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 AN INTRODUCTION TO ANET

The Australasian Network for Ecology and Transportation (ANET) is a professional network dedicated to 
the research, design and implementation of environmentally-sensitive linear infrastructure (rail, roads and 
utility easements) across Australasia. ANET acts as a hub, providing links between government, industry, 
scientists and community groups to ensure all have access to current evidence and best practice.

In 2009, the first national Australian conference on the impacts and mitigation solutions of linear 
infrastructure and transport was held in Brisbane (http://ecology.eianz.org/2009/05/eianz-seq-breaking-
barriers-engineering.html?m=1).  This “Breaking the Barriers: Engineering Solutions to Ecological Problems 
Symposium” was a resounding success, with around 300 attendees from across Australia.  The conference 
included two days of talks, posters and workshops, with the third day a field trip showcasing best practice 
wildlife crossing structures around Brisbane.  Preceding the symposium was a one day scientific forum for 
academics and researchers to discuss their research and the future of road ecology in Australia.  

One of the key outcomes of the Breaking the Barriers conference was a commitment to continue the 
dissemination of best-practice approaches to the mitigation of the numerous impacts of roads and traffic.  
Growing out of this commitment the Australasian Network for Ecology and Transportation (ANET) has been 
formed. Membership to ANET is free and open to all who have an interest in ensuring the roads, railways 
and utility easements of Australasia are as environmentally and ecologically sustainable as possible. At 
a little over 6 months since its formation (late 2013), ANET already has over 350 members from more 
than 25 countries. Please join if you haven’t already and help by informing others about the vital work that 
ANET does. Join ANET at www.ecoltrans.net, follow us on twitter (@ecoltransnet) or be friends with us 
on facebook (https://www.facebook.com/ecoltransANET). And every month or so we compile all the road 
ecology news into a single, clickable page at Storify – check it out at https://storify.com/ecoltrans_ANET

The conference hashtag is #ANET14, and we encourage you to tweet about the conference and 
presentations you have seen – this will raise the profile of the issue in the community as well as allow 
others to see notes and comments about presentations they missed. There will be a prize for the person 
with the most tweets and the most interesting tweets (nb – judges decision is final and no correspondence 
shall be entered into)

The ANET is pleased to host the inaugural conference on 20 – 23 July 2014 in Coffs Harbour, New South 
Wales, Australia.
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 WELCOME

Welcome to the inaugural conference for the Australasian Network for Ecology and Transportation 
(ANET). This is an exciting time for the ANET committee, as well as for “road ecology” in Australasia. 
While the gestation for ANET has been long (since the 2009 Breaking the Barriers Symposium), I think 
the timing is right. Globally, the construction and expansion of linear infrastructure is set to expand rapidly 
over the next 20 or so years. Already there are over 100 million km of road on earth – and an extra 25 
million lane-km are expected by 2050, most of which will be built in developing countries. Closer to home, 
Australia has a Prime Minister who wants to be remembered as, among other things, the “infrastructure 
prime minister”. Designing and building “fauna-friendly roads” is now recognized across Australasia and 
globally as an important step towards conserving biodiversity. It is simply considered part of doing good 
business and is routinely included on road projects within Australia and abroad.

The good news is that we know the details of many of the ecological impacts of roads, railways, and 
utility easements – and most importantly, we know how to address many of those impacts. During this 
conference we will hear about the importance of avoiding impacts in ecologically and biologically important 
areas by not building infrastructure near or through them. Where such impacts can’t be avoided, there are 
numerous strategies to minimise and mitigate them. Finally, offsetting may be a solution for those impacts 
that remain – however the jury is still out on the effectiveness of this strategy.

The ANET is a “sister” organization to similar networks in Europe (Infra-Eco Network of Europe, or  IENE 
– www.iene.info) and the USA (International Conference on Ecology and Transportation or ICOET – www.
icoet.net ), as well as smaller networks in Brazil and South Africa. I am pleased to welcome participants 
from these groups to Australia and ANET. We look forward to learning from your expertise and experience. 

The participants at this conference span the full spectrum from road planners and designers to landscape 
architects, construction personnel, regulators and assessors, wildlife carers and community members 
concerned about roadkill, to ecological consultants and researchers. This amalgam of people, from an 
incredible diversity of backgrounds and experiences is what makes ANET unique. Road ecology is an 
applied science, and all these players and participants are essential to ensuring the transportation network 
that our children and grandchildren inherit is as “green” as it possibly can be. I encourage all of you to take 
the time to meet and talk with people who work in different areas to you – their insights and ideas may 
help you perform your job better!

I would like to extend my sincere thanks and appreciation to those who have assisted in the organizing 
of this conference. In order to keep the costs to a minimum we have organized the conference logistics 
ourselves, and Julia Stammers, Indira Senaratne, Lee Harrison and Jo Ainley from the Australian Research 
Centre for Urban Ecology have worked tirelessly on this. The Abstract Review Committee of Darryl Jones, 
Lilia Bernade, Amy Evans and Miklos Puky helped select a great diversity of presentations and posters 
for you to enjoy. A sincere thanks to all the presenters for bringing to us the insights from your research 
or experience. The Conference Organizing Committee of David Francis, Josie Stokes, Amy Bond, Darryl 
Jones, Cathryn Dexter and Kylie Soanes made my job a whole lot easier. Scott Lawrence, Greg Collins 
and Mark Woods from the NSW Roads and Maritime Services have generously assisted with the field trip 
logistics. Jodie Evans and Danielle Large from the Novotel Coffs Harbour have been very accommodating 
in allowing us the use of the facilities at the venue.
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The sponsors and trade displays are a fundamental and essential part of the conference. Being able 
to discuss the goods and services these individuals, companies and organization provide is critical to 
ensuring a greener road network in the years to come. The opportunity for them to learn first hand from 
you about what does and does not work in the field is fundamental to improving the R&D they do in the 
years ahead. I encourage you to make good use of your time at this conference to engage with them – 
especially at the poster and trade display session on Monday afternoon. 

