Council (LALC) area.
Parsons Brinkerhoff (on behalf of Roads and Maritime) engaged Aboriginal and Heritage
Management Solutions Pty Ltd (AHMS) to undertake a Stage 2 PACHCI assessment (February
2014) prior to the development of the REF.
An archaeological survey undertaken with Roads and Maritime staff and representatives of the
Darkinjung LALC and Guringai Tribal Link Aboriginal Corporation as part of the Stage 2 PACHI
assessment found that there are sites immediately adjacent to the proposed areas of work,
however none would be impacted by the proposal.
Following inclusion of the Kangoo Road ancillary site in the proposal, a registered Aboriginal
Heritage Information Management System (AHIMS) site was identified on this site, adjacent to the
area that could be used during the construction period. This site was inspected by AHMS, Roads
and Maritime staff and representatives of the Darkinjung LALC and Guringai Tribal Link Aboriginal
Corporation on 22 September 2014 to confirm its location and determine measures to be
implemented to mitigate risks of it being damaged during the construction period. This inspection
determined that the site would be unlikely to be directly impacted by the proposal. Measures would
be implemented to ensure it is protected during the construction period. A report on the site
inspection is included in Appendix D.

5.4

ISEPP consultation

Part 2 of the ISEPP contains provisions for public authorities to consult with local councils and
other public authorities prior to the commencement of certain types of development. Clauses 13,
14, 15 and 16 of the ISEPP require that public authorities undertake consultation with councils and
other agencies, when proposing to carry out development without consent.
Table 5.3 lists the clauses to be considered under the ISEPP, a summary of whether these are
relevant to the proposal and identification of any requirements for ISEPP consultation.
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Table 5.3

Summary of consultation under the ISEPP

Clause

Response

Clause 13
1(a) Substantial impact on stormwater
management services provided by a council.

The proposal is not anticipated to have an impact on
any stormwater system operated by GCC

1(b) Likely to generate traffic to an extent that
would strain the capacity of the road system in
a local government area.

The proposal would temporarily result in increased
traffic on local roads during the construction period.
However, it is considered unlikely that any increases in
traffic due to construction of the proposal would strain
the capacity of the local road system.
In the long-term, the proposal would improve the
capacity of the local road and regional road networks by
improving the existing design for future traffic.

1(c) Involves connection to and a substantial
impact on the capacity of, any part of a
sewerage system owned by a council.

The proposal would not substantially impact on the
capacity of a sewerage system provided by GCC or the
connection into such a system.

1(d) Involves connection to and use of a
substantial volume of water from, any part of a
water supply system owned by a council.

Water would be required during the works for
construction, the management of dust, concrete
batching and other activities. The source of this water
would be determined during the detail design phase of
the proposal and is likely to be sourced from a council
operated water supply.

1(e) Involves the installation of a temporary
structure on, or the enclosing of, a public place
that is under a council’s management or
control that is likely to cause a disruption to
pedestrian or vehicular traffic that is not minor
or inconsequential.

The proposal would not involve the installation of a
temporary structure on, or the enclosing of, a public
place that is under a council’s management or control
that is likely to cause a disruption to pedestrian or
vehicular traffic.

1(f) Involves excavation that is not minor or
inconsequential of the surface of, or a footpath
adjacent to, a road for which a council is the
roads authority under the Roads Act 1993 (if
the public authority that is carrying out the
development, or on whose behalf it is being
carried out, is not responsible for the
maintenance of the road or footpath).

The proposal would not involve any substantial
excavation of an existing footpath managed by GCC.

Clause 14
Is likely to have an impact that is not minor or
inconsequential on a local heritage item (other
than a local heritage item that is also a State
heritage item) or a heritage conservation area.

One heritage site is located adjacent to the proposal
area – Brisbane Water National Park, which is adjacent
to the south-eastern end of the proposal area. This site
would not be affected by the proposal.

Clause 15
Development that is to be carried out on flood
liable land that may be carried out without
consent and that would change flood patterns
other than to a minor extent.

58

The proposal would not involve development in an area
that is considered to constitute flood liable land.
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Clause

Response

Clause 16
Clause 16 of the Infrastructure SEPP states that a consent authority must not carry out any of the
following development without giving written notice to the specified authority and taken their responses
into consideration:
(a) development adjacent to land reserved
under the National Parks and Wildlife Act
1974 (Office of Environment and Heritage)

The proposal area is located adjacent to land reserved
under the NPW Act.
Consultation with the OEH is therefore required under
this clause.

(b) development adjacent to a marine park
declared under the Marine Parks Act 1997
(Marine Parks Authority)

The proposal area is not located adjacent to a marine
park declared under the Marine Parks Act 1997.

(c) development adjacent to an aquatic
reserve declared under the Fisheries
Management Act 1994
(Office of Environment and Heritage)

The proposal area is not located adjacent to an aquatic
reserve declared under the Fisheries Management Act
1994.

(d) development in the foreshore area within
the meaning of the Sydney Harbour
Foreshore Authority Act 1998 (Sydney
Harbour Foreshore Authority)

The proposal area is not located in the foreshore area
within the meaning of the Sydney Harbour Foreshore
Authority Act 1998.

(e) development comprising a fixed or floating
structure in or over navigable waters (NSW
Roads and Maritime)

The proposal does not consist of development that
would comprise a fixed or floating structure in or over
navigable waters.

(f) development for the purposes of an
educational establishment, health services
facility, correctional centre or group home,
or for residential purposes, in an area that
is bush fire prone land (as defined by the
Act)
(NSW Rural Fire Service)

The proposal is not development for the purposes of an
educational establishment, health services facility,
correctional centre or group home, or for residential
purposes, in an area that is bush fire prone land.

Roads and Maritime wrote to GCC and OEH on 27 May 2014. GCC did not provide a response to
Roads and Maritime’s correspondence. OEH provided an email response on 13 June 2014, stating
that it did not have significant any notable issues with the proposal, although the increase in
stormwater runoff from the proposal should be considered in this REF. Potential impacts from
stormwater runoff are considered in Section 6.4.

5.5

Government and non-government agency and stakeholder
involvement

The following government agencies have been identified as key stakeholders with respect to the
proposal:



GCC
NSW OEH.

The following non-government have been identified as part of the community and stakeholder
consultation process as key stakeholders for the proposal:


Ausgrid.
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Notifications were sent to these stakeholders in April 2014 as part of the concept design process. A
summary of the submissions received by these stakeholders and how they have been addressed
is provided in Community and Stakeholder Consultation Report (Parsons Brinckerhoff 2014a)
(Appendix D).
The NSW EPA, NSW Forests, DPI (Fisheries) and Jemena would be included in any further
consultation for the proposal.

5.6

Ongoing or future consultation

Consultation would continue with all stakeholders throughout the design and construction phases
of the proposal. Roads and Maritime would continue to work closely with the community through all
stages of the proposal. Future consultation stages for the ongoing development of the proposal are
described below:
Consultation with community stakeholders to assist in managing impacts during construction
Ongoing updates throughout the planning phase and construction period to the immediately
affected community as well as travelling public. Updates would be provided through a range of
media including letters to stakeholders and the local community and advertisements in local
newspapers to advise motorists of major traffic changes
Ongoing meetings with government agencies, utility providers and the community
stakeholders as required
Ongoing consultation with GCC regarding construction activities and supplies such as potable
water
Ongoing updates as required on the proposal website
(http://www.rms.nsw.gov.au/projects/central-coast/m1-pacific-motorway/kariong-tosomersby/index.html), including public display and upload of the approved REF for the
proposal (refer Section 5.6.1).
Ongoing consultation would be undertaken in accordance with the Roads and Maritime Services
Community Participation and Communications: A resource manual for staff (RTA, 2010c).

5.6.1

Display of the REF

This REF will be placed on public display and community comments invited in the form of
submissions. The proposal will be on public display until 27 February 2015. The community would
be kept informed of any further changes to the proposal resulting from the submissions report
(refer below) and any future consultation process.
Internet
Details of the proposal (including all proposal documents) will be provided on the Roads and
Maritime webpage to allow members of the community to find more information about the proposal,
exhibition period and how to make a submission:
<http://www.rms.nsw.gov.au/roadprojects/projects/central_coast_region/m1_motorway/kariong_so
mersby_interchange_upgrade.html>.
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Public display
During the display period, static display locations will be established which would include a copy of
the REF documentation, details of the proposal’s design and community updates. Public displays
will be located at the following locations (open during working hours):




Roads and Maritime Central Coast Office, Woy Woy
Service NSW, Gosford
Office of the Member for Gosford.

Promotion of the REF display
To promote the REF display, a Community Update will be distributed to local residents,
government agencies and councils, and other relevant stakeholders. Advertisements will also be
placed in local newspapers to announce the REF’s display and the dates of the staffed displays.
The advertisements will provide details of the display and will invite property owners and members
of the community to write submissions in response to the REF.
At the conclusion of the public display period of the REF, submissions received by Roads and
Maritime will be compiled for consideration. After reviewing all submissions, Roads and Maritime
will prepare a submissions report that documents the submissions and Roads and Maritime’s
response to them. The submissions report will be publicly available on the Roads and Maritime
website and letters sent to respondents to advise them of the submissions report.
In the event that design changes are required in response to submissions, these would be
documented in the report and any new impacts assessed. In the event that these design changes
are substantial, the community would be informed.
Roads and Maritime will continue to work closely with the community through all stages of the
proposal. Future consultation stages for the ongoing development of the proposal are described
above in Section 5.6.
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6

Environmental assessment

This chapter of the REF provides a detailed description of the potential environmental impacts
associated with the proposal during both construction and operation. It also provides site-specific
safeguards to ameliorate the identified potential impacts.
All aspects of the environment potentially affected by the proposal are considered. This includes
consideration of the factors specified in the guidelines Is an EIS required? (NSW Department of
Urban Affairs (DUAP) 1999) and Roads and Related Facilities (DUAP 1996) as required under
clause 228(1)(b) of the Environmental Planning and Assessment Regulation 2000. The factors
specified in clause 228(2) of the Environmental Planning and Assessment Regulation 2000 are
also considered in Appendix A of this REF.

6.1

Traffic and access

A Traffic and Transport Assessment was prepared for the proposal by Parsons Brinckerhoff and is
included in Appendix E (Parsons Brinckerhoff 2014b). This section provides a summary of the
assessment.

6.1.1

Existing environment

The existing road network in the vicinity of the proposal includes the following roads:





Motorways – the M1 Pacific Motorway (the motorway)
Highways – Central Coast Highway and Pacific Highway
Arterial roads – Peats Ridge Road, Wisemans Ferry Road
Local roads – Reeves Road, Debenham Road North, Debenham Road South, Gindurra Road,
Kangoo Road, Bimbil Road.

Access to the motorway is provided by the Somersby Interchange, which connects to Peats Ridge
Road, and the Kariong Interchange, which connects to the Central Coast Highway.
Designated B-double truck routes within and adjacent to the study area include: the motorway,
Pacific Highway, Central Coast Highway, Wisemans Ferry Road and Peats Ridge Road.
The motorway
The motorway, formerly known as the F3 Freeway, is part of the NLTN servicing the SydneyBrisbane Corridor for more than 75,000 cars (including 7,000 heavy vehicles) between Sydney and
the Central Coast every day (Roads and Maritime Services 2014c). The motorway between
Central Coast Highway (Kariong Interchange) and Peats Ridge Road (Somersby Interchange)
provides for both long distance through-traffic and local traffic from north of Gosford accessing the
Central Coast. About 40,000 vehicles per day travel through the Kariong Interchange, utilising the
Kariong entry and exit ramps (Roads and Maritime Services 2013).
Within the study area, the motorway provides a high standard alignment with a four-lane divided
road configuration and high speed driving conditions with a posted speed limit of 110 km/h. Access
onto the motorway in the study area is via two interchanges at Kariong and Somersby. Planning for
the motorway began in the early 1950s to provide a road of freeway standard between Sydney and
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Newcastle. The section between the Hawkesbury River and Mt White was the first to be completed
and was opened in 1965. The F3 Sydney – Newcastle Freeway operated as a tollway until 1988
when it became part of the National Highway network. It now forms part of the AusLink National
Network and the NLTN servicing the Sydney-Brisbane Corridor.
During the early 1990s, the need for widening the motorway became apparent as the NSW Central
Coast’s rapid expansion continued and as freight using the National Highway increased. The first
section of the motorway to be widened to three lanes was between Calga and Wahroonga.
Construction for this section commenced in mid-2003 and was completed in late 2004.
The motorway is a primary freight route which serves the needs of freight for access interstate and
to strategically important ports, airports, industrial areas, freight terminals and hubs within the
Sydney, Newcastle and Wollongong areas. This route typically carries high volumes of heavy
freight vehicles (>4,000 heavy vehicle Annual Average Daily Traffic (AADT)) and concentrations of
road freight including high concentrations of live-haul, long distance and high capacity trucks.
Demand on the road network is forecast to increase as a result of the growing population and
industry within the region, which would compound the existing capacity issues. Travel times,
average speeds and freight efficiency will all continue to be adversely impacted unless a solution is
delivered.
The four-lane section of the motorway between Kariong and Somersby is currently experiencing
capacity issues with traffic flows negatively affected in peak times causing delays to both freight
and passenger users. The northbound rising grade through the Kariong Interchange is in the
vicinity of six per cent. This restricts heavy vehicles to a crawl speed of around 30 km/h and these
vehicles predominate in the left hand lane.
At present, traffic operations at the Kariong Interchange are gradually deteriorating as traffic
demand exceeds the available capacity, causing reduced speeds, queuing and delays. The
inadequate ramp and merge lane lengths restrict vehicles, and in particular heavy vehicles, from
reaching motorway speeds when entering the motorway, causing erratic traffic behaviour in the
vicinity of the merge area and increasing the risk of crashes.
These operational problems would be exacerbated over time by:



Increases in population and employment growth in the Central Coast
Growth in long-range and local freight traffic on the motorway main carriageways and through
the Kariong interchange.

Central Coast Highway
The Central Coast Highway is classified as a highway (HW30), linking the Pacific Highway at its
intersection with Wisemans Ferry Road, just west of the motorway, with the township of Gosford
and the coast to the east. It is a four-lane divided road with a posted speed limit of 70 km/h
between the motorway and the outskirts of Gosford.
The Central Coast Highway is a tertiary freight route which provides connection from the state road
system to the primary freight routes. These routes serve the numerous major businesses and
freight origins and destinations within the subregion and carry less than 2,000 heavy vehicles per
day (NSW Government 2013b).
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Traffic volumes
As part of the Traffic and Transport Assessment provided in Appendix E (Parsons Brinckerhoff
2014b), a number of traffic surveys were undertaken to assess current traffic volumes and
performance levels of key intersections.
Table 6.1 provides average daily weekday and weekend traffic volumes on key roads associated
with the proposal.
Table 6.1

Average daily weekday and weekend traffic volumes on key roads

Location

Average daily traffic
(weekday) (two-way)

Average daily traffic
(weekend) (two way)

The motorway at Reeves Road overpass

55,920

54,430

Kariong Interchange: northbound on-ramp

6,192

3,975

Kariong Interchange: southbound off-ramp

6,425

4,061

Somersby Interchange: southbound on-ramp

552

492

Somersby Interchange: southbound off-ramp

1,115

974

Somersby Interchange: northbound on-ramp

1,101

1,011

Somersby Interchange: northbound off ramp

532

459

41,320

33,419

Central Coast Highway: south of Wisemans Ferry
Road

Source: M1 Pacific Motorway Widening Between the Kariong and Somersby Interchanges, Traffic Modelling Report
(Volume 1) Hyder Consulting dated December 2013

To determine the seasonal variation of traffic, historical data was sourced from a Roads and
Maritime permanent count station on the motorway at the Reeves Road overpass. The historical
data represents daily traffic from June 2012 to June 2013. Figure 6.1 shows the monthly variation
in traffic for the period from June 2012 to June 2013. The graph indicates that monthly traffic
volumes increased from October to December and then decreased from January to March. From
the graph, the lowest monthly traffic volume for the year was observed in March at about none per
cent below the average. The highest monthly traffic volume for the year was observed in
December at about six per cent more than the average.
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Source: M1 Pacific Motorway Widening Between the Kariong and Somersby Interchanges, Traffic Modelling Report
(Volume 1) Hyder Consulting dated December 2013

Figure 6.1

Seasonal variations of traffic on the motorway at Reeves Road overpass

Table 6.2 shows the daily number of heavy vehicles counted in 2013 by Roads and Maritime in the
study area.
Table 6.2

Total vehicles and heavy vehicles per day at Kariong Interchange

Location

Total vehicles

Heavy vehicles

Percentage

Kariong Interchange: northbound on-ramp

6,192

505

8%

Kariong Interchange: southbound off-ramp

6,425

530

8%

Somersby Interchange: southbound on-ramp

552

111

20%

Somersby Interchange: southbound off-ramp

1,115

219

20%

Somersby Interchange: northbound on-ramp

1,101

199

18%

Somersby Interchange: northbound off ramp

532

103

19%

Central Coast Highway: south of Wisemans
Ferry Road

41,323

2,926

7%

Source: M1 Pacific Motorway Widening Between the Kariong and Somersby Interchanges, Traffic Modelling Report
(Volume 1) Hyder Consulting dated December 2013

When the percentage of heavy vehicles is considered, the data shows that about eight per cent of
heavy vehicles used the Kariong ramps. The percentage of heavy vehicles using Somersby
interchange was found to be between 18 per cent and 20 per cent, which is high relative to heavy
vehicle use of the motorway which is around 9 per cent.
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By comparison, the percentage of heavy vehicles on the motorway north of Doyalson Link Road
interchange was found to be between 10 and 13 per cent (sourced from Pacific Motorway
Widening – Tuggerah to Doyalson Traffic and Transport Report, Parsons Brinckerhoff Study
2014c).
Figure 6.2 shows an historical forecast for AADT on the motorway at the Reeves Road overpass
(refer the light blue line). The historical data indicates that, on average, the traffic volume on the
motorway at Reeves Road has increased from about 43,800 vehicles per day in 1998 to
55,100 vehicles per day in 2013. This is a growth rate of 1.5 per cent per annum.

Source: M1 Pacific Motorway Widening Between the Kariong and Somersby Interchanges, Traffic Modelling Report
(Volume 1) Hyder Consulting dated December 2013

Figure 6.2

Projected and actual AADT growth on the motorway at Reeves Road Overpass

Benchmark performance modelling
Traffic modelling was undertaken to determine the effects of the proposal on the functioning of the
motorway, Kariong Interchange and Central Coast Highway during operation (refer to Appendix E).
This modelling included examination of the 2013 (existing) scenario, which determined:
Morning (AM) peak:
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The motorway performs well during the critical morning peak period on the southbound
carriageway
The Kariong Interchange southbound exit ramp and northbound entry and exit ramps perform
well during the morning peak
There is considerable traffic turbulence and delays, and queuing back to the Central Coast
Highway/Wisemans Ferry Road intersection on the southbound entry ramp of the Kariong
Interchange during the morning peak. This intersection performs at a LoS D. It is noted that
the issues with this intersection affect the local arterial road network and not the motorway.
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Afternoon (PM) peak:





The motorway has satisfactory performance during the afternoon peak
The Kariong Interchange northbound entry ramp and southbound entry and exit ramps
perform well during the afternoon peak
There is traffic turbulence evident at the northbound exit ramp of the Kariong Interchange. This
intersection operates at LoS D.

Crash analysis
Crash data for the motorway between Kariong and Somersby was obtained (Roads and Maritime
Services 2013a) from the period between 1 October 2007 and 30 September 2012 and is
summarised in Section 2 and Table 6.3.
Table 6.3

Summary of crash data

Total crashes

Crashes
Fatal

106

0

Injury
38 (35.5%)

Casualties
Non-casualty
68 (64.2%)

Killed

Injured

0

48 (100%)

Analysis of the location of recorded crashes indicated that:


101 out of 106 crashes (95.3 per cent) occurred on the motorway carriageways including:
 Five out of 106 crashes (4.7 per cent) occurred on the on and off ramp sections of the
Kariong Interchange
 Over the five year period, the most common crashes were associated with the vehicle
losing control (off carriageway on straight and curve)
 Rear-end crashes were the second most common crash type, 24 out of 106
(22.6 per cent)
 A total of 11 (10.4 per cent) lane change collisions occurred.

Public transport
Public bus services are provided to the study area by Busways Bus Services, through Routes 32,
33 and 34 which link Gosford, Kariong and Somersby with Mangrove Mountain. These services
travel through the Kariong Interchange and along Kangoo Road, Acacia Road, Debenham Road,
Gindurra Road and Wisemans Ferry Road. Route 33 specifically services Somersby Industrial
Park. Additionally, school bus services operate to Kariong Public School, Somersby Public School
and Kariong Mountains High School.
The Gosford Railway Station is more than five kilometres away from the Kariong interchange and
is serviced by the Newcastle and Central Coast Line.
Walking and cycling
Pedestrians are not allowed on the motorway. Dedicated footpaths are provided along the Central
Coast Highway. Cycling is allowed on the roads shoulders of the motorway, north of Kariong
interchange, but is not allowed south of the interchange. Dedicated cycle lanes are provided on
parts of the Central Coast Highway.
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6.1.2

Potential traffic and transport impacts

Construction
Traffic delays
Construction of the proposal is planned to occur over an 18 to 24 month period. A minimum of two
lanes of traffic would be maintained on the motorway throughout the construction period through
use of the motorway shoulders as trafficable lanes. The inside lane adjacent to the median would
be closed and safety barriers erected to establish a work zone. The motorway would generally
remain open to traffic during all stages of construction of the proposal. However short term
infrequent closures may be required for critical activities such as lifting bridge beams into place or
implementing traffic switches.
A reduced speed limit (80 km/hr) would be enforced along sections of the motorway where work
zones have been established. This could result in temporary increases to travel times for users of
the motorway during the construction period.
Construction activities would generate additional vehicle movements such as vehicle deliveries of
construction materials, plant and equipment, off-site waste disposal, and construction staff entering
and exiting construction areas and ancillary sites. Vehicles accessing work areas would typically
travel at lower speeds in order to maintain a safe entrance and exit speed from work sites. This
may result in delays to vehicles travelling on the motorway or in the vicinity of ancillary sites.
Construction vehicle movements on the motorway would be minimised through management
measures such as:



Transporting workers to site by bus
Limiting vehicle access to work sites within the median of the motorway to dedicated turn-in
and turn-out bays.

Construction staging options would be determined by the selected construction contractor. A range
of traffic management and mitigation measures would be implemented through a CTMP to
minimise traffic delays during construction; however, it is likely some delays would occur,
particularly during peak periods.
Actual construction vehicle movements associated with the proposal would be dependent on
construction staging to address issues such as:






The number of separate work sites operating at any one time
Construction activities being undertaken at each work site
Establishment of access and haul roads within the median construction area, given its narrow
width
Erosion and sedimentation control opportunities and constraints.

Use of ancillary sites
Ancillary sites have been selected based on their proximity to suitable arterial roads and work
sites. Vehicles entering and exiting these sites would create delays for local road users as they
would typically travel at slower speeds to ensure safe entry and exit speeds are maintained.
It is estimated that at least 50 personnel would require on-site parking at ancillary sites during the
construction period. A range of other vehicles would access the ancillary sites during the
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construction period, for delivery of plant and equipment, construction materials and
collection/disposal of waste not appropriate for reuse.
Impacts on public transport
No bus routes or school bus routes would require modification during the construction period.
Buses operating in the study area may be subject to traffic delays along with other traffic, as
discussed above. Travel times may be increased for these services during the construction period,
although such impacts would be expected to be intermittent during this period, as none of these
services use the motorway and would be subject to reduced speed limits.
Impacts on pedestrians and cyclists
Temporary diversion of pedestrian traffic may be required at the Kariong Interchange or at ancillary
sites, although this is not expected to impact on any pedestrian movements in the area.
Diversions for cyclists would be established along the section of the motorway within the study
area during construction. As the motorway shoulders would be used as trafficable lanes during this
period (to allow for establishment of a work zone in the second existing lane adjacent to the
median), cyclists would not be permitted to use this section of the motorway. Cyclists using the
motorway would be diverted at either the Somersby or Kariong Interchanges onto Wisemans Ferry
Road.
As Wisemans Ferry Road does not have provisions for cyclists, such as marked road shoulders or
a cycle lane, diversion of cyclist traffic onto this road could result in reduced safety for cyclists
using this route. Measures to increase the safety for cyclists using Wisemans Ferry Road or
alternate cyclist diversion paths would be investigated during the detailed design period. This will
include a Road Safety Audit for the overall proposal.
Impacts to emergency services
During periods of traffic congestion on the motorway, emergency services can use the motorway
shoulders and median crossover bays to perform U-turns. During construction, these areas would
be restricted for use in any section where a work area has been established.
Measures to maintain access for emergency services through work areas would be further
developed during the detailed design period, in consultation with relevant emergency services. The
CTMP developed for the proposal would include provisions to ensure an appropriate level of
access is maintained for emergency services during the construction period.
Impacts on safety
The implementation of safety barriers immediately adjacent to the outer traffic lane on the
motorway and use of motorway shoulders as trafficable lanes during the construction period would
result in reduced safety for vehicles travelling through these sections of the motorway. A key
measure for addressing this would be the implementation of a reduced speed limit (80 km/hr).
However, a number of other traffic safety measures would be developed and incorporated in the
CTMP for the proposal. The aim of these measures would be to:




Provide adequate safety for workers and motorists
Minimise disruption and inconvenience to road users during the construction period
Provide adequate warning, information and guidance for road users during the construction
period.
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Some construction activities would be undertaken at night in order to minimise traffic delays during
peak periods. The CTMP would incorporate measures to address safety for workers and motorists
during night-time construction activities.
Work site and ancillary site access points, work sites and other traffic management measures
implemented during construction would be designed and operated to conform to with the
Austroads Guide to Road Design (2009).
Incident management
Roads and Maritime has implemented an Incident Management Program (IMP) on the motorway to
manage traffic during incidents such as collisions, bushfires and other major events. During
incidents, traffic management protocols such as lane closures and use of contra-flow (two-way
traffic on one carriageway) can be established to divert traffic around incident locations.
The potential effects of the proposal on the IMP has been a key consideration in planning for the
proposal. The major impact of the proposal on the plan would be the temporary closure of
crossover bays, which would affect the implementation of contra-flow. The construction process
would be staged to ensure restrictions to crossovers are minimised. During development of the
CTMP for the proposal, the selected construction contractor would liaise with Roads and
Maritime’s Traffic Commanders, Traffic Emergency Patrols (TEP) and Transport Management
Centre (TMC) to ensure the Incident Management Program is maintained.
Operation
Traffic movements
In the next 25 years, traffic in the segment between the Kariong and Somersby interchanges is
forecast to grow between 1.1 and 1.5 per cent per annum on the motorway between the Kariong
and Somersby interchanges. In 2039, traffic is forecast to be in the order of 73,600 vehicles per
day. At the Kariong interchange about 2,400 vehicles are forecast to join the motorway via the
southbound entry ramp in the morning peak. In the afternoon peak about 2,200 vehicles are
forecast to leave the motorway via the northbound exit ramp.
Traffic modelling was undertaken by Parsons Brinckerhoff to determine the effects of the proposal
on the functioning of the motorway under both existing (2013) and predicted with the proposal
(2039) scenarios (refer to Appendix E). The modelling examined the following parameters for traffic
scenarios:
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Travel time
LoS
Ramp speeds
Main carriageway speeds.
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This modelling is summarised in Table 6.4.
Table 6.4

Summary of traffic modelling results
LoS(1) 2013
(existing(2))

LoS 2039
(with the
proposal)

LoS 2039
(without the
proposal)

A (AM)

A (AM)

A (AM)

C (PM)

A (PM)

C (PM)

Motorway north of Kariong
Interchange – southbound

C (AM)

A (AM)

C (AM)

B (PM)

C (PM)

C (PM)

Motorway south of Kariong
Interchange – northbound

A (AM)

A (AM)

A (AM)

B (PM)

C (PM)

A (PM)

A (AM)

C (AM)

C (AM)

B (PM)

A (PM)

C (PM)

B (AM)

A (AM)

A (AM)

D (PM)

C (PM)

F (PM)

Kariong Interchange
northbound entry ramp

B (AM)

A (AM)

B (AM)

B (PM)

C (PM)

C (PM)

Kariong Interchange
southbound exit ramp

C (AM)

C (AM)

C (AM)

B (PM)

C (PM)

C (PM)

Kariong Interchange
southbound entry ramp

D (AM)

D (AM)

F (AM)

B (PM)

A (PM)

A (PM)

Location

Motorway (Somersby to
Kariong) northbound
Motorway (Somersby to
Kariong) southbound

Travel time
2013

Travel time
2039

3:50 (AM

3:42 (AM)

4:44 (PM)

4:07 (PM)

4:15 (AM)

4:30 (AM)

4:37 (PM)

4:28 (PM)

Motorway north of Kariong
Interchange – northbound

Motorway south of Kariong
Interchange – southbound
Kariong Interchange
northbound exit ramp

(1) LoS is defined under the Austroads Guide to Traffic Management (Austroads 2014) and refers to a quantitative
measure of the quality of traffic services on a road or intersection. There are six LoS, designated from A to F, with LoS A
representing the best operating condition and LoS F the worst.
(2) Represents worst case scenario.

