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1. Introduction 
1.1.  Background 

The Minister Conditions of Approval (MCoA) for the Nambucca Heads to Urunga project (NH2U) 
stipulates the incorporation of fauna crossings into the design to minimise the barrier effects and 
habitat fragmentation caused by the new road on local and threatened fauna within the locality. 

Table 10.13 in Chapter 10 of the Environmental Assessment (EA) document provides an initial 
assessment of where the fauna crossings should be instated within the alignment. However, the EA 
also recognises that fauna crossing facilities would be further refined during the detailed design phase 
of the project and may vary from that nominated in the table. Further refinements of the proposed 
fauna underpass structures were documented in the letter to the Department of Planning and 
Infrastructure (DoPI) from the Roads and Maritime Services titled Pacific Highway Upgrade – Warrell 
Creek to Urunga Upgrade Addendum to the Submissions Report – Fauna Crossing Structures, dated 
25th May 2011; and the letter titled Pacific Highway Upgrade – Warrell Creek to Urunga Upgrade 
Addendum to the Submissions Report – Fauna Crossing Structures, dated 1 June 2011. These letters 
now form part of the MCoA and are referenced in Condition A1(d). 

Roads and Maritime Services further developed the concept design to clarify some ambiguity with the 
EA and Statement of Commitment documents to allow design and construction of the project to be 
priced by the those contractors invited to tender. This stage of project development included 
consultation with relevant agencies to consolidate the information within the letters referenced in MCoA 
Condition A1(d) into the Scope of Works and Technical Criteria (SWTC) to specify the required fauna 
passages. The table where this information was provided, will herein be referred to as Table 4.1, as it 
falls within the SWTC as Table 4.1 of Appendix 4 of the SWTC. 

Two main types of fauna crossing are proposed within the alignment. These are: 

 Culverts that are combined drainage and fauna crossings, and  

 Fauna corridors under bridge structures.  

This document sets out the NH2U design approaches to fulfilling the fauna passage requirements 
within the detailed design phase of the project, and outlines the proposed detailed design refinements 
to the fauna crossings which have been identified by the Roads and Maritime Services and the Roads 
and Maritime Contractor, Lend Lease Engineering in consultation with the project ecologist and the 
nominated representatives from the Environment Protection Authority (EPA) and the Department of 
Primary Industries (DPI). 

 

1.2. Scope of Report  

This report has been written with the primary intent of fulfilling the requirements of Ministers Condition 
of Approval B1, B2 and B3 of the MCoA, which are reproduced below: 

B1. “The Proponent shall implement the fauna and waterway crossings identified in the 
documents listed under condition A1(d) at the locations and in accordance with the 
minimum design dimensions identified in the documents listed under condition A1(d), 
unless otherwise agreed to by the Director General.” 

B2. “As part of detailed design, the Proponent shall further investigate design refinements 
to improve fauna connectivity between Chainages 19150 and 19820." 

B3. “All investigations into fauna crossings  design undertaken  during detailed  design 
(with respect to the crossing design and locations identified in conditions B1 and B2 shall be 
undertaken with the input of a qualified  and experienced  ecologist and in consultation  
with EPA and DPI (Fisheries)  through  a process  of workshops  and on-site ground 
verification.  Where detailed design refinements are made, the Proponent shall prior to the 
commencement of construction of the relevant crossings, submit a report to the Director  
General identifying  the final design of the fauna crossings  and demonstrating  consistency  
with the locations  and minimum  design parameters identified in the documents listed 
under condition  A1(d) or where there have been changes,  how the new location  and/ or 
design  would result in a better biodiversity  outcome.  The report shall also clearly identify 
how the fauna crossings structures will work in conjunction with complementary fauna 
exclusion fencing measures to be implemented for the project.  The report must be 
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accompanied by evidence of consultation with EPA and DPI (Fisheries) in relation to the 
suitability of any changes to the crossings design.” 

 

Section 2 of this report provides a summary of the original Table 4.1 requirements, the proposed 
design refinements and the impact of these changes on the Roads and Maritime Services, Roads 
and Maritime Contractor, Lend Lease, the EPA, and the DPI. 

Section 3 details each crossing structure, and describes in more detail the specific considerations of 
the individual fauna crossings. 

 

1.3. Consultation  

Detailed consultation on the design of the fauna crossings has been undertaken with representatives 
from both the EPA (Craig Harre) and DPI (James Sakker), on a number of occasions through specific 
meetings and Environmental Review Group Meetings. Correspondence demonstrating the consultation 
undertaken with the EPA and DPI regarding the fauna crossing designs is included in Attachment B. 
Ongoing consultation with the EPA and DPI will continue throughout the design and construction of the 
fauna crossings.  

Consultation on the location and design of the fauna exclusion fence was undertaken with EPA on the 
12 April 2013 and 17 September 2013, however, further detailed consultation is planned to be 
undertaken as detailed design progresses. 

The project ecologist (Dr David Rohweder, Sandpiper Ecological Surveys) has also been consulted on 
the design of the fauna crossings and fauna fencing. The project ecologist’s view on the proposed 
design refinements is provided in Table 2.1 below. Ongoing consultation with the project ecologist will 
continue as detailed design progresses. 
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2.  Summary of Fauna Crossing Design Refinements 
 
Table 2.1 below compares the fauna underpass structures, as currently proposed by the Roads and 
Maritime Services and the Roads and Maritime Contractor, Lend Lease, against the minimum 
dimensions specified in Table 4.1 of the Scope of Works and Technical Criteria (SWTC). The locations 
of the fauna crossings are shown in Attachment A.  
 
A number of underpasses were originally specified to be multi-cell box culverts. However, at these 
locations, it was determined that by providing bridges in lieu of culverts, it would result in a better 
environmental outcome whilst providing greater construction efficiencies.  
 
The Arch structure identified in SWTC has been replaced with a bridge. The primary reason for this was 
that arches are more complex to construct, and therefore pose a greater risk to the timely delivery and 
overall cost of the project. The bridge has been designed to have a minimum of 9m width between the 
two abutment embankments, and a minimum of 4m clearance from the ground surface to the 
underside of the bridge. The clear space provided by constructing the proposed bridge is comparable to 
that of the arch.  
 
As demonstrated by Table 2.1 below, the proposed design refinements to the fauna crossings will 
provide overall positive environmental outcomes as agreed by the project ecologist, EPA and DPI. The 
design refinements also provide positive overall outcomes for the Roads and Maritime Services and 
Lend Lease. 
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Table 2.1 Summary of Proposed Design Refinements to Fauna Crossings 
 
Location Current 

Table 

4.1 

Fauna 

Crossing 

Type 

Current 

Table 4.1 

Structure 

Form1 

Current Table 

4.1  

Dimensions 

Proposed 

Table 4.1  

Structure 

Form 

Proposed Table 4.1 

Dimensions 

Comments Connectivity 

Value 

Lend 

Lease 

Impact 

EPA 

Impact 

DPI (F) 

Impact 

Roads 

and 

Maritime 

Services  
Impact 

 

Project 

Ecologist 

View 

Chainage 

61km690, 

Main 

Carriageways 

and Service 

Road 

Combined Box 

culvert 

Minimum 5 no. 

x 2400 mm 

wide x 2100 

mm high (Lend 

Lease note: 

consists of 4 

no. 2400mm 

x2100mm 

culverts for 

drainage & 1 

no. higher level 

2400mm  x 

2100mm 

culvert for 

fauna) 

Nil Nil  

 

Deleted with 

alternative 

fauna 

crossing 

provided  at 

Bridges over 

North Coast 

Rail 

Very High Negative Positive 
Not 

Applicable 
Positive Neutral 

Twin Bridges 

over North 

Coast Rail 

Not 

previously 

included 

Not 

previously 

included 

Not previously 

included 

Bridges Provide Min 3m wide 

fauna passage at 

southern abutment, 

between the retaining 

wall and the rail 

corridor   

Proposed as 

replacement 

for deleted 

culvert at 

61km 690 

Twin bridges 

over Boggy 

Creek 

Combined Bridges Minimum 

length 70 

metres 

between front 

Bridges Minimum length 48  

metres between front 

faces of bridge 

abutments including a 

Reduced 

bridge 

length 

provides no 

High Positive Neutral Neutral Positive Neutral 
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Location Current 

