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In respect of:
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Environmental

assessment:
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Signature:
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Date:

Tim Paterson
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Connell Wagner Pty Ltd

Level 2, 116 Military Road

Neutral Bay NSW 2089

Pacific Highway Upgrade: Sapphire to Woolgoolga

Roads and Traffic Authority of NSW

Pacific Highway Office

21 Prince Street

GRAFTON NSW 2460

Upgrade of the Pacific Highway from approximately eight km north of Coffs

Harbour at Sapphire, extending for approximately 25 km to the vicinity of

Arrawarra Beach Road north of Woolgoolga.

Land generally required for the construction and operation of the proposed

highway, as shown in Figures 14.2a to 14.2h of this report.

An environmental assessment is attached which addresses all matters listed

under Part 3A of the Environmental Planning and Assessment Act 1979.
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in accordance with the environmental assessment requirements dated 
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contained in the environmental assessment is not false or misleading.

November 2007

NSW Roads and Traffic Authority



SAPPHIRE TO WOOLGOOLGA ENVIRONMENTAL ASSESSMENT

Authors:

Reviewer:

Approved by:

Signed:

Date:

Distribution:

T Paterson, B Hancock, J Death, L Coletta

T Paterson, M Hather

T Paterson

November 2007

RTA, Department of Planning 



Contents

1 Introduction 1-1

1.1 Proposal overview 1-1

1.2 Pacific Highway upgrade 1-6

1.3 The study area 1-6

1.4 Adjoining Pacific Highway upgrade projects 1-11

1.5 Structure of the environmental assessment 1-12

2 Need for the Proposal 2-1

2.1 Strategic planning 2-1

2.2 Need for the Proposal 2-2

2.3 Implications of doing nothing 2-3

2.4 Summary 2-3

3 Project objectives 3-1

3.1 Pacific Highway Upgrade Program 3-1

3.2 Sapphire to Woolgoolga project 3-1

4 Process for assessment and decision-making 4-1

4.1 NSW environmental legislation 4-1

4.2 Commonwealth environmental legislation 4-2

4.3 Planning approval process 4-3

4.4 Approach to this report 4-5

4.5 Other potential statutory approvals required 4-6

4.6 Exhibition of the environmental assessment 4-8

4.7 Submissions report and decision-making process 4-9

4.8 Post-determination process 4-9

PART A – BACKGROUND TO THE PROPOSAL

Executive Summary i

Need for the Proposal i

Route selection ii

Community involvement ii

Statutory process ii

The Proposal iv

Environmental assessment iv

Environmental management viii

Justification viii

Exhibition of the environmental assessment viii

Chapter / Section Page

NSW Roads and Traffic Authority

Contents



5 Community consultation 5-1

5.1 Objectives of community consultation 5-1

5.2 Consultation with government agencies 5-1

5.3 Consultation with the community 5-2

5.4 Consultation with Aboriginal stakeholders 5-8

5.5 Consultation with the Woolgoolga area Sikh community 5-8

5.6 Main issues raised 5-8

5.7 How the community has influenced the Proposal 5-9

5.8 Future community consultation 5-10

6 Route option development and assessment 6-1

6.1 Coffs Harbour Highway Planning Strategy 6-1

6.2 Constraints analysis 6-3

6.3 Description of corridor options 6-6

6.4 Development of route options 6-6

6.5 Description of route options 6-9

6.6 Selection of preferred route 6-14

6.7 Extension of Proposal to include the Arrawarra interchange 6-15