The key findings of operational traffic modelling undertaken for the proposal are:








The proposal would provide a LoS of C during the critical afternoon peak period under
predicted 2039 traffic volumes
At the northbound entry ramp on the Kariong Interchange, a LoS of C would be achieved
during the critical afternoon peak
The addition of an extra lane to the southbound entry ramp at the Kariong interchange would
relieve the congestion on the ramp and allow traffic to flow more smoothly along the Central
Coast Highway approaching the Motorway with a similar level of performance predicted for
2039 as current levels
The provision of a two-lane northbound exit at Kariong Interchange is considered to be an
essential element of the proposal, as the predicted afternoon demand in 2039 exceeds the
capacity of a single lane exit. A single lane exit would be expected to operate at LoS F and this
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would occur before the predicted 2039 traffic volumes are reached, and would inevitably be
accompanied by safety issues. The two-lane exit, by contrast, would be expected operate at
LoS C and would have ample capability to manage changes in traffic demand and travel
patterns


At the intersection of the Central Coast Highway and Wisemans Ferry Road, predicted
afternoon peak traffic demand in 2039 would result in queues which would extend some 600 m
along the exit ramp. The accompanying overall intersection degree of saturation (DoS) is
expected to be 0.95 with operation at LoS D. Whilst this is considered satisfactory in terms of
an operating LoS, it represents an operation close to capacity with little room for traffic growth
or changes in travel patterns.

Safety
The proposal would improve road safety on the motorway by:






Providing an additional travel lane for the northbound and southbound carriageways on the
motorway
Providing an additional entry lane for the southbound on-ramp at the Kariong Interchange
Extending the northbound on-ramp lane at Kariong Interchange by 300 m
Providing a two-lane exit and auxiliary lane for the northbound off-ramp at the Kariong
Interchange.

Roads and Maritime’s Accident Reduction Guide Part 1: Accident Investigation and Prevention
(2004) was used as a guide for estimating the changes in crash frequency as a result of each
improvement (refer to Appendix E). This predicted that an overall reduction of 3.2 crashes per year
would be expected in the first year of opening which equates to a crash reduction of 14.3 per cent.
By 2039, the predicted overall crash rates for the proposal (24.3 crashes per year) would be lower
than the do nothing case (28.3 crashes per year).
Freight transport
The improved travel times on the main carriageways would facilitate the movement of interstate
freight. Accessibility to industrial areas associated with Somersby and Mount Penang would be
enhanced by the improvements in operation on the ramps and at the Central Coast
Highway/Wisemans Ferry Road intersection.
Walking and cycling
The proposal would not change the existing provisions for walking and cycling during the
operational phase.
Public transport
The proposal would improve the existing public transport capability in the study area through
reduced travel times through the Kariong Interchange.

6.1.3

Safeguards and management measures

Table 6.5 identifies safeguards and management measures that would be implemented to address
potential impacts to traffic and transport as a result of the proposal.
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Table 6.5

Traffic and transport environmental safeguards and management measures

REF #

Impact

Environmental safeguards

TR-1

General





A CTMP would be prepared to the satisfaction of Roads and Maritime, as part of the
pre-construction planning. The plan would detail how the traffic associated with the
construction would be managed in accordance with the Roads and Maritime
Services Traffic Control at Work Sites (RTA 2010b), as well as relevant Australian
Standards including AS1742 and the work site manual Roads and Maritime Services
Specification G10 (RTA 2003a). The CTMP would be submitted in stages to reflect
the progress of work and would outline:
 Traffic control provided to manage and regulate traffic movements during
construction, including minimising traffic switching
 Procedures for undertaking lane possession, erecting signage and consulting with
the TMC, Traffic Commanders and TEPs during construction
 Measures to maintain the continuous, safe and efficient movement of traffic for
both the public and construction workers
 Identification of haulage routes and ensuring impacts to local routes and peak
periods on the motorway are minimised
 Temporary speed restrictions to ensure a safe driving environment around work
zones
 Appropriate warning and advisory signposting
 A local and regional communications strategy
 Parking measures for worker using ancillary sites
 Considerations for other developments that may also be under construction to
minimise traffic conflict and congestion that may occur due to the cumulative
increase in construction vehicle traffic
A vehicle movement plan (VMP) would be prepared as part of the overall CTMP.
The VMP would assess construction-related heavy vehicle movements per shift in to
and out of the construction site/s. The VMP would identify elements of the
construction such as:
 Limiting the number of entry and exit points to work sites on the motorway
 Limiting the need to occupy areas of the roads adjacent to ancillary sites
 Identifying haulage routes for construction traffic, including routes between
ancillary sites and work sites on the motorway
 Undertaking road condition surveys of local roads prior to construction.
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Responsibility

Timing

Construction
contractor

Prior to
construction
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REF #

Impact

TR-2

Changes to access
arrangements for
emergency
vehicles

TR-3

Cyclist detours

Environmental safeguards






TR-4

74

Incident
management



Responsibility

Timing

Consultation with emergency service authorities would be undertaken during
development of the detailed design.

Roads and
Maritime

Detailed design
and preconstruction

Cycling groups would be consulted prior to the commencement of construction and
advised to use alternate sections of the motorway, or alternative routes during the
construction period
Measures to increase the safety for cyclists using Wisemans Ferry Road or alternate
cyclist diversion paths would be investigated during the detailed design period.

Roads and
Maritime

Detailed design
and preconstruction

The selected construction contractor would consult with Roads and Maritime’s Traffic
Commanders, TEP and TMC to plan construction to allow for appropriate incident
management response plans to be implemented.

Construction
contractor

Prior to
construction
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6.2

Noise and vibration

A detailed noise and vibration impact assessment (NVIA) was prepared for the proposal by
Parsons Brinckerhoff and is included as Appendix F (Parsons Brinckerhoff 2014d). This section
provides a summary of the assessment.
This NVIA was prepared in accordance with the Roads and Maritime’s Environmental Noise
Management Manual (ENMM) (RTA 2001a), the EPA Road Noise Policy (RNP) (EPA 2011) and
the NSW DECC Interim Construction Noise Guideline (ICNG) (DECC 2009).

6.2.1

Existing environment

Background noise levels
The nearest residential receivers to the proposal are located on the eastern and western sides of
the motorway. These receivers include residential properties in Somersby located on Acacia Road,
Reeves Road, Debenham Road (North and South), Gindurra Road, Wirrinda Road, Tallara Road,
Wisemans Ferry Road, Peats Ridge Road and properties accessed off Strickland Forrest Road.
The dominant noise exposure for these receivers is traffic along the motorway.
No non-residential receivers, such as schools, hospitals, places of worship, childcare facilities or
open space (active or passive use), could be identified within the study area.
A baseline noise survey was undertaken between Monday 23 June 2014 and Sunday 29 June
2014 at the following residential receivers located in close proximity to the proposal:





Location 1: 78 Wirrinda Road, Somersby
Location 2: 41 Reeves Road, Somersby
Location 3: 21 Goldsmith Road, Somersby
Location 4: 20 Wirrinda Road, Somersby.

Noise monitoring results are provided in Table 6.6.
Table 6.6
Location

Unattended noise monitoring results (period noise levels)
Day (7am–6pm)

Evening (6pm–10pm)

Night (10pm–7am)

LAeq, 11h

LA90, 11hr

LAeq, 4hr

LA90, 4hr

LAeq, 9hr

LA90, 9hr

1

56

52

53

49

53

42

2

67

60

62

55

60

45

3

56

50

52

49

50

40

4

60

55

57

50

56

43

(1) LAeq Equivalent continuous (energy average) A-weighted sound pressure level
(2) LA90 A-weighted sound pressure level exceeded for 90 per cent of the time (background)
(3) Values expressed as dB(A); dB(A) = decibels, A-weighted; all values rounded to nearest 1 dB(A)
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Monitoring was undertaken over a seven day period between Monday 23 June 2014 and Sunday
29 June 2014 at the locations shown on Figure 6.3.
Daily noise logger graphs are included in Appendix F.
Review of the noise levels recorded at the nearest residential receivers showed noise
characteristics typical of an area in the vicinity of a major road source. Noise profiles followed
diurnal patterns with the lowest levels typically occurring in the early hours of the morning. The
period noise levels generally increase with proximity to the motorway.

6.2.2

Noise and vibration criteria

Construction noise criteria
Noise management levels (NML) for construction works were established with consideration to the
ICNG, which provides guidance for the assessment and management of construction noise.
Detailed in Table 6.7, NML have been established by adopting measured daytime, evening and
night-time background noise levels (LA90) from Location 3 (21 Goldsmith Road), Somersby.
Table 6.7

Recommended residential construction noise criteria

Construction period

Rating
Background
Level (RBL)
LA90 dB(A)

Management
level LAeq, 15min

Application

Standard day time
construction hours:
Monday to Friday 7am
to 6pm
Saturday 8am to 1pm

50

60

Where measured or predicted noise level
> management level:
 Proponent is to apply all feasible and
reasonable work practices to meet the
management level
 Potentially affected residents are to be
informed of the works and expected
noise levels duration

Outside of standard day
time construction hours

50

55

Strong justification for works is required
Proponent to apply all feasible and
reasonable work practices to meet the
management level
Where all feasible and reasonable
practices have been applied and noise is
>5 dB(A) above the management level,
the proponent is to negotiate with the
community

Highly noise affected

–

75

Where noise is above this level respite
periods for dominant noise generating
activity may be required, to consider:
 Times identified by the community
where they are less sensitive
 If the community is prepared to accept
longer periods of construction
exchange for restriction on construction
hours.

(1) LAeq – equivalent continuous (energy average) A-weighted sound pressure level.
(2) LA90 – A-weighted sound pressure level exceeded for 90 per cent of the time (background).
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Figure 6.3

Noise monitoring locations
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The nearest industrial/commercial receivers are located on both the eastern and western sides of
the motorway. Industrial/commercial receivers to the east are located on Wella Way, Kangoo Road
and Debenham Road South. Industrial/commercial receivers to the west are located on Gindurra
Road, Chives Road and Debenham Road North. The ICNG recommends NML of 75 dB(A)
LAeq,15min for external industrial areas and 70 dB(A) LAeq,15min for noise levels external to commercial
and office receivers.
Human exposure to ground vibration
The DECC’s Assessing Vibration: A Technical Guideline (DECC 2006) provides guidance for
assessing human exposure to ground vibration. With consideration to British Standard
BS6472:1992, the DECC guideline recommends vibration dose value (VDV) levels to achieve a
low probability of annoyance or disturbance at affected residential and sensitive land uses during
construction.
Table 6.8 details adopted VDV vibration goals for residential receivers. No vibration sensitive
receivers, such as hospitals, education institutions or places of worship, were identified adjacent
within the study area.
Table 6.8

Adopted residential ground vibration goals
VDV goals, metre per section (m/s-1.75)

Location

Day time

Night time

Preferred

Maximum

Preferred

Maximum

Residences

0.20

0.40

0.13

0.26

Offices and schools

0.40

0.80

0.40

0.80

Workshops

0.80

1.60

0.80

1.60

(1) Day time 7.00am – 10.00pm, Night time 10.00pm- 7.00am.

Structural ground vibration
To evaluate the effects of vibration on structures and buildings, DECC’s Assessing Vibration: A
Technical Guideline (DECC 2006) references German Standard DIN 4150: Part 3-1999.
Dependent upon the dominant frequency of vibration, assessed in Hertz (Hz), structural vibration
limits are established at the foundation of the nearest buildings.
DIN 4150 structural vibration goals in Table 6.9 have been applied to assess potential structural
damage during construction activities at residential receivers, industrial premises or sensitive
structures within the study area.
Table 6.9

Adopted ground vibration goals

Structure

Structural vibration goal, PPV mm/s
1 – 10 Hz

10 – 50 Hz

50 Hz – 100 Hz

Dwellings and residences

5

5 to 15

15 to 20

Commercial and industrial premises

20

20 to 40

40 to 50

Sensitive structures (e.g. heritage buildings)

3

3 to 8

8 to 10

(1) Referenced from German Standard DIN 4150.
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Operational noise
The NSW RNP (EPA 2011) has been adopted for the determination of road traffic noise goals for
the proposal. The RNP recommends road traffic noise goals for residential land uses for the
15 hour daytime (7am–10pm) and the nine hour night time (10pm–7am) periods dependent upon
the type of road development being undertaken. The road traffic criteria should be applied
immediately after the road opens and to projected road traffic volumes.
Based on the assessment criteria for a redevelopment project outlined in the RNP, noise levels
were evaluated for the following timeframes:



2019: within one year of changed traffic conditions following construction of the proposal
2029: 10 year post proposal opening scenario.

Assessment is required between the ‘build’ and ‘no-build’ scenario for each timeframe.
The proposal is classified as a redevelopment of an existing freeway. Table 6.10 outlines the RNP
noise assessment and relative increase criteria for the redevelopment of an existing arterial road at
residential receivers and land uses:
Table 6.10

RNP noise assessment criteria for redevelopment of freeways

Criteria

Assessment criteria dB(A) external
Day (7am–10pm)

Night (10pm–7am)

Noise assessment criteria

60 dB(A) LAeq, 15hr

55 dB(A) LAeq, 9hr

Relative increase criteria

Existing traffic noise
LAeq, 15hr + 12dB

Existing traffic noise
LAeq, 9hr + 12dB

Further assessment criteria prescribed by the Roads and Maritime Environmental Direction
Number 24 prescribe the need for the application of feasible and reasonable noise mitigation for
receivers predicted to be affected by noticeably increased or acute noise levels following the road
redevelopment.
Table 6.11

Roads and Maritime noise assessment criteria for redevelopment of freeways

Criteria

Assessment criteria dB(A) external
Day (7am–10pm)

Night (10pm–7am)

Predicted noticeable increase.
Based on ten year post project opening
scenario

Existing traffic noise
LAeq, 15hr + 2dB

Existing traffic noise
LAeq, 9hr + 2dB

Acute noise assessment criteria.
Based on ten year post project opening
scenario

65 dB(A) LAeq, 15hr

60 dB(A) LAeq, 9hr

During the night-time, road traffic noise can result in awakening reactions and sleep disturbance.
To assess potential sleep disturbance impacts the following guidelines outlined in practice note III
of the ENMM (RTA 2001a) have been adopted:




One or two noise events per night, with maximum internal noise levels of 65 to 70 dB(A) are
not likely to affect health or well-being
Maximum internal noise levels below 50 to 55 dB(A) are unlikely to result in awakening
reactions.
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For industrial and commercial receivers, the RNP recommends the guidance given in Australian
Standard AS2107:2000 Acoustics – Recommended design sound levels and reverberation times
for building interiors. Based on this, guidance internal noise levels of 45 dB(A) would apply for
general office areas and for industrial process areas, with noise levels of 70 dB(A) and less
desirable. Internal noise levels are assumed at 10 dB(A) less than external noise.

6.2.3

Potential noise and vibration impacts

Construction noise
Potential construction noise impacts for the proposal were predicted in the NVIA through a
construction noise model developed using SoundPlan noise modelling software.
Construction noise sources
The construction activities described in Section 3.3 of this REF would require the use of noisegenerating plant and equipment. The individual sound power levels (SWLs) of anticipated
construction equipment required for the proposed construction activities have been referenced
from Parsons Brinckerhoff’s database of noise sources and summarised in Table 6.12 (refer to
Appendix F for more detail).
Table 6.12

Construction plant and equipment sound power levels

Construction stage

Anticipated type of plant
and equipment

Activities

General site
establishment

Earthworks

Roadway construction
Utilities and diversions

Road pavement

80

SWL LAeq dB(A)

Semi – trailers

106

Trucks (8–9 tonnes)

100

Mobile crane (30 tonnes)

102

Excavators

107

Excavators

107

Dump trucks

108

Front end loaders

113

Bulldozer

115

Grader

114

Compactor

109

Backhoe

104

Excavator

107

Dump trucks

108

Road trucks

100

Crane

113

Asphalt paver

114

Compactor

109

Road trucks

100

Water trucks

107

Grader

114

Concrete truck

108

Concrete saw

115

Road miller

115
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Construction stage

Activities

Rehabilitation,
landscaping, signs and
line marking

Batch plant, crushing
operations, stockpiling
and storage
Ancillary compounds
Stockpiling and storage

Anticipated type of plant
and equipment

SWL LAeq dB(A)

Excavators

107

Road Trucks

100

Water truck

107

Bob cat

104

Dump trucks

108

Excavators

107

Batch plant

108

Front end loaders

113

Dump trucks

108

Excavators

107

Front end loaders

113

Construction noise levels
Worst case construction noise levels have been predicted for the construction of the proposal. It
should be noted that the predicted construction noise levels represent the worst case scenario of
all plant and equipment operating simultaneously during the proposed standard day time and
outside of standard day time hours. Where the proposed construction plant and equipment are not
in concurrent operation, or works are undertaken at greater separation distances to those
assessed, a reduction in noise impacts would be expected. It should also be noted that actual
construction works are unlikely to be continuous for extended periods of time and, therefore,
ongoing noise levels are expected to be lower than the worst case predicted levels show in the
following figures. Predicted construction noise levels at specific residential receivers near the
proposal are provided in Appendix F.
Predicted construction noise levels at increasing separation distance during roadway construction
activities are detailed in Figure 6.4 and Table 6.13.
Figure 6.4 shows that, in a worst case scenario, construction noise levels have the potential to
exceed the adopted daytime standard construction hours NML of 60 dB(A) when:






Site establishment works are within 130 m of residential receivers
Earthworks are within 380 m of residential receivers
Utilities and diversion construction works are within 250 m of residential receivers
Road pavement construction work are within 450 m of residential receivers
Rehabilitation, landscaping sign installation and line marking works are within 150 m of
residential receivers.
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Figure 6.4

Estimated noise levels at increasing separation distance roadway
construction

Table 6.13

Predicted construction noise impacts at the nearest residential receivers
Predicted noise impacts dB(A) LAeq,15min

Nearest receiver
location and distance
to alignment

Site
establishment

Utilities and
Earthworks
diversion

Rehabilitation,
Road
landscaping,
pavement sign installation
and line marking

Standard daytime NML – 60 dB(A) LAeq,15min
Acacia Road (514 m)

48

58

54

59

49

Debenham Road
South (278 m)

54

63

59

64

54

Gindurra Road
(210 m)

56

65

61

67

57

Debenham Road
North (114 m)

61

71

67

72

62

Reeves Road (72 m)

65

75

71

76

66

Wirrinda Road (94 m)

63

72

68

74

64

Wisemans Ferry Road
(336 m)

51

61

57

63

53

Tallara Road (396 m)

51

60

56

61

51

Peats Ridge Road
(150 m)

59

68

64

70

60
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Predicted noise impacts dB(A) LAeq,15min
Nearest receiver
location and distance
to alignment

Site
establishment

Utilities and
Earthworks
diversion

Rehabilitation,
landscaping,
Road
pavement sign installation
and line marking

Outside of Standard daytime NML – 45 dB(A) LAeq,15min
Acacia Road (514 m)

48

58

54

59

49

Debenham Road
South (278 m)

54

63

59

64

54

Gindurra Road
(210 m)

56

65

61

67

57

Debenham Road
North (114 m)

61

71

67

72

62

Reeves Road (72 m)

65

75

71

76

66

Wirrinda Road (94 m)

63

72

68

74

64

Wisemans Ferry Road
(336 m)

51

61

57

63

53

Tallara Road (396 m)

51

60

56

61

51

Peats Ridge Road
(150 )

59

68

64

70

60

LAeq

Equivalent continuous (energy average) A-weighted sound pressure level. It is defined as the steady sound level that contains the
same amount of acoustic energy as the corresponding time varying sound values expressed as dB(A), to the nearest 1 dB(A)

Figure 6.4 and Table 6.13 also show that, in a worst case scenario, construction noise levels
associated with works on the motorway are predicted to exceed the adopted outside of standard
daytime construction hours construction noise criteria (45 dB(A)) when:






Site establishment works are within 750 m of residential receivers
Earthworks are within 2,100 m of residential receivers
Utilities and diversion construction works are within 1,400 m of residential receivers
Road pavement construction works are within 2,500 m of residential receivers
Rehabilitation, landscaping sign installation and line marking works are within 800 m of
residential receivers.

Predicted construction noise levels at increasing separation distance from the proposed ancillary
sites are detailed in Figure 6.5.
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Figure 6.5

Estimated noise levels at increasing separation distance from proposed
ancillary sites

Figure 6.5 shows that in a worst case scenario, construction noise levels from proposed ancillary
sites are not predicted to exceed the adopted daytime standard construction hours NML of
60 dB(A) at the nearest receivers.
However, worst case scenario, construction noise levels from proposed ancillary sites have the
potential to exceed the adopted outside of daytime standard construction hours NML of 45 dB(A) at
the following receivers:
Peats Ridge Road (320 m)
Tallara Road (325 m)
Dog Trap Road (325 m).





Construction vibration
Table 6.14 provides estimated safe work distances for key vibration generating construction plant
that have been estimated from vibration measurements of construction plant and equipment
operating on similar projects.
Table 6.14

Recommended vibration safe working distances for construction plant

Construction plant
Excavator
Truck pass-by at 50 km/h
Rock breaker
Compactor

Measured PPV*
at 25 m (mm/s)
0.6
0.3
1.1
1.3 – 1.8

Recommended safe working distance, metre (m)
Human annoyance
Structural damage
>15
>7
>10
>5
>40
>13
>40
>18

*PPV is Peak Particle Velocity
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All ground vibration levels are expected to be contained within the proposal area, and any receiver
ground vibration would comply with the maximum allowable eVDV of 0.4 m/s1.75 (human
annoyance) and 5 mm/s (structural damage) vibration goals.
The majority of construction road traffic would be at least 15 m from the nearest receivers on local
roads and, given a typical road truck vibration level of 0.1 mm/s at 25 m, potential vibration levels
would be within the human annoyance and structural damage vibration goals. No vibration impacts
are expected from construction road traffic for the proposal.
Operational noise
An operational traffic noise model was developed utilising the SoundPLAN (Version 7.1) noise
propagation modelling software for predicted 2019 and 2029 traffic levels, for both the ‘build’ (ie
with the proposal) and ‘no-build’ (ie proposal not built) scenarios. It was assumed that road surface
conditions would remain the same under all scenarios – this represents a worst case situation as
any pavement treatments would reduce tyre noise below current levels.
The assessment of road traffic noise indicated that existing noise levels exceed the RNP noise
goals (refer to Section 6.2.2) for the redevelopment of freeways by up to 6 dB(A) during the day
and 5 dB(A) during the night at the nearest receivers for future scenarios under both the ‘build’ and
‘no-build’ options. Roads and Maritime would investigate reasonable and feasible measures to
mitigate road noise in consultation with any affected sensitive receivers.
Comparison of predicted noise levels between the ‘build’ and ‘no-build’ scenarios indicated an
increase of less than 2 dB(A) at the nearest receivers. Therefore, the predicted levels do not
exceed the Roads and Maritime criteria for a predicted noticeable increase (existing traffic noise
LAeq + 2 dB).
Predicted noise levels at all receivers were below the Roads and Maritime acute noise assessment
criteria with the exception of Receiver 2 (41 Reeves Road Somersby). Predicted noise at this
receiver was less than one dB(A) above the acute noise criterion, which would be imperceptible to
the human ear and is during daytime traffic only. It should be noted that this predicted exceedance
occurred under both the ‘build’ and ‘no build’ scenarios.
Overall, the results of the assessment suggest traffic noise from the proposal itself is expected to
have a negligible impact on the nearest receivers.
Future predicted 2029 ‘build’ scenario road traffic noise levels are presented in Figure 6.6 (day
time) and Figure 6.7 (night time).
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Figure 6.6
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Predicted day time road traffic noise levels for the 2029 ‘build’ scenario
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Figure 6.7

Predicted night time road traffic noise levels for the 2029 ‘build’ scenario
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Sleep disturbance
To assess the potential for sleep disturbance, a 10 dB(A) reduction to external road traffic noise
levels, achieved by the building façade, was applied to estimate internal noise levels at the nearest
residential receivers.
Referencing a predicted worst case night-time noise level of 59.5 dB(A) LAeq (Receiver 2), potential
internal noise levels of 49.5 dB(A) LAeq would comply with the noise level guideline of maximum
internal noise levels of 50 to 55 dB(A) and one or two noise events per night, with maximum
internal noise levels of 65 to 70 dB(A).

6.2.4

Safeguards and management measures

Table 6.15 identifies safeguards and management measures that would be implemented to
address potential noise and vibration impacts as a result of the proposal. These measures would
be implemented as part of a Construction Noise and Vibration Management Plan (CNVMP)
included as part of the CEMP.
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Table 6.15

Noise and vibration environmental safeguards and management measures
Responsibility

Timing

Prior to construction commencing, a CNVMP would be prepared. This document
would provide a framework for addressing noise levels associated with
construction works. Specifically any out of hours works undertaken near sensitive
receivers.

Construction
contractor

Prior to
construction

Construction works would adopt appropriate practices as recommended in the
ICNG to reduce noise emissions.

Construction
contractor

Prior to
construction

Construction plant source noise levels should be confirmed prior to the
commencement of works to verify construction noise impacts and confirm the
requirement for noise management and mitigation measures.

Construction
contractor

Prior to
construction

The construction program would be scheduled where feasible to:
 Maximise the offset distance between construction plant and adjacent receivers
 Orientate construction and auxiliary equipment away from sensitive receivers
 Minimise reversing alarm noise emissions from mobile plant and vehicles and
where practicable, manage site entry and exit points to limit the need for
reversing
 Minimise concurrent operation of dominant noise generating equipment such
as: bulldozer, rock breaker, mobile crane and asphalt paver construction plant.
Where dominant noise generating plant are not in concurrent operation,
reductions to received noise impacts of up to 6 dB(A) are anticipated.

Construction
contractor

Prior to
construction

Adjacent residents should be notified of potential night-time construction works at
least two weeks prior to the commencement of construction works.

Construction
contractor

Prior to
construction

A one page summary of required construction noise and vibration management
practices would be provided to construction staff and contractors and be
discussed during site inductions. The summary should include, as a minimum, the
permitted hours of construction work, work site locations, locations of sensitive
receivers and site ingress/egress.

Construction
contractor

Prior to
construction

A complaints management procedure would be established and implemented in
the CEMP for the proposal. This would include the implementation of a phone
hotline and a procedure for recording and responding to any issues relating to
noise that may arise during fieldwork associated with the proposal.

Construction
contractor

Prior to
construction

Ref #

Impact

Environmental safeguards

NV-1

Construction noise



NV-2

Construction noise



NV-3

Construction noise



NV-4

Construction noise



NV-4

Construction noise



NV-4

Construction noise



NV-4

Construction noise
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Ref #

Impact

Environmental safeguards

NV-4

Construction noise



NV-4

Construction noise



NV-4

Construction noise



NV-4

Construction noise
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Responsibility

Timing

Noise impacts would be minimised in accordance with Practice Note 7 in Roads
and Maritime’s ENMM (RTA 2001a) and Environmental fact sheet No. 2 – Noise
Management and Night Works.

Construction
contractor

Prior to
construction

Noise monitoring would be considered if complaints are received regarding
excessive noise and this would be assessed against relevant guidelines.

Construction
contractor

Prior to
construction

Machinery and equipment would be well maintained to assist with minimising
noise levels.

Construction
contractor

Prior to
construction

Idling equipment would be turned off where appropriate.

Construction
contractor

Prior to
construction
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6.3

Biodiversity

A detailed biodiversity impact assessment (BIA) of the proposal has been undertaken by Parsons
Brinckerhoff (2014e) based on field surveys undertaken in December 2013, April 2014, May 2014
and September 2014. This report is provided as Appendix G. A summary of this assessment is
provided below.