Most importantly, I thank you for making the time to travel to Coffs Harbour to participate in the inaugural 
ANET conference.  ANET is a network for its members – and I look forward to seeing how ANET evolves 
and responds to your needs in the years to come. To help forge ANET into an effective network that 
serves your needs, please take a few moments to fill out the short survey of the conference and the future 
of ANET. http://www.surveymonkey.com/s/ANET2014

Dr Rodney van der Ree

Chair of ANET and the 2014 ANET Organizing Committee

Deputy Director

Australian Research Centre for Urban Ecology

Royal Botanic Gardens Melbourne and The University of Melbourne



 

A N E T  2 0 1 4  C O N F E R E N C E Page 5

IMPORTANT THINGS TO KNOW

Venue Map:      Phone Numbers:
         

        Novotel Coffs Harbour:     
        Reception, 02 6659 7000

        Conference convenor:     
        Rodney van der Ree, 0412 562 429

        Emergency contacts on field trip:    
        Greg Collins, 0411 406 519

        Police, Fire or Ambulance, 000
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PROGRAM AT A GLANCE

Time Sunday 20/6 Monday 21/6 Tuesday 22/6 Wednesday 23/6
Pre-start - Registration Registration Registration

Morning       
Session -

Conference 
opening, 

introduction and 
Plenary 1

Plenary 2

Morning Tea -
Pre-lunch      
session - Extended talks Extended talks

Lunch -
Post-lunch   
Session - Concurrent 

sessions Concurrent sessions Field Trip

Afternoon Tea -
Afternoon     
Session

Registration 
opens Posters & drinks Concurrent sessions

Pre-dinner - Posters & drinks

ANET Government 
Agency Meeting / 
Highway Wilding 

Video

Evening Activity Welcome 
Function BBQ Conference Dinner Italian Buffet Dinner



 

A N E T  2 0 1 4  C O N F E R E N C E Page 7

 PROGRAM

   Sunday, 20 July 2014

Time    
Venue Island Court

4:00-8:00 Registration

6:00-8.00 Welcome function

9:00 Venue open for setup of trade displays

   Monday, 21 July 2014

Time    
Venue Island Court Jetty and Harbour Rooms Marina Room

8:00-9:00 Registration

9:00-9.10 Welcome (Rodney van der Ree)

9:10-9.30 Conference Opening and  Introduction to the 
Pacific Highway Project (Bob Higgins, RMS)

9:30-10.30 Plenary 1: Roads in the landscape – an 
Australian perspective (Andrew Bennett)

10:30-11.00 Morning tea

Extended talks 1 (Moderator: Dan Lunney)

11:00-11.20 Can we mitigate the impacts of roads and trans-
portation? (Darryl Jones)  

11:20-11.40
Impacts and opportunities with linear 
infrastructure other than roads (David M. 
Latham)

 

11:40-12.00 Spatial planning to mitigate the impact of roads 
on wildlife (Jonathan R. Rhodes)  

12:00-12.20 The cost of caring for wildlife road trauma 
(Vanessa Gorecki)  

12:20-12.30  Discussion  

12:30-1.30 Lunch – Charlie’s Restaurant

Mitigation I (Moderator: Lilia Bernade) Planning I (Moderator: Natascha Arens)

1.30-1.45
The Eco-Link@BKE: The first purpose built    
wildlife overpass in tropical Asia (Benjamin P. 
Y-H. Lee and Yi Fei Chung)

Koala road risk in Coffs Harbour NSW (Daniel 
Lunney et. al.)

1:45-2.00
Preliminary study on wildlife crossing structures 
of highways in Changbai Mountain Area, China 
(Yun Wang et. al.)

Managing a green infrastructure in planning, 
building and maintenance of roads and railroads  
(Anders Sjölund)

2:00-2.15
Effective application of fauna passages in 
reconnecting fauna communities of South East 
Queensland (Mel McGregor and Darryl Jones)

Monitoring Fauna-sensitive Road Design       
Measures in a Woodland Environment (Amy 
Evans)

2:15-2.30 Avian use of wildlife overpasses (A.S. Pell and 
Darryl Jones)

Do road ecology studies successfully inform road 
planners on how to mitigate impacts to wildlife? 
(Manisha Bhardwaj and Rodney van der Ree)
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   Monday, 21 July 2014 continued

2:30-2.45
Assisting woodland birds to cross the Hume 
Highway, NSW: comparing the effectiveness 
of two bird crossing designs in an open rural 
landscape (Stephen J. Ambrose)

Bats and infrastructure: better management 
through early roost identification (Alicia Scanlon 
and Peter Knock)

2.45-3.00
Wildlife Use of Freeway Crossing Structures in 
Central Victoria (Lee Harrison and Rodney van 
der Ree)

Managing the other linear corridor; railways. 
The CRN Perspective (aka Saving the world, one 
corridor at a time) (Amber Gibbins)

3.00-3:15 Usage rates of an under-road tunnel by three 
Australian frog species (Andrew J. Hamer et.al.)

Challenges of retrofitting infrastructure to 
encourage safe wildlife movement through an 
urban environment (Sara Pereira)

3:15-3.30 Afternoon tea

3:30-5.30 Posters and trades 
with drinks

5.30-6.30 Networking / free 
time

6.30-8.00 BBQ -  Charlesworth Pool / Bay Marquee, with cash bar

   Tuesday, 22 July 2014

Time    
Venue Island Court Jetty and Harbour Rooms Marina Room

8:00-9:00 Registration

9:00-10.00
Plenary 2: Carving up the landscape: roads 
and bats, interactions and mitigation (John 
Altringham and Anna Berthinussen) Sponsored 
by EcoLogical

10:00-10.30 Morning tea

Extended talks 2 (Moderator: Darryl Jones)

10:30-10.50 Incorporating experiments into road mitigation 
and monitoring projects (Rodney van der Ree)

10:50-11.10 The promise and realities of ecological offsets  
(Yung En Chee)

11:10-11.30
Designing and building in road corridors with 
biodiversity in mind – a Victorian experience 
(Scott Watson)

11:30-11.50
Challenges Facing Transport Agencies with 
respect to Fauna and Linear Infrastructure – 
Queensland  (Ramses Zirteck)

11:50-12.00 Discussion

12:00-1.00 Lunch – Charlie’s Restaurant

Planning II (Moderator: Amber Gibbins) Roadkill (Moderator: Kylie Soanes)

1.00-1.15 An approach to defragmentation in low-contrast 
landscapes (Jan Olof Helldin)

Roadkill reduction and preservation of 
connectivity across the bushland in peri urban 
areas (Jacqui Marlow et. al.)