Table 

4.1 

Fauna 

Crossing 

Type 

Current 

Table 4.1 

Structure 

Form1 

Current Table 

4.1  

Dimensions 

Proposed 

Table 4.1  

Structure 

Form 

Proposed Table 4.1 

Dimensions 

Comments Connectivity 

Value 

Lend 

Lease 

Impact 

EPA 

Impact 

DPI (F) 

Impact 

Roads 

and 

Maritime 

Services  
Impact 

 

Project 

Ecologist 

View 

faces of bridge 

abutments 

including a 

minimum 6 

metre wide 

fauna passage 

at each 

abutment 

between the 

scour 

protection and 

the mean high 

water level 

(MHWL) 2 , or 

scour 

protection and 

top of bank3 

where the 

crossing is 

located above 

tidal influence 

minimum 3m wide 

fauna passage at each 

abutment and 

minimum total 12 

metre wide fauna 

passage, measured 

between the scour 

protection and the 

mean high water level 

(MHWL) 2 , or scour 

protection and top of 

bank3 where the 

crossing is located 

above tidal influence. 

Min clearance of 3m 

to be provided for 

fauna passage. 

decrease in 

connectivity 

benefit 

Service Road 

Bridge over 

Boggy Creek  

Not 

previously 

included 

Not 

previously 

included 

Not previously 

included 

Bridge Minimum length 48 

metres between front 

faces of bridge 

abutments including a 
minimum 3m wide 

fauna passage at each 

abutment and 

Providing  a 

bridge, and 

of equal 

length  to 

adjacent 

Twin Bridges 

elimates 

High Negative Positive Neutral Neutral Positive 
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Location Current 

Table 

4.1 

Fauna 

Crossing 

Type 

Current 

Table 4.1 

Structure 

Form1 

Current Table 

4.1  

Dimensions 

Proposed 

Table 4.1  

Structure 

Form 

Proposed Table 4.1 

Dimensions 

Comments Connectivity 

Value 

Lend 

Lease 

Impact 

EPA 

Impact 

DPI (F) 

Impact 

Roads 

and 

Maritime 

Services  
Impact 

 

Project 

Ecologist 

View 

minimum total 12 

metre wide fauna 

passage over both 

abutments, measured 

between the scour 

protection and the 

mean high water level 

(MHWL) 2 , or scour 

protection and top of 

bank3 where the 

crossing is located 

above tidal influence. 

Min clearance of 3m 

to be provided for 

fauna passage.  

funnelling 

restriction 

and 

contributes 

to a greater 

overall 

connectivity 

result 

Twin bridges 

over Cow 

Creek and 

Service Road 

bridge over 

Cow Creek 

Combined Bridges Minimum 

length 30 

metres 

between front 

faces of bridge 

abutments 

including a 

minimum 6 

metre wide 

fauna passage 

at each 

abutment 

between the 

No 

change 

proposed 

No change proposed  

Currently 

Medium, but 

High 

Potential 

Neutral Neutral Neutral Neutral Neutral 
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Location Current 

Table 

4.1 

Fauna 

Crossing 

Type 

Current 

Table 4.1 

Structure 

Form1 

Current Table 

4.1  

Dimensions 

Proposed 

Table 4.1  

Structure 

Form 

Proposed Table 4.1 

Dimensions 

Comments Connectivity 

Value 

Lend 

Lease 

Impact 

EPA 

Impact 

DPI (F) 

Impact 

Roads 

and 

Maritime 

Services  
Impact 

 

Project 

Ecologist 

View 

scour 

protection and 

the MHWL2 , or 

scour 

protection and 

top of bank3 

where the 

crossing is 

located above 

tidal influence 

Twin bridges 

over Deep 

Creek 

Combined Bridges Minimum 

length 90 

metres 

between front 

faces of bridge 

abutments 

including a 

minimum 3 

metre wide 

fauna passage 

at each 

abutment 

between the 

scour 

protection and 

the MHWL2 , or 

scour 

protection and 

No 

change 

proposed 

No change proposed  

Medium Neutral Neutral Neutral Neutral Neutral 
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Location Current 

Table 

4.1 

Fauna 

Crossing 

Type 

Current 

Table 4.1 

Structure 

Form1 

Current Table 

4.1  

Dimensions 

Proposed 

Table 4.1  

Structure 

Form 

Proposed Table 4.1 

Dimensions 

Comments Connectivity 

Value 

Lend 

Lease 

Impact 

EPA 

Impact 

DPI (F) 

Impact 

Roads 

and 

Maritime 

Services  
Impact 

 

Project 

Ecologist 

View 

top of bank3 

where the 

crossing is 

located above 

tidal influence 

Local Access 

Road C at 

chainage 

66km180 

Incidental Box 

culvert 

Minimum 2700 

mm wide x 900 

mm high 

No 

change 

proposed 

No change proposed  

Low Neutral Neutral 
Not 

Applicable 
Neutral Neutral 

Chainage 

67km125 

Combined Box 

culvert 

Minimum 2400 

mm wide x 

2400 mm high 

Pipe 

Culvert  

Minimum 1 no. x 

1350mm dia.  

Change to 

match 

existing pipe 

that this new 

line connects 

into, 

eliminating 

funnelling / 

trapping 

potential. 

Embankment 

overlap 

prevents 

separate 

structures 

being 

provided. 

Low Positive Positive 
Not 

Applicable 
Positive Neutral 

Chainage Combined Box Minimum 4 no. No No change proposed  Low-Medium Neutral Neutral Not Neutral Neutral 
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Location Current 

Table 

4.1 

Fauna 

Crossing 

Type 

Current 

Table 4.1 

Structure 

Form1 

Current Table 

4.1  

Dimensions 

Proposed 

Table 4.1  

Structure 

Form 

Proposed Table 4.1 

Dimensions 

Comments Connectivity 

Value 

Lend 

Lease 

Impact 

EPA 

Impact 

DPI (F) 

Impact 

Roads 

and 

Maritime 

Services  
Impact 

 

Project 

Ecologist 

View 

68km405 culvert x 3600 mm 

wide x 1200 

mm high plus 1 

no. x 3600 mm 

wide x 2400 

mm high 

change 

proposed 

Applicable 

Chainage 

69km715 

Incidental Pipe 

culvert 

Minimum 4 no. 

x 1200 mm 

diameter 

No 

change 

proposed 

No change proposed  

Low Neutral Neutral 
Not 

Applicable 
Neutral Neutral 

Chainage 

70km145 

Incidental Pipe 

culvert 

Minimum 2 no. 

x 1800 mm 

diameter 

No 

change 

proposed 

No change proposed  

Low Neutral Neutral 
Not 

Applicable 
Neutral Neutral 

Chainage 

70km435 

Combined Box 

culvert 

Minimum 3600 

mm wide x 

3000 mm high 

No 

change 

proposed 

No change proposed   
Medium to 

High 
Neutral Neutral 

Not 

Applicable 
Neutral Neutral 

Twin bridges 

over 

McGraths 

Creek 

Floodplain 

No. 1 

Combined Bridges Minimum 

length 70 

metres 

between front 

faces of bridge 

abutments 

including a 

minimum 6 

metre wide 

fauna passage 

at each 

abutment 

Bridges Minimum length 48 

metres between front 

faces of bridge 

abutments including a 

minimum 3m wide 

fauna passage at each 

abutment and 

minimum total 12 

metre wide fauna 

passage over both 

abutments, measured 

between the scour 

Reduced 

bridge 

length 

provides no 

decrease in 

connectivity 

benefit 
Medium Positive Neutral Neutral Positive Neutral 
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Location Current 

Table 

4.1 

Fauna 

Crossing 

Type 

Current 

Table 4.1 

Structure 

Form1 

Current Table 

4.1  

Dimensions 

Proposed 

Table 4.1  

Structure 

Form 

Proposed Table 4.1 

Dimensions 

Comments Connectivity 

Value 

Lend 

Lease 

Impact 

EPA 

Impact 

DPI (F) 

Impact 

Roads 

and 

Maritime 

Services  
Impact 

 

Project 

Ecologist 

View 

between the 

scour 

protection and 

the MHWL2 , or 

scour 

protection and 

top of bank3 

where the 

crossing is 

located above 

tidal influence 

protection and the 

MHWL2 , or scour 

protection and top of 

bank3 where the 

crossing is located 

above tidal influence. 