6.3.1

Methodology

The BIA was prepared to examine the biodiversity features of the study area and determine the
potential impacts to these that may result from construction and operation of the proposal.
Field surveys
Detailed biodiversity surveys were undertaken within the study area on 10–11 & 16–18 December
2013, 7–11 April 2014, 6–9 & 22–23 May 2014 and 15–16 September 2014. This included targeted
threatened fauna and flora surveys, fauna surveys and trapping, and validation of previous broadscale vegetation mapping.
The survey methodology for the BIA included:














BioBanking quadrat and random meander surveys
Vegetation community mapping
Targeted threatened flora searches, targeting Prostanthera junonis, Darwinia glaucophylla,
and Hibbertia Procumbens.
Targeted Red-crowned Toadlet and Giant Burrowing Frog searches (including daytime habitat
searches, nocturnal watercourse search, call detection and call playback)
Targeted Koala searches (including scat, scratch and feed tree species searches)
Microchiropteran bat surveys using Anabat bat detector
Diurnal bird surveys (including species listed as migratory under the EPBC Act)
Fauna trapping (targeting the Eastern Pygmy Possum)
Spotlighting and call playback
General habitat assessment
Opportunistic surveys.

Literature and database review
The BIA included the identification and review of records of threatened species known or predicted
to occur in the vicinity of the study area. This included review of the following:
Databases






Atlas of NSW Wildlife (BioNet) (OEH)
Threatened Aquatic Fauna Database (NSW Department of Primary Industries (DPI) (Fishing
and Aquaculture))
PlantNet (Royal Botanical Gardens, Sydney)
Protected Matters Search Tool (Department of Sustainability, Environment, Water, Population
and Communities).

Previous assessments


Targeted Ecological Surveys for Kariong Interchange Ramps and Kariong to Somersby
widening of the M1 (Parsons Brinckerhoff 2014f)

M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening
Review of Environmental Factors

91

Preliminary Environmental Investigation (Parsons Brinckerhoff 2013)
Intersection Upgrade Wisemans Ferry Rd and Central Coast Hwy Review of Environmental
Factors – Flora and Fauna Investigation (Hill 2011).




6.3.2

Existing environment

The study area occurs predominantly on the Somersby Plateau along the existing motorway
alignment, between the Gosford/Kariong Interchange and the Somersby Interchange. The survey
area and surrounding land has been utilised predominantly for road infrastructure, industrial estate
development, private residential land and grazing. As a result, the soils and vegetation in the
survey area are relatively disturbed, particularly immediately adjacent to the motorway, of which
are comprised of regrowth and planted vegetation. Where the landscape and soil profile hasn’t
been significantly modified however, the original vegetation is relatively intact or regenerating from
a soil stored seed bank.
Vegetation communities
The majority of vegetation within the study area has been previously disturbed or extensively
modified. Eight vegetation communities were identified within the study area, consisting of five
native and three modified communities. These are mapped on Figure 6.8a-b and listed in Table
6.16.
Table 6.16

Vegetation communities identified in the study area

Vegetation community

Threatened ecological community
on the TSC Act

Threatened Ecological
Community on the EPBC Act

Red Bloodwood - Scribbly gum
heathy woodland – Silvertop
Ash variant

Duffy’s Forest Ecological Community
in the Sydney Basin Bioregion

Not commensurate with any TEC

Red Bloodwood - Scribbly gum
heathy woodland – Fernland
variant

Not commensurate with any TEC

Not commensurate with any TEC

Red Bloodwood - Scribbly gum
heathy woodland – Atypical
variant

Not commensurate with any TEC

Not commensurate with any TEC

Scribbly Gum – Hairpin
Banksia – Dwarf Apple Heathy
Woodland

Not commensurate with any TEC

Not commensurate with any TEC

Smooth-barked Apple –
Sydney Peppermint –
Turpentine heathy open forest

Not commensurate with any TEC

Not commensurate with any TEC

Needlebush – Banksia wet
heath

Coastal Upland Swamp in the
Sydney Basin Bioregion listed as
endangered on the TSC Act

Not commensurate with any TEC

Regrowth and Planted
Vegetation

Not commensurate with any TEC

Not commensurate with any TEC

Exotic Grassland

Not commensurate with any TEC

Not commensurate with any TEC
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Flora species
A total of 261 flora species were identified within the study area of which 221 were native
(85 per cent). Three threatened species of plant were recorded, these included Darwinia
glaucophylla, Hibbertia procumbens and Prostanthera junonis.
Noxious weeds
Of the 39 exotic species of plant recorded in the study area, five species are listed under the
Noxious Weeds Act 1993 for the GCC noxious weed control area. These weeds are:






Cortaderia selloana (Pampas Grass)
Ageratina adenophora (Crofton Weed)
Lantana camara (Lantana)
Rubus fruiticosus (Blackberry)
Senecio madagascariensis (Fireweed).

These species are listed as Class 4 noxious weeds, with the exception of Cortaderia selloana
(Pampas Grass), which is listed as Class 3. Lantana camara, Rubus fruiticosus and Senecio
madagascariensis are also listed as Weeds of National Significance (Australian Weeds Committee
2012).
Hollow-bearing trees
Sixteen of the 41 threatened fauna species that are considered to have potential habitat in the
survey area use hollow tree resources for breeding and roosting. Within the survey area there was
a relatively low density of hollow-bearing trees, with most contained within remnant native
vegetation communities. Both dead and living trees within the study area contained small to
medium sized hollows that may be used as roosting or maternity sites by hollow-dwelling
microchiropteran bats, possums and birds.
No large hollows, suitable for forest owl species were identified in the study area. The median
within the study area, which represents a large portion of the faunal habitat that would be removed,
was not found to provide any hollow bearing trees during field surveys.
Fauna species
Three threatened species, the Grey-headed Flying-fox, Little Bent-wing Bat and Eastern Bent-wing
Bat were recorded in the study area during field surveys (refer to Figure 6.8a-b). Seven additional
threatened fauna species including Square-tailed Kite, Eastern False Pipistrelle, Glossy BlackCockatoo, Spotted-tailed Quoll, Giant Burrowing Frog, Red-crowned Toadlet and Koala, have
previously been recorded within, or in the immediate vicinity of the survey area.
A total of forty-one (41) threatened fauna species are considered to have a moderate or greater
likelihood of occurring in the study area based on the presence of potential or known habitat (refer
to Appendix G).
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Figure 6.8a
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Flora and fauna and clearing plan
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Figure 6.8b

Flora and fauna and clearing plan
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Figure 6.8c
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Flora and fauna and clearing plan
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Figure 6.8d

Flora and fauna and clearing plan
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Figure 6.8e
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Flora and fauna and clearing plan
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Figure 6.8f

Flora and fauna and clearing plan
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Groundwater dependent ecosystems
The geology of the survey area consists of Hawkesbury Sandstone which is highly porous. The
Hawkesbury Sandstone is part of a large sedimentary basin of sandstone which is interspersed
with beds of shale, siltstone and coal with consolidated sand. Therefore the aquifer type is
classified as a Consolidated Porous Sedimentary Sandstone Aquifer as outlined in Volume 1 of the
Risk Assessment Guidelines for Groundwater Dependant Ecosystems (Serov et al. 2012).
Whether or not ecosystems show some level of groundwater dependence will depend, in part, on
their location in the landscape relative to the level of groundwater. Within the survey area, the
groundwater level is likely variable as a result of sedimentary rock groundwater systems which is
associated with the Hawkesbury sandstone.
Dependence (or interaction) of the vegetation communities identified in the survey area on
groundwater was determined by aligning them with the groundwater dependant ecosystem types
identified by the Risk Assessment Guidelines for Groundwater Dependant Ecosystems, Volume 1
(Serov et al. 2012).
Two plant community types have been determined as being groundwater dependent that occur
within the survey area as identified in Table 6.17.
Table 6.17

Plant community types dependency upon groundwater

Plant community type (Bell,
2009 equivalent)

GDE type

Subtype 1

Subtype 2

Dependency
on
Groundwater

Needlebush – Banksia wet
heath (Sandstone Hanging
Swamp)

Groundwater
Dependant Wetlands

Upland
Environments

Upland
Hanging
Swamps

Known

Scribbly Gum – Hairpin Banksia
– Dwarf Apple Heathy
Woodland (Hawkesbury
Banksia Scrub – Woodland)

Phreatophytes –
Groundwater
Dependant terrestrial
vegetation

Not Identified

Not Identified

Intermittently

1) Vegetation Communities as per Parsons Brinckerhoff Vegetation communities described in Section 3.2 of this report.
2) Known groundwater dependency as per (Eamus et al. 2006).

Corridors and connectivity
Within the proposal locality, key wildlife corridors are associated with the large contiguous tracts of
native vegetation of Brisbane Water National Park, Strickland State Forest and Ourimbah State
Forest. The proposal would remove about 12.51 ha of native vegetation (including 12.1 ha of
regrowth and native planted vegetation) along the proposal’s approximate eight kilometre
alignment. Thus, due to the linear nature of the proposal, the proposal essentially encroaches on
vegetation at the interface of the existing motorway; with the majority of native vegetation to be
impacted occurring within the median strip of the existing motorway.
Vegetation in the survey area is fragmented by the existing motorway, clearing for surrounding
agricultural tenures and industrial developments (particularly in the southern portion of the survey
area). Due to the disturbed nature of the survey area, the construction and operation of proposal
would not fragment or sever connectivity of habitats in the locality any more than that which
currently exists. However, the proposal would add to the existing barrier (existing motorway) in the
landscape, adding incrementally to isolation of habitat.
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Threatened populations
Two endangered populations are listed to occur within the surrounding area: Eucalyptus oblonga
population at Bateau Bay, Forresters Beach and Tumbi Umbi in the Wyong LGA and Eucalyptus
parramattensis subsp. parramattensis in Wyong and Lake Macquarie LGAs. Neither of these
species however, were recorded during surveys, nor have habitat identified within the survey area.
No other endangered populations are considered to occur within the survey area.
Aquatic habitats
Within the proposal area, the existing motorway traverses two creek lines (Narara Creek and Piles
Creek) while several other creek lines (Stoney Creek, Fountain Creek and Hunter Creek) have
their head waters adjacent to the proposal area (refer Figure 1.1). Other aquatic habitats in the
survey area consisted of constructed dams, which largely occurred in the southern portion of the
survey area. These habitats were mostly related to the drainage controls constructed as part of the
existing motorway.
Migratory species
One migratory species listed under the EPBC Act, Rufous Fantail, was recorded in the survey area
during field surveys. However, this individual was considered to be a passage migrant given that
this species breeds in wet sclerophyll forests, which did not form part of the habitats contained in
the survey area. A further five species listed as migratory under the EPBC Act were identified with
a moderate or higher likelihood of occurrence within the survey area:






Fork-tailed Swift
White-throated Needletail
Rainbow Bee-eater
Black-faced Monarch
Satin Flycatcher.

The study area is not considered to support ‘important habitat’ for migratory birds as described in
the EPBC Act Policy Statement 1.1 Matters of National Environmental Significance, Significant
Impact Guidelines (DoE 2013a), as it does not contain:






Habitat utilised by a migratory species occasionally or periodically within a region that supports
an ecologically significant proportion of the population of the species
Habitat that is of critical importance to the species at particular life-cycle stages
Habitat used by a migratory species which is at the limit of the species range
Habitat within an area where the species is declining.

6.3.3

Potential impacts

Construction
Loss of native vegetation
The proposal would remove up to 12.52 ha of native vegetation, largely from within the central
median with only small amounts of clearing along the edges of the motorway. That includes
0.01 ha of Duffys Forest Endangered Ecological Community (EEC), which is listed under the
Threatened Species Conservation Act 1995 (TSC Act). Impacts on the Duffys Forest EEC are not
considered to be significant.
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Clearing may also occur at ancillary sites. A number of potential ancillary sites have been identified
and assessed. If all sites were to be used and cleared during construction, up to 14.82 ha of
previously cleared, exotic grassland would be impacted. However, this worst case scenario is
unlikely to eventuate as not all sites would be required and priority would be given to using existing
disturbed and cleared locations within the chosen ancillary sites.
Table 6.18 provides details of each vegetation community that would require clearing for the
proposal.
Table 6.18

Potential loss of vegetation within the proposal area

Vegetation community/Fauna habitat

Extent within
survey area
(ha)

Vegetation
clearing (ha)
(extent in
proposal area)

Vegetation
extent within
Gosford Local
Government
Area Bell 2009
(ha)

Red Bloodwood – Scribbly gum heathy
woodland – Silvertop ash variant (Duffy’s
1
Forest EEC)

7.60

0.01

574.66

Red Bloodwood – Scribbly gum heathy
woodland – Atypical variant

26.1

0.22

19,068.86

Red Bloodwood – Scribbly gum heathy
2
woodland – Fernland variant

2.24

0.01

–

Smooth-barked Apple – Sydney peppermint –
Turpentine heathy open forest

6.35

0.07

11,925.33

Scribbly Gum – Hairpin banksia – Dwarf apple
heathy woodland

10.54

0.11

4,330.01

Needlebush – Banksia wet heath (Coastal
1
upland swamp EEC)

2.62

–

360.69

Regrowth and native planted vegetation

31.98

12.10

622.26

Exotic grassland

18.86

14.83

3,390.32

Constructed dams

0.32

–

–

Total

106.61

27.35

–

Total area of EEC

10.22

0.01

–

Woodland

13.95

0.08

-

Hanging swamp

2.62

–

-

Heath

38.89

0.34

-

Aquatic

0.32

–

-

Regrowth

31.98

12.10

-

Cleared land (exotic grassland)

18.86

14.83

-

Total Fauna Habitat

106.61

27.35

-

(1) Endangered Ecological Community as listed under the Threatened Species Conservation Act 1995.
(2) Red Bloodwood – Scribbly Gum heathy woodland –Fenland Variant has not been assigned an extant area as
insufficient data is available for this community Bell 2009.
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Indirect impacts to retained vegetation
In addition to the direct loss of vegetation through clearing, indirect impacts that may result to
vegetation to be retained include:







Unintentional damage or removal during tree trimming and clearing or movement of plant and
equipment
The introduction of noxious weed species not currently known from the locality on construction
plant and equipment. In particular the introduction of a Class 1 or Class 2 noxious species
The introduction of soil pathogens
Soil contamination resulting from fuel spills or other sources of contamination.

Loss of fauna habitat and fragmentation
Due to the linear nature of the proposal, the main encroachments on vegetation are at the interface
of the existing motorway, with the majority of native vegetation to be impacted occurring within the
median strip of the existing motorway. Construction of the proposal would require the clearing of up
to 12.52 ha of native vegetation including woodland, heath, aquatic and regrowth fauna habitat.
The proposal would also result in the clearing of up to 14.83 ha of exotic grassland and 12.1 ha of
planted and regrowth vegetation, which mostly occurs in the ancillary sites. Vegetation clearing
would occur within the central median and on the edges of the motorway at the Kariong
Interchange. Vegetation clearing would also occur at the ancillary sites and the vegetation clearing
figures stated above are based on the worst case assumption that all ancillary sites would be
cleared.
Clearing associated with the proposal would result in an incremental loss of habitat features for
fauna species, such as vegetation and foraging areas. The majority of the vegetation for clearing
consists of disturbed vegetation and the loss of this vegetation is considered to be of minor
significance due to its general lack of fauna microhabitats, such as tree hollows recorded in the
study area.
Vegetation in the survey area is already fragmented by the existing motorway, clearing for
surrounding agricultural tenures and industrial developments (particularly in the southern portion of
the survey area). Due to the disturbed nature of the survey area, the construction and operation of
proposal would not fragment or sever connectivity of habitats in the locality any more than that
which currently exists. However, the proposal would add to the existing barrier (existing motorway)
in the landscape, adding incrementally to isolation of habitat.
Fauna injury or mortality
Fauna injury or death could occur as a result of construction activities, particularly when vegetation
and habitats are being cleared. Fauna injury or mortality also has the potential to occur as a result
of collision with survey/maintenance vehicles and through increased road traffic.
The proposal would increase the width of an existing linear road corridor that effectively traverses a
modified landscape. However, it is not likely that the proposal would significantly add to direct
fauna mortality, which currently occurs in the existing road corridor.
Impacts on aquatic habitats and hydrology
Sediment runoff during construction has the potential to introduce storm flow and increase
suspended solids in adjacent streams and drainage lines. Further, it is likely that roadway runoff
intensity would increase and any drainage design or improvements to existing structures would
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need to consider the existing receiving environment. In addition, there is the potential for accidental
spillage/leakage of road construction materials including fuels, lubricants and hydraulic oils from
construction plant and equipment.
During operation, increased paved surfaces associated with the proposal would likely result in an
increase in stormwater run-off volumes and flows. This could potentially increase flow velocities in
drainage lines downstream of the motorway, although an assessment of drainage requirements for
the project determined that such increases would be minimal (Parsons Brinckerhoff 2014g).
Groundwater Dependent Ecosystems
The proposal will not require extraction of groundwater from existing alluvial aquifers: however, the
proposal will require the disturbance of Red Bloodwood – Scribbly gum woodland – Fernland
variant (about 0.01 ha), which is groundwater dependent. The NSW Groundwater Dependant
Policy (Department of Land and Water Conservation (DLWC 2002)) has five management
principles to manage groundwater systems to ensure that the ecological process and biodiversity
of their ecosystems are maintained or restored for the future. The proposal will result in the
removal of 0.01 ha of groundwater dependent ecosystems within the proposal area, which is not in
keeping with the five management principles. However, this is a small area and existing impacts
are occurring as a result of the existing motorway. Therefore the removal of a small area of this
community is unlikely to have significant impacts upon the GDEs in the locality or the wider region.
Operation
The operation of the proposal is not expected to result in any additional operational impacts on
biodiversity when compared to the existing operation of the motorway as the proposal is located
immediately adjacent.
Summary of impacts to threatened biodiversity
The potential impacts posed to TECs, flora and fauna species, by the proposal are summarised in
Table 6.19.
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Table 6.19

Summary of likely impacts to threatened biodiversity

Threatened biodiversity

Scientific
name

Common
name

Impacts
TSC
1
Act

EPBC
2
Act

FM
3
Act

Recorded in
study area
(Y/N)

Hydrology
changes

Habitat
clearing

Fragmentation

No

Affect
the
lifecycle

Weeds/
pests/disease

Noise

Change to Likely to be
current
significantly
disturbaffected
ance
regimes

Unlikely. Survey
N/A
area already highly
fragmented.
Proposal unlikely to
increase
fragmentation.

Potential impact,
however,
mitigation
measures would
reduce likelihood
of weed spread.

N/A

No

No

Unlikely. Survey
N/A
area already highly
fragmented.
Proposal unlikely to
increase
fragmentation.

Potential impact,
however,
mitigation
measures would
reduce likelihood
of weed spread.

N/A

No

No

Yes ~ 0.32 ha
with 13
individuals to be
removed

Unlikely.

No.

Potential impact,
however,
mitigation
measures would
reduce likelihood
of weed spread.

N/A

No

No

Yes ~ 12.42 ha
with one
individual to be
removed

Unlikely. Survey
No.
area already highly
fragmented.
Proposal unlikely to
increase
fragmentation.

Potential impact,
however,
mitigation
measures would
reduce likelihood
of weed spread.

N/A

No

No

Threatened ecological communities
Coastal Upland Swamp in E1
the Sydney Basin
Bioregion

–

–

Y

No.

Duffys Forest Ecological
Community in the Sydney
Basin Bioregion

–

–

Y

This
Yes. ~0.01 ha
community is
a groundwater
dependent
ecosystem.
About 0.01 ha
of this
community
will be cleared

–

–

E1

Flora
Darwinia
–
glaucophylla

Hibbertia
Spreading
procumbens Guinea
Flower

V

Yes.

No

One hundred
and seventythree Darwinia
glaucophylla
were recorded
along the
southern
portion of the
survey area,
surrounding the
Kariong
interchange.
E1

–

–

Yes.

No
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Survey area
already highly
fragmented.
Proposal unlikely to
increase
fragmentation.
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Threatened biodiversity

Scientific
name

Common
name

Prostanthera Somersby
junonis
Mintbush

Impacts
TSC
1
Act

EPBC
2
Act

FM
3
Act

E1

E

–

Recorded in
study area
(Y/N)

Yes.

Hydrology
changes

Habitat
clearing

No

Affect
the
lifecycle

Weeds/
pests/disease

Noise

Change to Likely to be
current
significantly
disturbaffected
ance
regimes

Yes ~ 0.22 ha
Unlikely. Survey
No.
all individuals to area already highly
be retained
fragmented.
Proposal unlikely to
increase
fragmentation.

Potential impact,
however,
mitigation
measures would
reduce likelihood
of weed spread.

N/A

No.

No

Possibly
during
construction,
however
impact will be
short term.

Yes. ~0.41 ha

No. The Proposal
No.
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

Yes. Proposal
has the potential
to spread Chytrid
Fungus however
strict hygiene
protocols will be
implemented to
mitigate the
spread of this
disease.

Possibly
No
during
construction
but impact
will be short
term.

No

Two individuals
of Prostanthera
junonis were
recorded within
the survey area

Fragmentation

Fauna
Giant Burrowing Frog*

V

V

–

Yes
Recorded by
previous
studies

Littlejohn's Tree Frog,
Heath Frog

Stuttering Frog
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V

V

–

N

Possibly
during
construction,
however
impact will be
short term.

Yes. ~0.41 ha

No. The Proposal
No.
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

Yes. Proposal
has the potential
to spread Chytrid
Fungus however
strict hygiene
protocols will be
implemented to
mitigate the
spread of this
disease.

Possibly
No
during
construction
but impact
will be short
term.

No

E1

V

–

N

Possibly
during
construction,
however
impact will be
short term.

Yes. ~0.08 ha

No. The Proposal
will effectively add No.
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

Yes. Proposal
has the potential
to spread Chytrid
Fungus however
strict hygiene
protocols will be
implemented to
mitigate the
spread of this
disease.

Possibly
No
during
construction
but impact
will be short
term.

No
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Threatened biodiversity

Scientific
name

Common
name

Giant Barred Frog

Red-crowned Toadlet*

Impacts
TSC
1
Act

EPBC
2
Act

FM
3
Act

E1

E

–

V

–

–

Hydrology
changes

Habitat
clearing

Fragmentation

N

Possibly
during
construction,
however
impact will be
short term.

Yes. ~0.08 ha

Yes
Recorded by
previous
studies

Possibly
during
construction,
however
impact will be
short term.

Recorded in
study area
(Y/N)

Affect
the
lifecycle

Weeds/
pests/disease

Noise

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

Yes. Proposal
has the potential
to spread Chytrid
Fungus however
strict hygiene
protocols will be
implemented to
mitigate the
spread of this
disease.

Possibly
No
during
construction
but impact
will be short
term.

No

Yes. ~0.41 ha

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

Yes. Proposal
has the potential
to spread Chytrid
Fungus however
strict hygiene
protocols will be
implemented to
mitigate the
spread of this
disease.

Possibly
No
during
construction
but impact
will be short
term.

No

Change to Likely to be
current
significantly
disturbaffected
ance
regimes

Little Eagle

V

–

–

N

No

Yes. ~12.51 ha

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

Square-tailed Kite*

V

–

–

Yes

No

Yes. ~12.51 ha

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

Recorded by
previous
studies
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Threatened biodiversity

Impacts
Hydrology
changes

Habitat
clearing

Fragmentation

N

No

Yes. ~12.51 ha

–

N

No

–

–

N

V

–

–

V

–

–

TSC
1
Act

EPBC
2
Act

FM
3
Act

Barking Owl

V

–

–

Powerful Owl

V

–

Masked Owl (southern
mainland)

V

Sooty Owl

Black-chinned Honeyeater
(eastern subspecies)

Scientific
name

108

Common
name

Affect
the
lifecycle

Weeds/
pests/disease

Noise

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

Yes. ~12.51 ha

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

No

Yes. ~12.51 ha

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

N

No

Yes. ~12.51 ha

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

N

No

Yes. ~0.41 ha

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

Recorded in
study area
(Y/N)

Change to Likely to be
current
significantly
disturbaffected
ance
regimes
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Threatened biodiversity

Impacts
Hydrology
changes

Habitat
clearing

Fragmentation

N

No

Yes. ~0.41 ha

–

N

No

–

–

N

–

–

Yes

TSC
1
Act

EPBC
2
Act

FM
3
Act

Scarlet Robin

V

–

–

Varied Sittella

V

–

Gang-gang Cockatoo

V

Glossy Black-Cockatoo*

V

Scientific
name

Common
name

Recorded in
study area
(Y/N)

Weeds/
pests/disease

Noise

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

Yes. ~0.41 ha

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

No

Yes. ~12.51 ha

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

No

Yes. ~12.51 ha

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

No

Yes. ~0.41 ha

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

Recorded by
previous
surveys

Little Lorikeet

V

–

–

N

Affect
the
lifecycle
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significantly
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ance
regimes
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Threatened biodiversity

Impacts
Hydrology
changes

Habitat
clearing

Fragmentation

N

No

Yes. ~0.41 ha

E

N

Possibly
during
construction,
however
impact will be
short term.

–

E

N

V

V

–

V

V

–

TSC
1
Act

EPBC
2
Act

FM
3
Act

Swift Parrot

E1

E

–

Adam's Emerald
Dragonfly

E1

–

Giant Dragonfly

E1

Grey-headed Flying-fox

Hollow-dwelling
Microchiropteran bats
(Eastern False Pipistrelle*,
East-coast Freetail Bat,
Yellow-bellied Sheathtail
Bat, Greater Broad-nosed
Bat,)

Scientific
name

110

Common
name

Affect
the
lifecycle

Weeds/
pests/disease

Noise

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

No

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

No.

No

No

Possibly
during
construction,
however
impact will be
short term.

No

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

No.

No

No

Yes

No

Yes. ~0.41 ha

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

Yes

No

Yes. ~12.51 ha

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

Recorded in
study area
(Y/N)

Eastern False
Pipistrelle
recorded by
previous
studies.

Change to Likely to be
current
significantly
disturbaffected
ance
regimes
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Threatened biodiversity

Impacts
Hydrology
changes

Habitat
clearing

Fragmentation

Yes (Little
Bent-wing Bat,
Eastern Bentwing Bat)

No

Yes. ~12.51 ha

–

N

No

–

Yes

TSC
1
Act

EPBC
2
Act

FM
3
Act

Cave-dwelling
Microchiropteran bats
(Large-eared Pied Bat,
Southern Myotis, Little
Bent-wing Bat, Eastern
Cave Bat, Eastern Bentwing Bat)

V

–

–

Eastern Pygmy-possum

V

–

Spotted-Tailed Quoll
(Southern Subspecies)*

V

E

Squirrel Glider

V

–

–

Koala (NSW, ACT & QLD
- excluding SE QLD)*

V

V

–

Scientific
name

Common
name

Affect
the
lifecycle

Weeds/
pests/disease

Noise

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

Yes. ~12.51 ha

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

No

Yes. ~0.41 ha

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

N

No

Yes. ~0.41 ha

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

Yes

No

Yes. ~0.41 ha

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

Recorded in
study area
(Y/N)

Recorded
during previous
studies

Recorded by
previous
studies
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Change to Likely to be
current
significantly
disturbaffected
ance
regimes
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Threatened biodiversity

Impacts
Hydrology
changes

Habitat
clearing

Fragmentation

N

No

Yes. ~0.41 ha

–

N

No

V

–

N

V

–

–

V

–

–

TSC
1
Act

EPBC
2
Act

FM
3
Act

Common Planigale

V

–

–

Long-nosed Potoroo (SE
mainland)

V

V

E1

Stephen's Banded Snake

Heath Monitor
(Rosenberg's Goanna)

Scientific
name

Common
name

Broad-headed Snake

112

Affect
the
lifecycle

Weeds/
pests/disease

Noise

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

Yes. ~0.41 ha

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

No

Yes. ~0.41 ha

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

N

No

Yes. ~0.41 ha

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

N

No

Yes. ~0.41 ha

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

No.

Possibly
No
during
construction
but impact
will be short
term.

No

Recorded in
study area
(Y/N)

Change to Likely to be
current
significantly
disturbaffected
ance
regimes
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Threatened biodiversity

Scientific
name

Common
name

Pale-headed Snake

Impacts
TSC
1
Act

EPBC
2
Act

FM
3
Act

Recorded in
study area
(Y/N)

V

–

–

N

Hydrology
changes

Habitat
clearing

Fragmentation

Affect
the
lifecycle

No

Yes. ~0.41 ha

No.
No. The Proposal
will effectively add
incrementally to the
width of an existing
road corridor and
will not fragment
any new areas of
habitat.

Weeds/
pests/disease

Noise

No.

Possibly
No
during
construction
but impact
will be short
term.

Change to Likely to be
current
significantly
disturbaffected
ance
regimes
No

(1) TSC Act - Threatened Species and Conservation Act 1995. CE = Critically Endangered, E1 = Endangered V = Vulnerable E2= Endangered Population
(2) EPBC Act - Environmental Protection and Biodiversity Conservation Act 1999. CE = Critically Endangered, E = Endangered V = Vulnerable.
(3) FM Act – Fisheries Management Act 1994. E = Endangered.
*Species previously recorded within or in immediate vicinity of the survey area (Office of Environment and Heritage 2014) and (Hill 2011)
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Key threatening processes
Under the TSC Act and EPBC Act, a key threatening process (KTP) is defined as a process that
threatens, or could threaten, the survival or evolutionary development of species, populations or
ecological communities. That is, something can be a threatening process if it:





Causes a native species or ecological community to become eligible for inclusion in a
threatened list (other than the conservation dependent category)
Causes an already listed threatened species or TEC to become more endangered
Adversely affects two or more listed threatened species or TECs.