1.15-1.30
Transferring a great idea into an effective fauna 
crossing – Design and Construction Perspective 
on the planning phase (Cameron Weller)

Reducing roadkill on the Northern Beaches: 
working together for a common goal (C.J 
Thompson and E.J Lanham)

1.30-1.45
Identifying and regulating a green infrastructure 
network for the Moreton Bay region (Bernadette 
May and Erin Porter)

Roadkill monitoring and mitigation in a highly 
sensitive environment (Troy Crystal and Andrew 
Fowler)

1.45-2.00
The Australian legislative framework – Is it   
effectively addressing the impacts of linear   
infrastructure on wildlife? (David Francis)

Predicting Kangaroo-Vehicle Collisions in 
Victoria (Casey Visintin)
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Tuesday, 22 July 2014 continued

2.00-2.15

A method for establishing the landscape as       
regional platform for cooperation between 
national and regional authorities (Integrated 
landscape character assessment ILCA)  (Lars 
Nilsson and Anna Lindell)

Wildlife Warning Signs: Public Assessment 
of Components, Placement and Designs to 
Optimise Driver Response (Amy Blacker and 
Darryl Jones)

2.15-2.30
Improved understanding of wildlife mitigation 
processes for linear transportation networks in 
Australia (Cathryn Dexter)

Factors contributing to ongoing koala           
mortalities in areas traversed by recent Pacific 
Highway upgrades on the far north coast of 
New South Wales, Australia (Stephen S Phillips 
and Mark Fitzgerald)

2.30-3.00 Afternoon tea

Mitigation II (Moderator: Rhidian Harrington) Vegetation, translocation and survey            
techniques (Moderator: Josie Stokes)

3.00-3.15
Small fauna passages and fences along roads in 
Hungary: diverse evolution and mass extinction? 
(Miklós Puky et. al.)

Watching the grass grow: a beneficial               
experience (Carol Bannock et. al.)

3.15-3.30
Use of underpass culverts by the endangered 
Growling Grass Frog Litoria raniformis (Daniel 
Gilmore and Sally Koehler)

Do leaf traits alter the amount of particulate 
that accumulates on roadside plants? (Ryan J. 
Leonard et. al.)

3.30-3.45
Encouraging underpass use by bandicoots and 
bobtails: keep them short and well vegetated 
(Brian Chambers and Roberta Bencini)

Translocation of the Fishing Bat (Myotis 
macropus) between two bridges in southern 
NSW (Frank Lemckert et. al.)

3.45-4.00
Getting the full story: evaluating the impact of 
crossing structures on the movement, gene flow 
and survival of the squirrel glider (Kylie Soanes 
et. al.)

A Case study on Threatened Species              
Management on Roads and Maritime Services 
Bridges: subtitled “Ospreys on your Assets” 
(Greg Collins)

4.00-4.15
Escaping or commuting? Preliminary data from 
camera monitoring of wildlife escape ramps 
(‘koala drop-downs’) along the Oxley Hwy, New 
South Wales (Brendan Taylor and Ross Goldingay)

Wildlife Tracking Systems and Technologies 
(Craig Morrison)

4.15-4.30 Short break

Time    
Venue Island Court Marina Room Sapphire and Crystal Rooms

4.30-5.30
Highway Wilding video with Q and A session via 
Skype with the researchers from Banff NP Canada 
and the Western Transportation Institute USA

ANET agency forum (For pre-registered 
paticipants from Local, State and 
Commonwealth agencies) Sponsored by Cardno

5.30-6.30 Networking / free 
time ANET agency forum (continues)

Time    
Venue Island Court Jetty and Harbour Rooms

6:30-7:00 Pre-dinner drinks and nibbles 

7.00-10.00
Formal conference dinner – Jetty and Harbour Rooms                                                                                                                   
Guest speaker: Sean Willmore, Director and Founder of the 
Thin Green Line Foundation

   Wednesday, 23 July 2014

Time    
Venue Field trip

7:00-
3:45/5:00

Buses depart from Novotel at 7am sharp. (NB to facilitate an early departure, the venue restaurant will open from 6am)

See page 82 of booklet for field trip destinations. (NB one bus will return to Coffs Harbour airport at 3:45pm, all other 
buses will return to the venue at 5:00pm)

6:00 Italian buffet dinner ($25 extra cost)
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 ABSTRACTS
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PLENARIES

Carving up the landscape: roads and bats, interactions and mitigation 
John Altringham and Anna Berthinussen 
University of Leeds, United Kingdom

Keywords: bats, ecological impact assessment, mitigation effectiveness, underpasses 

All bats have strong protection under European law, and ecological impact assessment and mitigation have 
been integral to all road development projects for many years. However, there was little or no evidence 
for either the effects of roads on bats or for the effectiveness of mitigation. Our aims were to determine 
the scale and geographical extent of any effects roads may have on bats, assess the effectiveness (as 
opposed to simple use) of the commonly used mitigation strategies and promote a more evidence-based 
approach to mitigation. 

We measured bat foraging activity and diversity on acoustic transects perpendicular to several major roads. 
We demonstrated that the abundance of foraging bats and species diversity declined several fold from 1.6 
km away to the road edge. The scale and extent of this decline suggests that several mechanisms are 
operating, including landscape-scale barrier effects. We found that the effectiveness of underpasses at 
getting bats safely under roads varied considerably, with those displaced from known, severed commuting 
routes being particularly ineffective. Wire bridges over the road (bat gantries), structures increasingly 
favoured in Europe, were largely ignored by bats and hence completely ineffective. 

We have shown that bats are indeed affected by roads, justifying the attention given to mitigation. 
However, due to inadequate resources, poor experimental design, poor implementation and lack of legal 
enforcement, mitigation is at best largely untested and often does not help protect bats at all. With UK 
government funding we are developing a more rigorous, evidence-based approach to ecological impact 
assessment and mitigation for use by road-builders, planners and ecological consultants. We believe that 
a more evidence-based approach would make many areas of conservation and mitigation more effective 
and cost-effective. 