Min clearance of 3m 

to be provided for 

fauna passage.  

Chainage 

72km720 

Combined Box 

culvert 

Minimum 2100 

mm wide x 900 

mm high 

No 

change 

proposed 

No change proposed  

Low Neutral Neutral 
Not 

Applicable 
Neutral Neutral 

Twin bridges 

over 

Dalhousie 

Creek 

Combined Bridges Minimum 

length 15 

metres 

between front 

faces of bridge 

abutments 

including a 

minimum 3 

metre wide 

fauna passage 

at each 

abutment 

between the 

scour 

Bridges Minimum length 30 

metres between front 

faces of bridge 

abutments including a 

minimum 3 metre 

wide fauna passage at 

each abutment 

between the scour 

protection and the 

MHWL2 , or scour 

protection and top of 

bank3 where the 

crossing is located 

above tidal influence 

Increased 

bridge 

length 

provides a 

more open 

fauna 

passage 

area 

Very High – 

critical link 
Neutral Positive Neutral Positive Positive 
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Location Current 

Table 

4.1 

Fauna 

Crossing 

Type 

Current 

Table 4.1 

Structure 

Form1 

Current Table 

4.1  

Dimensions 

Proposed 

Table 4.1  

Structure 

Form 

Proposed Table 4.1 

Dimensions 

Comments Connectivity 

Value 

Lend 

Lease 

Impact 

EPA 

Impact 

DPI (F) 

Impact 

Roads 

and 

Maritime 

Services  
Impact 

 

Project 

Ecologist 

View 

protection and 

the MHWL2 , or 

scour 

protection and 

top of bank3 

where the 

crossing is 

located above 

tidal influence 

Southbound 

Main 

Carriageway 

at chainage 

73km630 

Combined Box 

culvert 

Minimum 2400 

mm wide x 

2400 mm high 

Nil – 

remove 

from table 

Nil – remove from 

table 

Deleted with 

enhanced 

crossing 

provided at 

73km780. 

This line to 

now use 

smaller dia 

RCP’s to 

discourage  

fauna use. 

Propose to 

use 

2x1500mm 

dia RCP’s 

Medium-High 

Negative Positive 
Not 

Applicable 
Neutral Positive 

Southbound 

Main 

Carriageway 

at chainage 

Not 

previously 

included 

Not 

previously 

included 

Not previously 

included 

Box 

Culvert 

Minimum 2400 mm 

wide x 2400 mm high  

Replaces 3 

no. x900 dia 

RCP’s to 

encourage 

Medium-High 
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Location Current 

Table 

4.1 

Fauna 

Crossing 

Type 

Current 

Table 4.1 

Structure 

Form1 

Current Table 

4.1  

Dimensions 

Proposed 

Table 4.1  

Structure 

Form 

Proposed Table 4.1 

Dimensions 

Comments Connectivity 

Value 

Lend 

Lease 

Impact 

EPA 

Impact 

DPI (F) 

Impact 

Roads 

and 

Maritime 

Services  
Impact 

 

Project 

Ecologist 

View 

73km780 fauna 

connectivity 

at this 

location, 

rather than 

at 73km 

630. 

Northbound 

Main 

Carriageway 

at chainage 

73km795 

Combined Box 

culvert 

Minimum 2400 

mm wide x 

2400 mm high 

No 

change 

proposed 

No change proposed  

Medium-High Neutral Neutral 
Not 

Applicable 
Neutral Neutral 

Chainage 

74km800 

Combined Arch Minimum  

4metres high x 

9 metres wide 

Bridge Minimum length 25 

metres between front 

faces of bridge 

abutments including a 

minimum 9m width 

between intersection 

of batter treatments 

and finished ground 

level.  

 

Critical High Neutral Positive 
Not 

Applicable 
Positive Positive 

Chainage 

75km275 

Incidental Box 

culvert 

Minimum 3000 

mm wide x 

2400 mm high 

Box 

culvert 

Minimum 3000 mm 

wide x 3000 mm high  

 

High Negative Positive 
Not 

Applicable 
Neutral Positive 

Chainage 

75km825 

Incidental Box 

culvert 

Minimum 2400 

mm wide x 

1200 mm high 

Box 

culvert 

Minimum 3000 mm 

wide x 3000 mm high  

 

High Negative Positive 
Not 

Applicable 
Neutral Positive 
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Location Current 

Table 

4.1 

Fauna 

Crossing 

Type 

Current 

Table 4.1 

Structure 

Form1 

Current Table 

4.1  

Dimensions 

Proposed 

Table 4.1  

Structure 

Form 

Proposed Table 4.1 

Dimensions 

Comments Connectivity 

Value 

Lend 

Lease 

Impact 

EPA 

Impact 

DPI (F) 

Impact 

Roads 

and 

Maritime 

Services  
Impact 

 

Project 

Ecologist 

View 

Chainage 

76km320 

Combined Box 

culvert 

Minimum 3600 

mm wide x 

3600 mm high 

No 

change 

proposed 

No change proposed  
Medium -

High 
Neutral  Neutral 

Not 

Applicable 
Neutral Neutral 

Chainage 

76km560 

Incidental Box 

culvert 

Minimum 3600 

mm wide x 

2100 mm high 

Box 

culvert 

Minimum 3600 mm 

wide x 3000 mm high  

 
Low - 

Medium 
Negative Positve 

Not 

Applicable 
Neutral Positive 

Chainage 

76km990 

Combined Box 

culvert 

Minimum 23 

no. x 3600 mm 

wide x 3000 

mm high 

Bridges Minimum length 89 

metres between front 

faces of bridge 

abutments including a 

minimum 3 metre 

wide by 3 metre high 

fauna passage at each 

abutment between 

the scour protection 

and the MHWL2 , or 

scour protection and 

top of bank3 where 

the crossing is located 

above tidal influence 

 

Low Neutral  Positive 
Not 

Applicable 
Positive Positive 

Chainage 

78km795 

Combined Box 

culvert 

Minimum 2 no. 

x 2400 mm 

wide x 1200 

mm high 

Box 

culvert 

Minimum 2 No 

2400mm wide x 

3000mm high  

 

High Negative Positive 
Not 

Applicable 
Neutral Positive 

Twin bridges, 

northbound 

at chainage 

Combined Bridges Minimum 

length 15 

metres 

Bridges Minimum length 29 

metres between front 

faces of bridge 

 
Very High Neutral Postive Postive Positive Positive 
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Location Current 

Table 

4.1 

Fauna 

Crossing 

Type 

Current 

Table 4.1 

Structure 

Form1 

Current Table 

4.1  

Dimensions 

Proposed 

Table 4.1  

Structure 

Form 

Proposed Table 4.1 

Dimensions 

Comments Connectivity 

Value 

Lend 

Lease 

Impact 

EPA 

Impact 

DPI (F) 

Impact 

Roads 

and 

Maritime 

Services  
Impact 

 

Project 

Ecologist 

View 

79km865 

and 

southbound 

at chainage 

79km930 

between front 

faces of bridge 

abutments 

including a 

minimum 3 

metre wide by 

3 metre high 

fauna passage 

at each 

abutment 

between the 

scour 

protection and 

the MHWL2 , or 

scour 

protection and 

top of bank3 

where the 

crossing is 

located above 

tidal influence 

abutments including a 

minimum 3 metre 

wide by 3 metre high 

fauna passage at each 

abutment between 

the scour protection 

and the MHWL2 , or 

scour protection and 

top of bank3 where 

the crossing is located 

above tidal influence 

Chainage 

80km220 

Combined Box 

culvert 

Minimum 2 no. 

x 3000 mm 

wide x 1500 

mm high 

Box 

culvert 

Minimum 2 no. x 3000 

mm wide x 2100 mm 

high  

 

Very High Negative Positive 
Not 

Applicable 
Neutral Positive 

Chainage 

81km885 

Incidental Box 

culvert 

Minimum 17 

no. x 3300 mm 

wide x 2100 

Bridges Minimum length 13.6 

metres between front 

faces of bridge 

 
Very Low Positive Positive 

Not 

Applicable 
Positive Positive 
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Location Current 

Table 

4.1 

Fauna 

Crossing 

Type 

Current 

Table 4.1 

Structure 

Form1 

Current Table 

4.1  

Dimensions 

Proposed 

Table 4.1  

Structure 

Form 

Proposed Table 4.1 

Dimensions 

Comments Connectivity 

Value 

Lend 

Lease 

Impact 

EPA 

Impact 

DPI (F) 

Impact 

Roads 

and 

Maritime 

Services  
Impact 

 

Project 

Ecologist 

View 

mm high abutments, with 2.1 

metre high fauna 

passage at each 

abutment between 

the scour protection 

and the MHWL2 , or 

scour protection and 

top of bank3 where 

the crossing is located 

above tidal influence. 