Under the FM Act, a threatening process is one that, in the opinion of the Fisheries Scientific
Committee, adversely affects threatened species populations or ecological communities, or could
cause species, populations or ecological communities that are not threatened to become
threatened.
The following KTPs are likely to be relevant to the proposal:











Land clearance – EPBC Act, TSC Act
Alteration to the natural flow regimes of rivers and streams – TSC Act
Bushrock removal –TSC Act
Invasion and establishment of exotic vines and scramblers – TSC Act
Invasion, establishment and spread of Lantana camera –TSC Act
Invasion of native plant communities by exotic perennial grasses – TSC Act
Loss of hollow-bearing trees – TSC Act
Removal or dead wood and dead trees – TSC Act
Instream structures and other mechanisms that alter natural flow – FM Act
Degradation of native riparian vegetation along NSW water courses – FM Act

These KTPs have been a key consideration during development of environmental safeguards for
the proposal (refer to Section 6.3.4). Specific safeguards have been developed to mitigate the
potential impact of relevant KTPs including weed management procedures and site rehabilitation.
The minimisation of native vegetation clearing was also considered in the options development
process for the proposal (refer to Section 2.5).

6.3.4

Safeguards and management measures

Table 6.20 identifies safeguards and management measures that would be implemented to
address potential impacts to biodiversity as a result of the proposal.
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Table 6.20

Biodiversity environmental safeguards and management measures

Ref #

Impact

Environmental safeguards

BIO-1

General





BIO-2

Site specific
environmental
induction

BIO-3

Risk to fauna








BIO-4

Flora and fauna
encountered







Responsibility

Timing

Prepare a Flora and Fauna Management Plan, including weed management,
and ensure that it is integrated with the landscape plan for the project
Prepare a Vegetation Management Plan (VMP) detailing restoration,
regeneration and rehabilitation of areas of native vegetation in the vicinity of
the project. Preparation of the VMP should involve consultation with local
Landcare groups and the CMA.

Construction
contractor

Preconstruction

All staff working on site are to undertake a site-specific environmental
induction. The induction is to include items such as:
 Sensitivity of surrounding vegetation (particularly threatened flora species)
 Site environmental procedures (vegetation management, sediment and
erosion control protective fencing and noxious weeds)
 What to do in case of emergency (chemical spills, fire or fauna
encountered)
 Key contact in case of environmental incident.
 Details of threatened flora species.

Construction
contractor

Construction

Limit of work temporary fencing is to be established
Pre-clearing processes are to be undertaken in accordance Roads and
Maritime Biodiversity Guidelines (2011) and Roads and Maritime Biodiversity
Guidelines: Guide 4 - Clearing of vegetation and removal of bushrock (RTA,
2011)
A fauna relocation site would be identified prior to construction to release any
uninjured fauna encountered on site.

Construction
contractor

Construction

If unexpected threatened fauna or flora species are discovered, stop works
immediately and follow the Unexpected Threatened Species Finds Procedure
in the Roads and Maritime Biodiversity Guidelines – Guide 1 (Pre-clearing
process)
WIRES is to be consulted if any injured fauna are encountered as outlined in
site specific environmental inductions
Fauna handling must be carried out in accordance with the requirements the
Roads and Maritime Biodiversity Guidelines - Guide 9 (Fauna Handling).

Construction
contractor

Construction
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Ref #

Impact

BIO-5

Vegetation
clearing

Environmental safeguards




BIO-6

Threatened
fauna








BIO-7

Threatened
flora






BIO-8

Revegetation





BIO-9

116

Interrupted fish
passage



Responsibility

Timing

Where possible, habitat trees and hollow bearing trees are to be retained
throughout the proposal area
If hollow bearing trees are unable to be retained, a qualified ecologist is to be
present on-site for staged habitat removal and hollow clearing and must follow
the Roads and Maritime Staged Habitat Removal Process.

Construction
contractor

Construction

Site hygiene management to prevent the spread of Chytrid Fungus
Undertake pre-clearing surveys for threatened species, particularly
amphibians on the morning (24 hours) before clearing works commence
Threatened amphibian tadpole surveys to be undertaken prior to de-watering
of any water bodies to relocate any threatened tadpoles to adjoining habitats
If threatened amphibians are recorded during preclearing surveys, a specific
frog management plan (FMP) developed by a frog expert with at least 5 years’
experience in behavioural ecology of frogs will be required.

Construction
contractor

Construction

Exclusion zones should be set up around retained threatened flora species of
Darwinia glaucophylla, Hibbertia procumbens and Prostanthera junonis
These areas should be signed as environmentally sensitive
All construction staff working in the vicinity of these threatened species should
be informed of the location of these threatened flora species.

Construction
contractor

Construction

Revegetate or replant disturbed areas with native vegetation following
construction
Revegetation and replanting is to be carried out following Roads and Maritime
Biodiversity Guidelines.

Construction
contractor

Construction

Although the proposal will make every endeavour to avoid the interruption of
fish passage if this is unavoidable a permit from the DPI would be required.

Construction
contractor

Construction
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6.4

Water quality and hydrology

6.4.1

Existing environment

Surface water
The study area is located within the Macquarie and Tuggerah Lakes Catchment and Hawkesbury–
Nepean River Catchment, which contain the Ourimbah, Mangrove Creek, Mooney Mooney Creek,
Brisbane Water and Hawkesbury River sub-catchments. These sub-catchments contain a number
of waterways and watercourses (refer to Figure 6.9). Within the study area, the motorway crosses
the following creeks:
•
•
•

Piles Creek
Leask Creek
Narara Creek.

Piles Creek originates within the Somersby Industrial Park area, located to the north-west of the
motorway near Kariong Interchange (refer to Figure 6.9). This industrial park includes a number of
industrial and commercial businesses that have the potential to pollute Piles Creek either directly
or indirectly (GCC 2009). Piles Creek flows in a south-easterly direction from Somersby, through
Brisbane Water National Park, and then travels south-west where it connects to Mooney Mooney
Creek and the Hawkesbury River. The motorway crosses Piles Creek by a series of bridges.
Leask Creek originates within the Australian Reptile Park and flows in a southerly direction,
crossing the motorway through an underground culvert near Quarry Road, Kariong. It joins Piles
Creek about 300 m south of the motorway. Leask Creek is dammed within the former Old Sydney
Town site.
Two arms of Narara Creek originate on the western side of the motorway, in rural areas to the east
of Wirrinda Road. The southern arm is dammed upstream of the motorway. Both arms of Narara
Creek cross the motorway by underground culvert and join about 500 m to the east of the
motorway. Narara Creek eventually drains to Brisbane Water.
Two arms of Fountain Creek are located immediately east of the motorway as shown on Figure
6.9. This creek flows to the east, to two dams known as ‘Old Railway Dams’. These are two dams
built in 1901 and 1925 respectively. The dams were built to supply water for steam trains and
became obsolete following the implementation of diesel and electric trains. Downstream of the
dams, the creek drains to Narara Creek.
Surface water quality within and surrounding the proposal is important as it drains into sensitive
areas such as SEPP14 wetlands, Brisbane Water, numerous creeks and areas of sensitive
vegetation around Brisbane Water.
There is limited water quality data available for the proposal area. Water quality in the area is likely
to be affected by runoff from the motorway, developments such as the Somersby Industrial Park
and agricultural land uses. Stormwater in the area is generally not treated (except for gross
pollutants) and typically drains to local creeks. The quality of the water entering local waterways is
therefore a function of the contaminants in the urban stormwater system. Common stormwater
pollutants in the area would likely include litter, chemicals (detergents, oils, fertilisers) and organic
matter.
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Figure 6.9
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Creek lines in the study area

M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening
Review of Environmental Factors

Groundwater
The study area is underlain by the Hawkesbury Sandstone geological unit (Roads and Maritime
Services Geotechnical Investigation Concept Stage Factual Report, 2014d). This study describes
the Hawkesbury Sandstone as medium to course grained quartz sandstone with very minor
laminated mudstone and siltstone lenses. Hawkesbury Sandstone is a formation of horizontally
bedded sandstone, with variable hydraulic conductivity, which hosts a generally confined fractured
rock aquifer (ie groundwater stored in the fractures, joints, bedding planes and cavities of the rock
mass). The majority of groundwater within the Hawkesbury Sandstone migrates through features
such as fractures, joints, shears and bedding planes; however some intra-granular flow
(groundwater flow between grains in rock) also occurs.
A search of the NOW Online Database on 9 September 2014 identified 25 groundwater wells
registered within a 500 m radius of the study area. The Online Database provides data including
the standing water level, water bearing zone and bore yield, which are included in Table 6.21.
Table 6.21
Well ID

Summary of groundwater bore information
Standing
Water Level
(m BGL)

Water
Bearing Zone
(m BGL)

Yield
(Litres per
second
(L/s)

GW104881

31

20.3–24.3
66.8–67.4
105–106

0.1
0.1
0.2

Well location 500 m east of the
motorway, near Kangoo Road. The well
is 108.3 m deep and used for domestic
stock purposes.

GW026412

-

–

-

Well is located 500 m east of motorway
near Kangoo Road. The well is 43.8 m
deep and used for stock irrigation
purposes.

GW056702

18

38–38.3

0.25

Well is located 500 m east of motorway
near Kangoo Road and Debenham Rd
South. The well is 43 m deep and used
for stock purposes.

GW031934

5.7

22.8–30.4

0.15

Well located 500 m east of motorway
along Gindurra Road. The well is 31 m
deep and used for domestic purposes.

GW056846

28

32.3–32.9
62–62.5

1.2
2.38

Well located 500 m east of motorway
along Gindurra Road. The well is
67.6 m deep and used for domestic
purposes.

GW067544

17
9

17.4–17.6
35.8–36.1

0.1
0.3

Well is located 200 m east of motorway,
north or Reeves Road. The well is 43 m
deep and used for domestic stock
purposes.

GW064485

7
5

18.0–18.4
27.6–28.8

0.2
0.7

Well is located 200 m east of motorway,
north or Reeves Road. The well is 34 m
deep and used for domestic stock
purposes.

GW104140

12
12

15.5–15.9
78.5–79

0.05
0.13

The well is located 200 m north of the
Somersby northbound on ramp. The
well is 84 m deep and used for
domestic stock purposes.
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Well ID

Standing
Water Level
(m BGL)

Water
Bearing Zone
(m BGL)

Yield
(Litres per
second
(L/s)

GW103819

14
14

14.1–14.2
42.9–43.1

0.07
0.17

The well is located 200 m north of the
Somersby northbound on ramp. The
well is 60 m deep and used for
domestic stock purposes

GW060507

15
14

17.6–19.9
27.2–27.6

–
0.4

The well is located 100 m west of the
Somersby north bound off ramp. The
well is 30 m deep and used for
domestic purposes

GW075040

10.4

17–21

0.02

The well is located 200 m west of the
Somersby north bound off ramp. The
well is 22 m deep and used for
monitoring purposes

GW075041

2.04
0.02

6–8
17–21

0.02
0.02

The well is located 100 m west of the
motorway. The well is 22 m deep and
used for monitoring purposes. It is listed
as out of action, needing reconditioning.

GE075012

5

5–7
41.9–44.2

0.06
0.1

The well is located 300 m west of the
motorway near Lackersteens Road. The
well is 85 m deep and used for
monitoring purposes.

GW075038

3.46
17.5

6–10
32–36

0.4
0.02

The well is located 300 m west of the
motorway near Lackersteens Road. The
well is 37 m deep and used for
monitoring purposes.

GW075039

17.6

24–28

0.02

The well is located 300 m west of the
motorway near Lackersteens Road. The
well is 29 m deep and used for
monitoring purposes.

GW075037

23.05

34–37

0.02

The well is located 300 m west of the
motorway near Lackersteens Road. The
well is 38 m deep and used for
monitoring purposes.

GW103577

16

26.4–26.8
61.8–62.4

0.1
0.38

The well is located 200 m west of the
motorway near Wirrinda Road. The well
is 65 m deep and used for Domestic
Stock purposes.

GW044788

–

–

0.02

The well is located 300 m west of the
motorway near Bimbil Road. The well is
54.9 m deep and used for Domestic
Stock purposes

GW 066816

8
6

20.1–20.3
42.7–43

0.05
0.22

The well is located 300 m west of the
motorway near Bimbil Road. The well is
43 m deep.

GW057316

8.5

47–49

0.6

The well is located 100 m west of the
motorway east of Debenham Road
North. The well is 50 m deep and used
for domestic stock purposes.
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Well ID

Standing
Water Level
(m BGL)

Water
Bearing Zone
(m BGL)

Yield
(Litres per
second
(L/s)

GW104360

18
18

23.4–23.6
38.8–39

0.07
0.13

The well is located 100 m west of the
motorway east of Debenham Road
North. The well is 46 m deep and used
for domestic stock purposes.

GW047763

26
26

24–25
44–50

0.13
0.44

The well is located 300 m west of the
motorway west of Debenham Road
North. The well is 84 m deep and used
for domestic stock irrigation purposes.

GW047573

12.2
12.2

59.7–60.3
70.6–71.8

0.3
0.26

The well is located 400 m west of the
motorway west of Debenham Road
North and north of Ulinga Road. The
well is 92 m deep and used for
domestic stock irrigation purposes.

17

32–34.5
41–43.5
50–53
74.5–75.5

0.05
0.5
0.5
0.3

The well is located 500 m west of the
motorway, north of Gindurra Road and
west of Chivers Road. The well is
168.5 m deep and used for test bore
purposes.

3

41.1–41.7

0.13

The well is located 500 m west of the
motorway, north of the Pacific Highway
and west of Wisemans Ferry Road. The
well is 45.7 m deep and used for
Domestic stock purposes.

GW104403

GW029909

Comments

mBGL = metres Below Ground Level

Of the 25 wells identified, 18 are used for domestic purposes (irrigation and stock watering), six are
used for monitoring and one is a test bore within the Somersby Industrial Park.
During the geotechnical study for the proposal, groundwater was encountered in two boreholes at
depths of 1.6 m and 8.6 m, and subsurface water flow was also observed adjacent to one test pit. It
is noted, however, that the depth of groundwater and seepage may fluctuate with changes in
rainfall, drainage and other factors.

6.4.2

Potential water quality and hydrology impacts

Construction of the proposal would not directly impact any waterways or creek lines. Potential
impacts could occur through accidental release of pollutants or erosion and sedimentation and
these are discussed further below.
Construction
Excavation
Excavation and earthworks activities have the potential to cause the following impacts during
construction:


Release potential pollution through stormwater run-off including sediments, fuels, gross
pollutants and other hazardous materials into the surrounding environment impacting water
quality and sensitive environments such as those associated with Piles Creek (refer to Section
6.5)
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Generate additional run-off as a consequence of installation of temporary impermeable
hardstand areas
Cause leaching of nutrients from stockpiled materials or disturbed soils into the surrounding
environment.

Safeguards to be implemented to manage potential impacts are discussed further in Section 6.4.3.
Accidental spills
Construction of the proposal would have potential to cause:




Accidental spill of liquids
Transport of sediment off-site by construction vehicles
Run-off of sediment or gross pollutants from construction and stockpile areas.

Safeguards to be implemented to manage potential impacts are discussed further in Section 6.4.3.
Groundwater interception
If areas of shallow groundwater are encountered, dewatering might be required during the
construction phase. Groundwater might contain elevated concentrations of metals and salts.
Without management, discharge of construction water to receiving environments could, therefore,
lead to deterioration in water quality.
Operation
The proposal would result in increased pavement runoff due to extension of the width of the
motorway and widened sections of Kariong Interchange. Existing drains associated with these
roadways would be extended and a drainage study is being undertaken as part of the concept
design process to assess the capacity of the existing drainage system, and determine any required
upgrades.
The increased pavement run-off from the proposal has the potential to increase the flow rate and
velocity of surface water run-off in downstream environments. This would be addressed through
the drainage study being undertaken as part of the concept design process.
No flooding risks have been identified in the study area and the proposal is not anticipated to be
affected by flooding issues during operation.

6.4.3

Safeguards and management measures

Table 6.22 identifies safeguards and management measures that would be implemented to
address potential soil and water impacts as a result of the proposal. These measures would be
implemented as part of the overall soil and water management plan (SWMP) and erosion and
sediment control plan (ESCP) included in the CEMP.
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Table 6.22
REF #

Water quality environmental safeguards and management measures

Potential Impact

Environmental safeguards

Responsibility

Timing

Surface water
SW-1

Impacts to downstream
environments from
operational drainage

SW-2

General impact mitigation
measures









SW-3

Management of stockpiles
and ancillary sites
















Where required, drainage designs would incorporate features such as energy
dissipation measures, scour protection and other features to control flow
intensity and direction of flow at any new drainage outlets.

Roads and
Maritime

Detailed
design

An SWMP would be developed prior to construction and implemented
throughout the construction period of the proposal
An ESCP would be developed prior to construction and implemented
throughout the construction period of the proposal
The extent and time of exposed soil would be minimised through construction
staging.

Construction
contractor

Prior to
construction

Chemicals and other pollutants would be stored in a bunded or sealed area
Establish erosion control and sediment capture measures, and maintain them
regularly, to divert offsite stormwater, manage onsite stormwater runoff and
stabilise stockpiles in accordance with RMS Technical Guideline EMS-TG-010:
Stockpile Site Management and the BLUE BOOK guidelines
All stockpile and chemical storage locations would be located above the
100 year ARI flood level and at least give metres from areas of concentrated
flows
Stockpile sites would be identified in the ESCP with the number and size of
stockpiles kept to a minimum where possible through the proposal area
Stockpile heights would be no greater than two meters, unless otherwise
approved by Roads and Maritime, with slopes no steeper than 2:1
Measures would be implemented to prevent the growth of weeds in topsoil
stockpiles
Stockpiles that are in-place for more than 20 days would be covered, or, if
susceptible to wind or water erosion, within 10 days
Uncovered stockpile sites would have discrete downslope controls for
treatment of stormwater.

Construction
contractor

Construction
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6.5

Topography, geology and soils

6.5.1

Existing environment

Topography
The landform and topography within and adjacent to the study area is generally undulating with
broad and rounded crests and ridges grading into concave lower slopes. The motorway traverses
the landform in a general north-east to south-west direction, and comprises cut and fill batters at
various locations along the road edge, pavement and a depressed vegetated median. A sandstone
outcrop is also located within the survey area, to the west of the motorway at the Central Coast
Highway and Wisemans Ferry Road intersection.
Geology
The underlying geology of the proposal area is documented by the Gosford-Lake Macquarie
1:100 0000 Geological Map (DPI 2003) and comprises consolidated sediments of the Triassic
Hawkesbury Sandstone series (refer to Figure 6.10).
The Hawkesbury Sandstone is a medium to coarse grained quartz sandstone with minor shale
laminate lenses (refer to Section 6.4.1).
Soils
The Soil Landscapes of the Holbrook–Tallangatta 1:100 000 Sheet Map (DLWC 2002b), identifies
that soils in the proposal area are primarily of the Sydney Town soil landscape (refer to Figure
6.11).
Other soils landscapes that fall within the proposal area include:




Somersby soil landscape
Gymea soil landscape
Disturbed Terrain soil landscape.

Sydney Town soil landscape
The geology of the Sydney Town soil landscape consists of Hawkesbury Sandstone medium to
course grained quartz sandstone, with minor shale and laminate lenses and Narrabeen Group
(Gosford Subgroup) lithic quartz sandstone, siltstone and claystone.
The Sydney Town is an erosional soil landscape, characterised by undulating to rolling low hills
moderately inclined slopes. Ridges and crests are moderately broad, and slopes are moderately
inclined to gradient of 25 per cent. Soils are shallow to deep yellow earths and sands on crests and
slopes, shallow to moderately deep sands and grey earths in poorly drained areas. Moderately
deep yellow podsolic soils, gleyed podsolic soils and yellow podsolic soils are associated with
shale lenses. Occasionally, rock benches are present.
The Sydney Town soil landscape generally has a high erosion hazard.
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Geology map
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Figure 6.11
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Soil landscapes
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Somersby soil landscape
The geology of the Somersby soil landscape consists of Hawkesbury Sandstone medium to course
grained quartz sandstone, with minor shale and laminate lenses. The soil materials found in this
landscape are found to have erodibility ranging from low to high.
The Somersby is a residual soil landscape, characterised by gently undulating low rises to rolling
rises on a deeply weathered Hawkesbury Sandstone plateau. Slopes are typically less than 15 per
cent and rock outcrops are absent. Soils are moderately deep to deep yellow earths and earthy
sands on crests and slopes, with grey earths in poorly drained areas and sands along drainage
lines.
Gymea soil landscape
The geology in this landscape is Hawkesbury Sandstone, which is a medium to coarse grained
quartz sandstone with minor shale laminate lenses. The geology is similar to the Lambert and
Hawkesbury Soil Landscapes.
The Gymea is an erosional soil landscape, characterised by broad convex crests, moderately
inclined side slopes with wide benches and Hawkesbury Sandstone rock outcrops on low broken
scarps. Slopes vary from 10 per cent to 25 per cent. Soils are shallow to moderately deep yellow
earths and earthy sands on crests and sands along drainage lines. Gleyed podsolic soils and
yellow podsolic soils are associated with shale lenses.
The soil landscape is subject to high erosion risk when exposed.
Disturbed Terrain soil landscape
The Disturbed Terrain soil landscape has a highly variable soil erosion hazard varying from low to
extreme. These units vary from level plains to undulating terrain and comprise land that has been
disturbed by human activity, including the use of fill.
Acid sulfate soils (ASS)
The survey area is not mapped (DLWC 1998) as having an identified risk of ASS occurrence.
Contamination
It is anticipated that a number of areas of imported fill exist within the central median of the
motorway and areas associated with Kariong Interchange. This material would have been used to
stabilise or level the motorway alignment during the original construction of the motorway. It is
unlikely that this material is contaminated. However, it is possible that accidental spills of
contaminating materials occurred during the original construction of the motorway, leading to land
contamination. The occurrence of such areas would not be possible to predict prior to construction.
Procedures would, therefore, be implemented to manage any material encountered during
construction that is suspected to be contaminated (refer Table 6.23).
Some of the existing underground drains within the motorway alignment and ramps are
constructed of material containing asbestos. If disturbance of these pipes is required, measures to
manage the potential risk associated with handling disturbed asbestos would be implemented
(refer Table 6.23).
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6.5.2

Potential topography, geology and soil impacts

Construction
Potential topography, geology and soil impacts would primarily occur during the construction
period. Construction activities which could result in potential impacts include:







Excavation of soil and installation of fill for road widening works
Movement of heavy vehicles across exposed earth
Stockpiling of materials at construction sites, including crushed and waste construction
materials
Vegetation clearing and grubbing processes
Minor extension of sandstone cuttings at the northbound exit ramp at Kariong Interchange.

Potential impacts may include the following:












Water quality impacts related to stormwater run-off
Chemical, heavy metal, oil and grease and petroleum hydrocarbon spills from construction
machinery directly polluting downstream waterways
Increased sediment loads from exposed soil during rainfall events and dust blown off site
causing high sediment loads to be washed or deposited into nearby creeks
Increased sedimentation of downstream watercourses smothering aquatic life and affecting
the ecosystems of downstream sensitive waterways, wetlands and floodplains
Increased levels of nutrients, metals and other pollutant, transported via sediment to
downstream water courses
Increased levels of litter from construction activities polluting downstream watercourses
Tannin leachate from clearing and mulching of vegetation. However, stockpiling vegetation
from cutting of trees and slashing of shrubs is not expected to cause a risk of tannins leaching
into waterways as the type of vegetation in the proposal area is not likely to generate
excessive tannins.

Construction of the proposal requires disturbance of about eight kilometre of the central median of
the motorway and areas adjacent to the entry and exit ramps of Kariong Interchange. The average
width of the central median area is about 13 m in the relevant section of the motorway, leaving
minimal space for the installation of capture and sedimentation dams during the construction
period. Additionally, limited space is available at Kariong Interchange due to the presence of
existing cuttings and adjacent private land.
Extensive temporary sediment control measures would be implemented on-site during the
construction period to minimise any impacts from additional sediments entering surrounding
environments. As the works would mostly be undertaken within the median area, insufficient space
would be available to install temporary sedimentation basins. The construction of sediment basins
in off-site areas is not considered a suitable option for the management of erosion and
sedimentation, as this would require the acquisition or leasing of land and clearing of native
vegetation and adjacent bushland and riparian areas.
Under the Roads and Maritime Erosion and Sedimentation Risk Assessment Procedure (RTA
2004b), the proposal is considered to be potentially high risk, as:
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There are known site constraints that limit the implementation of appropriate erosion and
sediment control measures
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There are identified sensitive receiving environments that would receive stormwater discharge
during the construction period, ie Brisbane Water National Park, in which Piles Creek is
located.

Roads and Maritime would therefore engage a soil conservationist from the Roads and Maritime
Erosion, Sedimentation and Soil Conservation Consultancy Services Register to prepare an
Erosion and Sediment Management Report for the proposal during the detailed design phase. The
soil conservationist would assist with the preparation of the SWMP and ESCP that would apply to
all construction activities being undertaken for the proposal. The implementation of temporary
sedimentation control measures within construction sites would reduce the potential impacts from
additional stormwater and sediment runoff travelling into the surrounding environment. Temporary
stormwater and sediment control measures utilised during construction to mitigate these impacts. :
Erosion and sediment control – ancillary sites
As described in Section 3.4, specific uses for the proposed ancillary sites would be further
developed during future design and planning phases for the proposal. Soil disturbance would occur
at some or all of these sites and therefore the establishment of appropriate erosion and sediment
controls prior to disturbance would be a key requirement for these sites. The SWMP and ESCP
developed for the proposal would apply to the ancillary sites.
Operation
The potential for erosion to occur during operation of the proposal would be minimal following the
completion of the proposed stabilisation/revegetation.

6.5.3

Safeguards and management measures

Table 6.23 identifies safeguards and management measures that would be implemented to
address potential impacts to soils and geology as a result of the proposal. These measures would
be implemented as part of the overall SWMP and ESCP included in the CEMP.
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Table 6.23
REF #

Topography, geology and soils environmental safeguards and management measures

Potential Impact

Environmental safeguards

Responsibility

Timing

A soil conservationist from the Roads and Maritime Erosion, Sedimentation
and Soil Conservation Consultancy Services Register would be engaged
during detailed design to develop an Erosion and Sedimentation Management
Plan (ESMP) which would inform the development of soil and water
management protocols for construction of the proposal.

Roads and
Maritime

Detailed
design

An SWMP would be developed prior to construction and implemented
throughout the construction period of the proposal. This plan would be
implement the findings of the ESMP. The SWMP would address the
management measures detailed in Roads and Maritime’s QA Specifications
G36 and G38, including an ESCP. The SWMP and would include:
 Approval, licencing and other statutory requirements
 Site details, including: soil properties, rainfall records, groundwater etc.
 Details of environmental control measures to be implemented, including:
– Responsibility for implementation
– Resources required for construction, monitoring , maintenance and
removal
– Implementation and monitoring schedules
– Monitoring and maintenance activities required.
 Training details, including: site induction, environmental training and
toolbox.

Construction
contractor

Prior to
construction

An Asbestos Handling Management Plan would be developed for the
construction period. The plan would comply with the Roads and Maritime
Asbestos Management Plan (2013b).

Construction
contractor

Prior to
construction

All stockpiles would be designed, established, operated and decommissioned
in accordance with Roads and Maritime Stockpile Management Procedures
(RTA 2011b). Stockpile sites would be located:
 At least 10 m from the nearest waterway
 In an area of low ecological significance
On relatively level ground.

Construction
contractor

Construction

Topsoil would be stockpiled separately for possible reuse for the landscaping
and rehabilitation works within the identified compound and stockpile sites.