P
LE

N
A

R
IE

S



 

A N E T  2 0 1 4  C O N F E R E N C E Page 13

Roads in the landscape – an Australian perspective
Andrew F. Bennett 
Deakin University, Australia

Keywords: Australia, habitat, movement, filters and barriers, disturbance, ‘road effect zone’

Roads and motorized transport are an integral part of human society in Australia. Road systems are 
pervasive through all ecosystems and impose a distinctive anthropogenic pattern on the landscape. The 
length of roads and the area they occupy is immense; yet it is by their wider effects on the landscape 
that road systems have their greatest impact on the environment. ‘Road ecology’ is growing in scope 
and rigour; and Australian ecologists, land managers and agency personnel are making a significant 
contribution to this field.  A notable contribution has been in identifying the ecological values of networks 
of remnant native vegetation typically associated with many road systems in Australia.  

The direct effects of roads and their wider influence in the landscape can be appreciated by considering 
the major ecological functions of linear systems. First, roads affect the habitat of plants and animals. 
Road construction destroys habitat; but remnant vegetation along road reserves can preserve examples 
of natural vegetation, support plant and animal species (including some threatened species), and 
comprise a substantial percentage of remaining native vegetation in developed landscapes. Second, 
road systems can facilitate the movement of organisms, either along the road surface, above the road or 
within roadside vegetation. Such movements may benefit individual animals and assist in the persistence 
of metapopulations, but they also facilitate the spread of pest species.  

Third, roads act as filters and barriers to the movement of organisms and to other ecological flows (e.g. 
water) in the landscape. They divide and disrupt populations, and the mortality of animals from road kills 
can have significant impacts on populations. Fourth, road systems are a source of disturbance to the wider 
landscape. Chemicals, materials, light, and sound emanate away from the road and may have profound 
effects on the surrounding environment. The ‘road effect zone’ over which such disturbance occurs is 
large, but in Australia it has not yet been fully quantified or appreciated. Finally, secondary effects that 
arise from the access that roads provide to large natural areas have additional far-reaching effects.    

Solutions to mitigating the effects of roads requires an approach that recognises the place of roads in the 
landscape; that their influence extends far beyond the immediate construction site; that they have multiple 
ecological impacts that result in long-term change; and that as the road density and road traffic increase, 
these impacts accumulate in a non-linear manner.  
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- World leaders in developing international best practice in road ecology 
- Expert advice & review, fauna-sensitive design, monitoring and planning
- Clients include local to international government, private industry & NGO 
- Combined experience of 80+ years of applied research & delivery

ARCUE Deputy Director Dr Rodney van der Ree: rvdr@unimelb.edu.au
https://arcue.botany.unimelb.edu.au

AUSTRALIAN RESEARCH CENTRE FOR 
URBAN ECOLOGY

Proudly providing support for the Australasian Network for Ecology and Transportation
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FULL PAGE ADVERTISEMENT FOR NICHE
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EXTENDED TALKS

The promise and realities of ecological offsets 
Yung En Chee 
The University of Melbourne, Victoria, Australia

Keywords: ecological offsets, compensation, compliance, monitoring, enforcement

Development activities often result in residual ecological impacts even after appropriate avoidance and 
mitigation measures have been taken. Ecological offsets are measures designed to compensate for 
these residual impacts so that on the whole, development impacts and conservation gains balance out 
and society incurs “no net loss”. The idea of offsets has been rapidly taken up worldwide and offsets 
have become increasingly popular instruments in regulatory and voluntary frameworks for sustainable 
development and environmental management. But offsets are controversial and there is considerable 
opposition to their use. Why? And what do they really involve? The principles that underpin the credible 
use of offsets include:

•	 Adherence to the mitigation hierarchy

•	 A clear statement of an objective that is defined with respect to the affected entity

•	 Commitment to ‘like-for-like’ compensation 

•	 Early identification of the limits of what can be offset

•	 Clear rules and measurement systems for quantifying losses and gains to ensure fair exchange

•	 Accounting for uncertainties and risks that might affect the environmental outcomes of offsets over 
the short and long term; and

•	 Transparent and effective compliance, monitoring and enforcement of approved offset arrangements

I elaborate on the principles that underpin the credible use of ecological offsets and explain what challenges 
each involves. Using these principles and the aid of some case studies, I’ll then discuss how real-world 
offsetting policies and practice measure up.
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The cost of caring for wildlife road trauma
Vanessa Gorecki
Wildcare Australia, Queensland, Australia

Keywords: wildlife hospitals, carer organisations, animal injury, rehabilitation

This talk provides a summary of the road related records of animals admitted to selected wildlife hospitals 
and wildlife care groups across South-east Queensland. Records for one carer organisation indicate that 
a total of 1171 animals (25% of total) were admitted due to road trauma in 2011, increasing to 1490 (28%) 
in 2012, a 3% increase. Animals typically admitted to carer organisations (where roads are a factor) are 
typically admitted due to:

•	 injury caused by collisions with vehicles 

•	 animals orphaned by fatalities caused by vehicle collisions 

•	 animals admitted due to loss of habitat due to road infrastructure upgrades. 

Unsurprisingly, common species such as Eastern Grey Kangaroos, Red-necked Wallabies, Common 
Brushtail Possums and Ringtail Possums comprise the majority of records. However threatened species 
are also admitted and in one year, one carer organisation was responsible for the rehabilitation of:

•	 approximately 70 Koalas (EPBC listing: Vulnerable) 

•	 three Giant-barred Frogs (Qld and EPBC listing: Endangered) 

•	 two Long-nosed Potoroos (Qld and EPBC listing: Vulnerable). 

Grey-headed Flying-foxes (EPBC listing: Vulnerable) are documented within records of flying-foxes 
admitted due to road trauma and colonies of dependent pups of colonial breeding microbats are admitted 
due to inappropriate roost disturbance in road structures. 