Dry Passage will be 

provided  only where 

existing conditions 

facilitiate . 

Chainage 

82km405, 

Main 

Carriageways 

and Service 

Road4 

Incidental Box 

culvert 

Minimum 9 no. 

x 3000 mm 

wide x 2100 

mm high 

Bridges  Minimum length 16.6 

metres between front 

faces of bridge 

abutments, with 2.1 

metre high fauna 

passage at each 

abutment between 

the scour protection 

and the MHWL2 , or 

scour protection and 

top of bank3 where 

the crossing is located 

above tidal influence. 

Dry Passage will be 

Will be 

changed to 

Incidental 

Crossing 

Type 

Low Positive Positive 
Not 

Applicable 
Positive Positive 
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Location Current 

Table 

4.1 

Fauna 

Crossing 

Type 

Current 

Table 4.1 

Structure 

Form1 

Current Table 

4.1  

Dimensions 

Proposed 

Table 4.1  

Structure 

Form 

Proposed Table 4.1 

Dimensions 

Comments Connectivity 

Value 

Lend 

Lease 

Impact 

EPA 

Impact 

DPI (F) 

Impact 

Roads 

and 

Maritime 

Services  
Impact 

 

Project 

Ecologist 

View 

provided  only where 

existing conditions 

facilitiate . 

Net Overall Result Positive Positive Neutral Positive Positive 
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3.  Detailed Description of Fauna Crossing Design 
Refinements 

 

The following section describes the proposals that have been progressed through design development, 
detailing the existing structures, the proposed design and fauna habitat considerations for each of the 
proposed fauna crossings specified within the proposed amended Table 4.1 of the SWTC.  

Fauna exclusion fence provisions are also discussed for each fauna crossing. Note that the fauna fence 
provisions are currently at 85% design development and hence will be subject to further consultation 
with the EPA as design progresses. In addition, where fauna passage is proposed under bridges, fauna 
fence will be installed between the bridge abutments to exclude fauna from accessing the median 
areas. 
 

3.1  Drainage culvert at Station 61km690 

Station: 61km690 

Crossing type: Combined Drainage and Fauna 

Original Table 4.1 
Structure form 

Box culvert 
 

Original Table 4.1 
dimensions 

Minimum 5 no. 2.4m wide x 2.1m high  

Connectivity value Very high 

Lend Lease’s 
proposed crossing 
type 

Nil at this location. An alternative fauna crossing has been provided 
at Bridges over North Coast Rail (details provided below in section 
3.2). 
Culverts will remain at this location for hydraulic purposes, which 
could still act as an incidental crossing point. 

Reason for design 
change 

Original crossing has been deleted. A superior alternative fauna 
crossing has been provided at Bridges over North Coast Rail 

Engineering 
considerations: 

Due to the engineering constraints in this location an alternative 
was investigated and proposed to the EPA as outlined below. 
The existing culvert under the current Pacific Highway is a three cell 
3m wide x 2.1m high structure, and therefore to utilise the retained 
infrastructure it was originally proposed to divert the water through 
a three cell culvert and provide a single dedicated fauna culvert at a 
higher level than that of the drainage culvert. However, the 
installation of the dedicated fauna culvert either required the 
current Pacific Highway to be closed after the new highway was 
opened or the culvert to be pipe jacked under the existing highway, 
which would result in construction program and cost inefficiencies. 
In addition, due to the location of the new highway embankment 
and the existing highway embankment, clear space could not be 
provided between the two road embankments thus making the 
proposed fauna culvert long and not ideal for fauna. EPA’s 
preference for a 3m high fauna culvert at this location was also 
unachievable.  

Through consultation with the EPA and DPI it was agreed that due 
to the above concerns, the proposed 2.4m wide x 2.1m high culvert 
was not the preferred option. It was agreed to extend the bridge 
over the North Coast Railway to provide for fauna passage 
underneath the bridge, thus providing a more positive ecological 
outcome. 
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Ecological 
outcome: 

Positive biodiversity outcome when considering alternative crossing 
provided at North Coast Railway. 

Fauna exclusion 
fencing provisions 

Fauna fence will be located over the top of the headwall of the 
proposed drainage culvert on the western side of the proposed 
highway, thus still allowing this culvert to be used as an incidental 
crossing by fauna. The fauna fence in proposed to be located in 
between the proposed highway and the future service road to 
ensure fauna cannot access the main highway. Double drop down 
structures will be provided in locations in close proximity to the 
underpass, as agreed with EPA. 

Comment The investigation and active consultation with the EPA and DPI in 
relation to this fauna crossing provision fulfils the requirement of 
Condition B2 of the MCoA. Note Roads and Maritime Services will 
discuss with EPA further fauna crossing options for the WC2N 
section of the project. 

 

 

3.2  Twin Bridges over North Coast Rail 

Station: 61km800 

Crossing type: Bridges 

Original Table 4.1 
Structure form 

Not previously included 

Original Table 4.1 
dimensions 

Not previously included 

Connectivity value Very High 

Lend Lease’s 
proposed crossing 
type 

Twin Bridges 
Provide minimum 3m wide fauna passage at southern abutment 
between the retaining wall and the rail corridor. 

Reason for design 
change 

Proposed as a replacement for the deleted culvert at Station 
61km690. Widening of bridge over railway to provide a better fauna 
corridor. 

Engineering 
considerations: 

The requirements for the fauna underpass at the North Coast Rail 
Bridge are required to be captured in Roads and Maritime Services 
licence agreement with the ARTC.  An in principal agreement has 
been established with the ARTC however it would not be binding 
until it is signed by ARTC which is post completion of the works. 
EPA has been provided with a copy of this draft agreement as 
demonstrated in Attachment B of this report. 

Upon completion of construction, Roads and Maritime Services will 
arrange for the signature of the ARTC licence to provide the level of 
certainty over the fauna corridor. 

Ecological 
outcome: 

Positive ecological outcome.  

Fauna exclusion 
fencing provisions 

Fauna fence will be tied into the bridge abutments on the western 
side of the future highway, and located in between the future 
highway and the future service road on the eastern side. Fauna 
fence will also be constructed between the twin highway bridges to 
ensure fauna cannot access the future highway in the median. 
Double drop down structures will be provided in locations in close 
proximity to the underpass, as agreed with EPA. 
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Comment The investigation and active consultation with the EPA and DPI in 
relation to this fauna crossing provision fulfils the requirement of 
Condition B2 of the MCoA. Note Roads and Maritime Services will 
discuss with EPA further fauna crossing options for the WC2N 
section of the project. 

 

 

3.3  Twin Bridges over Boggy Creek and service road 

Station: Boggy Creek and service road 

Crossing type: Combined 

Original Table 4.1 
Structure form 

Bridge 

Original Table 4.1 
dimensions 

Bridge structure for highway carriageways with minimum length 
70m between front faces of the abutments and 6m wide fauna 
passage at each abutment. 
Boggy Creek Service Road was not previously included in Table 4.1. 
Roads and Maritime Services concept design for the service road 
was box culverts. 