Construction
contractor

Construction

Topography, geology and soils
TS-1

Erosion and sediment
control during construction

TS-2

General impact mitigation
measures

TS-3

Disturbance of asbestos



TS-4

Stockpile management









TS-5
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Topsoil management
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REF #

Potential Impact

TS-6

Disturbance of
contaminated material

Environmental safeguards






TS-7

Accidental spills during
construction



Responsibility

Timing

Roads and Maritime would be promptly notified of any suspected or potential
contamination exposed during construction activities, and cease all work
activities within the vicinity of actual or suspected contaminated land
If contamination is known or expected to be encountered, a Remediation
Action Plan would be prepared in accordance with Roads and Maritime’s G36
Specification (Clause 4.2.4). The Remediation Action Plan must be prepared
in accordance with EPA guidelines on contaminated land management, and
must include the following:
 Testing requirements for any contaminated material prior to its disposal off
site
 Validation plan, which must include the area in the immediate vicinity of
(both below and adjacent to) the known contamination
Implications of the validation results on the waste classification for material
that may be excavated in the vicinity of the known contamination. Carry out
remediation of the contaminated material, or its removal and disposal, in
accordance with the Remediation Action Plan.

Construction
contractor

Construction

Appropriate temporary bunding would be erected for any refuelling or
maintenance of plant and equipment, mixing cutting oil with bitumen, or
carrying out any other activity which may result in spillage of a chemical, fuel
or lubricant at any location which drains directly to waters or environmentally
sensitive areas, Refuelling operations would not be left unattended. All fuels,
chemicals and hazardous materials would be stored within an impervious
bunded area in accordance with relevant Australian Standards and EPA
guidelines.

Construction
contractor

Construction

M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening
Review of Environmental Factors

131

6.6

Landscape and visual amenity

A LCVIA of the proposal has been undertaken by Clouston Associates (September 2014) and is
included in Appendix H. This section provides a summary of the assessment.

6.6.1

Existing environment

The study area is situated west of a ridgeline on a broad plateau of deeply weathered sandstone
surrounded by gently undulating rises. The landform drops away on steeply vegetated
escarpments in the south and south-east of the study area and gently inclines to the rural and
industrial areas of Somersby in the north and west. There is also a prominent sandstone cutting
located on the north-eastern corner of the Wisemans Ferry Road and Central Coast Highway
intersection at Kariong Interchange.
A key regional feature is the Mount Penang Parklands, which has been designated a State
Significant Site by the NSW Government. Mount Penang Parklands is located about 200 m to the
south-east of the study area. It comprises 156 ha of mixed use facilities including a correctional
centre, gardens, cafes, festival space, a business park, sporting fields and a high school and
provides a variety of active and passive recreation opportunities for the community.
Other significant cultural and recreational features within the study area include the Brisbane Water
National Park, Australian Reptile Park, Somersby Recreational Reserve and Somersby Falls.
South of the Central Coast Highway, sporting facilities at Kariong include fields for soccer,
baseball, cricket and rugby league.
There is some infrastructure within the survey area, with the majority of buildings concentrated in
the Somersby Industrial Park to the west and commercial/retail buildings to the east on Kangoo
Road and Wella Way. Somersby Industrial Park has a range of industrial and commercial
businesses including a concrete manufacturing plant, and an aluminium manufacturing facility. This
provides a range of materials including glass, metal and concrete products. The Somersby Airstrip,
Rindean Quarry and Gosford Quarries are also located nearby. These businesses are not
generally visible from the survey area due to intervening topography and vegetation.
Other development within and adjacent to the survey area includes a BMW car dealership and a
prefabricated home developer on the northern side of the Kangoo Road and Central Coast
Highway intersection. There are no buildings located on Peats Ridge Road/Somersby Interchange
that are likely to be affected by the proposal.
Landscape character
The proposal area and surrounds were assessed and four landscape character zones (LCZs) were
established (refer to Figure 6.12):
1.
2.
3.
4.
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Road corridor
Disturbed Vegetation
Native bushland
Commercial/Industrial Development.
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Source: Cloustons associates 2014

Figure 6.12

Landscape character zones
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The zones correspond to landscape character types in the area. Each zone has been defined
through consideration of land use, soil, topography and vegetation in combination with other
factors.
The landscape character of LCZ 1 includes kerbs, safety barriers, road lanes, signage and a
planted median. The road travels through several sandstone rock cuttings which form dramatic
features alongside the main carriageway and on the exit and entry ramps. The median is planted
along the length of the proposal area with occasional breaks that are paved for emergency and
police vehicle access. The median width varies with lane configurations from 10 to 20 m wide, with
a dense growth of disturbed, rehabilitated/replanted vegetation. This vegetation has the effect of
blocking or screening the majority of views towards the opposite carriageway for motorists,
reducing the perceived scale of the motorway. The road is bounded by dense native vegetation on
either side, blocking most mid and long distance views.
The landscape character of LCZ 2 can be found in sections either side of the road corridor where
the ground has been previously disturbed for construction or farming purposes. Land use around
this character zone includes areas of commercial, industrial and residential development. The
environment within the zone consists of cleared, disturbed remnant and regrowth native and exotic
vegetation. Whilst not ecologically significant, the vegetation assists in breaking up and screening
the built form.
The landscape character of LCZ 3 covers large swathes of land surrounding the motorway corridor
and includes the Strickland State Forest and Brisbane Water National Park. This bushland consists
of dense native tree and shrub canopies and is generally in good condition with potentially
important fauna habitats and important wildlife linkages. The topography is undulating with
drainage gullies and sandstone outcrops.
The landscape character of LCZ 4 consists of light industrial and commercial development which is
found in close proximity to the road corridor, concentrated within the Somersby Industrial Park at
the southern end of the study area. Development consists primarily of larger buildings including
warehouses and storage facilities up to 15 m in height. Sparse and fragmented vegetation is
scattered through this character zone.

6.6.2

Potential landscape and visual impacts

Construction
Landscape
The removal of about 12.52 ha of vegetation, including 12.08 ha of regrowth and native planted
vegetation and 0.01 ha of Duffy’s Forest EEC (refer to Section 6.3) during the construction of the
proposal would have a negative impact on the existing landscape of the proposal area. However,
revegetation of remaining disturbed areas where practical would occur once works are completed
and would assist in mitigating this impact.
Visual amenity
The proposal would have the potential to temporarily affect the visual amenity of the study area.
Typically, the amenity impacts resulting from construction works associated with the proposal
would include:
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Disruption of views resulting from visual barriers associated with the erection of temporary
fencing and site hoardings as part of road works and site compounds
Additional visual clutter from temporary signage, in particular around construction worksites
Increased lighting impacts from additional lighting for night-time works (if required) on sensitive
receptors (ie residential receivers), particularly where lighting towers would be required.

These construction impacts would only be temporary and any deterioration of the existing visual
amenity of the precinct would also be of a temporary nature.
Operation
Landscape character impacts
A qualitative assessment of the potential impacts to landscape character was undertaken based on
the four LCZs described above and is summarised in Table 6.24.
Overall, the landscape character surrounding the motorway road corridor is typical of the
Somersby district with undulating hillsides, large swathes of native vegetation, creek lines, ridges
and a low density of commercial and industrial development. The overall impact of the proposal on
landscape character was rated as low across three of the character zones and moderate within the
road corridor itself (LCZ 1).
Table 6.24

Landscape character assessment of operational impacts

LCZ

Sensitivity

Magnitude

Overall
Landscape
Character
Impact
Rating

LCZ 1:
Road
Corridor

ModerateLow

Moderate

Moderate

Comment

Sensitivity
Motorways generally have a low sensitivity to
change due to their significant scale and
urban form. The motorway, however, is
distinct from other similar road corridors. It is
highly scenic due to the presence of large
sandstone rock cuttings, a wide vegetated
median and dense bushland either side of
the road. The vegetated median assists in
screening or, in some cases, blocking views
of the opposite carriageway, reducing the
perceived scale of the road for motorists.
Magnitude
The proposal is not at odds with the scale of
the current road infrastructure, although
there would be a noticeable impact on the
vegetated median. The median would be
cleared during construction, with views
opened up to the opposite carriageway. The
current enclosed nature of the road would be
altered to a more open character, increasing
the perceived scale of the road, unless
median planting is reinstated as part of a
mitigation strategy. The landscape character
impact is rated as moderate without a replanting strategy.
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LCZ

Sensitivity

Magnitude

Overall
Landscape
Character
Impact
Rating

Comment

LCZ 2 :
Disturbed
Vegetation

Low

Low

Low

Sensitivity
This LCZ forms fragmented clusters in
proximity to the road corridor. This previously
disturbed exotic and native vegetation has
low ecological value but may provide fauna
habitat. The proposal would not affect this
character zone and so a low sensitivity is
predicted in the context of the proposal.
Magnitude
The magnitude of the proposal within this
landscape zone is limited as the proposal is
unlikely to impact any of the disturbed
vegetation outside the road corridor.

LCZ 3:
Native
Bushland

Low

Low

Low

Sensitivity
This landscape character is located to the
east and west of the road corridor and
consists of high value native vegetation. The
Strickland State Forest provides recreational
opportunities for bushwalking as well as
valuable fauna habitat. The bushland has a
high sensitivity to change, although it would
not be directly impacted by the proposal and
therefore has a low sensitivity in this context.
Magnitude
The magnitude of the proposal within this
landscape zone is negligible as the proposal
is unlikely to impact any of the vegetation
outside the road corridor.

LCZ 4:
Commercial
/Industrial
Development

Low

Low

Low

Sensitivity
This landscape zone constitutes a medium
density urban development with associated
infrastructure and large commercial and
industrial buildings. This landscape character
has few sensitive receptors and a high ability
to absorb change, leading to a low sensitivity
rating.
Magnitude
The scale of the proposal would not
negatively impact this character zone.

The removal of vegetation within the road median would be the most noticeable change to the
landscape. Although this vegetation is disturbed and of low ecological value, its importance is
derived from its screening effect on the opposite carriageway for motorists travelling both north and
south. Its removal would alter the character of the road, increasing the perceived scale of the
motorway along this stretch of the road. Replacement median planting would help mitigate this
impact.
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Visual impacts
The potential visual impacts of the proposal were assessed in relation to a number of key
viewpoints. This assessment was based on the existing pattern of land use and development
adjoining the existing road corridor. A total of six viewpoints formed the basis of the visual impact
assessment (refer to Part 03 of Appendix H):
1.
2.
3.
4.
5.
6.

Exit lane at Kariong Interchange–looking north
Piles Creek Bridge– looking north on the southbound lane
Gindurra Road Bridge–looking south on the southbound lane
Typical sandstone cutting and densely planted median–looking south on the southbound lane
Reeves Road overpass–looking north in the northbound lane
Peats Ridge entry ramp–looking south in the southbound lane.

Visual impacts were assessed through analysis of:






Receptor sensitivity
Separation distance
Quantum of view
Period of view
Magnitude of change.

A summary of the assessment is provided in Table 6.25.
Table 6.25

Visual impacts from nominated viewpoints

Distance

Quantum of
view

Period of view

Magnitude of
change

1. M1 Pacific Motorway – northbound
exit ramp at Kariong Interchange

L

H

L

L

L

Low

2. Piles Creek Bridge – travelling
south

L

H

N

N

N

Negligible

3. M1 Pacific Motorway – view
looking over Gindurra Road Bridge

M/L

H

M

L

M/L

Moderatelow

4. M1 Pacific Motorway – travelling
south

M/L

H

M

M

M/L

Moderatelow

5. M1 Pacific Motorway near Reeves
Road bridge

M/L

H

M

L

M/L

Moderatelow

6. M1 Pacific Motorway – travelling
south in proximity to Peats Ridge
Road exit ramp

M/L

H

M

M

M/L

Moderatelow

Viewpoint

Visual impact
rating

Receptor
sensitivity

Magnitude

Note:
L = Low
M/L = Moderate – Low
H = High
N = Negligible
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As shown in Table 6.25, the predicted visual impacts of the proposal (without the implementation of
visual mitigation measures) on the studied viewpoints ranged from negligible to moderate/low. One
viewpoint received an impact rating score of low (Kariong exit ramp), four were rated as
moderate/low and one was negligible (Piles Creek Bridge).
All receptors related to motorists travelling either northbound or southbound on the motorway. The
four viewpoints that received a score of moderate/low were most impacted by the removal of
vegetation within the densely planted central median. This removal would remove the visual barrier
to the opposite carriageway and would have the effect of increasing the perceived width and scale
of the road. The motorway is well known for its scenic character and the planted median is part of
this quality.
As the proposed construction works would generally take place within the existing road corridor,
the overall appearance of the motorway is unlikely to be significantly changed and therefore the
potential for long-term visual impacts is considered to be moderate/low before mitigation measures
are implemented.
Landscape and urban design mitigation strategies have been developed from the outcomes of the
landscape character and visual impact assessments, as a way of mitigating any potential impacts
and have been incorporated into the overall concept design to reduce potential impacts.

6.6.3

Safeguards and management measures

Table 6.26 identifies safeguards and management measures that would be implemented to
address potential landscape character and visual impacts as a result of the proposal.
These measures would be implemented as part of the overall landscape and urban design strategy
for the proposal.
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Table 6.26

Landscape and visual amenity environmental safeguards and management measures

REF #

Impact

Environmental safeguards

Responsibility

Timing

LV-1

Design considerations

The following landscape and visual impact mitigation strategies would be
considered during the detailed design process:
 Opportunities to minimise vegetation clearing
 Ensure road treatment (surfacing, safety barrier and abutments) are
visually consistent with existing adjacent sections of the motorway
 Trimming of rock cuttings to alleviate visual impact. Shotcrete to be used
sparingly and only where necessary. Shotcrete colour to be matched to
natural rock at location to be used. Alternatively, stonework infill (preferably
recovered on site) would provide a higher aesthetic finish
 Procedures for rehabilitating construction areas would be incorporated in
the CEMP.

Roads and
Maritime

Detailed design

LV-2

Visual impacts construction

Construction
contractor

Construction







Restrict vegetation clearing to those areas where it is necessary
Trimming rather than removal of trees is to be undertaken where possible
and would be conducted by a qualified arborist follow AS4373 Pruning of
amenity tree. Areas would be revegetated as soon as possible following
completion of works
The ancillary sites would be screened with temporary mesh fencing
The size of stockpile sites would be minimised wherever possible to
reduce the visual impact of these sites.

M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening
Review of Environmental Factors

139

6.7

Air quality

6.7.1

Existing environment

The study area is located in a generally semi-rural area, but does contain areas with nearby
residential and commercial uses.
A major contributing source of air pollution for the local area includes emissions from nearby
industrial operations of the Somersby Industrial Park and exhaust emissions from motor vehicles
travelling along the motorway. Exhaust from these vehicles would include (but would not be limited
to) the release of greenhouse gases (GHG) as well as the production of small, airborne
particulates. These have the potential to lead to poor air quality and human health effects.
Industrial activities in the vicinity of the proposal include manufacturing plants, manufacturing
facilities (glass, aluminium, concrete) and quarries. These surrounding industrial operations
contribute to a reduced local air quality through emissions of particulates, odours and other
pollutants such as carbon monoxide, phosphorus and oxides of nitrogen.
Climate
The closest Bureau of Meteorology (BoM) all weather monitoring station to the study area is
located at Gosford (Narara Research Station) about five kilometres to the east of the study area
(Station number 061087). This data station is considered to be representative of the study area
given its close proximity to the proposal. Data from the BoM (BoM 2013) for average rainfall and
wind speed at Gosford (Narara) monitoring station is summarised in Table 6.27.
Table 6.27

Meteorological records (2013)

Gosford (Narara) monitoring station
Average annual rainfall

1,328.5 mm

Wettest month

February

Driest month

September

Average annual 9am wind speed

7.6 km/hr

Average annual 3pm wind speed

10 km/hr

General 9am wind direction

South-east

General 3pm wind direction

South-east

The data reveals that January is typically the warmest month, with mean daily maximum
temperature of 27.6 degrees and July is the coolest month with mean daily minimum temperature
of 4.8 degrees. Rainfall data shows that February is typically the wettest month with a mean rainfall
of 154.7 mm. The driest month is September with a mean rainfall of 68.5 mm. The average annual
rainfall is 1,328.5 mm with an average of 92.1 days of rain over one mm per year (BoM 2013).
Air pollution
A search of the National Pollutant Inventory (NPI) (DoE 2013b) was undertaken in June 2014 for
the postcode of 2250 (covering Somersby and Kariong).
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The NPI contains data on 93 substances that may occur in the air, land and water around
Australia, which have been identified by the DoE as important due to their possible effect on
human health and the environment.
A search of the NPI’s 2012/13 data indicated that the existing air quality in the vicinity of the
proposal is primarily influenced by emissions from motor vehicles and household related activities
such as lawn mowing and the burning of fuels, with a total of 74 substances identified. Other
sources of emissions in the locality include service stations, poultry farms, architectural surface
coatings, domestic/commercial solvents and aerosols. Seven registered businesses report air
emissions to the NPI in this area, as outlined in Table 6.28.
Table 6.28

Significant emission for reporting facilities in the 2250 postcode area
(2012-13)

Facility

Substance

Baiada Peats Ridge Broiler Facility

Ammonia

Boral Peats Ridge Quarry

Total Volatile Organics

2708.268

Carbon Monoxide

10344.32

Oxides of Nitrogen

28375.32

CSR Hebel Somersby

Kulnura Quarry

Mitavite (Poultry) Somersby

Spotless Facility Services Somersby

Weir Minerals Somersby

Emissions (kilograms
(kg))
28614

Sulfur dioxide

42.684

Total Volatile Organic
Compounds

212.92

Carbon Monoxide

3256.428

Oxides of Nitrogen

3864.767

Total Volatile Organic
Compounds

4946.7

Sulfur dioxide

2123.93

Oxides of Nitrogen

45684.83

Carbon Monoxide

20659.14

Sulfur Dioxide

27

Total Volatile Organic
Compounds

93

Carbon Monoxide

408

Oxides of Nitrogen

2885

Sulfur dioxide

19.921

Total Volatile Organic
Compounds

99.47

Carbon Monoxide

1521.7

Oxides of Nitrogen

901.87

Total Volatile Organic
Compounds

6876.375

Sulfur Dioxide

10.06792

Carbon Monoxide

283.01

Hydrochloric acid

2.302388

Source: National Pollution Inventory (DoE 2014).
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Major air emissions in the area attributable to motor vehicles are provided in Table 6.29.
Table 6.29

Summary of emissions from motor vehicles in postcode 2250

Substance

Emissions (kg)

Percentage of total

86,000

0.53%

Oxides of Nitrogen

2,600,000

16.32%

Total Volatile Organic Compounds

1,300,000

8.08%

Carbon Monoxide

12,000,000

72.47%

Ethanol

77,000

0.48%

Benzene

48,000

0.29%

Particulate matter (as PM10)

Source: National Pollution Inventory (DoE 2014).

The daily air quality is likely to be influenced by the prevailing weather and climatic conditions,
bushfires and other natural factors such as pollen.
The closest OEH air quality monitoring station is located at Wyong Racecourse, about 15 km to the
north-east of the study area. This station monitors ozone (O3), nitric oxide (NO), nitrogen dioxide
(NO2), nitrogen oxides (NOx), particulate matter 10 micrometres or less in diameter (PM10),
particulate matter 2.5 micrometres or less in diameter (PM2.5) and sulfur dioxide (SO2) levels.
Monitoring data analysed for this site in September 2014 found that air quality at this monitoring
station is generally rated as very good under OEH’s ‘Daily Air Quality Index’ (AQI).

6.7.2

Criteria

Air quality criteria are used to assess the potential for ambient air quality to give rise to adverse
health or nuisance effects.
The National Environment Protection Measure (NEPM) for Ambient Air Quality sets the national air
quality standards for carbon monoxide (CO), NO2, SO2, lead, particulates and O3 (Australian
Government 2001). OEH specifies ground-level concentration impact assessment criteria for
criteria pollutants (NSW DEC 2005), as listed in Table 6.30 In general, these criteria relate to the
total concentration of air pollutant in the air and not just the contribution from proposal-specific
sources.
Table 6.30

OEH assessment criteria for relevant air pollutants

Carbon Monoxide
Carbon monoxide (CO)
Nitrogen dioxide (NO2)
Particulate matter (as PM10)

Particulate matter (as PM2.5)1
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Averaging Time

Criterion

Maximum 1-hour average

30 mg/m

Maximum 8-hour average

10 mg/m3

Maximum 1-hour average

246 µg/m

Annual average

62 µg/m

Maximum 24-hour average

50 µg/m3

Annual average

30 µg/m3

Annual average (maximum total)

4 g/m2/month

Maximum 24-hour average

8 μg/m

Annual average

25 μg/m3

3

3

3

3
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Carbon Monoxide

Averaging Time

Criterion

Total suspended particulates (TSP)

Annual average

90 µg/m

Dust deposition

Annual average (maximum increase)

2 g/m /month

Annual average (maximum total)

4 g/m /month

Note 1:
Note 2:

NEPM advisory standard
3
Mg/m = milligram per cubic metre
3
µg/m = micrograms per cubic metre
g/m2/month = grams per square metres per month

6.7.3

Potential air quality impacts

3

2
2

Construction impacts
Air quality impacts during construction would largely result from dust generated during earthworks
and other engineering activities associated with road construction. The total amount of dust
generated would depend on the silt and moisture content of the soil, the types of operations being
carried out, the size of exposed areas, the frequency of water spraying and the speed of
machinery. Particulate emissions from construction have the potential to affect amenity and, in
extreme cases, health.
Primary sources of emissions of airborne particulate matter associated with the construction of the
proposal 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
Vehicle (exhaust) and emissions from construction
Wheel generated dust by construction vehicles travelling along unsealed areas.

There is potential for dust to cause nuisance impacts if activities are located close to sensitive
receptors, such as residential dwellings. The closest resident to the proposal is located within 75m
of the motorway at Reeves Road. Several other residences are located within 300m of the
motorway and may be affected by dust generated during construction works. There are no
residents located within several hundred metres of the proposed ancillary sites.
The magnitude of dust impacts to sensitive receivers would depend on the amount of earthworks
involved at a particular location, the duration of activities and the local meteorology at the time,
particularly wind speed and direction. Due to separation distances and the general, narrow
arrangement of workspaces (located in the median area of the motorway), dust impacts on nearby
residents are likely to be minimal.
Typically, air quality management for road construction and associated activities addresses spoil
handling, machinery operating procedures and monitoring of potential impacts. The main focus of
air quality management is to control dust emissions and thereby mitigate impacts to ensure that the
proposal does not result in exceedances of air quality criteria at sensitive receptors. Relevant
criteria for the management of typical air pollutants are those referred to in Section 6.7.2.
As construction work is likely to continue for up to 24 months, exposed areas would be stabilised
as quickly as possible and appropriate dust suppression methods and practices would be used to
keep dust impacts to a minimum. Machinery and construction vehicles would emit exhaust fumes.
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The impact of these emissions would be temporary. Odours may be generated during the
application of asphalt and line marking. This may affect nearby receivers during construction;
however, this would be minimal due to the short duration of these works.
Operational impacts
The proposal would increase the operational carrying capacity of the motorway to suit current and
future traffic volumes. Traffic volumes on the motorway are predicted to increase steadily in the
future. Impacts to local air quality would therefore occur through an associated increase in vehicle
emissions. Emissions from motor vehicles using the motorway would comprise mainly
hydrocarbons, CO, NO2 and PM10. Motor vehicle emissions would primarily occur from fuel
combustion, fluid evaporation, brake and tyre wear and re-suspended road dust.
It should be noted that vehicle usage of the motorway is predicted to increase within or without the
proposal. The proposal would not change the existing and predicted mix of traffic that utilises the
motorway and, therefore, the proposal is not expected to result in a substantial change to longterm air quality in the local area.

6.7.4

Safeguards and management measures

Table 6.31 identifies safeguards and management measures that would be implemented to
address potential impacts to air quality at nearby sensitive receivers as a result of the proposal. No
mitigation measures are required for operational air quality impacts.
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Table 6.31

Air quality environmental safeguards and management measures

REF #

Impact

Environmental safeguards

Responsibility

Timing

AQ-1

Construction dust
impacts

Control measures would be included in the CEMP to ensure that dust emissions
are suitably managed such that air quality impacts at nearby sensitive receptors are
minimised including:
 Monitoring would be carried out during the construction phase of the proposal to
assess compliance with EPA air quality criteria
 All materials transported to and from the construction site would be covered
 Stockpiles of soil or other materials would be managed by the construction
contractor to minimise dust emissions, particularly during dry or windy conditions
 Speed limits would be imposed for equipment on unsealed surfaces
 Stockpiles would be located as far away from residences as practically possible
 The extent of disturbed areas would be minimised as far as practicable
 Disturbed areas would be rehabilitated as quickly as possible
 Dust on unsealed surfaces, temporary roadways, stockpiles and other exposed
areas would be suppressed using water trucks, hand held hoses and temporary
stabilisation Activities resulting in excessive dust generation would be stopped or
modified during very windy conditions
 Air quality, both visually and/or using instrumentation would be monitored near
sensitive receptors to verify the effectiveness of controls
 Where required controls would be installed at compound and stockpile sites to
ensure there is no tracking of mud and soils off-site.

Construction
Contractor

Preconstruction

Operating and maintaining vehicles and equipment would occur in accordance
with manufacturer’s specifications.

Construction
Contractor

AQ-2

Construction vehicle
emission impacts
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Construction
Construction
Construction
Construction
Construction
Construction
Construction
Construction

Construction
Construction
Construction

6.8

Aboriginal heritage

An assessment of Aboriginal heritage impacts associated with the proposal was undertaken by
AHMS (AHMS 2014) to satisfy the Roads and Maritime PACHI process. This section provides a
summary of the assessment.

6.8.1

Existing environment

The survey area is situated within the boundaries of the Darkinjung LALC. Darkinjung LALC is
located on the Central Coast of NSW where its boundaries stretch from Catherine Hill Bay in the
North, Hawkesbury River in the south, Pacific Ocean in the east and Watagan Mountains in the
west.
The proposed construction areas have been previously modified as part of the original construction
of the motorway. However, there are areas of remnant uncleared bushland surrounding the study
area that contain items of Aboriginal heritage and cultural values.
A total of 126 sites were recorded within a two kilometre radius of the proposal area under the
AHIMS. Selecting only those within a 200 m buffer of the proposal area, there are 23 sites (refer to
Table 6.32). Most of these sites are either grinding grooves, with a few engraved rock art sites,
either in association with the grinding grooves or on their own.
Table 6.32

AHIMS sites within the proposal area

Site type

All data

Within 200 m buffer

Grinding grooves only

45

15

Engraved rock art only

43

4

Rock art and grinding grooves

18

3

Open site artefact

12

0

Scarred tree

4

0

Stone arrangement

2

0

Water hole

2

1

Aboriginal cultural history
The elevated sandstone country of the Central Coast hinterland has important associations with
both Guringai and Darkinjung people (Ford 2010). There is uncertainty around the pre-1788 land
ownership boundaries between these related coastal and hinterland peoples, with the possibility
that the boundary may have been in the general area of the proposal. However, no position on
either Guringai or Darkinjung traditional ownership of the subject area is taken here as there is no
necessity for this to occur for this study.
At the time of first contact in March 1788, Governor Phillip described the Aborigines of Broken Bay
as ‘friendly’ and ‘very numerous’ (Historical Records of Australia 1914-1925, Vol 1(2):125).
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Figure 6.13a Aboriginal heritage sites
Please note: This figure has been removed for confidentiality purposes
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Figure 6.13b Aboriginal heritage sites
Please note: This figure has been removed for confidentiality purposes
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Figure 6.13c Aboriginal heritage sites
Please note: This figure has been removed for confidentiality purposes
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Census data collected in 1828 indicates that there were five ‘tribes’ within the Brisbane Water
district at that time. Those listed were the Broken Bay Tribe, the Tuggerah Beach Tribe, the Wyong
Tribe, the Narara Tribe and the Erina Tribe, accounting for a total population of 65 individuals
(Sainty and Johnson 1980:15). This was also at a time when it is known that a number of other
people from the area were living down in Sydney among Bungaree’s mob and others may have
resettled with Darkinjung and Awabakal neighbours to the west and north. Throughout the 19th and
20th Centuries, the movement of Aboriginal people from other places into the area was also
commonplace, initially from nearby areas and more recently from further afield.

6.8.2

Potential Aboriginal heritage impacts

When considering the impacts of a proposal on Aboriginal heritage, Roads and Maritime utilises
the PACHCI process. The PACHCI process uses a five stage process to assess potential impacts:






Stage 1: internal assessment undertaken by Roads and Maritime based on available data
Stage 2: survey of potential impact sites by an archaeologist and Aboriginal community
representatives
Stage 3: full archaeological assessment in accordance with relevant OEH guidelines
Stages 4–5: implementation of recommendations and requirements made during the previous
assessments.