This summary will include an overview of the diversity of species admitted to selected wildlife hospitals 
and carer organisations, the common injuries faunal groups present with and common rehabilitation 
timeframes and outcomes. Approximate costs for the rehabilitation of wildlife affected by road trauma will 
be provided.
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Can we mitigate the impacts of roads and transportation?
Darryl Jones
Griffith University, Queensland University, Australia

Keywords: road barrier affect, mitigating impacts, fauna crossing structures, ecoducts, fauna overpasses, road permeability

Roads form an ever-expanding network of hard surfaces across all the landscapes of the earth. These 
structures represent varying impediments to the normal movements of animals –livestock and wildlife 
– as well as pedestrians. Roads are, obviously, intended to aid the efficient transit of vehicles and their 
passengers and loads with minimum risk at optimal speed. Key principles of modern road design include 
uninterrupted vehicle progress and passenger safety, both of which are significantly threatened by 
collisions with animals. At the same time, there is growing acknowledgement that roads often represent a 
form of barrier to ecological movement (such as animal dispersion) and that simply fencing exacerbates 
these problems. For the last few decades, road engineers and road ecologists have teamed to increase 
the ecological permeability of roads while at the same time enhancing public safety. This has lead 
to considerable design innovation with a wide variety of safe passages for wildlife being constructed 
throughout the world. This includes purpose-built fauna underpasses and overpasses, as well as fish 
ladders, glider poles and rope ladders. In some cases, species-specific structures have been developed 
included remarkable over-road bridges for lemurs, dormice and even koalas. Such structures are now 
routinely included in road designs, though definitive evidence of their value and cost-effectiveness lags 
significantly. I will argue that assessments of these structures are essential if we are to develop this 
practice.
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Impacts and opportunities with linear infrastructure other than roads 
A. David M. Latham
Landcare Research, New Zealand

Keywords: linear infrastructure, industrial linear corridors (ILC), mitigation, planning

Roads are only one type of manmade linear corridor in the landscape. Rail, utility easements and other 
industrial linear corridors (ILC) provide access, energy and support economic growth. They are pervasive 
in many regions, with some features occurring at densities similar to or greater than roads. They can 
have wide-ranging environmental and biological effects that can extend well beyond the actual footprint 
of disturbance. Generally, however, relatively little is known about the ecological effects of these types of 
features compared to those associated with roads.

Similar to roads, railways and ILC can create barriers to animal movements and lead to avoidance of the 
feature and functional habitat loss near it. They can facilitate the dispersal of invasive plant and animal 
species; increase access for hunters and poachers; and modify animal behaviour. Railways can also 
result in collisions between trains and animals. Powerlines are particularly common in highly urbanised 
areas (where they often parallel roads), but they can also span long distances across relatively pristine 
habitat. Both the linear clearing that results from the construction of the utility and the structural elements 
(e.g., pylons and cables) of the powerline can negatively impact species of plants and/or animals. The 
most extensive networks of ILC in many parts of the world are associated with the energy sector, e.g., 
seismic exploration lines (used to identify and map oil and gas deposits suitable for extraction) and 
above- or below-ground pipelines. The ecological effects associated with these features – such as altered 
predator–prey dynamics – can be subtle and particularly difficult to predict and quantify.

The longevity of the impacts caused by non-road linear infrastructure is a function of the intensity of 
disturbance during its creation and use, and the degree to which it is actively reclaimed if and when it 
becomes inoperative. Some features – such as railway lines and powerlines – must necessarily remain 
active and accessible, making it difficult to mitigate their negative effects. Identifying areas where impacts 
are likely to be highest, and avoiding them if possible, is a key mitigation strategy during the planning 
phase. Wildlife crossing structures and structural designs, such as below-ground pipelines, may mitigate 
post-construction impacts. Co-planning among companies operating in a region can reduce the total 
footprint associated with ILC by substantial amounts, thereby reducing both construction and maintenance 
costs and biological impacts. Effective integrated planning by environmental agencies, resource extraction 
companies and permitting agencies is an opportunity to minimise unwanted impacts associated with 
paved and unpaved roads, rail and other ILC.
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Spatial planning to mitigate the impact of roads on wildlife
Jonathan R. Rhodes  
University of Queensland, Australia

Keywords: road network design, over-passes, under-passes, spatial planning, koala, decision tools

Roads can have major impacts on wildlife and biodiversity, particularly in urban landscapes, or in the vicinity 
of large infrastructure developments. This is driven primarily by increased mortality, the fragmentation and 
loss of habitat and impacts on animal behaviour. Consequently, limiting the impact of roads on wildlife is 
a major and important challenge. In this context, there are two main types of strategy that can be adopted 
for limiting the impact of roads on wildlife. These are: (1) at the road network design phase, design the 
placement of roads, or traffic routing, in such a way that it minimises impacts on wildlife, and/or (2) develop 
structures, such as over-passes and under-passes, that allow animals to move across roads unharmed. 
However guidelines and methods for deciding how to design road networks or where to locate structures 
to allow animals to cross roads so as to minimise impacts on wildlife are generally lacking.

In this talk I will present work we have been doing on developing new approaches to do exactly this using 
the koala as a case study. In one study we examine to extent to which it is better to accommodate growth 
in vehicle numbers by increasing the number of roads versus increasing capacity on existing roads in the 
design road networks. In the second study we develop a new approach that allows us to identify the most 
cost efficient locations for over-passes or under-passes, where the goal is to maximise the persistence 
of a species.

We show that in almost all situations, impacts on wildlife is minimised by accommodating vehicle growth 
by increasing capacity on existing roads rather than building new roads. This provides an important 
principle to guide road network design that aims to limit impacts on wildlife. We also demonstrate that our 
approach for identifying cost efficient locations for over-passes and under-passes is effective and allows 
us to explicitly estimate the trade-offs between cost of implementation and benefits to wildlife. I will end 
my talk with a discussion around how these approaches could potentially be integrated into real-world 
planning for transport infrastructure.    
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Incorporating experiments into road mitigation and monitoring projects
Rodney van der Ree
Australian Research Centre for Urban Ecology, Royal Botanic Gardens Melbourne and The University 
of Melbourne, Victoria, Australia

Keywords: mitigation, effectiveness, study design, monitoring, evaluation, experimentation