PART A – BACKGROUND TO THE PROPOSAL

7 The Proposal 7-1

7.1 Introduction 7-1

7.2 Influences on design 7-1

7.3 Design refinement and construction staging 7-3

7.4 Description of the Proposal 7-6

7.5 Design components 7-28

7.6 Property acquisition 7-75

8 Construction of the Proposal 8-1

8.1 Project delivery 8-1

8.2 Construction activities 8-1

8.3 Earthworks materials, quantities and sources 8-4

8.4 Ancillary facilities and activities 8-8

8.5 Energy requirements 8-12

8.6 Waste minimisation and management 8-12

PART B – DESCRIPTION OF THE PROPOSAL

9 Environmental risk assessment 9-1

9.1 Route options development phase 9-1

9.2 Option evaluation 9-2

9.3 The preferred route 9-2

9.4 Environmental assessment phase risk review 9-3

10 Traffic, transport and economics 10-1

10.1 Existing traffic and transport conditions 10-1

10.2 Potential traffic and transport impacts 10-7

10.3 Proposed management measures 10-10

10.4 Economic analysis 10-11

PART C – ASSESSMENTOF KEY ENVIRONMENTAL ISSUES

SAPPHIRE TO WOOLGOOLGA ENVIRONMENTAL ASSESSMENT



Contents

NSW Roads and Traffic Authority

11 Noise and vibration 11-1

11.1 Existing noise environment 11-1

11.2 Operation noise assessment 11-3

11.3 Maximum noise level assessment 11-16

11.4 Construction noise and vibration assessment 11-17

11.5 Proposed management measures 11-22

12 Aboriginal heritage 12-1

12.1 Assessment method 12-1

12.2 Existing environment 12-3

12.3 Potential impacts of the Proposal on Aboriginal heritage 12-11

12.4 Proposed management measures 12-13

13 Non-Aboriginal heritage 13-1

13.1 Existing environment 13-1

13.2 Potential impacts on non-Aboriginal heritage sites 13-5

13.3 Proposed management measures 13-8

14 Planning and land use 14-1

14.1 Existing land use 14-1

14.2 Land use planning 14-6

14.3 Potential impacts of the Proposal on land use 14-7

14.4 Proposed management measures 14-21

15 Agriculture 15-1

15.1 Existing situation 15-1

15.2 Potential impact of the Proposal 15-3

15.3 Proposed management measures 15-11

16 Socio-economic analysis 16-1

16.1 Existing situation 16-1

16.2 Potential socio-economic impacts 16-7

16.3 Proposed management measures 16-12

17 Flora and fauna 17-1

17.1 Background and methodology 17-1

17.2 Existing ecological environment 17-2

17.3 Potential impacts of the Proposal 17-10

17.4 Proposed management measures 17-26

18 Hydrology, water and soil management 18-1

18.1 Existing environment 18-1

18.2 Potential impacts of the Proposal 18-11

18.3 Proposed management measures 18-17

19 Landscape, visual and urban design 19-1

19.1 Existing visual environment 19-1

19.2 Urban design and landscape objectives and principles 19-7

19.3 Impacts on the existing built natural and community context 19-8

19.4 Urban design and landscape elements 19-12

PART C – ASSESSMENTOF KEY ENVIRONMENTAL ISSUES



20 Management of other environmental issues 20-1

20.1 Air quality 20-1

20.2 Greenhouse gases 20-6

20.3 Contaminated land 20-9

20.4 Energy and waste 20-12

20.5 Hazards and risks 20-13

20.6 Environmental management 20-13

20.7 Construction communication and consultation 20-14

21 Cumulative impacts 21-1

21.1 Introduction 21-1

21.2 Pacific Highway Upgrade Program 21-2

21.3 Transport and freight efficiency 21-3

21.4 Rail infrastructure proposals 21-4

21.5 Other major proposals 21-4

21.6 Assessment of other potentially key cumulative impacts 21-5

21.7 Proposed mitigation and management measures 21-7