Roads and Maritime had previously undertaken a Stage 1 assessment for the proposal and
determined that further Stage 2 investigation was warranted in late 2013. The aim of the Stage 2
survey was to identify whether or not further Aboriginal heritage investigation and/or impact
assessment was required prior to determining the proposed works and/or prior to the proposed
works commencing.
A survey of the study area was undertaken in February 2014 by a senior archaeologist,
representatives of Roads and Maritime, and representatives of Darkinjung LALC and Guringai
Tribal Link Aboriginal Corporation.
This survey determined that all known sites within the vicinity of the proposal have either been
relocated, confirmed to be outside of the area of the proposed work, or confirmed to have been
previously destroyed by the original motorway construction and without risk of further harm.
Following inclusion of the Kangoo Road ancillary site in the proposal, a registered AHIMS site was
identified on this site, adjacent to that area that might be used during the construction period. This
site was inspected by AHMS, Roads and Maritime staff and representatives of the Darkinjung
LALC and Guringai Tribal Link Aboriginal Corporation on 22 September 2014 to confirm its location
and determine measures to be implemented to mitigate risks of it being damaged during the
construction period. This inspection determined that the site would be unlikely to be directly
affected by the proposal, although measures would be implemented to ensure it is protected during
the construction period.
It was concluded that the proposal is unlikely to affect any known or undiscovered Aboriginal
cultural heritage sites.
In the event of an unexpected find of an Aboriginal heritage item (or suspected item), the
safeguards specified in Section 6.8.3 of this REF would be implemented to avoid or minimise any
potential impact on Aboriginal heritage.
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6.8.3

Safeguards and management measures

Table 6.33 identifies safeguards and management measures that would be implemented to
address potential impacts to Aboriginal heritage as a result of the proposal.
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Table 6.33

Aboriginal environmental safeguards and management measures

Ref #

Impact

Environmental safeguards

AH-1

Unexpected artefacts
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In the event that previously undiscovered Aboriginal objects, sites or places
(or potential Aboriginal objects, sites or places) are discovered during
construction, all works in the vicinity of the find should cease and NSW
Roads and Maritime should implement their Standard Management
Procedure: Unexpected Archaeological Finds (November, 2011) for
addressing un-identified Aboriginal objects
Should suspected human skeletal material be identified, all works should
cease and NSW Roads and Maritime should implement their Standard
Management Procedure: Unexpected Archaeological Finds (November,
2011) for managing human skeletal remains
Use of the Kangoo Road ancillary site would be managed so that no
activities occur within 15 m of the western boundary of the property. This
would include the installation of temporary fencing around that area to
prevent impacts to the exposed sandstone bedrock in this area.

Responsibility

Timing

Construction
contractor

Construction
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6.9

Non-Aboriginal heritage

6.9.1

Existing environment

A search of the following registers, databases and schedules were undertaken on 22 July 2014, to
identify non-Aboriginal heritage items in or proximate to the study area:









Australian Heritage Database
The State Heritage Register (OEH)
The State Heritage Inventory
Section 170 of the Heritage Act 1977
Schedule 5 of the Gosford LEP
Schedule 1 of the Wyong LEP
The National Heritage List (DoE)
Gosford Planning Schedule Ordinance (current as 5 July 2013).

Non-Aboriginal heritage sites in general proximity to the proposal area shown on Figure 6.14. One
heritage site is located near the proposal area – Brisbane Water National Park, which is adjacent
to the south-eastern end of the proposal area. This site would not be affected by the proposal.
Key non-Aboriginal heritage sites shown on Figure 6.14 include:






Brisbane Water National Park (within the proposal area) – listed on the former Register of the
National Estate, this site is one of three national parks within the Sydney Basin and is
considered an integral part of Australia’s network of national parks. It is recognised as one of
the most species rich places in Australia, particularly for birds and plants
Mount Penang Parklands (about 200 m to the south-east of the proposal area) – listed on the
NSW State Heritage Inventory. This site contained one of the most important juvenile
detention centres in NSW for most of the twentieth century (the Mount Penang Juvenile
Justice Centre). The design of the early buildings present at the site, layout of the site and its
agricultural features illustrate historical juvenile penal philosophies and practices
Ploddy the Dinosaur (about 200 m to the west of the proposal area) – listed on the Gosford
LEP 2014 as having local heritage significance, this 30 m concrete replica of a Diplodocus
dinosaur was constructed in 1963 as ones of Australia’s first large roadside attractions. It was
originally located at the former site of the Australian Reptile Park at North Gosford and was
moved to its current location, at the current location of the park on the Pacific Highway at
Somersby.
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Figure 6.14
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Non-Aboriginal heritage sites
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6.9.2

Potential non-Aboriginal heritage impacts

One non-Aboriginal heritage item, Brisbane Water National Park, is located near the proposal area;
however, the proposal is not expected to impact on this item or any other non-Aboriginal heritage
items. As such, no specific management or mitigation measures are required.
In the event that any unexpected heritage items are discovered during construction works, the
procedures listed in Section 6.9.3 would be followed.

6.9.3

Safeguards and management measures

Table 6.34 identifies safeguards and management measures that would be implemented to
address potential impacts to non-Aboriginal heritage as a result of the proposal.
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Table 6.34

Non-Aboriginal environmental safeguards and management measures

Ref #

Impact

NH-1

Unexpected heritage
found

156

Environmental safeguards


If an item (or suspected item) of non-Aboriginal heritage is discovered, Roads
and Maritime Services Unexpected Finds Procedure (Roads and Maritime
Services 2011) would be implemented including that all work in the area of the
find would cease immediately and would not recommence until the heritage
value and associated protection and any approval requirements have been
determined. Roads and Maritime would notify OEH if any item (or suspected
item) of non-Aboriginal heritage is found during construction to determine the
appropriate course of action.

Responsibility

Timing

Roads and
Maritime and
construction
contractor

Construction
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6.10

Social and economic

A socio-economic assessment was prepared for the proposal by Parsons Brinckerhoff (Parsons
Brinckerhoff 2014h) and is included as Appendix J. This section provides a summary of that
assessment. It should be noted that the study area adopted for the socio-economic assessment
(herein referred to as the SIA study area) was larger the study area referred to throughout this
REF. The SIA study area incorporates Kariong, Somersby and Ourimbah suburb areas as these
were considered to be the areas most likely to be affected by the proposal.

6.10.1 Existing environment
The proposal is situated within the boundary of Gosford LGA in NSW (governed by GCC). Gosford
LGA covers 940 square kilometres, and has an estimated population in 2013 of 170,752, (.id
2013a) which is expected to grow to around 189195 by 2036 (.id 2014b).
Gosford City Council’s vision, as outlined in the Council’s Gosford 2025 Community Strategic Plan,
is “Our community will be vibrant, socially inclusive and innovative place which values its residents
and visitors. Our economy will be diverse and robust linked by sustainable transport and
communication networks. Our environment will be protected, enhance and sustained. Decisions
made will consider the impact on current and future generations” (GCC 2013).
Located to the north-east of Gosford LGA, and immediately adjacent to the proposal, is Wyong
LGA, which is governed by Wyong Shire Council. Wyong LGA covers an area of 740 square
kilometres and has an estimated population in 2013 of 157,358 people (.id 2013c).
The proposal is situated within the suburbs of Kariong and Somersby in NSW. Kariong, Somersby
and surrounding semi-rural areas are characterised by small-agricultural, industrial and
commercial, and residential land uses; hence the main economic contributor to the SIA study area
and the region is from local businesses. A number of community facilities and business help
sustain the community within these suburbs by providing goods and services to the community and
employment opportunities for local residents.
Population changes
At the time of the 2011 Census, the SIA study area had a total population of 11,954 people,
compared to a population within the region of 312,186.
Population growth predictions for Gosford LGA and Wyong LGA indicate steady growth trends over
the next 20 years, with a slight decrease in household size. The population of Gosford LGA is
anticipated to grow at a rate of 0.53 per cent per year from 2014 to 2031 and the population of
Wyong LGA is anticipated to grow at a rate of 1.75 per cent per year from 2014 to 2031.
Predications of population differ at a local level however. Kariong is forecast to fall to 6,490, by
2036, and Somersby (part of the ‘Mountains’ forecast area) is expected to increase to 4,734 by
2036, at an average annual growth rate of 0.55 per cent.
Population forecasting suggests that an additional 64,000 people will move to the Central Coast in
the next 20–25 years. The Central Coast Regional Strategy (2006-31) estimates that in 2031 the
Central Coast will have a population of just over 400,000 people and an additional 56,000
dwellings (DOP 2008). The growth forecasts include further growth in the commuting workforce.
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The region will also have sufficient employment land and retail and commercial floor space to
provide capacity for more than 45,000 additional jobs (DOP 2008).
Families and housing
At the time of the 2011 Census, there were 3,144 families living within the SIA study area and a
total of 84,509 families living in the region.
The average household size in the SIA study area was 2.9 people, while the average size for the
region was 2.5 people. This difference reflects the greater proportion of couples with no children in
the region as presented in Appendix J. This may suggest that the region is home to a higher
proportion of retirees, further indicated by the comparatively higher median ages within the region
as indicated in Table 3.2 of Appendix J.
Of the 3,961 total available private dwellings in the SIA study area, 95.4 per cent or 3,778 of these
private dwellings were occupied at the time of the 2011 Census.
Income and employment
The median total personal income in the SIA study area was $584.60/week at the time of the 2011
Census, which is higher than the average for the region. Median total household income for these
suburbs was $1,361/week, which is higher than the state average of $1,237/week. Kariong,
Somersby and Ourimbah were also found to have a lower unemployment rate than both the
regional and state average, with 5.3 per cent of people over 15 years of age seeking employment
in 2011.
The key employment industries for the population living in the SIA study area at the time of the
2011 Census were:





Health care and social assistance (13.9 per cent)
Retail trade (12.7 per cent)
Construction (9.5 per cent)
Manufacturing (9.5 per cent).

Business and industry
The gross regional product (GRP) for Wyong LGA as at 30 June 2013 was $4.9 billion (.id 2013d).
For the same period, the GRP in Gosford LGA was $6.16 billion as at 30 June 2013 (.id 2013b),
making the combined GRP of the region over $11 billion for the 2012/2013 financial year.
The value of tourism and hospitality sales in for the region was $997.2 million in 2013/13 (.id
2014a). The region contains a number of regional and national tourism destinations, including:






Beachside holiday destinations such as Terrigal, Avoca and the Entrance
Sporting venues, including the Central Coast Stadium
Large bushland reserves and waterways such as, Brisbane Water National Park, Tuggerah
Lakes and Lake Macquarie
Numerous entertainment venues, shopping centres and galleries.

The SIA study area is not a key component to the tourism industry within the region, although they
are locations that tourists would travel through and are the base for a number of local businesses
that may provide services for the tourism industry.
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The SIA study area houses a number of commercial and light industrial operations, the majority of
which are grouped in the following locations:




Somersby Industrial Precinct – This area is located to the northwest of the Kariong
Interchange and in a small area immediately to the south, in the area shown as ‘Industrial
Zones’ and ‘Business Zones’ on Figure 4.1. This area includes a number of industrial and
commercial subdivisions, including the Somersby Industrial Park, and has been progressively
developed over the last 20 years to include a range of commercial offices and warehouses;
shops and showrooms; light industrial; manufacturing operations; and associated
infrastructure. Access to this precinct is available to the south via the Old Pacific Highway and
north via Wisemans Ferry Road; although it is likely the majority of people using this area
would access it through the motorway or Central Coast Highway. Access through these routes
would require use of the Kariong Interchange
Mount Penang Parklands Precinct – This area is located about 200 m to the south-east of the
Kariong Interchange and is shown as ‘Special Purpose Zones’ on Figure 4.1. This site
contains a number of community and tourism facilities, including the Mount Penang Gardens,
educational facilities, religious facilities and Kariong Juvenile Justice Centre. A number of
offices and commercial operations are located in this area. Only one road provides access to
this complex, which is known as ‘The Avenue’ and intersects the Central Coast Highway about
one kilometre south of the motorway.

A number of other small businesses are located outside these precincts, in rural and ruralresidential areas spread throughout the SIA study area. Such businesses include:






Equestrian centres/schools located to the east of the motorway at Somersby
Somersby Air Strip (Lackersteens Road, Somersby) and associated businesses
Landscaping suppliers and quarries located in rural areas, including:
 Pioneer Concrete and Sand Quarry (Reservoir Road, Somersby)
 Rindean Quarry (Wisemans Ferry Road, Somersby)
 Boral Besser (Pile Road, Kariong)
 Gosford Quarry (Acacia Road, Kariong)
Miscellaneous businesses and shops, including takeaway shops, service stations, building
suppliers, motorbike shops, function centres, etc.

Social infrastructure
A number of community facilities are located in Kariong and Somersby, including sporting fields
and parklands; childcare centres; \community and neighbourhood centres; libraries; educational
facilities and religious facilities. Community facilities located in proximity to the proposal include:




Mount Penang Parklands complex – a 156 ha site located on the site of the former Mount
Penang Juvenile Justice Centre, about 200 m to the south of the Kariong Interchange. This
complex includes an eight ha garden and business and education precincts. A range of
business and educational facilities are located at this site, including childcare centres, a dance
studio, offices and Kariong Juvenile Correction Centre
Somersby Water Treatment Plant – this is located with the Somersby Industrial Precinct (off
Myoora Road) and treats water from Mangrove Creek Dam, Mangrove Creek Weir and
Mooney Mooney Dam for potable water supply within the region
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Former Old Sydney Town and Woolshed Function Centre – this site, located about 200 m to
the north of the proposal on the Old Pacific Highway, Somersby, was an open air museum and
theme park that operated from 1975 to 2003. The site was purpose built to mimic the early
colonial settlement at Sydney in the late 18th century. Although the site is no longer operating
as a theme park, it is still occasionally used as a film set. It is unlikely that this site would be
affected by the proposal
Australian Reptile Park – this zoo is located about one kilometre to the north of the proposal,
on the far side of the Old Sydney Town site. This facility has a focus on reptiles and is open
364 days a year and receives hundreds of visitors each day. It is expected that the majority of
visitors to this site would use the Kariong Interchange
Divine Retreat Centre – located on Lutana Road, Somersby, about 300 m from the motorway.
This facility is associated with the Catholic Diocese of Broken Bay and provides monthly
retreats which run for several days, typically on weekends
Educational facilities – Kariong Mountains High School, Kariong Public School, Somersby
Public School.

6.10.2 Potential socio-economic impacts
The socio-economic impacts associated with the proposal may be direct or indirect, actual or
perceived and would vary between the construction phase and the operational phase.
The proposal is anticipated to generate the following categories of impacts and benefits within the
SIA study area, and the wider central coast region:








Property and land use
Changes to population and demography
Economic, including business and industry
Social infrastructure
Local amenity and character
Access and connectivity
Community cohesion and quality of life.

An impact assessment was undertaken to examine the significance of potential impacts to these
factors from the proposal. This involved assessing specific impacts or benefits through a
risk/benefit assessment matrix (refer to Appendix J). The findings of this process are described
below.
Property and land use
Property and land use impacts relate to the impact the proposal may have on public and/or private
property or the current land use of the property. No property acquisition is anticipated to be
required for the proposal as all works would be undertaken within the existing road corridor.
Ancillary sites, however, may be temporarily leased during construction, limiting their use for other
activities during this period. The proposed ancillary sites have been chosen in part because they
already have large areas cleared of native vegetation and are located away from large groups of
sensitive receivers. No clearing of remnant vegetation on these sites is proposed.
Use of ancillary sites during construction would affect the use of properties they are located on
during the construction phase. Use of these sites may also result in disruptions to land uses on

160

M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening
Review of Environmental Factors

adjacent properties. Rental or purchase of properties for use as ancillary sites may have a positive
effect on the owners of these properties through generation of rental income or purchase of the
land. The proposal would take place within existing road corridors and would not result in land use
or property impacts.
The operational aspects of the proposal would not have any direct impacts on properties or land
use as no land use change would occur.
Changes to population and demography
It is anticipated that the construction workforce that would be mobilised for the proposal would
reside within the region or would commute to the construction area from adjacent regions. It is
possible that a small number of construction staff may temporarily relocate to the region for the
construction period, although it is considered likely that this increase would have negligible impact
to the local demographics.
During operation, there would be no change to the population or demographics of the SIA study
area as the proposal would not cause any change to land use or require any additional staff. The
proposal would assist in facilitating population growth, but it would not directly drive population
growth.
Economics, including business and industry
Economic impacts include either direct and/or indirect effects the proposal may have on the
economy in the local area and wider region. These impacts involve employment and expenditure
on business and industry in these areas.
As construction of the proposal is likely to draw staff from the Central Coast and surrounding
regions, and would only occur temporarily, the proposal is not expected to significantly affect
employment in the Kariong and Somersby areas. Once the proposal is operational, it would have
no foreseeable direct employment effect. However the overall benefit of upgrading the motorway
may see interrelated employment opportunities arise.
During construction, some local and regional business and industry could benefit economically, for
example, if one or both of the concrete batching businesses located within the Kariong area is
employed for the proposal. Local goods and service providers may also experience some
economic benefit from the proposal during construction. The proposal would see an influx of
construction workers to the local area during work periods, increasing patronage to local
businesses for example food and retail outlets.
Delays and disruptions to traffic on the motorway may occur during construction, potentially
affecting local businesses and organisations, including the regional tourism industry, which relies
on the motorway as a key transport route. These delays may also increase traffic on alternative
routes, which could further impact local businesses and organisations. It is anticipated, however,
that traffic disruptions would be manageable and disruption works could be scheduled to avoid
high periods of traffic such as Christmas and summer school holidays.
The key economic effect of the proposal would be to improve passenger and freight movements on
the motorway. As the motorway is a key national transport route, this would have a long-term
positive effect at the local, regional and even national levels.
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Numerous businesses and communities use the motorway for transport and the proposal would
ensure the motorway can provide for expected future traffic growth that would be driven by
development within NSW.
Social infrastructure
Social infrastructure includes community services or facilities such as healthcare or hospitals,
educational and recreation.
It is anticipated that there would not be any impact to educational facilities; however Kariong
Mountains High School is located about one kilometre south of the Somersby Interchange. School
bus services would use roads associated with this interchange that would be affected by the
proposal during construction, including the Central Coast Highway and Wisemans Ferry Road.
Local amenity and character
Key amenity impacts associated with the proposal would occur during the construction period and
would include: noise, visual impacts and generation of dust. These impacts are addressed in other
sections of this REF (refer to Section 6.6.2).
Ongoing noise and visual amenity impacts during operation of the proposal would occur. During
operation, the proposal would increase the footprint of the motorway resulting in slightly reduced
visual amenity for local residents. However, the increase in footprint would be minor and would be
offset by the improvements in congestion and connectivity that would be achieved through the
completion of the proposal.
The proposed construction ancillary sites would be restored to pre-existing condition, or to an
extent agreed to by the property owner. There would be no ongoing amenity impacts from the
proposed ancillary sites to surrounding properties one the proposal is operational.
Noise modelling indicates that the noise environment at the nearby sensitive receivers would
increase and the proposal was predicted to exceed the Roads and Maritime acute noise
assessment criteria at one receiver by less than 2 dB(A), however, this would be imperceptible to
the human ear and is during day time traffic only. It should be noted that this predicted exceedance
occurs under both the ‘build’ and ‘no build’ scenarios (refer to Section 6.2.3).
Based on information provided, the results of the assessment suggest traffic noise from the
proposal in itself is expected to have a negligible impact on the nearest receivers.
Access and connectivity
During construction, there is likely to be some disruption to travel patterns on local roads through
changes to traffic management associated with work sites. Ancillary sites have been selected to
avoid traffic related impacts to key local roads, such as the Central Coast Highway and are located
on roads with low traffic use. The use of ancillary sites would not cause any restrictions to property
access.
Construction works at Kariong Interchange may create congestion on other roads such as the
Central Coast Highway, Pacific Highway and Wisemans Ferry Road. Closure of entry ramps or offramps at the interchange may affect visitors to businesses such as Australian Reptile Park;
however a number of alternate routes to sites such as these are available, such as diversion at
Calga Interchange and use of the Pacific Highway. Overall, any access and connectivity impacts
would only be minor.
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Staging for interchange works would minimise impacts to local businesses and school bus
operations where practicable. Impacts associated with construction may affect freight movements
to the industrial precincts located in the SIA study area and school bus services. Alternate road
traffic routes are available to these areas and impacts would be managed to minimise disruption to
the local road network in this area.
During the construction period, the key impacts to access and connectivity would be associated
with traffic restrictions on the motorway. These impacts would be exacerbated if construction works
overlap with the M1 Motorway Widening: Tuggerah to Doyalson Project, which would also affect
traffic flows on the motorway during construction. Construction works would require temporary lane
closures and speed limit reduction on the motorway and a large number of truck movements would
be required to transport concrete and materials to construction areas, which could cause
congestion. However, construction works would be temporary and intermittent and would be
necessary to provide the long-term benefits of the proposal.
During construction, disruption to pedestrian and cyclist usage of the motorway and roads near
ancillary sites is likely to be minimal. There are no provisions for pedestrians on the motorway or
any local roads that would be used during construction. Cyclists are permitted on the motorway,
but it is relatively removed from local population centres and is not observed as a highly used
cyclist route. Provision would be made for diversion of cyclists during the construction period, as
shoulders of the motorway would be used for vehicular traffic.
Traffic restrictions on the motorway during construction may disrupt the passage of emergency
services that need to use the motorway. Consultation with emergency services would be
undertaken as part of construction planning to mitigate this risk.
Operational impacts to access and connectivity are not expected as a result of the proposal.
Instead, the local community and users of the motorway would benefit from increased accessibility
and reduced travel times. The proposal would reduce congestion and improve connectivity
between Sydney, the Central Coast, Newcastle and beyond, resulting in long term benefits for road
users and economic performance.
Community cohesion and quality of life
During construction there would be temporary traffic delays due to reduced travel speeds and
traffic changes over an 18 to 24 month period. The study area is highly reliant on the car to travel
to work with about 69.9 per cent of respondents of the 2012 Central Coast Quality of Life Survey
reported that they travel over 50 km to commute to work (CCRF 2012). It is possible that this would
create levels of construction fatigue and impact on to community wellbeing in relation to potential
increase travel times and amenity impacts overtime.
It is anticipated that this impact would be alleviated through ongoing stakeholder consultation,
scheduling unavoidable high impact traffic changes to avoid peak travel times and providing
alternatives to allow residents and motorists to plan their journeys and take alternative routes.
The completed project would provide an overall benefit to the quality of life to residents within the
SIA study area through creating greater connectivity and transportation links. Travel times would
be reduced and safety would be increased. Overall, the impact to community cohesion and quality
of life would be positive.
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6.10.3 Safeguards and management measures
Table 6.35 identifies safeguards and management measures that would be implemented to
address potential socio-economic impacts as a result of the proposal.
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Table 6.35

Socio-economic environmental safeguards and management measures

REF #

Impact

SE-1

Community
consultation and
communications

Environmental safeguards






SE-2

Cumulative impacts
with other M1
Widening projects



Responsibility

Timing

Ongoing consultation with potentially affected residents, schools, adjacent
property owners and businesses regarding the proposal and potential impacts
that may affect them during both construction and operation through
development of a Stakeholder Engagement Plan
Develop a communication plan and work with Transport for NSW’s TMC for
informing regional communities and users of the motorway (including cyclists) of
potential delays and construction related impacts during the construction period
Once the detailed design is developed, undertake consultation with stakeholders
to identify any specific access requirements to inform the construction schedule
and ensure adequate mitigation measures can be implemented.

Roads and
Maritime

Prior to
construction

The construction period for both Kariong to Somersby and Tuggerah to Doyalson
would overlap in order to be completed on schedule. Where practical, the
construction works would minimise interaction or cumulative impacts with the
Tuggerah to Doyalson Project and to minimise potential construction and traffic
disruption fatigue for users of the motorway.

Roads and
Maritime

Prior to
construction
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6.11

Greenhouse gases and climate change

6.11.1 Policy setting
In 2011, the NSW Government released its policy document, NSW 2021: A plan to make NSW
number one (NSW Government 2011), which outlines priority actions to assist local government,
business and the community build resilience to future extreme events and hazards by helping them
understand and prepare for the impacts of climate change. As part of this strategy, the NSW
Government has commenced assessing regional vulnerabilities to extreme weather events. This
would assist in delivering locally based adaptation programs where required. Actions to deliver on
this target include:




Complete fine scale climate change projections for NSW and make available to local councils
and the public by 2014
Work with government agencies and universities to deliver improved climate projections for
NSW and the ACT.

The NSW Government has also developed the NSW Climate Impact Profile (NSW Government
2010) which is the first integrated assessment of the biophysical changes projected for NSW as a
result of climate change. The profile outlines some of the risks NSW faces and is an aid to
decision-makers developing their planning and response strategies.
Roads and Maritime has also developed a Climate Change Plan to respond to impacts posed by
climate change, including reducing GHG emissions and planning for physical consequences.
Roads and Maritime includes actions to:





Reduce the Roads and Maritime carbon footprint
Help reduce the carbon footprint of NSW road transport
Adapt the Roads and Maritime road transport system to the impacts of climate change
Manage the Roads and Maritime transition to a low carbon economy.

6.11.2 Potential impacts
Climate change
The climate of NSW is changing. Average temperatures in NSW have been steadily rising since
the 1960s. The period from 2000–2010 was the state's hottest decade on record. The NSW
Climate Impact Profile (NSW Government 2010) suggests that projected climate change for the
Central Coast Region is likely to be significant, including:






Average annual temperatures to increase by up to two degrees Celsius and extreme
temperatures to increase significantly by 2050
Changes in seasonal rainfall, including increases in summer rainfall and a decrease in winter
rainfall by 2050
Increased frequency and intensity of annual extreme rainfall events (both frequency and
intensity) could increase by up to 20 per cent by 2050.

Some level of climate change will occur irrespective of efforts to reduce GHG emissions.
Adaptation is the key policy approach that has been adopted to maximise the opportunities that
climate change will present while minimising its costs.
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Impacts of climate on the proposal
Climatic factors are unlikely to constrain construction of the proposal except during adverse
weather conditions such as prolonged heavy rain or very high winds which could occur during the
construction period. Adverse weather in the area would not affect the environment provided
appropriate safeguards to avoid erosion and sedimentation were installed around any excavated or
exposed earthworks areas.
It is unlikely climatic factors would impact on operations of the proposal, provided motorists and
other users of the proposal took due care during adverse weather conditions.
Impacts of climate change on the proposal
Over the long-term, increases in temperature may affect the integrity of road pavement and other
construction, either directly or indirectly through evaporative changes, along with changes to soil
moisture content or soil instability which may eventually impact the foundations of structures,
softening of pavements and road rutting.
Sea level rise, increased rainfall and flood events associated with projected climate change are
unlikely to affect the proposal, given it is located in an elevated area. The impacts of climate
change can be managed by adopting design standards where appropriate to reduce the
vulnerability of infrastructure in high risk areas.
With decreased rainfall and higher temperatures, the risk of fires will present where there is dense
vegetation. The proposal is surrounded by a large amount of vegetated bushland. The potential
increased risk of bushfires would not directly impact on the proposal, but may have an indirect
impact through increased frequency of road closures due to fire and smoke hazards associated
with bushfires.
Greenhouse gas emissions
Greenhouse gas emissions attributable to the proposal would typically be confined to the
construction stage. Sources of contribution to emissions would include:




Emissions generated from fuel used by vehicles, generators and other construction equipment
Embodied energy in road surface pavement materials
Upstream emissions – for all uses of energy, there are a number of sources of upstream
emissions associated with supply. For transport fuels, these include emissions associated with
extraction, production and transport of the specified fuel.

During construction activities, all required electricity would be generated on site via diesel
generator sets or connection to the existing power network within the proposal site (or similar).
The likely GHG emissions associated with the proposal have not been quantified but would be
associated with energy use during material manufacture and fuel use during construction. Given
the nature and scale of the proposal, emissions would be relatively minor and would not represent
a substantial increase in the Roads and Maritime energy usage and, therefore, GHG emissions.

6.11.3 Safeguards and management measures
Table 6.36 identifies safeguards and management measures that would be implemented to
address potential impacts to GHG emissions as a result of the proposal. These measures would be
implemented as part of the overall CEMP for the construction of the proposal.
M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening
Review of Environmental Factors

167

Table 6.36

Greenhouse gas environmental safeguards and management measures

REF #

Impact

Environmental safeguards

GG-1

Climate change and GHG



GG-2

GHG emissions from fuel
consumption













168

Responsibility

Timing

Detailed designs for the proposal would take into
consideration the potential effect of climate change on
the proposal, including increased average
temperatures, increased frequency of bushfires,
drainage requirements and the potential for increased
flood frequency.

Detailed design contractor

Detail design

Fuel-efficient equipment would be selected wherever
possible
Biofuels (biodiesel, ethanol, or blends such as E10 or
B80) would be considered wherever possible and
available
Plant and equipment would be regularly maintained to
ensure maximum fuel efficiencies
Energy-efficient work practices would be promoted on
site, such as turning machinery off when not in use
Energy-efficient lighting would be utilised (where
available) during night works (if required)
Monitoring, recording and reporting energy
consumption would be undertaken to identify and
address energy wastage.