Connectivity value High  

Lend Lease’s 
proposed crossing 
type 

Highway carriageways and service road to have a consistent bridge 
length with minimum length 48m between the front faces of bridge 
abutments including a minimum 12m wide fauna passage, 
measured between the scour protection and the mean high water 
level, or scour protection and top of bank where the crossing is 
located above tidal influence. Minimum clearance of 3m to be 
provided for fauna passage. 

Reason for design 
change 

Fauna bottleneck was created with original design in between 
highway bridges and service road culverts. EPA agreed to a 
minimum 48m uniform bridge crossing at both locations preferential 
to a bridge linking to culverts. DPI is in agreement.  

Engineering 
considerations: 

The potential to shorten the highway bridges is on the basis that a 
bridge is provided at the service road and not culverts. Providing 
similar fauna passage widths between the three bridges.  Bridge 
length is based on 12m wide for fauna (total) plus waterway width. 
Also, DPI required the following design considerations for waterway 
bridge design: 
 Scour protection should not impact width or depth of creek 

 Minimise piers in waterways 

 Maintain waterway width and depth 

 No shortening where realignment planned. Match existing grade 
and widths 

 Where scour protection is required it is to mimic existing 
conditions (maintain fish passage) 

 Appropriate bank planting 

Ecological 
outcome: 

Overall the proposed design refinements at this location achieve a 
positive ecological outcome. 

Fauna exclusion 
fencing provisions 

Fauna fence will be located between the future highway and the 
future service road on the western side of the alignment and will be 
tied into the highway bridge abutments on the northern and 
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southern embankments. The fauna fence will be tied into the south 
eastern abutment of Boggy Creek bridge and will be extended 
around the water quality basin to act as a combined and security 
fence around the basin. The fauna fence will extend from the north 
eastern abutment along the toe of the road highway embankment. 
Double drop down structures will be provided in locations in close 
proximity to the underpass, as agreed with EPA 

Comment - 

 

 

3.4  Twin Bridges over Cow Creek and Service Road over Cow Creek 

Station: Twin Bridges over Cow Creek and service road 

Crossing type: Combined- Bridges 

Original Table 4.1 
Structure form 

Bridges 

Original Table 4.1 
dimensions 

Minimum length 30 metres between the front faces of bridge 
abutments including a minimum 6m wide fauna passage at each 
abutment between the scour protection and the MHWL, or scour 
protection and top of bank where the crossing is located above tidal 
influence. 

Connectivity value Corridor value Medium, currently fragmented. Connectivity potential 
High 

Lend Lease’s 
proposed crossing 
type 

No change proposed.  

Reason for design 
change 

No design change proposed 

Engineering 
considerations: 

Nil  

Ecological 
outcome: 

Neutral 

Fauna exclusion 
fencing provisions 

Fauna fence will be located along the toe of the south-western 
bridge embankment and tied into the bridge abutment, and 
between the future highway and the future service road along the 
south-eastern bridge embankment. The fauna fence is proposed to 
extend from the north-western bridge abutment along the top of 
the future highway embankment to maximise the potential habitat 
on the north-western side of Cow Creek. Double drop down 
structures will be provided in locations in close proximity to the 
underpass, as agreed with EPA 

Comment Potential highway realignment design changes are proposed at this 
location.  The potential realignment will not affect the minimum 
fauna crossing design criteria.  
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3.5  Twin Bridges over Deep Creek 

Station: Twin Bridges over Deep Creek 

Crossing type: Combined. 

Original Table 4.1 
Structure form 

Bridges 

Original Table 4.1 
dimensions 

Minimum length 90 metres between the front faces of bridge 
abutments including a minimum 6m wide fauna passage at each 
abutment between the scour protection and the MHWL, or scour 
protection and top of bank where the crossing is located above tidal 
influence. 

Connectivity value Medium connectivity value 

Lend Lease’s 
proposed crossing 
type 

No change proposed. 

Reason for design 
change 

No change proposed.  
 

Engineering 
considerations: 

N/A 

Ecological 
outcome: 

Neutral 

Fauna exclusion 
fencing provisions 

Fauna fence will be located along the toe of the western bridge 
embankments and tied into the bridge abutments of both the south-
western and north eastern abutments, and located in between the 
future service road and future highway on the eastern side of the 
alignment and tie into the south-east and north-east abutments. 
Double drop down structures will be provided in locations in close 
proximity to the underpass, as agreed with EPA. 

Comment - 

 

 

3.6  Local Access Road at station 66km180 

Station: Local Access Road at station 66km180 

Crossing type: Incidental 

Original Table 4.1 
Structure form 

Box culvert 

Original Table 4.1 
dimensions 

Minimum 2700mm wide x 900mm high 

Connectivity value Low connectivity value 

Lend Lease’s 
proposed crossing 
type 

No change proposed.  

Reason for design 
change 

No change proposed.  
 

Engineering 
considerations: 

N/A 

Ecological Neutral 
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outcome: 

Fauna exclusion 
fencing provisions 

No fauna exclusion fence designed at this location, as it is located 
under the future service road and has only been identified as being 
an incidental crossing in an area of low connectivity value. 

Comment - 

 

3.7  Station 67km125 

Station: Chainage 67km125 

Crossing type: Combined 

Original Table 4.1 
Structure form 

Box culvert 

Original Table 4.1 
dimensions 

Minimum 2400mm wide x 2400mm high 

Connectivity value Low 

Lend Lease’s 
proposed crossing 
type 

1 x 1350mm pipe culvert  

Reason for design 
change 

Embankment overlap prevented the new structure and the existing 
highway structure being separated. The existing highway culvert is 
a 1350mm pipe.  Constructing a new 2.4 x 2.4m box culvert to lead 
into a 1350mm pipe was thought by EPA to be a fauna trap, and the 
hydraulics would not be optimised. 

Engineering 
considerations: 

The retained transverse drainage infrastructure under the existing 
Pacific Highway was a single 1350mm pipe culvert, while the 
original Table 4.1 specified a 2.4 x 2.4 m box culvert. Further, the 
embankments of the existing highway and proposed new highway 
overlap in this location, which therefore prevented the structures 
being separated. 

By providing a 2.4 x 2.4 m culvert, leading into a 1350 mm pipe it 
was thought that it could cause funnelling and/or a trap where the 
two culvert types converge. Additionally, it was thought that the 
hydraulics of the culvert would not be optimised with this option. 

It was the preference of both the representative from the EPA and 
DPI to revise the new culvert dimensions to match the existing 
1350mm culvert.  

Ecological 
outcome: 

Positive outcome as potential for fauna trap has been eliminated.  

Fauna exclusion 
fencing provisions 

Fauna fence to be installed over the headwall of the culvert on the 
western side of the future highway to funnel fauna through the 
underpass crossing, and will be installed between the future 
highway alignment and the future service road on the eastern side. 

Comment - 

 

 

3.8  Station 68km405 

Station: 68km405 

Crossing type: Combined 

Original Table 4.1 Box culvert.  
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Structure form 

Original Table 4.1 
dimensions 

Minimum 4 no. 3600mm wide x 1200mm high plus 1 no. x 3600mm 
wide x 2400mm high 

Connectivity value Low-medium 

Lend Lease’s 
proposed crossing 
type 

No design change proposed. 

Reason for design 
change 

No design change proposed. 

Engineering 
considerations: 

The four 3600mm x 1200 high culverts have been positioned in a 
diagonal north-west to south-east direction, in a similar alignment 
to the natural channel. The single 3600mm x 2400mm box culvert 
has been positioned perpendicular to the highway to minimise the 
length of the culvert to promote the use of the culvert by fauna. 
The invert of the single culvert has also been designed above the 
invert of the drainage culverts to provide for a dry passage. The 
culvert will act as a drainage culvert in high flow events. 

Ecological 
outcome: 

Neutral 

Fauna exclusion 
fencing provisions 

Fauna fence to be installed between the future highway and future 
service roads on both the western and eastern sides of the 
alignment.  