Roads and traffic have significant negative impacts on a wide range of taxa ranging from snails to bears 
and birds to bats. Increasingly, road designs are modified and specific structures installed on new roads 
and retrofitted to existing roads to mitigate these negative effects. There is clear and unequivocal evidence 
from around the world that a wide range of species of wildlife regularly and frequently use crossing 
structures and that well-designed and maintained fencing greatly reduces rates of wildlife mortality and 
funnels animals towards the crossing structures. The over-arching objective of mitigation is to ensure that 
the construction and operation of a road does not further endanger (or preferably improves) the persistence 
of populations of wildlife.  If the mitigation is ineffective and the population of the target species continues 
to decline (and assuming other causes of decline have been eliminated), the road agency would be 
required to modify the road or mitigation measures to ensure the recovery of the threatened species.  
Decisions must therefore be made about which feature of the road or mitigation should be modified and 
by how much.  For example, should twice as many crossing structures be installed, or should the existing 
underpass be modified to have a dirt floor, furniture or skylights?  Do the culverts need to be higher, 
shorter or wider?  Should the underpasses be replaced with land bridges?  The current approach to road 
mitigation is focused on installing the best mitigation for the least cost at as many locations as is needed 
and feasible.  This approach ensures that current best practice is adopted and that priority locations are 
identified and are mitigated.  However, this approach does not explicitly facilitate the learning of new 
information about which parameters proportionally influence mitigation effectiveness.

An experimental approach to mitigation and monitoring is urgently required, where the effect of specific 
variables on mitigation effectiveness are explicitly tested. In this presentation, I will discuss the limitations 
with our current approach and identify the benefits of adopting an experimental approach. I will discuss 
the importance of carefully formulating the question and highlight principles of study design and selection 
of study sites.  Other considerations are also required, such as randomization, ensuring adequate levels 
of replication and the inclusion of control sites and collecting data before and after the manipulation.  

Road agencies must recognize the importance and potential value of experimentation to allow them to 
better meet their obligations at building and managing ecologically sustainable road networks.  There are 
also potentially large cost-savings if smaller or cheaper mitigation structures are equally as effective as 
more expensive structures or road designs.   The design of the experiments must be integrated with the 
design of the roads to test the effects of parameters that road agencies are most interested in.
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Challenges and Opportunities Facing Agencies with New ProjectsDesigning 
and building in road corridors with biodiversity in mind – a Victorian 
experience 
Scott Watson 
VicRoads, Victoria, Australia

Keywords: biodiversity, environmental sustainability, road planning and design, urban, Victoria

VicRoads is responsible for the running of a safe and efficient arterial road network across Victoria. Making 
‘the road system more environmentally sustainable’ is one of our four high level objectives. One aspect 
of environmental sustainability is biodiversity conservation. This presentation briefly explores a number of 
issues facing a landscape architect involved in the design and construction of new road projects.

Topics discussed will include the ongoing challenge of designing for biodiversity, ideas for resolving 
competing demands, vegetation establishment techniques and contract management, the emerging face 
of novel ecosystems and a shifting role for urban greening.
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Challenges Facing Transport Agencies with respect to Fauna and Linear 
Infrastructure – Queensland 
Ramses Zirteck
Queensland Department of Transport and Main Roads, Queensland, Australia

The Queensland Department of Transport and Main Roads (TMR) delivers linear infrastructure projects 
and manages a multimodal transport network in Queensland. The Queensland government is renewing 
focus on developing Queensland’s strengths in tourism, agriculture, resources and construction. 

This focus on growing a four pillar economy places emphasis on TMR to provide public transport 
solutions, improve the quality of our roads and bridges, and selecting the correct infrastructure solutions 
for construction works.

This program of delivery includes essential environmental considerations such as managing road impacts 
on natural, human and cultural environments. A key element of this is linear infrastructure interactions with 
the natural environment and ways to avoid, minimise and mitigate impacts.

Avoidance and mitigation of impacts of linear infrastructure have many considerations and this presentation 
will provide an overview of some of the challenges, and TMR processes, for managing these impacts 
including Fauna Sensitive Road Design. Several project examples from QLD and learnings will also be 
presented.
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PARALLEL SESSIONS

Assisting woodland birds to cross the Hume Highway, NSW: comparing the 
effectiveness of two bird crossing designs in an open rural landscape
Stephen J. Ambrose
Ambrose Ecological Services Pty Ltd, New South Wales, Australia 

Keywords: woodland birds, bird crossing, road bridge, bird underpass, riparian corridor, Hume Highway

Sections of the Hume Highway have recently been widened and diverted around towns in the South-west 
Slopes region of NSW. This has resulted in the removal of some remnant woodland from the sides of 
the highway and aligning new highway sections through or adjacent to small woodland patches in a rural 
landscape where most of the native woodland has already been cleared.

Since May 2012, the numbers and types of woodland birds flying over or under the Hume Highway have 
been recorded during autumn and spring surveys at two different bird crossings along the Woomargama 
Bypass: a bridge over an existing riparian woodland corridor and a specially-designed bird underpass.

The mean number of bird movements under the bridge per survey period (41.3 ± 11.8 bird crossings/9 hrs 
survey time/season) is significantly greater than the mean number passing through the bird underpass 
(4.9 ± 2.3) (t = 3.13, df = 45, P < 0.005). There were no significant differences in the mean number of bird 
movements across the highway within 300 m either side of the bridge (44.1 ± 7.4) and the underpass 
(41.7 ± 8.0) (P > 0.50).

The mean number of bird movements over the bridge per survey period (55.9 ± 18.9) is also significantly 
greater than the mean number passing over the underpass (14.8 ± 2.4) (t = 2.29, df = 45, P < 0.05). 

Fewer bird species were recorded passing through the underpass (five species) compared with under 
the bridge (20 species). This is also despite similar numbers of bird species being recorded crossing over 
and to the sides of the bridge and underpass (70 species at the bridge and 67 species at the underpass).

These early results suggest elevated road bridges over riparian corridors are more effective in assisting 
woodland birds to cross the highway than are bird underpasses that connect narrow woodland corridors 
on either side of the road.
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Watching the grass grow: a beneficial experience
Carol Bannock1, Robyn Simcock2 and Gregory Holwell3 
1 Beca Infrastructure, New Zealand

2 Landcare Research, New Zealand

3 University of Auckland, New Zealand

Keywords: biodiversity, mowing, invertebrates, road verges, grass

Road verges can contribute positively to New Zealand’s biodiversity by supporting native plant and animal 
species and habitats. By coupling biodiversity and cost saving initiatives there is greater incentive for 
them to be managed to perform an ecological role. 