Construction contractor

Construction
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6.12

Resources use and waste management

6.12.1 Policy setting
In NSW, waste storage, handling, transport, recovery and disposal is regulated by the PoEO Act
and the Protection of the Environment Operations (Waste) Regulation 2005. The PoEO Act and
Regulation are administered by the EPA to prevent degradation of the environment, eliminate
harmful wastes, reduce the amount of waste generated and establish priorities for waste re-use
recovery and recycling.
The Waste Avoidance and Resource Recovery Act 2001 requires the consideration of resource
management options against the following priorities:




Avoidance, including actions to reduce the amount of waste generated
Recovery, including reuse, recycling, reprocessing and energy recovery
Disposal, in a way that is environmentally responsible.

The NSW Government released the NSW Waste Avoidance and Resource Recovery Strategy
2007 (DECC 2007) to minimise the waste generated across all government sectors and improve
the efficient use of resources in the state. This strategy identifies the following goals and targets:





Prevent and avoid waste
Increase recovery and use of secondary materials
Reduce toxicity in products and materials
Reduce litter and illegally dumping.

Where a waste material is to be applied to land or used as a fuel, the EPA may grant an exemption
to requirements for the need to hold an EPL or pay a waste levy. Such an exemption is based on
whether the action will cause harm to the environment or human health and whether it presents a
genuine opportunity for reuse of the waste material.
Roads and Maritime is dedicated to the minimisation of waste and the use of recycled products
where possible.
Roads and Maritime contractors are required to propose recycled-content materials where they are
cost and performance competitive and are at least the environmental equivalent of the nonrecycled alternatives.

6.12.2 Potential impacts
The proposal would require concrete, asphalt, fill materials and landscaping supplies as detailed in
Section 3.3. During construction, the proposal would generate the following waste streams:


General solid waste (non-putrescible), including:
 Scrap metal, from reconstruction and/or replacement of existing road infrastructure
 Excess construction materials such as asphalt and concrete
 Redundant pavement material, from restoration and/or reconstruction of sections of the
existing road



General waste (putrescible) including: paper waste, food waste and general rubbish generated
by the construction workforce
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Green waste, from vegetation clearing and grubbing required for the proposal
Liquid waste, including: stormwater runoff from construction areas; sewage; and small
volumes of excess fuel, oils and other chemicals, from vehicle maintenance
Excess spoil from earthworks, where excavated material is neither suitable nor required within
the proposal.

During detail design, the quantities of the above waste streams would be estimated, taking into
account excess cut material that would be suitable for reuse. Surplus materials would be reused or
disposed of in the following order of priority:







Transfer to other nearby Roads and Maritime projects for immediate use
Transfer to an approved Roads and Maritime temporary stockpile site for future use during
projects or routine maintenance
Transfer to a Roads and Maritime approved site for reuse on a concurrent private/local
government project (with appropriate approvals as required)
Disposal at an approved materials recycling or waste disposal facility.

The process for management of excess and waste materials would be detailed in a resource and
waste management plan (RWMP) that would form part of the CEMP.
Where possible, materials would be sourced on site. Where possible, any excess or unsuitable
material would be reused on other Roads and Maritime projects. If not possible, waste would be
disposed of at a licensed facility or premises with current approval to accept such material.
If encountered, any waste identified as being contaminated, would be managed in accordance with
the Contaminated Land Management Act 1997 and other relevant legislation. Hazardous waste
arising from the construction phase of the proposal would also be removed and disposed of in
accordance with the relevant guidelines, including the Waste Classification Guidelines Part 1:
Classifying Waste (DECCW 2009).

6.12.3 Safeguards and management measures
Table 6.37 identifies safeguards and management measures that would be implemented to
address potential impacts to waste and resource demand as a result of the proposal.
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Table 6.37

Waste environmental safeguards and management measures

REF #

Impact

WR-1

Waste
management

WR-2

Waste tracking

WR-3

Personnel
inductions

WR-4

Site
maintenance

Environmental safeguards




Responsibility

Timing

A Waste Management Sub-Plan would be developed as a component of the CEMP,
following the Waste Classification Guidelines (DECCW 2009), NSW Governments ‘Waste
Reduction and Purchasing Policy and relevant Roads and Maritime fact sheets. This plan
would include:
 Identify waste streams that will be generated by the proposal, including:
– How and where waste generated by the proposal is to be reused and disposed of
– The receptacles that would be used for storing identified waste materials prior to
reuse, recycling, stockpiling and disposal
– How, and by whom, would waste be transported between generation, storage and
point of reuse, recycling, stockpiling or disposal
– Sampling and testing requirements, as specified in Roads and Maritime’s Waste
Fact Sheet ‘Waste Sampling’
– Procedures for verifying licences or permits for handling, transportation and disposal
of waste
 Controls for minimizing consumption of fuel, oil and other consumables and on-site
electricity consumption
 Methods for monitoring the implementing the plan, notification and ensuring
compliance with statutory requirements.

Construction
contractor

Preconstruction
and
construction

Types of waste collected, amounts, date/time and details of disposal shall be recorded in
a waste register in accordance with Roads and Maritime’s G36 Clause 4.11.2.

Construction
contractor

Construction

Construction
contractor

Construction

Construction
contractor

Construction

All personnel are to be informed of the resources management hierarchy principles during
site induction.
Resource management hierarchy principles are to be followed:
 Avoid unnecessary resource consumption as a priority
 Avoidance is followed by resource recovery (including reuse of materials, reprocessing,
recycling and energy recovery)
 Disposal is undertaken as a last resort (in accordance with the Waste Avoidance &
Resource Recovery Act 2001).


Workspaces would be maintained, kept free of rubbish and cleaned up at the end of each
working day.
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REF #

Impact

WR-5

Waste disposal
and storage





WR-6

Procurement

WR-7

Waste
management

WR-8

Contamination

WR-9

Waste
management
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Responsibility

Timing

Solid and liquid wastes, as well as fuels, lubricants and chemical containers would be
disposed of in accordance with EPA requirements
Material identified for reuse and/or recycling shall be stockpiled in an adequately bunded
area (in accordance with the Roads and Maritime Stockpile Site Management Guidelines,
(RTA 2011b)).

Construction
contractor

Construction

Procurement would endeavor to use materials and products with a recycled content and
low carbon footprint where it is cost and performance effective to do so.

Construction
contractor

Preconstruction
and
construction

All wastes would be managed in accordance with the Protection of the Environment
Operations Act 1997.

Construction
contractor

Construction

Waste identified as being contaminated would be managed in accordance with the
Contaminated Land Management Act 1997 and any other relevant legislation. Hazardous
waste arising from construction of the proposal would also be removed and disposed of in
accordance with relevant guidelines, including the Waste Classification Guidelines
(DECCW 2009).

Construction
contractor

Construction

A dedicated concrete washout facility would be provided during construction so that runoff
from the washing of concrete machinery and equipment could be collected and disposed
of at an appropriate waste facility.

Construction
contractor

Construction

Environmental safeguards
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6.13

Cumulative impacts

This section discusses the potential cumulative impacts that may arise as a result of construction
and operation of the proposal interacting with other major developments in the local area.
While this REF focuses on the potential environmental impacts of this proposal, it is important
these potential impacts are considered in their wider contextual surroundings. Cumulative impacts
are those that may not be considered significant on their own but that may be more significant
when considered in association with other impacts. Cumulative impacts may occur as the result of
the interaction of impacts within a single project or due to the combined effects of a number of
projects occurring simultaneously in a given area.
The consequences that may arise from the effects of incremental development are usually
described as ‘cumulative environmental impacts’. Cumulative impacts have the potential to arise
from the following:




The interaction of individual elements within the proposal and surrounds
The additive effects of the proposal with other external projects
The additive effects of the proposal with other road upgrade projects in the Central Coast
Region.

In accordance with Clause 228(2) of the EP&A Regulation 2000, any cumulative environmental
effects of the proposal with other existing and likely future activities must be taken into account in
assessing the potential environmental impacts of the proposal. These can be viewed as either
positive or negative cumulative impacts and are discussed below.
M1 Widening: Tuggerah to Doyalson
This is a similar project to the proposal and involves widening of a 12 km section of the motorway
from two to three lanes, about 11 km to the north of the proposal. This project, along with the
proposal, is part of the M1 Productivity Package (refer to Section 2.1.4).
Planning for the M1 Widening: Tuggerah to Doyalson Project is currently several months in
advance of the proposal, although it is likely that the construction period of each project would
overlap based on current construction timeframes. As each project would result in increased travel
times for users of the motorway, cumulative traffic impacts would be likely if both projects are
constructed at the same time. Other issues associated with simultaneous construction of each
project include: increased demand for resources and increased waste streams.
However, given the separation distance between the two projects, it is considered unlikely that
other impacts could occur, such as amenity impacts to nearby residents. Simultaneous
construction of the two projects also presents opportunities for synergies to be exploited, such as
the use of milled concrete from the proposal as part of the road base for the Tuggerah to Doyalson
Project. Such opportunities would be investigated further during further development stages for
each project.
Kulnura Quarry Project
On 20 June 2008 an application was lodged with the then NSW DOP for the expansion of the
Kulnura Quarry, located about 14km to the north-west of the proposal. Director-General’s
Requirements for the environmental assessment of this project were subsequently released in
October 2008, however these have since been revoked. No further action appears to have been
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taken towards developing this project and it is therefore not expected to create any cumulative
impacts associated with the proposal.
Central Coast Sands Project
This project involves the extension of an existing sand quarry at Reservoir Road, about three
kilometres to the west of the proposal. This project was approved on 1 August 2014. This project
will prolong the life of the existing quarry at this site, but is not expected to generate any additional
traffic or significantly alter on-site operations. This project is therefore considered unlikely to cause
any cumulative impacts.
Somersby Fields Project
This project was for the establishment of a new sand quarry at a site located about 700 m west of
the Somersby Interchange on Peats Ridge Road. It would have generated between 30 to 54 truck
movements per day during operation. All operational traffic was to use the motorway, through the
Somersby Interchange.
This project was refused by the Minister for Planning on 9 August 2009 due to potential land use
conflicts associated with its close proximity to a school and residential area, and uncertainty over
noise and air quality impacts.
This project will therefore not cause any potential cumulative impacts.
Somersby Industrial Park
A number of vacant lots remain within the Somersby Industrial Park and may be available for
development during construction of the proposal. If construction or development activities occur
within this area during the construction period for the proposal, there is potential for cumulative
impacts associated with the generation of traffic, noise and dust. As no planned developments
within this area have been identified, the risk of this occurring is considered to be low. It is
recommended that Roads and Maritime continue to consult with GCC and the NSW Department of
Planning and Environment (DP&E) regarding local issues such as this that may affect construction
of the proposal.

6.13.1 Safeguards and management measures
Table 6.38 identifies safeguards and management measures that would be implemented to
address potential impacts to waste and resource demand as a result of the proposal.
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Table 6.38

Cumulative impact safeguards and management measures

REF #

Impact

CI-1

Cumulative
impacts

Environmental safeguards


Roads and Maritime would consult with GCC and DP&E to identify potential
developments that may affect the proposal or contribute to cumulative impacts.
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Responsibility

Timing

Roads and
Maritime

Ongoing

175

6.14

Summary of beneficial effects

The proposal would result in positive impacts on the biophysical, social and economic environment
in the area. The beneficial effects include:








Ensuring continued economic growth across Australia by upgrading traffic efficiency and
providing for future traffic growth on one of the nation’s key road freight routes
Improving the safety of the motorway at this location through an improved road alignment,
grade and modifications to Kariong Interchange that will improve operational efficiency and
reduce the likelihood of road accidents
Relieving existing and predicted congestion issues associated with traffic entering the
motorway from the Central Coast Highway in the morning peak, and traffic leaving the
motorway to the Central Coast Highway during the afternoon peak
Providing a proposal that is contained within the existing road reserve, thereby reducing the
impact of the proposal on existing adjacent land owners and the environment.

6.15

Summary of adverse effects

There would be some adverse effects for the proposal. These adverse effects would include:
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Disruption to traffic during the construction period including increased travel times on the
motorway and potential congestion due construction vehicle movements
Clearing of up to 12.52 ha of vegetation, including 12.08 ha of regrowth and native planted
vegetation and 0.01 ha of Duffys Forest EEC
Potential noise impacts at several residences as a result of construction activities on the
motorway
Amenity impacts to nearby residents, such as visual impacts during construction and
generation of dust
Minor visual impacts to users of the motorway.
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Environmental management

This chapter describes how the proposal 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 and relevant
Roads and Maritime Services QA specifications. Site-specific environmental safeguards are
provided as detailed in Chapter 6 and the licence and/or approval requirements required prior to
construction are also listed.

7.1

Environmental management plans (or system)

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 proposal. Should the proposal proceed, these management measures would be
incorporated into the detailed design and applied during the construction and operation of the
proposal.
A Project Environmental Management Plan (PEMP) and a Contractors Environmental
Management Plan (CEMP) will be prepared to describe safeguards and management measures
identified. These plans will provide a framework for establishing how these measures will be
implemented and who would be responsible for their implementation.
The plans will be prepared prior to construction of the proposal and must be reviewed and certified
by the Roads and Maritime Services Environmental Officer, Central Coast Region, prior to the
commencement of any on-site works. The CEMP will be a working document, subject to ongoing
change and updated as necessary to respond to specific requirements. The CEMP and PEMP
would be developed in accordance with the specifications set out in the following Roads and
Maritime’s specifications: QA Specification G36 – Environmental Protection (Management System)
(RTA 2009a), QA Specification G38 – Soil and Water Management (Soil and Water Plan) (RTA
2009b) and the QA Specification G40 – Clearing and Grubbing (RTA 2003b).

7.2

Summary of safeguards and management measures

Environmental safeguards outlined in this document would be incorporated into the detailed design
phase of the proposal and during construction and operation of the proposal, should it proceed.
These safeguards would minimise any potential adverse impacts arising from the proposed works
on the surrounding environment. The safeguards and management measures are summarised in
Table 7.1.
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Table 7.1
Ref #

Summary of site specific environmental safeguards

Impact

Environmental safeguards

Responsibility

Timing

1

General



All environmental safeguards must be incorporated within the following documents:
 PEMP
 Detail design stage
 Contract specifications for the proposal
 Contractor’s Environmental Management Plan.

Roads and
Maritime
Project
Manager

Preconstruction

2

General



Any works resulting from the proposal and as covered by the REF may be subject to
environmental audit(s) and/or inspection(s) at any time during their duration.

Roads and
Maritime
Project
Manager

Preconstruction

3

General



The environmental contract specification Q35 Environmental Protection
(Management Plan) must be forwarded to the Roads and Maritime Senior
Environmental Officer for review at least 10 working days prior to the tender stage.

Roads and
Maritime
Project
Manager

Preconstruction

4

General



The Roads and Maritime construction contractor must notify the Roads and Maritime
Environmental Officer, Central Coast or Hunter Region, at least five days prior to
work commencing.

Roads and
Maritime
Project
manager

Preconstruction

5

General



All businesses and residences likely to be affected by the proposed works must be
notified at least five working days prior to the commencement of the proposed
activities.

Roads and
Maritime
Project
manager

Preconstruction

6

General



Environmental awareness training must be provided, by the contractor, to all field
personnel and subcontractors.

Construction
contractor

Preconstruction
construction

7

General



Prior to commencing the geotechnical investigations, the geotechnical contractor
would review this REF and any other relevant documents in consultation with Roads
and Maritime and prepare a Geotechnical Investigations Management Plan to
ensure any potential impacts that may occur during the investigations are managed
using appropriate environmental safeguards. The Geotechnical Investigations
Management Plan would be subject to review and approval by Roads and Maritime.

Geotechnical
contractor and
Roads and
Maritime

Pregeotechnical
investigations

General
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Ref #

Impact

Environmental safeguards

Responsibility

Timing

Construction
contractor

Prior to
construction

Traffic and access
TR-1

General





A CTMP would be prepared to the satisfaction of Roads and Maritime, as part of the
pre-construction planning. The plan would detail how the traffic associated with the
construction would be managed in accordance with the Roads and Maritime
Services Traffic Control at Work Sites (RTA 2010b), as well as relevant Australian
Standards including AS1742 and the work site manual Roads and Maritime Services
Specification G10 (RTA 2003a). The CTMP would be submitted in stages to reflect
the progress of work and would outline:
 Traffic control provided to manage and regulate traffic movements during
construction, including minimising traffic switching
 Procedures for undertaking lane possession, erecting signage and consulting with
the TMC, Traffic Commanders and TEPs during construction
 Measures to maintain the continuous, safe and efficient movement of traffic for
both the public and construction workers
 Identification of haulage routes and ensuring impacts to local routes and peak
periods on the motorway are minimised
 Temporary speed restrictions to ensure a safe driving environment around work
zones
 Appropriate warning and advisory signposting
 A local and regional communications strategy
 Parking measures for worker using ancillary sites
 Considerations for other developments that may also be under construction to
minimise traffic conflict and congestion that may occur due to the cumulative
increase in construction vehicle traffic.
A vehicle movement plan (VMP) would be prepared as part of the overall CTMP.
The VMP would assess construction-related heavy vehicle movements per shift in to
and out of the construction site/s. The VMP would identify elements of the
construction such as:
 Limiting the number of entry and exit points to work sites on the motorway
 Limiting the need to occupy areas of the roads adjacent to ancillary sites
 Identifying haulage routes for construction traffic, including routes between
ancillary sites and work sites on the motorway
 Undertaking road condition surveys of local roads prior to construction.
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Ref #

Impact

TR-2

Changes to access
arrangements for
emergency
vehicles

TR-3

Cyclist detours







TR-4

Incident
management

Responsibility

Timing

Consultation with emergency service authorities would be undertaken during
development of the detailed design.

Roads and
Maritime

Detailed design
and preconstruction

Cycling groups would be consulted prior to the commencement of construction and
advised to use alternate sections of the motorway, or alternative routes during the
construction period.
Measures to increase the safety for cyclists using Wisemans Ferry Road or alternate
cyclist diversion paths would be investigated during the detailed design period.

Roads and
Maritime

Detailed design
and preconstruction

The selected construction contractor would consult with Roads and Maritime’s
Traffic Commanders, TEP and TMC to plan construction to allow for appropriate
incident management response plans to be implemented.

Construction
contractor

Prior to
construction

Prior to construction commencing, a CNVMP would be prepared. This document
would provide a framework for addressing noise levels associated with construction
works. Specifically any out of hours works undertaken near sensitive receivers.

Construction
contractor

Prior to
construction

Construction works would adopt appropriate practices as recommended in the ICNG
and ENMM to reduce noise emissions.

Construction
contractor

Prior to
construction

Construction plant source noise levels should be confirmed prior to the
commencement of works to verify construction noise impacts and confirm the
requirement for noise management and mitigation measures.

Construction
contractor

Prior to
construction

The construction program would be scheduled where feasible to:
 maximise the offset distance between construction plant and adjacent receivers
 orientate construction and auxiliary equipment away from sensitive receivers
 minimise reversing alarm noise emissions from mobile plant and vehicles and
where practicable, manage site entry and exit points to limit the need for reversing
 minimise concurrent operation of dominant noise generating equipment such as:
bulldozer, rock breaker, mobile crane and asphalt paver construction plant. Where
dominant noise generating plant are not in concurrent operation, reductions to
received noise impacts of up to 6 dB(A) are anticipated.

Construction
contractor

Prior to
construction

Adjacent residents should be notified of potential night-time construction works at
least two weeks prior to the commencement of construction works.

Construction
contractor

Prior to
construction

Environmental safeguards



Noise and vibration
NV-1

Construction noise



NV-2

Construction noise



NV-3

Construction noise



NV-4

Construction noise



NV-4

Construction noise



180

M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening
Review of Environmental Factors

Responsibility

Timing

A one page summary of required construction noise and vibration management
practices would be provided to construction staff and contractors and be discussed
during site inductions. The summary should include, as a minimum, the permitted
hours of construction work, work site locations, locations of sensitive receivers and
site ingress/egress.

Construction
contractor

Prior to
construction

A complaints management procedure would be established and implemented in the
CEMP for the proposal. This would include the implementation of a phone hotline
and a procedure for recording and responding to any issues relating to noise that
may arise during fieldwork associated with the proposal.

Construction
contractor

Prior to
construction

Noise impacts would be minimised in accordance with Practice Note 7 in Roads and
Maritime’s ENMM (RTA 2001a) and Environmental fact sheet No. 2 – Noise
management and Night Works.

Construction
contractor

Prior to
construction

Noise monitoring would be considered if complaints are received regarding
excessive noise and this would be assessed against relevant guidelines.

Construction
contractor

Prior to
construction

Machinery and equipment would be well maintained to assist with minimising noise
levels.

Construction
contractor

Prior to
construction

Idling equipment would be turned off where appropriate.

Construction
contractor

Prior to
construction

Prepare a Flora and Fauna Management Plan, including weed management, and
ensure that it is integrated with the landscape plan for the project
Prepare a Vegetation Management Plan (VMP) detailing restoration, regeneration
and rehabilitation of areas of native vegetation in the vicinity of the project.
Preparation of the VMP should involve consultation with local Landcare groups and
the CMA.

Construction
contractor

Preconstruction

All staff working on site are to undertake a site-specific environmental induction. The
induction is to include items such as:
 Sensitivity of surrounding vegetation (particularly threatened flora species)
 Site environmental procedures (vegetation management, sediment and erosion
control protective fencing and noxious weeds)
 What to do in case of emergency (chemical spills, fire or fauna encountered)
 Key contact in case of environmental incident
 Details of threatened flora species.

Construction
contractor

Construction

Limit of work temporary fencing is to be established.

Construction

Construction

Ref #

Impact

Environmental safeguards

NV-4

Construction noise



NV-4

Construction noise



NV-4

Construction noise



NV-4

Construction noise



NV-4

Construction noise



NV-4

Construction noise



Biodiversity
BIO-1

General





BIO-2

Site specific
environmental
induction

BIO-3

Risk to fauna
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Ref #

Impact

Environmental safeguards




BIO-4

Flora and fauna
encountered







BIO-5

Vegetation
clearing





BIO-6

Threatened fauna








BIO-7

Threatened flora






BIO-8

Revegetation
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Responsibility

Timing

Pre-clearing processes are to be undertaken in accordance with Roads and
Maritime Biodiversity Guidelines (2011) and Roads and Maritime Biodiversity
Guidelines: Guide 4 - Clearing of vegetation and removal of bushrock (RTA, 2011)
A fauna relocation site would be identified prior to construction to release any
uninjured fauna encountered on site.

contractor

If unexpected threatened fauna or flora species are discovered, stop works
immediately and follow the Unexpected Threatened Species Finds Procedure in the
Roads and Maritime Biodiversity Guidelines – Guide 1 (Pre-clearing process)
WIRES is to be consulted if any injured fauna are encountered as outlined in site
specific environmental inductions
Fauna handling must be carried out in accordance with the requirements the Roads
and Maritime Biodiversity Guidelines - Guide 9 (Fauna Handling).

Construction
contractor

Construction

Where possible, habitat trees and hollow bearing trees are to be retained throughout
the proposal area
If hollow bearing trees are unable to be retained, a qualified ecologist is to be
present on-site for staged habitat removal and hollow clearing and must follow the
Roads and Maritime Staged Habitat Removal Process.

Construction
contractor

Construction

Site hygiene management to prevent the spread of Chytrid Fungus
Undertake pre-clearing surveys for threatened species, particularly amphibians on
the morning (24 hours) before clearing works commence
Threatened amphibian tadpole surveys to be undertaken prior to de-watering of any
water bodies to relocate any threatened tadpoles to adjoining habitats
If threatened amphibians are recorded during preclearing surveys, a specific frog
management plan (FMP) developed by a frog expert with at least 5 years’
experience in behavioural ecology of frogs will be required.

Construction
contractor

Construction

Exclusion zones should be set up around retained threatened flora species of
Darwinia glaucophylla, Hibbertia procumbens and Prostanthera junonis
These areas should be signed as environmentally sensitive
All construction staff working in the vicinity of these threatened species should be
informed of the location of these threatened flora species.

Construction
contractor

Construction

Revegetate or replant disturbed areas with native vegetation following construction
Revegetation and replanting is to be carried out following Roads and Maritime
Biodiversity Guidelines.

Construction
contractor

Construction
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Ref #

Impact

BIO-9

Interrupted fish
passage

Responsibility

Timing

Although the proposal will make every endeavour to avoid the interruption of fish
passage if this is unavoidable a permit from the DPI would be required.

Construction
contractor

Construction

Where required, drainage designs would incorporate features such as energy
dissipation measures, scour protection and other features to control flow intensity
and direction of flow at any new drainage outlets.

Roads and
Maritime

Detailed design

An SWMP would be developed prior to construction and implemented throughout
the construction period of the proposal
An ESCP would be developed prior to construction and implemented throughout the
construction period of the proposal
The extent and time of exposed soil would be minimised through construction
staging.

Construction
contractor

Prior to
construction

Chemicals and other pollutants would be stored in a bunded or sealed area
Establish erosion control and sediment capture measures, and maintain them
regularly, to divert offsite stormwater, manage onsite stormwater runoff and stabilise
stockpiles in accordance with RMS Technical Guideline EMS-TG-010: Stockpile Site
Management and the BLUE BOOK guidelines
All stockpile and chemical storage locations would be located above the 100 year
ARI flood level and at least give metres from areas of concentrated flows
Stockpile sites would be identified in the ESCP with the number and size of
stockpiles kept to a minimum where possible through the proposal area
Stockpile heights would be no greater than two meters, unless otherwise approved
by Roads and Maritime, with slopes no steeper than 2:1
Measures would be implemented to prevent the growth of weeds in topsoil
stockpiles
Stockpiles that are in-place for more than 20 days would be covered, or, if
susceptible to wind or water erosion, within 10 days
Uncovered stockpile sites would have discrete downslope controls for treatment of
stormwater.

Construction
contractor

Construction

Environmental safeguards


Surface water
SW-1

Impacts to
downstream
environments from
operational
drainage

SW-2

General impact
mitigation
measures









SW-3

Management of
stockpiles and
ancillary sites
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Ref #

Impact

Environmental safeguards

Responsibility

Timing

A soil conservationist from the Roads and Maritime Erosion, Sedimentation and Soil
Conservation Consultancy Services Register would be engaged during detailed
design to develop an ESMP which would inform the development of soil and water
management protocols for construction of the proposal.

Roads and
Maritime

Detailed design

An SWMP would be developed prior to construction and implemented throughout
the construction period of the proposal. This plan would be prepared to implement
the findings of the ESMP. The SWMP would address the management measures
detailed in Roads and Maritime’s QA Specifications G36 and G38, including an
ESCP. The SWMP would include:
 Approval, licencing and other statutory requirements
 Site details, including: soil properties, rainfall records, groundwater etc.
 Details of environmental control measures to be implemented, including:
– Responsibility for implementation
– Resources required for construction, monitoring , maintenance and removal
– Implementation and monitoring schedules
– Monitoring and maintenance activities required
Training details, including: site induction, environmental training and toolbox.

Construction
contractor

Prior to
construction

An Asbestos Handling Management Plan would be developed for the construction
period. The plan would comply with the Roads and Maritime Asbestos Management
Plan (2013b).

Construction
contractor

Prior to
construction

All stockpiles would be designed, established, operated and decommissioned in
accordance with Roads and Maritime Stockpile Management Procedures (RTA
2011b). Stockpile sites would be located:
 At least 10 m from the nearest waterway
 In an area of low ecological significance
On relatively level ground.

Construction
contractor

Construction

Topsoil would be stockpiled separately for possible reuse for the landscaping and
rehabilitation works within the identified compound and stockpile sites.

Construction
contractor

Construction

Topography, geology and soils
TS-1

Erosion and
sediment control
during construction

TS-2

General impact
mitigation
measures







TS-3

Disturbance of
asbestos

TS-4

Stockpile
management







TS-5
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Topsoil
management
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Ref #

Impact

TS-6

Disturbance of
contaminated
material

Environmental safeguards






TS-7

Accidental spills
during construction



Responsibility

Timing

Roads and Maritime would be promptly notified of any suspected or potential
contamination exposed during construction activities, and cease all work activities
within the vicinity of actual or suspected contaminated land
If contamination is known or expected to be encountered, a Remediation Action Plan
would be prepared in accordance with Roads and Maritime’s G36 Specification
(Clause 4.2.4). The Remediation Action Plan must be prepared in accordance with
EPA guidelines on contaminated land management, and must include the following:
 Testing requirements for any contaminated material prior to its disposal off site
 Validation plan, which must include the area in the immediate vicinity of (both
below and adjacent to) the known contamination
Implications of the validation results on the waste classification for material that may
be excavated in the vicinity of the known contamination. Carry out remediation of the
contaminated material, or its removal and disposal, in accordance with the
Remediation Action Plan.