Comment - 

 

 

3.9  Station 69km715 

Station: 69km715 

Crossing type: Incidental 
 

Original Table 4.1 
Structure form 

Pipe culvert  

Original Table 4.1 
dimensions 

Minimum 4 no. x 1200mm diameter 

Connectivity value Low 

Lend Lease’s 
proposed crossing 
type 

No design change proposed. 

Reason for design 
change 

No change proposed. 

Engineering 
considerations: 

N/A 

Ecological 
outcome as a 
result of the 
change: 

Neutral 

Fauna exclusion 
fencing provisions 

Fauna fence to be installed over the headwall of the culvert to 
funnel fauna through the underpass crossing on the eastern side of 
the highway. Fauna exclusion fence will be installed between the 
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highway and Local Access Road E on the western side of the 
highway to exclude fauna from the main highway corridor. 

Comment - 

 

3.10 Station 70km145 

Station: 70km145 

Crossing type: Incidental  

Original Table 4.1 
Structure form 

Pipe culvert 

Original Table 4.1 
dimensions 

Minimum 2 no. x 1800mm diameter 

Connectivity value Low 

Lend Lease’s 
proposed crossing 
type 

No design change proposed. 

Reason for design 
change 

No change proposed. 

Engineering 
considerations: 

N/A 

Ecological 
outcome as a 
result of the 
change: 

Neutral 

Fauna exclusion 
fencing provisions 

Fauna fence to be installed over the headwall of the culvert to 
funnel fauna through the underpass crossing. 

Comment - 

 

 

3.11 Chainage 70km435 

Station: 70km435 

Crossing type: Combined  

Original Table 4.1 
Structure form 

Box culvert 

Original Table 4.1 
dimensions 

Minimum 3600mm wide x 3000mm high 

Connectivity value Medium to high 

Lend Lease’s 
proposed crossing 
type 

No design change proposed. 

Reason for design 
change 

No design change proposed. 

Engineering 
considerations: 

N/A 

Ecological Neutral 
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outcome as a 
result of the 
change: 

Fauna exclusion 
fencing provisions 

Fauna fence to be installed over the headwall of the culvert to 
funnel fauna through the underpass crossing. The fauna fence is 
located between the future highway and future service road on the 
eastern side of the alignment. 

Comment Detailed landscaping design will consider revegetation opportunities 
between the two culverts to enhance the use of the crossing 

 

 

3.12 Twin Bridges over McGraths Creek Floodplain 1 

Station: Twin Bridges over McGraths Creek Floodplain 1 

Crossing type: Combined  

Original Table 4.1 
Structure form 

Bridges 

Original Table 4.1 
dimensions 

Minimum 70m length between front faces of bridge abutments 
including a minimum 6m wide fauna passage at each abutment 
between the scour protection and the MHWL, or scour protection 
and top of bank where the crossing is located above tidal influence 

Connectivity value Medium 

Lend Lease’s 
proposed crossing 
type 

Minimum length 48 metres between front faces of bridge abutments 
including a minimum 3m wide fauna passage at each abutment and 
minimum total 12 metre wide fauna passage over both abutments, 
measured between the scour protection and the MHWL, or scour 
protection and top of bank where the crossing is located above tidal 
influence. Min clearance of 3m to be provided for fauna passage. 

Reason for design 
change 

Design opportunity to shorten bridge length whilst not negatively 
impacting fauna connectivity.  

Engineering 
considerations: 

Sufficient dry passage will be provided for the fauna crossing.  
Bridge abutments will remain within forested areas to encourage 
fauna movement. 

Ecological 
outcome as a 
result of the 
change: 

Neutral 

Fauna exclusion 
fencing provisions 

Fauna fence will be tied into the bridge abutments to ensure fauna 
cannot enter the road corridor and can be funnelled under the 
bridge. The fauna fence will be located on the outside of the water 
quality basin on the south eastern side of the twin bridges, as there 
is not sufficient space to locate the fence on the road side of the 
water quality basin. 
Double drop down structures will be provided in locations in close 
proximity to the underpass, as agreed with EPA. 

Comment A consensus was reached in consultation with the EPA and DPI that 
the bridge length could be reduced without decreasing the fauna 
connectivity benefit.  
During a site visit to the bridge location, it was agreed with the EPA 
that due to the flat terrain of the surrounding area, a fauna path 
would not be required to be constructed above the 1 in 2 year ARI 
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flood level, as it was preferable to retain the natural ground level 
underneath the bridge. 

 

 

3.13 Chainage 72km720 

Station: Chainage 72km720 

Crossing type: Combined 

Original Table 4.1 
Structure form 

Box culvert 

Original Table 4.1 
dimensions 

Minimum 2100mm wide x 900mm high 

Connectivity value Low 

Lend Lease’s 
proposed crossing 
type 

No change proposed.  

Reason for design 
change 

No change proposed. 

Engineering 
considerations: 

N/A 

Ecological 
outcome as a 
result of the 
change: 

Neutral 

Fauna exclusion 
fencing provisions 

Fauna fence to be installed over the headwall of the culvert to 
funnel fauna through the underpass crossing. 

Comment - 

 

 

3.14 Twin Bridges over Dalhousie Creek 

Station: Twin Bridges over Dalhousie 

Crossing type: Combined 

Original Table 4.1 
Structure form 

Bridges 

Original Table 4.1 
dimensions 

Minimum length 15m between the front faces of the abutments 
including a 3m wide fauna passage at each abutment between the 
scout protection and the MHWL, or scour protection and top of bank 
where the crossing is located above tidal influence. 

Connectivity value Very High (critical link) 

Lend Lease’s 
proposed crossing 
type 

Minimum length 30 metres between front faces of bridge abutments 
including a minimum 3 metre wide fauna passage at each abutment 
between the scour protection and the MHWL, or scour protection 
and top of bank where the crossing is located above tidal influence 

Reason for design 
change 

To meet drainage requirements a longer bridge structure was 
required. The longer bridge at this location also results in a better 
biodiversity outcome.  

Engineering Final location of water quality basins will be designed as far away 
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considerations: from the bridge opening as possible.  
Clearing will be minimised in the median.  
Scour protection is required under the northbound carriageway, 
however, the extent will be minimised as far as possible and a low 
flow passage will be shaped into the scour protection rock. 

Ecological 
outcome as a 
result of the 
change: 

Positive 

Fauna exclusion 
fencing provisions 

Fauna fence will be tied into the bridge abutments, and located in 
between the two bridges – through the widened median – to ensure 
fauna cannot enter the road corridor at this location and can be 
funnelled under the bridge. 
Double drop down structures will be provided in locations in close 
proximity to the underpass, as agreed with EPA. 

Comment - 

 

 

3.15 Southbound Main Carriageway at Station 73km630 

Station: Southbound main carriageway at Chainage 73km630 

Crossing type: Combined  

Original Table 4.1 
Structure form 

Box culvert 

Original Table 4.1 
dimensions 

Minimum 2400 mm wide x 2400mm high 

Connectivity value Medium-High 

Lend Lease’s 
proposed crossing 
type 

Deleted. Enhanced crossing provided at 73km780. 
Fauna crossing replaced by a 2 x 1500mm pipe culvert. 

Reason for design 
change 

This fauna crossing was deleted as it was thought by the EPA 
representative that the fauna fencing requirements at this location 
could result in a potential fauna trap in the median.  A superior 
fauna crossing could be provided at Station 73km780. Further 
details are provided below in section 3.18. 

Engineering 
considerations: 

The pipe culvert will ideally discourage the use by fauna however 
still provide the hydraulic capacity for drainage requirements. 

Ecological 
outcome as a 
result of the 
change: 

Overall Positive 

Fauna exclusion 
fencing provisions 

Fauna fence is currently designed to be installed over the headwall 
of the culvert on the eastern side of the highway to funnel fauna 
through the underpass crossing. As this culvert is no longer a 
combined fauna crossing, the fauna fence location may be moved to 
exclude fauna from this culvert. Further consultation will be 
undertaken with the EPA to determine the final location of the fauna 
exclusion fence in this location. 