The Auckland Motorway Alliance (AMA) is tasked with the operation and maintenance of some 200 
km of motorway and undertakes grass maintenance at significant cost. This paper introduces a trial 
undertaken by the AMA, investigating the efficacy of reducing grass maintenance frequency. The trial had 
two objectives; the first was to see if a reduced grass-cutting frequency was feasible from a cost, visual 
and grass health perspective. The second was to determine whether reducing the grass-cutting frequency 
assisted biodiversity of native and beneficial exotic invertebrates. 

The identified standard mowing practice was to cut grass to a height of 40 – 80 mm up to 8 times per 
year. This effectively crippled grass in areas of high stress (e.g. low fertility). In the trial, treatment sites 
were left for 6 and 12 months before being cut. Diversity and abundance of many groups of invertebrates 
were higher in the treatment sites. They were also found to be visually more appealing than the control 
sites. Ease of maintenance depended on site fertility with fertile sites being harder to cut than low fertility 
sites. The presence of kikuyu was another key factor. Results indicate reducing mowing frequency is most 
effective on low-fertility sites and where kikuyu is absent. 

The trial is to be extended to larger areas of the AMA network. All going well it is envisaged that it 
will influence standard highway grass maintenance practice in New Zealand while encouraging a re-
think regarding species of grass used on motorways and ways it is established, as this ultimately effects 
maintenance requirements and its biodiversity value.
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Do road ecology studies successfully inform road planners on how to 
mitigate impacts to wildlife? 
Bhardwaj, M. and van der Ree, R.
Australian Research Centre for Urban Ecology, Royal Botanic Gardens Melbourne and The University 
of Melbourne, Victoria, Australia   

Keywords: road ecology, mitigation, wildlife, road planning and design

Road ecology studies often address the need to mitigate the impact of roads on wildlife, however few 
studies actually test and thoroughly detail strategies to do so. Road planners may have difficulty using the 
information from ecological studies because research projects are not necessarily designed to address 
the questions that planners and designers have. In cases where the questions are addressed, other 
factors (e.g. the socio-economics of the community) may overshadow ecological information and thus the 
road effects are not resolved. 

In this study, we synthesized the scientific literature on road impacts to evaluate how many studies 
suggested practical mitigation solutions. Direct impacts of roads on individuals, such as road mortality 
and barrier or filtering effects, were the most investigated in the literature. Fewer studies have evaluated 
indirect effects of roads, such as those that may degrade habitat quality (i.e. noise and light pollution) 
although interest in these impacts seem to be increasing. We also evaluated how valuable the study was, 
from a planning perspective, by analyzing how many of these studies provided methods to implement 
their recommendations within and outside of their immediate study system.PA
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Wildlife Warning Signs: Public Assessment of Components, Placement and 
Designs to Optimise Driver Response  
Amy Blacker and Darryl Jones
Griffith University, Queensland, Australia  

Keywords: wildlife–vehicle collisions, road signs, sign design, driver behaviour, mitigation, public survey

    

Wildlife warning signs are the most commonly used and widespread form of road impact mitigation, aimed 
at reducing the incidence of wildlife–vehicle collisions. Evidence of the effectiveness of currently used 
signs is rare and often indicates minimal change in driver behaviour. Improving the design of these signs to 
increase the likelihood of appropriate driver response has the potential to reduce the incidence of wildlife–
vehicle collisions. This study aimed to examine and assess the opinions of drivers on wildlife warning 
sign designs through a public opinion survey. Three currently used sign designs and five alternative sign 
designs were compared in the survey. 

A total of 134 drivers were surveyed. Drivers’ responses to the eight signs were scaled separately at 
three speed limits and participants indicated the sign to which they were most likely to respond. Three 
signs consistently ranked high. The messages conveyed by these signs and their prominent features 
were explored. The presence of temporal specifications and an updated count of road-killed animals on 
wildlife warning signs were assessed. Animal-activated and vehicle speed-activated signs were ranked 
very highly by participants. 

Further investigations into effective sign design are needed, including additional public surveys that 
assess potential habituation to signs and involve more participants. Additionally, alternative signs should 
be designed in collaboration with relevant road authorities. Ultimately, extensive field trials of various sign 
designs are needed to further this research into optimising wildlife warning sign designs.  
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Encouraging underpass use by bandicoots and bobtails: keep them short 
and well vegetated
Brian Chambers and Roberta Bencini
The University of Western Australia, Western Australia, Australia

Keywords: underpass, southern brown bandicoot, western bobtail

Fauna underpasses are fast becoming a standard design inclusion on new road construction projects in 
Australia, however there is a dearth of robust data available to road construction agencies on how best to 
build and manage these structures. Our study set out to determine the factors that influenced the use of 
underpasses by southern brown bandicoots (Isoodon obesulus fusciventer) and western bobtails (Tiliqua 
rugosa) to determine how best to design and maintain these structures. 

We monitored the use of 10 fauna underpasses in the Perth metropolitan area for 13 months using 
motion activated infrared cameras and microchip readers. We trapped areas of up to 8 ha at either side 
of the underpasses five times in the course of the study to microchip the resident animals and estimate 
the size of the local populations. We calculated the mean weekly frequency of use corrected for local 
population size and the total proportion of marked animals that used each underpass. Generalized linear 
models were used to test the effect of underpass length, cross sectional area, vegetation cover near the 
entrances, presence or absence of furniture, use by feral predators and time since construction on use 
by the two focal species. 

Frequency of use by bandicoots was negatively correlated with underpass length and positively correlated 
with vegetation cover, but none of the factors measured impacted the frequency of use by bobtails. Time 
since construction was negatively correlated with the proportion of the populations of both species that 
used the underpasses. 

Our results demonstrate that minimising the length of fauna underpasses is likely to be the most critical 
factor in encouraging use by small mammals. Determining the cause for the decline in use with time since 
construction is also important to ensure the long term value of these crossing structures.

