
 
 

 
 

Roads and Traffic Authority 

Pacific Highway Upgrade - 
Oxley Highway to Kempsey 

Flora and Fauna Working Paper 

September 2010 
 
 
 
 
 
 
 
 
 

GHD Pty Ltd 
ABN 39 008 488 373 
Level 3, GHD Tower 

24 Honeysuckle Drive 
NEWCASTLE  NSW  2300 

Phone:  +61 2 4979 9999 
Fax: +61 2 4979 9988 

Email: ntlmail@ghd.com 
 



TABLE OF CONTENTS  
 

Contents 

Abbreviations i 

Executive summary iii 

1. Introduction 1 

1.1 Overview 1 

1.2 Regional and local context 2 

1.3 Legislative context 4 

1.4 Scope of the working paper 8 

1.5 Working paper contributors 9 

1.6 Report structure 10 

2. Methods 11 

2.1 Definitions of relevant areas 11 

2.2 Literature review 11 

2.3 Field investigations 13 

2.4 Groundwater dependent ecological communities 23 

3. Description of the existing environment 25 

3.1 Regional context 25 

3.2 Vegetation communities 29 

3.3 Overall condition of vegetation within the study area 39 

3.4 Terrestrial noxious and environmental weeds 40 

3.5 Flora diversity 40 

3.6 Threatened terrestrial flora 42 

3.7 Endangered ecological communities 43 

3.8 Terrestrial fauna habitats 46 

3.9 Fauna assemblages 61 

3.10 Threatened terrestrial fauna 66 

3.11 Migratory species 72 

3.12 Aquatic habitats 72 

3.13 Aquatic fauna 77 

3.14 Threatened aquatic species 87 

3.15 Protected aquatic species 89 

3.16 Listed wetlands 89 

3.17 Groundwater dependent ecological communities 90 

 

 

NSW ROADS AND TRAFFIC AUTHORITY 
 



OXLEY HIGHWAY TO KEMPSEY  PACIFIC HIGHWAY UPGRADE 
 

4. Impacts on biodiversity 95 

4.1 Overview 95 

4.2 Loss of native vegetation 95 

4.3 Loss of threatened plants 97 

4.4 Loss of fauna habitat 97 

4.5 Habitat fragmentation 100 

4.6 Barrier effects, road mortality and impacts on fauna 
movements and populations 101 

4.7 Fauna mortality during construction 105 

4.8 Edge effects 105 

4.9 Weeds 106 

4.10 Changed hydrology 106 

4.11 Aquatic habitat disturbance 106 

4.12 Mangroves and seagrasses 108 

4.13 Wetlands 110 

4.14 Groundwater dependent ecological communities 111 

4.15 Regional cumulative impacts 113 

4.16 Key threatening processes 118 

5. Assessment of significance of impacts 123 

5.1 Assessments of significance under Part 3A of the EP&A Act 123 

5.2 Assessments of significance under the EPBC Act 123 

6. Mitigation and management 131 

6.1 Minimising vegetation clearance and habitat loss 131 

6.2 Managing edge effects and weeds 136 

6.3 Fragmentation, terrestrial barrier effects and road mortality 136 

6.4 Minimising impacts on aquatic ecology 154 

6.5 Offsets 158 

7. Conclusions 161 

7.1 Summary of key findings 161 

7.2 Key thresholds 162 

7.3 Concluding statement 164 

8. References 165 

FLORA AND FAUNA WORKING PAPER 
 
 



TABLE OF CONTENTS  
 
 

Table Index 
Table 2-1 Field surveys conducted to assess potential 

impacts of the Proposal 13 

Table 2-2 Survey methods and effort 21 

Table 3-1 Threatened flora and fauna in bioregions 26 

Table 3-2 Vegetation communities in the Proposal footprint 30 

Table 3-3 Flora species recorded in different plant categories 
for each section of the study area 41 

Table 3-4 Threatened plant species with the potential to 
occur in the study area 42 

Table 3-5 Koala feed trees found in the study area 47 

Table 3-6 Locally significant flora species in Rawdon Creek 
Nature Reserve 56 

Table 3-7 Wildlife corridors within the study locality 59 

Table 3-8 Threatened fauna species recorded during field 
surveys or considered likely to occur in the study 
area 66 

Table 3-9 Migratory fauna species recorded during field 
surveys or considered likely to occur in the study 
area 72 

Table 3-10 Main watercourses and State listed wetlands in 
study area 73 

Table 3-11 Vegetation in existing riparian corridors 76 

Table 3-12 Overall fish catch for each watercourse sampled 78 

Table 3-13 Mangrove species assemblages and densities 89 

Table 3-14 Likely groundwater dependence and influence of 
vegetation communities within the Proposal 
footprint 91 

Table 4-1 Vegetation clearance 96 

Table 4-2 Extent of impact on endangered ecological 
communities in the Proposal footprint 97 

Table 4-3 Potential fauna habitat loss 98 

Table 4-4 Estimated worst case scenario impacts of the 
Proposal on protected marine vegetation at the 
Hastings and Wilson river crossings 109 

Table 4-5 Potential general impacts on groundwater 
dependent ecological communities 111 

Table 4-6 Extent of endangered ecological communities 
within the Mid-North Coast Region of NSW 114 

Table 4-7 Proportion of the total area of endangered 
ecological communities in the Mid-North Coast 
Region of NSW affected by the Proposal 115 

NSW ROADS AND TRAFFIC AUTHORITY 
 



OXLEY HIGHWAY TO KEMPSEY  PACIFIC HIGHWAY UPGRADE 
 

Table 4-8 Extent of native vegetation disturbance associated 
with the Pacific Highway Upgrade Program 115 

Table 4-9 Assessment of the contribution of the Proposal to 
key threatening processes 118 

Table 5-1 Summary of significance assessments for 
endangered ecological communities, threatened 
and migratory species 124 

Table 6-1  Fallen log benchmarks 132 

Table 6-2  Details of proposed fauna crossings 137 

Table 6-3 Guidelines for providing fish passage in culverts, 
fishways and regulators 155 

Figure Index 
Figure 1 Study area 6 

Figure 2 Flora survey site locations 6 

Figure 3 Fauna survey site locations 6 

Figure 4a-b Regional forest ecosystem mapping 6 

Figure 5a-f Vegetation communities and endangered 
ecological communities in the Proposal boundary 6 

Figure 6 Unconfirmed scented acronychia locations 6 

Figure 7 Koala road kill locations 6 

Figure 8  Fauna habitat ranking 6 

Figure 9  Wildlife corridors and key habitats in the study 
locality 6 

Figure 10 Threatened fauna recorded in the study area 
during surveys 6 

Figure 11 Aquatic habitats – State listed wetlands, 
seagrasses and mangroves 6 

Figure 12a-c Fauna crossings 6 

Figure 13 Example of floppy-top fencing 6 

 

FLORA AND FAUNA WORKING PAPER 
 
 



TABLE OF CONTENTS  
 
 

NSW ROADS AND TRAFFIC AUTHORITY 
 

Appendices 
A. NSW DECCW Wildlife Atlas database search results 

B. EPBC Act Protected Matters report 
C. Other database searches for species of conservation 

significance 

D. Methodology 

E. Assessment of likelihood of threatened species occurring in 
the study area 

F. Flora species recorded in the study area 

G. Fauna species recorded in the study area 

H. Description of vegetation communities in the study area 

I. Part 3A assessments of significance 

J. EPBC Act assessment 
K. Species list for Lower North Coast fauna assemblages 
 