Comment - 
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3.16 Southbound Main Carriageway at Station 73km780 

Station: Southbound main carriageway at Chainage 73km780 

Crossing type: Combined  

Original Table 4.1 
Structure form 

Box culvert 

Original Table 4.1 
dimensions 

Nil 

Connectivity value Medium-High 

Lend Lease’s 
proposed crossing 
type 

Minimum 2400 mm wide x 2400mm high box culvert. 

Reason for design 
change 

This box culvert replaces the 3 x 900mm diameter pipe culvert that 
was originally designed in this location. The box culvert will 
encourage fauna connectivity at this location, rather than the 
crossing originally proposed at 73km630 by providing a more direct 
crossing point. 

Engineering 
considerations: 

The pipe culvert will be replaced by a box culvert to encourage the 
use by fauna. Hydraulically, the box culvert will be sufficient for 
drainage requirements. 

Ecological 
outcome as a 
result of the 
change: 

Positive 

Fauna exclusion 
fencing provisions 

Fauna fence to be installed over the headwall of the culvert to 
funnel fauna through the underpass crossing. The fauna fence will 
be installed through the widened median section to tie into the 
fauna underpass at Station 73km795 under the northbound 
carriageway. 

Comment - 

 

3.17 Northbound Main Carriageway at Station  73km795 

Station: Northbound main carriageway at Station 73km795 

Crossing type: Combined 

Original Table 4.1 
Structure form 

Box culvert 

Original Table 4.1 
dimensions 

Minimum 2400mm wide x 2400mm high 

Connectivity value Medium-High 

Lend Lease’s 
proposed crossing 
type 

No design change proposed.  

Reason for design 
change 

No design change proposed. 

Engineering N/A 
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considerations: 

Ecological 
outcome as a 
result of the 
change: 

Neutral 

Fauna exclusion 
fencing provisions 

Fauna fence to be installed over the headwall of the culvert to 
funnel fauna through the underpass crossing. The fauna fence will 
be installed through the widened median section to tie into the 
fauna underpass at Station 73km780 under the southbound 
carriageway. 

Comment - 
 

 

3.18 Station 74km 800 

Station: 74km800 

Crossing type: Combined 

Original Table 4.1 
Structure form 

Arch structure 

Original Table 4.1 
dimensions 

Minimum 4m high x 9m wide arch 

Connectivity value Critical-High 

Lend Lease’s 
proposed crossing 
type 

Minimum lengths 25m between the front faces of bridge abutments 
including minimum 9m width between the intersection of batter 
treatments and finished ground level. 

Reason for design 
change 

Bridge preferred to arch structure as it provides greater 
construction efficiencies and ecological outcomes.  

Engineering 
considerations: 

Bridge structure is easier to construct in comparison to an arch. 
Therefore the bridge proposal has both a positive constructability 
outcome and a positive ecological outcome. 

Ecological 
outcome as a 
result of the 
change: 

Positive 

Fauna exclusion 
fencing provisions 

Fauna fence will be tied into the bridge abutments, and located in 
between the two bridges to ensure fauna cannot enter the road 
corridor at this location and can be funnelled under the bridge.  
Double drop down structures will be provided in locations in close 
proximity to the underpass, as agreed with EPA. 

Comment - 
 

 

3.19 Chainage 75km275 

Station: 75km275 

Crossing type: Incidental 

Original Table 4.1 
Structure form 

Box culvert 

Original Table 4.1 Minimum 3000mm wide x 2400mm high 
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dimensions 

Connectivity value High 

Lend Lease’s 
proposed crossing 
type 

Minimum 3000mm wide x 3000mm high box culvert 

Reason for design 
change 

Design was changed to increase the height of the box culvert at the 
request of the EPA. The increased height enhances the fauna 
crossing potential. 

Engineering 
considerations: 

The increase in height of the box culvert does not change the 
hydraulics at this location, nor the vertical alignment of the road. 

Ecological 
outcome as a 
result of the 
change: 

Positive 

Fauna exclusion 
fencing provisions 

Fauna fence to be installed over the headwall of the culvert to 
funnel fauna through the underpass crossing. 

Comment - 

 

 

3.20 Station 75km825 

Station: 75km825 

Crossing type: Incidental 

Original Table 4.1 
Structure form 

Box culvert 

Original Table 4.1 
dimensions 

Minimum 2400mm wide x 1200mm high 

Connectivity value High. 

Lend Lease’s 
proposed crossing 
type 

Minimum 3000mm wide x 3000mm high box culvert 

Reason for design 
change 

Design was changed to increase the height of the box culvert at the 
request of the EPA. The increased height enhances the fauna 
crossing potential. 

Engineering 
considerations: 

The increase in height of the box culvert does not change the 
hydraulics at this location, nor the vertical alignment of the road. 

Ecological 
outcome as a 
result of the 
change: 

Positive 

Fauna exclusion 
fencing provisions 

Fauna fence to be installed over the headwall of the culvert to 
funnel fauna through the underpass crossing. 

Comment NSW Forests have recently extensively cleared the area adjacent to 
this crossing location. 
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3.21 Station 76km320 

Station: 76km320 

Crossing type: Combined 

Original Table 4.1 
Structure form 

Box culvert 

Original Table 4.1 
dimensions 

Minimum 3600mm wide x 3600mm high 

Connectivity value Medium-High. Core Koala habitat. 

Lend Lease’s 
proposed crossing 
type 

No design change proposed. 

Reason for design 
change 

No design change proposed. 

Engineering 
considerations: 

N/A 

Ecological 
outcome as a 
result of the 
change: 

Neutral  

Fauna exclusion 
fencing provisions 

Fauna fence to be installed over the headwall of the culvert to 
funnel fauna through the underpass crossing. 

Comment - 

 

3.22 Station 76km560 

Station: 76km560 

Crossing type: Incidental 

Original Table 4.1 
Structure form 

Box culvert 

Original Table 4.1 
dimensions 

Minimum 3600mm wide x 2100mm high 

Connectivity value Low-Medium 

Lend Lease’s 
proposed crossing 
type 

Box culvert 
Minimum 3600mm wide x 3000mm high 

Reason for design 
change 

Design was changed to increase the height of the box culvert at the 
request of the EPA. The increased height enhances the fauna 
crossing potential. 

Engineering 
considerations: 

The increase in height of the box culvert does not change the 
hydraulics at this location, nor the vertical alignment of the road. 

Ecological 
outcome as a 
result of the 
change: 

Positive 

Fauna exclusion 
fencing provisions 

Fauna fence to be installed over the headwall of the culvert to 
funnel fauna through the underpass crossing. 
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Comment - 

 

 

3.23 Station 76km990 

Station: 76km990 

Crossing type: Combined 

Original Table 4.1 
Structure form 

Box culvert 

Original Table 4.1 
dimensions 

Minimum 23 no. x 3600mm wide x 3000mm high 

Connectivity value Low 

Lend Lease’s 
proposed crossing 
type 

Bridges 
Minimum length 89m between front faces of bridge abutments 
including a minimum 3m wide by 3m high fauna passage at each 
abutment between the scour protection and the MMHWL, or scour 
protection and top of bank where the crossing is located above the 
tidal influence. 

Reason for design 
change 

The structure was changed to a bridge primarily due to 
constructability efficiencies, however, a bridge structure 
significantly increases the ecological outcome of the crossing and 
fauna corridor potential. 

Engineering 
considerations: 

Bridge more efficient to construct compared to multi-cell box 
culverts. 

Ecological 
outcome as a 
result of the 
change: 

Positive 

Fauna exclusion 
fencing provisions 

Fauna fence will be tied into the bridge abutments, and located in 
between the two bridges to ensure fauna cannot enter the road 
corridor at this location and can be funnelled under the bridge. 

Comment Landscaping of native vegetation at the southern end of the bridge 
will be investigated to increase the connectivity potential under the 
bridge.  

 

3.24 Station 78km795 

Station: 78km795 

Crossing type: Combined 

Original Table 4.1 
Structure form 

Box culvert 

Original Table 4.1 
dimensions 

Minimum 2 no. x 2400mm wide x 1200mm high 

Connectivity value High. Core Koala habitat 

Lend Lease’s 
proposed crossing 
type 

Box culvert 
Minimum 2 No 2400mm wide x 3000mm high 

Reason for design Design was changed to increase the height of the box culvert at the 



 

Environmental Design Fauna Crossing Refinements rev1.doc         Page 33 of 36 

change request of the EPA. The increased height enhances the fauna 
crossing potential. 