PART D – OTHER ENVIRONMENTAL ISSUES

22 Justification and conclusion 22-1

22.1 Justification 22-1

22.2 Conclusion 22-6

PART E – JUSTIFICATION AND CONCLUSION

Appendix A

Draft Statement of Commitments

Appendix B

Environmental assessment requirements checklist

Appendix C

Community updates

Appendix D

RTA Land Acquisition Policy

Appendix E

Study team

Appendix F

Working papers

Appendix G

Significance assessments – flora and fauna

APPENDICES

SAPPHIRE TO WOOLGOOLGA ENVIRONMENTAL ASSESSMENT



NSW Roads and Traffic Authority

Contents

Figure 1.1 – Overview of the Proposal 1-2

Figure 1.2 – Area covered by the Coffs Harbour Highway Planning Strategy 1-5

Figure 1.3 – Study area for the Proposal 1-7

Figure 1.4 – Topography of the Study Area 1-8

Figure 1.5 – Overview of the Pacific Highway Upgrade Program 1-11

Figure 4.1 – Part 3A environmental assessment process 4-4

Figure 6.1 – Sapphire to Woolgoolga options development process 6-2

Figure 6.2 – Coffs Harbour Highway Planning Strategy preferred route 6-4

Figure 6.3 – Composite constraints map 6-5

Figure 6.4 – Preliminary corridor options 6-7

Figure 6.5 – Route options (December 2002) 6-8

Figure 6.6 – Supplementary route options 6-10

Figure 7.1 – Upgrade and bypass sections of the Proposal 7-2

Figures 7.2a to 7.2c – Proposed design 7-7 to 7-9

Figures 7.2d to 7.2h– Proposed design 7-11 to 7-15

Figures 7.2i to 7.2m – Proposed design 7-17 to 7-21

Figures 7.3a and 7.3b – Proposed local access road network 7-26 and 7-27

Figure 7.4a - General location of cross sections 7-30

Figures 7.4b to 7.4h – Cross sections of the Proposal 7-31 to 7-37 

Figures 7.5a to 7.5f – Proposed landscape design 7-52 to 7-57

Figures 7.5g to 7.5m – Proposed landscape design 7-59 to 7-65

Figures 7.6a to 7.6f – Artist impressions of the Proposal 7-66 to 7-71

Figure 7.7 – Proposed Arrawarra rest area 7-73

Figure 10.1 – Hierarchy of roads 10-2

Figure 10.2 – Traffic volumes 10-4

Figure 11.1 – Ambient noise survey locations 11-4

Figure 11.2 – Noise catchment areas 11-6

Figures 11.3a to 11.3d – Predicted noise levels at 2021 (inclusive of noise barriers) 11-10 to 11-13

Figure 11.4 – Predicted change in night time noise levels 11-15

Figure 11.5 – Possible blast locations 11-21

Figures 12.1a to 12.1d – Aboriginal heritage sites 12-4 to 12-7

Figure 13.1 – Non-Aboriginal heritage items 13-3

Figures 14.1a and 14.1b – Existing land use 14-4 and 14-5

Figures 14.2a to 14.2h – Potentially affected properties 14-10 to 14-17

Figures 15.1a to 15.1d – Affected agricultural properties 

(Farm Potential Land Use Interference Index) 15-5 to 15-8

Figures 17.1a to 17.1d – Flora and fauna 17-4 to 17-7

Figure 18.1 – Watercourses 18-2

Figure 18.2 – Flood map – Sapphire to Emerald 18-4

Figure 18.3 – Soil landscapes 18-7

Figure 18.4 – Acid sulfate soils 18-9

Figure 19.1 – Existing landform 19-2

Figure 19.2 – Existing vegetation 19-2

Figure 19.3 – Existing landuse 19-4

Figure 19.4 – Scenic quality 19-4

Figure 19.5 – Scenic impact 19-6

LIST OF FIGURES Page



Table 1.1 Key components of the Proposal 1-3

Table 1.2 Report structure 1-13

Table 3.1 Sapphire to Woolgoolga project objectives 3-2

Table 5.1 Outline of RTA consultation with agencies and service providers 5-3

Table 7.1 Local access road strategy 7-25

Table 7.2 Proposed cutting depth and fill heights 7-28

Table 7.3 Proposed bridge or bridge sized structure locations and type 7-29

Table 7.4 Substantial watercourses and proposed transverse drainage structures 7-39