Construction
contractor

Construction

Appropriate temporary bunding would be erected for any refuelling or maintenance
of plant and equipment, mixing cutting oil with bitumen, or carrying out any other
activity which may result in spillage of a chemical, fuel or lubricant at any location
which drains directly to waters or environmentally sensitive areas, Refuelling
operations would not be left unattended. All fuels, chemicals and hazardous
materials would be stored within an impervious bunded area in accordance with
relevant Australian Standards and EPA guidelines.

Construction
contractor

Construction

Roads and
Maritime

Detailed design

Landscape and visual amenity
LV-1

Design
considerations

The following landscape and visual impact mitigation strategies would be considered
during the detailed design process:
 Opportunities to minimise vegetation clearing
 Ensure road treatment (surfacing, safety barrier and abutments) are visually
consistent with existing adjacent sections of the motorway
 Trimming of rock cuttings to alleviate visual impact. Shotcrete to be used sparingly
and only where necessary. Shotcrete colour to be matched to natural rock at
location to be used. Alternatively, stonework infill (preferably recovered on site)
would provide a higher aesthetic finish
 Procedures for rehabilitating construction areas would be incorporated in the CEMP.
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Ref #

Impact

LV-2

Visual impacts construction

Environmental safeguards

Responsibility

Timing

Construction
contractor

Construction

Control measures would be included in the CEMP to ensure that dust emissions are
suitably managed such that air quality impacts at nearby sensitive receptors are
minimised including:
 Monitoring would be carried out during the construction phase of the proposal to
assess compliance with EPA air quality criteria
 All materials transported to and from the construction site would be covered
 Stockpiles of soil or other materials would be managed by the construction
contractor to minimise dust emissions, particularly during dry or windy conditions
 Speed limits would be imposed for equipment on unsealed surfaces
 Stockpiles would be located as far away from residences as practically possible
 The extent of disturbed areas would be minimised as far as practicable
 Disturbed areas would be rehabilitated as quickly as possible
 Dust on unsealed surfaces, temporary roadways, stockpiles and other exposed
areas would be suppressed using water trucks, hand held hoses and temporary
stabilisation Activities resulting in excessive dust generation would be stopped or
modified during very windy conditions
 Air quality, both visually and/or using instrumentation would be monitored near
sensitive receptors to verify the effectiveness of controls.
Where required controls would be installed at compound and stockpile sites to ensure
there is no tracking of mud and soils off-site.

Construction
Contractor

Preconstruction

Operating and maintaining vehicles and equipment would occur in accordance with
manufacturer’s specifications.

Construction
Contractor









Restrict vegetation clearing to those areas where it is necessary
Trimming rather than removal of trees is to be undertaken where possible and would
be conducted by a qualified arborist
All disturbed areas would be revegetated as soon as possible following completion
of works
The ancillary sites would be screened with temporary mesh fencing
The size of stockpile sites would be minimised wherever possible to reduce the
visual impact of these sites.

Air Quality
AQ-1

AQ-2
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Construction dust
impacts

Construction
vehicle emission
impacts



Construction
Construction
Construction
Construction
Construction
Construction
Construction
Construction
Construction
Construction
Construction
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Impact

Environmental safeguards

Responsibility

Timing

In the event that previously undiscovered Aboriginal objects, sites or places (or
potential Aboriginal objects, sites or places) are discovered during construction, all
works in the vicinity of the find should cease and NSW Roads and Maritime should
implement their Standard Management Procedure: Unexpected Archaeological
Finds (November, 2011) for addressing un-identified Aboriginal objects
Should suspected human skeletal material be identified, all works should cease and
NSW Roads and Maritime should implement their Standard Management
Procedure: Unexpected Archaeological Finds (November, 2011) for managing
human skeletal remains
Use of the Kangoo Road ancillary site would be managed so that no activities occur
within 15 m of the western boundary of the property. This would include the
installation of temporary fencing around that area to prevent impacts to the exposed
sandstone bedrock in this area.

Construction
contractor

Construction

If an item (or suspected item) of non-Aboriginal heritage is discovered, Roads and
Maritime Services Unexpected Finds Procedure (Roads and Maritime Services
2011) would be implemented including that all work in the area of the find would
cease immediately and would not recommence until the heritage value and
associated protection and any approval requirements have been determined. Roads
and Maritime would notify OEH if any item (or suspected item) of non-Aboriginal
heritage is found during construction to determine the appropriate course of action.

Roads and
Maritime and
construction
contractor

Construction

Ongoing consultation with potentially affected residents, schools, adjacent property
owners and businesses regarding the proposal and potential impacts that may affect
them during both construction and operation through development of a Stakeholder
Engagement Plan
Develop a communication plan and work with Transport for NSW’s TMC for
informing regional communities and users of the motorway (including cyclists) of
potential delays and construction related impacts during the construction period
Once the detailed design is developed, undertake consultation with stakeholders to
identify any specific access requirements to inform the construction schedule and
ensure adequate mitigation measures can be implemented.

Roads and
Maritime

Prior to
construction

Aboriginal heritage
AH-1

Unexpected
artefacts







Non-Aboriginal heritage
NH-1

Unexpected
heritage found



Social and economic
SE-1

Community
consultation and
communications







M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening
Review of Environmental Factors

187

Ref #

Impact

SE-2

Cumulative
impacts with other
M1 Widening
projects

Environmental safeguards


Responsibility

Timing

The construction periods for both Kariong to Somersby and Tuggerah to Doyalson
would overlap in order to be completed on schedule. Where practical the
construction works would minimise interaction or cumulative impacts with the
Tuggerah to Doyalson Project to minimise potential construction and traffic
disruption fatigue for users of the motorway.

Roads and
Maritime

Prior to
construction

Detailed designs for the proposal would take into consideration the potential effect of
climate change on the proposal, including increased average temperatures,
increased frequency of bushfires, drainage requirements and the potential for
increased flood frequency.

Detailed design
contractor

Detail design

Fuel-efficient equipment would be selected wherever possible
Biofuels (biodiesel, ethanol, or blends such as E10 or B80) would be considered
wherever possible and available
Plant and equipment would be regularly maintained to ensure maximum fuel
efficiencies
Energy-efficient work practices would be promoted on site, such as turning
machinery off when not in use
Energy-efficient lighting would be utilised (where available) during night works (if
required)
Monitoring, recording and reporting energy consumption would be undertaken to
identify and address energy wastage.

Construction
contractor

Construction

Construction
contractor

Preconstruction
and
construction

GHG and climate change
GG-1

Climate change
and GHG

GG-2

GHG emissions
from fuel
consumption














Resources and waste management
WR-1

188

Waste
management



A Waste Management Sub-Plan would be developed as a component of the CEMP,
following the Waste Classification Guidelines (DECCW 2009), NSW Governments
‘Waste Reduction and Purchasing Policy and relevant Roads and Maritime fact
sheets. This plan would include:
 Identify waste streams that will be generated by the proposal, including:
– How and where waste generated by the proposal is to be reused and disposed
of
– The receptacles that would be used for storing identified waste materials prior
to reuse, recycling, stockpiling and disposal
– How, and by whom, would waste be transported between generation, storage
and point of reuse, recycling, stockpiling or disposal
– Sampling and testing requirements, as specified in Roads and Maritime’s
Waste Fact Sheet ‘Waste Sampling’
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Impact



WR-2

Waste tracking

WR-3

Personnel
inductions

WR-4

Site maintenance

WR-5

Waste disposal
and storage



Procurement

WR-7

Waste
management

WR-8

Contamination

Timing

Construction
contractor

Construction

Construction
contractor

Construction

Workspaces would be maintained, kept free of rubbish and cleaned up at the end of
each working day.

Construction
contractor

Construction

Solid and liquid wastes, as well as fuels, lubricants and chemical containers would
be disposed of in accordance with EPA requirements
Material identified for recycling shall be stockpiled in an adequately bunded area (in
accordance with the Roads and Maritime Stockpile Site Management Guidelines,
(RTA 2011b)).

Construction
contractor

Construction

Procurement would endeavour to use materials and products with a recycled
content and low carbon footprint where it is cost and performance effective to do so.

Construction
contractor

Preconstruction
and
construction

All wastes would be managed in accordance with the Protection of the Environment
Operations Act 1997.

Construction
contractor

Construction

Waste identified as being contaminated would be managed in accordance with the
Contaminated Land Management Act 1997 and any other relevant legislation.
Hazardous waste arising from construction of the proposal would also be removed
and disposed of in accordance with relevant guidelines, including the Waste
Classification Guidelines (DECCW 2009).

Construction
contractor

Construction

– Procedures for verifying licences or permits for handling, transportation and
disposal of waste
 Controls for minimizing consumption of fuel, oil and other consumables and onsite electricity consumption
Methods for monitoring the implementing the plan, notification and ensuring
compliance with statutory requirements.
Types of waste collected, amounts, date/time and details of disposal shall be
recorded in a waste register.

All personnel are to be informed of the resources management hierarchy principles
during site induction.
Resource management hierarchy principles are to be followed:
 Avoid unnecessary resource consumption as a priority
 Avoidance is followed by resource recovery (including reuse of materials,
reprocessing, recycling and energy recovery)
 Disposal is undertaken as a last resort (in accordance with the Waste Avoidance &
Resource Recovery Act 2001).






WR-6

Responsibility

Environmental safeguards
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Ref #

Impact

WR-9

Waste
management

Responsibility

Timing

A dedicated concrete washout facility would be provided during construction so that
runoff from the washing of concrete machinery and equipment could be collected
and disposed of at an appropriate waste facility.

Construction
contractor

Construction

Roads and Maritime would consult with GCC and DP&E on a routine basis to
identify potential developments that may affect the proposal or contribute to
cumulative impacts.

Roads and
Maritime

Ongoing

Environmental safeguards


Cumulative impacts
CI-1

190

Cumulative
impacts
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7.3

Licensing and approvals

Should Roads and Maritime proceed with the proposal, Table 7.2 summarises any licences and
further approvals required.
Table 7.2

Summary of licencing and approvals required

Requirement

Timing

In accordance with Section 138 of the Roads Act 1993, the consent of
Roads and Maritime’s regional traffic management officer would be required
for traffic management during construction of the proposal within the
existing road corridor.

Prior to the commencement
of construction.

If groundwater extraction is required, an aquifer interference approval would
be required under Section 91F of the Water Management Act 2000.

Prior to the commencement
of construction.

An EPL would be sought from the NSW EPA as the proposal meets the
definition of a scheduled activity under the PoEO Act.

Prior to the commencement
of construction.
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8

Conclusion

This chapter provides the justification for the proposal taking into account its biophysical, social
and economic impacts, the suitability of the site and whether or not the proposal is in the public
interest. The proposal is also considered in the context of the objectives of the EP&A Act, including
the principles of ecologically sustainable development as defined in Schedule 2 of the
Environmental Planning and Assessment Regulation 2000.

8.1

Justification

The motorway is a key component of the NLTN that connects Sydney, Newcastle and the Central
Coast. It is also important at a national scale as it is forms part of the primary road freight route on
the Australian east coast, linking Sydney with Brisbane and regional centres to the north via the
New England Highway and Pacific Highway.
The proposal would provide for efficient operation of the motorway under predicated traffic volumes
for at least the next 20 years. Upgrading the motorway to three travel lanes in each direction would
reduce travel times and congestion and improve safety along this section of the motorway.
Through this, the proposal would support economic growth and development of the Central Coast
region and more broadly, across NSW.
The proposal would assist in facilitating strategic plans developed by Commonwealth, State and
local regulators to guide development within their jurisdictions. These include:








Central Coast Regional Strategy 2006–2031
NSW State Plan 2021
NSW Government State Infrastructure Plan
NSW Long Term Transport Master Plan
NSW Freight and Ports Strategy
National Road Safety Strategy 2011–2020
Infrastructure Investment Program M1 Productivity Package.

The proposal has been identified as having the least environmental and social impacts of all viable
options considered. The proposal is the option that best fits the proposal objectives listed in
Section 2.4 of this REF. The proposal would improve safety on the motorway and the Kariong
Interchange and is predicted to reduce crash occurrence.
During construction, there would be some environmental impacts from the proposal, although
these are expected to be manageable. No environmental impacts are expected to occur during
operation of the proposal.
Overall, it is considered that the potential safety and traffic efficiency improvements that the
proposal would provide, would justify the proposed impacts that would occur during its construction
and operation.
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8.2

Objects of the EP&A Act

Table 8.1 identifies the objects of the EP&A Act and their relevance to the proposal.
Table 8.1

Objects of the EP&A Act

Object

Comment

5(a)(i) To encourage the
proper management,
development and
conservation of natural and
artificial resources, including
agricultural land, natural
areas, forests, minerals,
water, cities, towns and
villages for the purpose of
promoting the social and
economic welfare of the
community and a better
environment.

The proposal design, impact mitigation and management measures
detailed in this REF would allow for the proper management, development
and conservation of natural and artificial resources. The key objective of
the proposal is to provide for increased vehicle movements on the M1
Pacific Motorway between the Sydney, Central Coast and Newcastle
Regions. By meeting this objective, the proposal would improve the safety
and transport efficiency of this section of the motorway, promoting the
social and economic welfare of the local community.
Where possible throughout the design of the proposal, management and
conservation of natural resources has been incorporated. In particular the
design minimises vegetation removal as far as possible and avoids impact
on existing waterways.
It is recognised that there would be some impact on existing environmental
and social elements, although the design of the proposal has minimised
these impacts as far as possible. For example, widening of the motorway
would occur in the median, where low value vegetation currently exists,
rather than in adjacent bushland areas that contain threatened flora
species and EECs.

5(a)(ii) To encourage the
promotion and co-ordination
of the orderly economic use
and development of land.

The proposal would enable the development and economic expansion of
areas to the north of Sydney by increasing transport efficiency, improving
safety and providing for increased traffic volumes on the motorway.

5(a)(iii) To encourage the
protection, provision and coordination of communication
and utility services.

Utilities affected by the proposal would be relocated and maintained.

5(a)(iv) To encourage the
provision of land for public
purposes.

The proposal would be used for a public purpose (public motorway).

5(a)(v) To encourage the
provision and co-ordination
of community services and
facilities.

The proposal would improve the safe and efficient use of the motorway
which is used to access a number of communities and facilities within the
local area, adjacent regions and further afield.

5(a)(vi) 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.

The proposal would require the removal of some native vegetation along
the proposal area. The proposal includes a number of safeguards and
mitigation measures to minimise impacts on native flora and fauna which
would 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.

5(a)(vii) To encourage
ecologically sustainable
development.

Ecologically sustainable development is considered in Section 8.3 below.

5(a)(viii) To encourage the
provision and maintenance
of affordable housing.

Not relevant to the proposal.
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Object

Comment

5(b) To promote the sharing
of the responsibility for
environmental planning
between different levels of
government in the State.

Not relevant to the proposal.

5(c) To provide increased
opportunity for public
involvement and
participation in
environmental planning and
assessment.

The proposal development process has involved consultation with relevant
government agencies, non-government agencies and other community
members and stakeholders. This would continue in the detailed design and
construction phases. Community involvement in the planning and
assessment of the proposal is described in Chapter 5 of this REF.

8.3

Ecologically sustainable development

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 for the proposal. This includes the
effective integration of economic and environmental considerations in all decision-making
processes.
In accordance with the Environmental Planning and Assessment Regulation 2000, the four
principles of ESD, as set out in Schedule 2, are:








The precautionary principle – Where there are threats of serious or irreversible environmental
damage, lack of full scientific certainty should not be used as a reason for not implementing
mitigation measures or strategies to avoid potential impacts
Intergenerational equity – The present generation should ensure that the health, diversity and
productivity of the environment are equal to or better for the future generations
Conservation of biological diversity and ecological integrity – Preserving biological diversity
and ecological integrity requires that ecosystems, species and genetic diversity within species
are maintained
Improved valuation and pricing of environmental resources – This principle established the
need to determine economic values for services provided by the natural environment, such as
the atmosphere’s ability to receive gaseous emissions, cultural values and visual amenity.

Roads and Maritime is committed to providing its services in an environmentally responsible
manner and managing or eliminating any risks that may lead to an adverse effect on the
environment. Details of how the principles of ESD have been incorporated into the proposal are
provided in Sections 8.3.1 to 8.3.4 below.

8.3.1

The precautionary principle

The precautionary principle upholds that if there are threats of serious or irreversible environmental
damage, lack of full scientific certainty should not be used as a reason for postponing measures to
prevent environmental degradation. When applying the precautionary principle public and private
decisions should be guided by:

194

M1 Pacific Motorway Kariong Ramps and Kariong to Somersby Widening
Review of Environmental Factors





Careful evaluation to avoid, wherever practicable, serious or irreversible damage to the
environment
An assessment of risk-weighted consequences of various options.

A precondition for the operation of the precautionary principle is that there are threats of serious or
irreversible environmental damage. This REF has demonstrated that such threats are not present
for the proposal.
Planning for the proposal involved a risk assessment process that evaluated the environmental
risks. Measures to avoid the risks identified were then factored into the development of the
proposal. These measures included:






An iterative design process for the development and selection of options. The process
involved an examination of physical constraints and opportunities by a large and diversely
skilled team of staff and contractors
A consultation strategy, which is aimed at addressing the community’s and stakeholder’s
information needs with a multi-faceted community engagement and communications program
A comprehensive PEI of the vicinity of the proposal area and a comprehensive EIA of the
preferred option supported by specialist studies of those aspects which were considered likely
to be major sources of project risk. This assessment is documented in Chapter 6 of this REF.

The assessment of the potential impacts of the proposal is considered to be consistent with the
precautionary principle. The environmental investigations undertaken for this REF have been
consistent with accepted scientific and assessment methodologies (refer to Chapter 6 and the
associated technical papers contained within Appendix E to Appendix J of this REF). The detailed
investigations undertaken have identified a range of potential impacts associated with the
construction and operation of the proposal. The proposal has sought to take a precautionary
approach to minimising environmental impacts. This has been applied through the development of
a range of environmental safeguards, as summarised in Chapter 7. These safeguards would be
implemented during construction and operation of the proposal.
No safeguards have been postponed as a result of lack of scientific certainty. The nominated
construction contractor would be required to prepare a CEMP prior to commencing construction
that would incorporate the identified safeguards. No mitigation measures or management
mechanisms would be postponed as a result of a lack of information.

8.3.2

Intergenerational equity

The principle of intergenerational equity upholds that the present generation should ensure that the
health, diversity and productivity of the environment are maintained or enhanced for the benefit of
future generations.
The proposal would benefit future generations by improving road safety, traffic capacity and
efficiency on the motorway – a key national road transport route. This would facilitate the ongoing
development of the state. Implementation of the safeguards contained in this REF (Chapter 7)
would ensure that the health, diversity and productivity of the environment is maintained or
enhanced for the benefit of future generations. Should the proposal not proceed, the number of
crashes would be expected to continue or increase along this section of the motorway as the
volume of traffic increases over time.
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The proposal has integrated short and long-term social, financial and environmental considerations
so that any foreseeable impacts are not left to be addressed by future generations.

8.3.3

Conservation of biological diversity and ecological integrity

A key objective of the proposal is to minimise adverse impacts on the environmental values of the
area. Conservation of biological diversity and ecological integrity have been considered during all
stages of the proposal’s development. Impacts have been avoided where possible and minimised
through a series of safeguards and mitigation measures (refer to Chapter 7).
The proposal would require the clearing of vegetation that was previously cleared during the
original construction of the motorway. This vegetation was found to provide limited habitat for flora
and fauna species and be of lower ecological value than the remnant vegetation in surrounding
areas.
The biodiversity assessment (refer to Section 6.3 and Appendix G of this REF) concluded that the
proposal would not have a significant effect on any existing flora or fauna species, biodiversity
communities or the overall biological integrity of the proposal area and adjacent areas. The
findings of the biodiversity assessment indicate that the potential impacts would be acceptable and
minimised through the proposed safeguards (refer to Chapter 7).

8.3.4

Improved valuation, pricing and incentive mechanisms

This principle upholds that environmental factors should be included in the valuation of assets and
services, such as:






Polluter pays, that is, those who generate pollution and waste should bear the cost of
containment, avoidance or abatement
The users of goods and services should pay prices based on the full life cycle of costs of
providing goods and services, including the use of natural resources and assets and the
ultimate disposal of any waste
Environmental goals, having been established, should be pursued in the most cost effective
way, by establishing incentive structures, including market mechanisms that enable those best
placed to maximise benefits or minimise costs to develop their own solutions and responses to
environmental problems.

Environmental and social issues were considered in the strategic planning and establishment of
the need for the proposal, and in consideration of various proposal options. The value placed on
environmental resources is evident in the extent of the planning, environmental investigations and
design of proposal safeguards. Implementation of these mitigation measures would result in an
economic cost to Roads and Maritime. The implementation of the safeguards identified is included
in both the capital and operating cost of the proposal.
Mitigation measures for the avoidance, reuse, recycling and management of waste during
construction and operation are to be implemented.
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8.4

Conclusion

The proposal is subject to assessment under Part 5 of the EP&A Act. This REF has examined and
taken into account to the fullest extent possible all matters affecting or likely to affect the
environment by reason of the proposed activity. This has included consideration of conservation
agreements and plans of management under the NPW Act, joint management and BioBanking
agreements under the TSC Act, wilderness areas, critical habitat, impacts on threatened species,
populations and ecological communities and their habitats and other protected fauna and native
plants.
Key environmental impacts from the proposal have been avoided or reduced during the concept
design development and options assessment. The proposal as described in the REF best meets
the proposal objectives. Environmental safeguards have been developed to mitigate impacts, such
as generation of noise, potential sedimentation of waterways and traffic delays during construction.
Mitigation measures as detailed in this REF would ameliorate or minimise these expected impacts.
The proposal would improve travel efficiency by providing additional traffic capacity to reduce traffic
congestion, as well as improve safety along this route by providing additional traffic lanes. The
strategic need for the proposal is aligned with the ongoing commitment by Roads and Maritime to
provide a safe environment for the state’s road users. On balance the proposal is considered
justified.
The environmental impacts of the proposal are not likely to be significant and therefore it is not
necessary for an EIS to be prepared and/or approval to be sought for the proposal from the
Minister for Planning under Part 5.1 of the EP&A Act. The proposal is unlikely to significantly affect
threatened species, populations or ecological communities or their habitats, within the meaning of
the TSC Act or FM Act and therefore a SIS is not required. The proposal is also unlikely to affect
Commonwealth land or have an impact on any MNES.
In determining the proposal it is considered that the proposal would not have a significant impact
under Section 112 of the EP&A Act and Clause 228 of the Environmental Planning and
Assessment Regulation 2000 (refer to Appendix A for assessment under Clause 228).
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Terms and acronyms used in this REF

100-year ARI Flood
event

Refers to the flood event that occurs, on average, once every 100 years.
Also known as the 100-year Average Recurrence Interval of a flood. These events
are of a random nature. It is possible to have 100-year floods in successive years.
Similarly, a 100-year flood event may not occur for 200 years and may not be the
largest flood in the last 100 years. This also applies to 5-year and 20-year ARI
flood events.

AADT

Annual Average Daily Traffic

AHIMS

Aboriginal Heritage Information Management System

AHMS

Aboriginal and Heritage Management Solutions Pty Ltd

ASS

Acid sulfate soils

ATC

Australian Transport Council

AQI

Air Quality Index

BATEA

Best Available Technology Economically Achievable

BIA

Biodiversity Impact Assessment

BMP

Best Management Practice

BoM

Bureau of Meteorology

CCIP

Communications and Community Involvement Plan

CEMP

Construction Environmental Management Plan

chainage

The horizontal level distance between points in a road survey

CLM Act

Contaminated Land Management Act 1997

CNVMP

Construction Noise and Vibration Management Plan

CO

Carbon monoxide

CTMP

Construction Traffic Management Plan

dBA

Decibels

DECCW

NSW Department of Environment, Climate Change and Water (now OEH)

DECC

NSW Department of Environment and Climate Change (now OEH)

DLWC

Department of Land and Water Conservation

DPI

Department of Primary Industries

DoE

Commonwealth Department of Environment

DOP

Department of Planning

DP&E

Department of Planning and Environment

DoS

Degree of Saturation

DUAP

Department of Urban Affairs and Planning

EEC

Endangered Ecological Community

EIA

Environmental Impact Assessment

EIS

Environmental Impact Statement

ENMM

Environmental Noise Management Manual

EP&A Act

Environmental Planning and Assessment Act 1979 (NSW). Provides the
legislative framework for land use planning and development assessment in NSW

EPA

Environment Protection Authority
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EPBC Act

Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth).
Provides for the protection of the environment, especially matters of NES and
provides a national assessment and approvals process.

EPL

Environmental Protection Licence

ESCP

Erosion and Sediment Control Plan

ESD

Ecologically sustainable development. Development which uses, conserves and
enhances the resources of the community so that ecological processes on which
life depends, are maintained and the total quality of life, now and in the future, can
be increased

ESMP

Erosion and Sediment Management Plan

FM Act

Fisheries Management Act 1994 (NSW)

GCC

Gosford City Council

GHG

Greenhouse gas

Gosford LEP

Gosford City Centre Local Environmental Plan 2007

Heritage Act

Heritage Act 1977 (NSW)

HW

Highway

Hz

Hertz

ICNG

Interim Construction Noise Guideline (DECC, 2009).

ISEPP

State Environmental Planning Policy (Infrastructure) 2007

km

Kilometre

km/h

kilometre per hour

KTP

Key Threatening Processes

LAeq

Represents the equivalent continuous A-weighted noise level for the
measurement period.

LALC

Local Aboriginal Land Council

LCVIA

Landscape Character and Visual Impact Assessment

LCZ

Landscape Character Zones

LEP

Local Environmental Plan. A type of planning instrument made under Part 3 of the
EP&A Act.

LGA

Local Government Area

LMC

Lean Mix Concrete

LTTMP

Long Term Transport Master Plan

LoS

Level of service

LV

Low Voltage

m

metres

M1 Pacific Motorway

The motorway

MNES

Matters of national environmental significance under the Commonwealth
Environment Protection and Biodiversity Conservation Act 1999.

NFPS

NSW Freight and Ports Strategy

NLTN

National Land Transport Network

NML

Noise management levels

NO

Nitric Oxide

NO2

Nitrogen Dioxide

NOW

NSW Office of Water

Noxious Weeds Act

Noxious Weeds Act 1993 (NSW)
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NOx

Nitrogen Oxide

NPI

National Pollutant Inventory

NPW Act

National Parks and Wildlife Act 1974 (NSW)

NPWS

NSW National Parks and Wildlife Service

NVIA

Noise and Vibration Impact Assessment

O3

Ozone

OEH

Office of Environment and Heritage

PACHCI

Procedure for Aboriginal Cultural Heritage Consultation and Investigation

PCP

Plain concrete pavement

PEI

Preliminary Environmental Investigation

PEMP

Project Environmental Management Plan

PM2.5

Particulate Matter 2.5 micrometres or less in diameter

PM10

Particulate Matter 10 micrometres or less in diameter

PoEO Act

Protection of the Environment Operations Act 1997

PPV

Peak Particle Velocity

PSC

Pre-stressed concrete

QA Specifications

Specifications developed by Roads and Maritime for use with roadworks and
bridgeworks contracts let by Roads and Maritime

RBL

Rating Background Level

REF

Review of Environmental Factors

RNP

Road Noise Policy

Roads and Maritime

Roads and Maritime Services

ROL

Road Occupancy Licence

RTA

Roads and Traffic Authority

RUSLE

Revised Universal Soil Loss Equation

RWMP

Resource and Waste Management Plan

SEPP

State Environmental Planning Policy. A type of planning instrument made under
Part 3 of the EP&A Act.

SEPP 19

State Environmental Planning Policy No. 19 – Bushland in Urban Areas

SEPP 44

State Environmental Planning Policy No.44 – Koala Habitat Protection

SEWPAC

Department of Sustainability, Environment, Water, Population and Communities
(now DoE)

SIS

Species Impact Statement

SMA

Stone Mastic Asphalt

SMEC

SMEC Australia Pty Ltd

SO2

Sulfur Dioxide

SSD

State Significant Development

SSI

State Significant Infrastructure

SWLs

Sound Power Levels

SWMP

Soil and Water Management Plan

TEC

Threatened Ecological Community

TEP

Traffic Emergency Patrol

TMC

Transport Management Centre

TSC Act

Threatened Species Conservation Act 1995 (NSW)
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µg/m

3

Micrograms per cubic metre

VDV

Vibration Dose Value

VMP

Vehicle Movement Plan

WM Act

Water Management Act 2000

WSP

Water Sharing Plan
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