Engineering 
considerations: 

The increase in height of the box culvert does not affect the 
hydraulics at this location, nor the vertical alignment of the road. 

Ecological 
outcome as a 
result of the 
change: 

Positive 

Fauna exclusion 
fencing provisions 

Fauna fence to be installed over the headwall of the culvert to 
funnel fauna through the underpass crossing. 

Comment - 

 

 

3.25 Twin Bridges northbound at Station 78km865 and southbound at 79km930 

Station: Twin bridges 79km865 northbound and 79km930
southbound 

Crossing type: Combined 

Original Table 4.1 
Structure form 

Bridges 

Original Table 4.1 
dimensions 

Minimum length 15m between front faces of bridge abutments 
including a minimum 3m wide by 3m high fauna passage at each 
abutment between the scour protection and top of bank where the 
crossing is located above the tidal zone. 

Connectivity value Very High 

Lend Lease’s 
proposed crossing 
type 

Bridges 
Minimum length 29m between front faces of bridge abutments 
including a minimum 3m wide by 3m high fauna passage at each 
abutment between the scour protection and top of bank where the 
crossing is located above the tidal zone. 

Reason for design 
change 

To meet drainage requirements a longer bridge structure was 
required, thus increasing the bridge in length from 15m to 29m to 
satisfy drainage requirements, which also results in a better 
biodiversity outcome. 

Engineering 
considerations: 

Fauna pathways should be above the 2yr ARI 

Revegetate connectivity corridor towards the northeast in the 
cleared area.  

Ecological 
outcome as a 
result of the 
change: 

Positive 

Fauna exclusion 
fencing provisions 

Fauna fence will be tied into the bridge abutments, and located in 
between the two bridges – through the widened median – to ensure 
fauna cannot enter the road corridor at this location and can be 
funnelled under the bridge. The fauna fence will be located on the 
outside of the water quality basins at this location due to the limited 
space between the basins and the highway embankment. Double 
drop down structures will be provided in locations in close proximity 
to the underpass, as agreed with EPA. 
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Comment - 

 

 

3.26 Station 80km220 

Station: 80km220 

Crossing type: Combined 

Original Table 4.1 
Structure form 

Box culvert 

Original Table 4.1 
dimensions 

Minimum 2 no. x 3000mm wide x 1500mm high 

Connectivity value Very High.  
Koala habitat 

Lend Lease’s 
proposed crossing 
type 

Box culvert 
2 No 3000mm wide x 2100mm high 
 

Reason for design 
change 

Design was changed to increase the height of the box culvert at the 
request of the EPA. The increased height enhances the fauna 
crossing potential. 

Engineering 
considerations: 

The box culvert could not be increased to 3000mm high at this 
location without impacting the vertical alignment.  Therefore it was 
agreed with EPA to increase the height of the box culvert to 
2100mm. This change still provides a better ecological outcome 
compared to the original 1500mm high culvert. 

Ecological 
outcome as a 
result of the 
change: 

Positive 

Fauna exclusion 
fencing provisions 

Fauna fence to be installed over the headwall of the culvert to 
funnel fauna through the underpass crossing. The fauna fence will 
be installed through the widened median section to tie into the 
fauna underpass under the opposite carriageway. 

Comment - 

 

 

3.27 Station 81km885 

Station: 81km885 

Crossing type: Incidental 

Original Table 4.1 
Structure form 

Box culvert 

Original Table 4.1 
dimensions 

Minimum 17 no. x 3300mm wide x 2100mm high 

Connectivity value Very Low. 

Lend Lease’s 
proposed crossing 
type 

Bridges 
Minimum length 13.6m between front faces of bridge abutments 
with 2.1m high fauna passage at each abutment between the scour 
protection and top of bank where the crossing is located above the 
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tidal zone. Dry passage will be provided only where existing 
conditions facilitate. 

Reason for design 
change 

The structure was changed to a bridge primarily due to 
constructability efficiencies, however, a bridge structure 
significantly increases the ecological outcome of the crossing and 
fauna corridor potential. 

Engineering 
considerations: 

The dry passage clearance of 2.1 m is provided under the bridges 
during normal flow conditions, however due to the restrictions 
associated with the vertical alignment, the road cannot be raised in 
this location. Thus 2.1m dry passage is not achieved in the 1 in 2 
year ARI flood level. Due to the low lying terrain of the whole area, 
this location is flooded in the 1 in 2 ARI under current conditions, 
thus represents the current environmental conditions. 

Ecological 
outcome as a 
result of the 
change: 

Positive 

Fauna exclusion 
fencing provisions 

No fauna fence is provided at this crossing as it has a very low 
connectivity value, and has been classified as an incidental culvert. 
This approach has been discussed and agreed with the EPA. 

Comment - 

 

 

3.28 Station 82km405 

Station: 82km405 

Crossing type: Incidental 

Original Table 4.1 
Structure form 

Box culvert 

Original Table 4.1 
dimensions 

Minimum 9 no. x 3000mm wide x 2100mm high 

Connectivity value Low 

Lend Lease’s 
proposed crossing 
type 

Bridges 
Minimum length 16.6m between front faces of bridge abutments 
with 2.1m high fauna passage at each abutment between the scour 
protection and top of bank where the crossing is located above the 
tidal zone. Dry passage will be provided only where existing 
conditions facilitate. 

Reason for design 
change 

The structure was changed to a bridge primarily due to 
constructability efficiencies, however, a bridge structure 
significantly increases the ecological outcome of the crossing and 
fauna corridor potential. 

Engineering 
considerations: 

The dry passage clearance of 2.1 m is provided under the bridges 
during normal flow conditions, however due to the restrictions 
associated with the vertical alignment, the road cannot be raised in 
this location. Thus 2.1m dry passage is not achieved in the 1 in 2 
year ARI flood level. Due to the low lying terrain of the whole area, 
this location is flooded in the 1 in 2 ARI under current conditions, 
thus represents the current environmental conditions.  
The existing culvert under the current Pacific Highway will be 
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removed between new highway and service road to enhance fauna 
crossing.  Keep width of 16.6m at this location to stay consistent 
with new upstream bridge. 

Ecological 
outcome as a 
result of the 
change: 

Positive 

Fauna exclusion 
fencing provisions 

No fauna fence is provided at this crossing as it has a very low 
connectivity value. 

Comment - 

 

 

4.  Conclusion  
 
In accordance with Ministers Condition of Approval B3, the Roads and Maritime Services and the Roads 
and Maritime Contractor, Lend Lease have undertaken investigations into the fauna crossings design 
(with respect to the crossing design and locations identified in conditions B1 and B2) in consultation 
with the EPA, the DPI (Fisheries) and the project ecologist.   
 
Through these investigations and design development, the Roads and Maritime Services and the Roads 
and Maritime Contractor, Lend Lease have identified opportunities for design refinements to the fauna 
crossings identified in the documents listed under Ministers Condition of Approval A1(d).  As 
demonstrated by the information provided above, the proposed design refinements to the fauna 
crossings will provide overall positive environmental outcomes as agreed by the project ecologist, EPA 
and DPI (Fisheries). The design refinements also provide overall positive outcomes for Roads and 
Maritime Services and Lend Lease. 
 
In accordance with Ministers Condition of Approval B1, the Roads and Maritime Services and Lend 
Lease will now seek approval from the Department of Planning and Infrastructure to implement the 
proposed fauna crossing design refinements. 
 

5.  Attachments 
 

Attachment 1 – Locations of Fauna Crossings 

Attachment 2 – Consultation Records with the EPA and DPI 
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EPA ENDORSEMENT OF DESIGN REFINEMENTS 

 

Attachment 2 – Consultation Records with the EPA 
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CONSULTATION WITH EPA REGARDING ARTC LICENCE FOR NORTH COAST 
RAIL BRIDGE  
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MEETING MINUTES FROM MEETINGS HELD ON 12/4/13 AND 8/5/13 WITH EPA AND DPI 
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