Table 7.5 Proposed fauna passage / underpass facilities 7-43

Table 7.6 Proposed location and height of noise barriers 7-45

Table 7.7 Proposed architectural (on property) noise reduction treatments 7-46

Table 7.8 Potential public utility effects 7-74

Table 8.1 Concept design earthworks quantities 8-5

Table 8.2 Preliminary estimate of required pavement materials 8-6

Table 8.3 Major materials to be imported 8-7

Table 8.4 Estimated volumes of water required by principal construction activities 8-8

Table 8.5 Criteria for location of ancillary facilities 8-10

Table 8.6 Potential impacts of ancillary facilities 8-11

Table 9.1 Value management workshop triple bottom line 9-3

Table 9.2 Environmental risk analysis 9-5

Table 10.1 Existing annual average daily traffic volumes (2006) 10-3

Table 10.2 Heavy vehicle movements (2005) 10-5

Table 10.3 Bus services between Coffs Harbour, Woolgoolga and Grafton (June 2007) 10-6

Table 10.4 Predicted daily traffic volumes for the Proposal 10-7

Table 10.5 Forecast increase in local and through traffic at 2011 and 2031 10-8

Table 10.6 Predicted traffic volumes using the local access road network 10-8

Table 10.7 Predicted performance of midblock sections 10-9

Table 10.8 Estimated future travel times 10-9

Table 10.9 Estimated number of crashes and crash rates 10-10

Table 11.1 Ambient noise survey results 11-2

Table 11.2 Derived rating background levels at northern and eastern residential clusters 11-3

Table 11.3 Criteria for operational traffic noise for residents 11-3

Table 11.4 Noise modelling results by noise catchment area 11-7

Table 11.5 Summary of project specific noise criteria 11-18

Table 11.6 Vibration criteria 11-18

Table 11.7 Duration of construction activities and predicted typical noise levels 11-19

Table 11.8 Maximum instantaneous charge to meet annoyance goals 11-20

Table 12.1 Summary of potential impacts of the Proposal on identified Aboriginal sites 12-11

Table 13.1 Proposed structures affecting the Solitary Islands Marine Park 13-6

LIST OF TABLES Page

SAPPHIRE TO WOOLGOOLGA ENVIRONMENTAL ASSESSMENT



NSW Roads and Traffic Authority

Contents

Table 14.1 Description of forestry management zones within Orara East and 

Wedding Bells State Forests 14-3

Table 14.2 Approximate area of forestry management zones within Orara East and 

Wedding Bells State Forests 14-3

Table 14.3 Approximate area (and proportion) of Orara East State Forest affected 

(by forest management zone) 14-8

Table 14.4 Approximate area (and proportion) of Wedding Bells State Forest affected 

(by forest management zone) 14-8

Table 14.5 Properties potentially affected by the Proposal 14-18

Table 15.1 Activities undertaken by affected agricultural properties 15-3

Table 16.1 Community structure in the study area 16-2

Table 16.2 Population figures 16-3

Table 16.3 Future development potential at locations within the study area 16-3

Table 16.4 Construction stage management measures 16-13

Table 16.5 Operation stage management measures 16-13

Table 17.1 Vegetation communities present along the proposed route 17-8

Table 17.2 Threatened flora species identified within the survey area 17-8

Table 17.3 Threatened fauna species (including migratory species) 

identified within the survey area 17-9

Table 17.4 Extent of vegetation removal by vegetation type 17-11

Table 17.5 Extent of removal of endangered ecological communities 17-12

Table 17.6 Approximate locations for fauna exclusion fencing 17-17

Table 17.7 Threatened fauna species recorded or potentially occuring within the study area 17-19

Table 18.1 Water quality objectives and selected key indicators (December 2006) 18-3

Table 18.2 Quantitative summary of water quality monitoring data 18-5

Table 18.3 Qualitative water quality summary for watercourses within the study area 18-6

Table 18.4 Landscape limitations for identified soil landscapes 18-8

Table 18.5 Augmentation of existing culverts to achieve 100 year ARI design 18-12

Table 18.6 Design flood details at proposed bridges 18-13

Table 18.7 Existing and predicted flood details at proposed bridges 18-14

Table 20.1 Korora air quality monitoring results 20-2

Table 20.2 Summary of petrol passenger car emission requirements to 2010 20-4

Table 20.3 Summary of emission requirements for diesel heavy vehicles to 2011 20-5

Table 20.4 Water quality from rainwater tanks at Charlestown and Maryville 20-6

Table 20.5 National Environmental Protection Measures 20-7

Table 20.6 Typical fuel consumption per vehicle type 20-8

Table 20.7 Energy density and emission factors for fuels 20-9

Table 20.8 Comparison of greenhouse gas emissions with and without the Proposal 20-9

Table 21.1 Major projects in the region (as at 21 June 2007) 21-5

LIST OF TABLES Page



Glossary and Abbreviations List 
Term/
Abbreviation

Definition

AADT

ANZECC
Bypass section
CEMP

Chainage

CHCC
CHHPS

CO
Compensatory
Habitat
DCP
ECRTN

EEC

EP& A Act 

EPBC Act

Interchange

LALC
LEP
LGA
LOS

MIC
MKVT
NEPM

NO2

NOx

Overpass
PAD

PM10

PM2.5

PPM
RTA
SEPP

TSC Act

µg/m3

µm
underpass

Average Annual Daily Traffic: the total volume of traffic passing a roadside observation point
over a period of a year, divided by the number of days in a year
Australian New Zealand Environment Conservation Council
The Bypass section of this Proposal comprises the bypass of Woolgoolga, beginning at
Unwins Road, south Woolgoolga and the connection to the existing Pacific Highway at the
proposed Arrawarra Interchange. 
Construction Environmental Management Plan: a site specific plan developed for the
construction phase of a project to ensure that all contractors and subcontractors comply
with the environmental conditions of approval for the project and that the environmental
risks are properly managed
Provides the location of features along the alignment of the Proposal. The Proposal begins at
chainage 7.150 km (Sapphire) and ends at 32.650 km (Arrawarra)
Coffs Harbour City Council
Coffs Harbour Highway Planning Strategy: developed to address the need to upgrade the
Pacific Highway between Sapphire and Woolgoolga while planning for future traffic needs
within the Coffs Harbour area
Carbon Monoxide
Land acquired to provide new habitat to offset impacts on key habitat for fauna species. 

Development Control Plan
Environmental Criteria for Road Traffic Noise: a document that sets out non-mandatory
goals for road traffic noise, and recommended alternatives to meet these noise levels
Endangered Ecological Community: as defined under the TSC Act, an ecological community
that is likely to become  extinct or is in immediate danger of extinction 
NSW Environmental Planning and Assessment Act 1979: the overarching act governing
planning and assessment in New South Wales
Commonwealth Environment Protection and Biodiversity Conservation Act 1999: protects
the environment, especially matters of National Environmental Significance. 
A highway intersection that enables the movement of vehicles from one road to another
without crossing streams of traffic
Local Aboriginal Land Council
Local Environmental Plan
Local Government Area 
Level of Service: a performance measure used in planning design and operation of roads. It
provides that basis for determining the number of lanes to be provided in the road network. 
Maximum Instantaneous Charge
Million vehicle kilometres travelled
National Environment Protection Measures (for ambient air quality) developed by the
National Environment Protection Council of Australia and adopted by the Department of
Environment and Climate Change 
Nitrogen Dioxide
Nitrogen Oxides – a generic term for chemical compounds comprising of mono-nitrogen and
oxygen (NO and NO2)
A road which spans over another roadway (in this case, usually the highway)
Potential Archaeological Deposits: any location considered to have a moderate to high
potential for subsurface archaeological material 
Particulate Matter less than or equal to 10  m in diameter
Particulate Matter less than or equal to 2.5  m in diameter
Parts per million
NSW Roads and Traffic Authority
State Environmental Planning Policy: made under the EP and A Act to address matters of
state significance
NSW Threatened Species Conservation Act 1995: legislation to conserve threatened species,
populations and ecological communities of flora and fauna
Volume measurement: Micro grams per cubed metre
Unit of measurement: microns
A road which traverses under another roadway (in this case, usually the highway)
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