PA
R

A
LLE

L



 

A N E T  2 0 1 4  C O N F E R E N C E Page 31

A Case study on Threatened Species Management on Roads and Maritime 
Services Bridges: subtitled “Ospreys on your Assets” 
Greg Collins
Roads and Maritime Services, New South Wales, Australia

Keywords: osprey, relocation, deterrents, wildlife-vehicle collision, mitigations, threatened species

Managing threatened species that select road infrastructure to roost on is an increasing dilemma for 
road agencies. Maintaining infrastructure whilst minimising impacts on threatened species is a legislative 
imperative and in the face of increasing complexity and cost efficiencies road agencies must seek 
opportunities to develop effective strategies to manage wildlife. 

The Roads and Maritime Services (RMS) maintain the state road network in New South Wales, the road 
system is a key piece of infrastructure catering for both passenger and freight journeys. A significant 
maintenance program is required to keep the road and bridge assets in a condition that is fit for purpose. 
During major maintenance works, disturbance of threatened ospreys nesting on bridges is inevitable 
and mitigating these effects to prevent a “Significant Impact” under the NSW Environmental Planning 
and Assessment Act 1979 was a key goal of the RMS staff.  The presentation covers four Bridge sites in 
Northern NSW requiring significant maintenance work lasting longer than a year that are known osprey 
breeding and roosting sites. 

This case study demonstrates that understanding threatened species requirements are critical to 
developing an effective mitigation strategy, and that a well-executed before-after monitoring demonstrated 
that the solution was both ecologically effective and cost-effective.  Finally, the results of this work can be 
applied to other locations. Threatened species are increasingly being attracted to roadside environments. 
As road corridors are upgraded and maintained the potential for conflict will continue.   It is not fully 
understood how wildlife interact with road assets or how best road agencies can continue to carry out 
vital road maintenance whilst reducing impacts to biodiversity. A Case study on Threatened Species 
Management on Roads and Maritime Services Bridges: subtitled “Bats in your Assets”. PA
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Roadkill monitoring and mitigation in a highly sensitive environment  
Troy Crystal and Andrew Fowler
Department of Infrastructure, Energy and Resources, Tasmania, Australia  

Keywords:Tarkine, roadkill, mitigation, training, education, road construction

 

The Tarkine Drive was created from existing tracks in northwest Tasmania to increase tourism accessibility 
has required detailed environmental consideration and grassroots engagement – particularly with 
construction contractors. 

The drive was created solely from a series of ex-forestry roads and tracks that passed through coastal 
heathland, rainforest, regenerated forest, active logging coupes, world heritage areas and the last major 
bastion of disease-free Tasmanian devils. A significant amount of emphasis has been placed on monitoring 
pre-construction levels of roadkill and implementing measures to minimise road-user impacts on local 
wildlife. A suite of undertakings made in the project application for EPBCA approval form the basis of the 
conditions of that approval.

A number of programs and procedures have been implemented throughout the construction phase of 
the road upgrade, including two different training and education programs delivered to all staff from road 
construction contractors that teach them about local environmental sensitivities, impact minimisation and 
species identification. Selected members of the contractor team have also been educated in animal 
handling and in procedures for dealing with injured animals, as well as recording and reporting roadkill 
events. Training is provided on a monthly basis, and has resulted in a significant increase in engagement, 
understanding and appreciation of environmental sensitivities.

To assist with daily roadkill monitoring requirements, an Android app was developed to provide these 
contractors with guidance in animal identification, ensuring consistent reporting methodology and 
enabling collection of accurate spatial data. This information is being collated to assist with identifying 
roadkill patterns, the assigning of hotspot locations and informing decisions on how to mitigate roadkill 
occurrence. 

Currently, a number of different roadkill mitigation measures are being trialled, including ‘tried and tested’ 
methods such as wildlife signage and speed reductions, along with some newer technologies which have 
not hitherto been tested on Australian wildlife. It is hoped that the success of the app, the training program 
and the mitigation measures being trialled in this project can be extended and implemented across the 
state with a greater degree of efficiency and confidence.  
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Improved understanding of wildlife mitigation processes for linear         
transportation networks in Australia 
Cathryn Dexter
Environmental Futures Research Institute, Griffith University, Queensland, Australia 

Keywords: road, wildlife mitigation, habitat connectivity

Government agencies and transport authorities in Australia are facing the challenge of safeguarding 
landscape permeability for wildlife through the acquisition of land to restore habitat or to provide movement 
corridors. They are also attempting to mitigate the effects of linear transport infrastructure (i.e roads and 
rail) on wildlife by building safe fauna passages over and under new roads during construction and even 
retrofitting existing culverts and road bridges to facilitate animal movement. Species survival is linked to 
their mobility and poorly planned wildlife mitigation placement, and designs that do not address this basic 
requirement, may become a waste of public funds and create a variety of ecological problems. Even 
though there has been significant investment in the development, design and placement of wildlife road 
mitigation worldwide and, almost five decades of trialling wildlife road mitigation methods, information 
on the effectiveness of these measures still remains scant due to insufficient monitoring and reporting 
practices. Many important issues and higher order ecological questions persist, in particular, optimal 
placement of wildlife road mitigation measures. This presentation will identify the priority knowledge gaps 
and evaluate the current practices of researchers and transport network authorities. It will also outline the 
processes that are required to meet the objectives for cost-effective wildlife mitigation which achieve both 
local and regional conservation goals. 
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Monitoring Fauna-sensitive Road Design Measures in a Woodland            
Environment 
Amy Evans
NGH Environmental, New South Wales, Australia

Keywords: ecology, mitigation, road infrastructure

The design of monitoring programs is often a compromise between the short term needs of the proponent 
to meet compliance requirements, and the long term research goals of regulators in the monitoring of 
fauna sensitive road design measures. Monitoring programs designed in response to consent conditions 
may not be sufficient to answer the long term population biology questions that are of real concern and 
interest, nor determine whether mitigation measures are successful.  This has been a learning of the 
monitoring of design measures for the six road upgrade projects along the Hume Highway, in southern 
NSW. 

A monitoring program was undertaken to assess the impacts on a squirrel glider population at Thurgoona 
from the Albury Bypass project. The objective was to monitor movement in individuals across the highway 
as a result of the Bypass, which dissected a known population of the species. The program showed 
that Squirrel Gliders both persisted in the environment, and were successfully breeding, during the 5 
year monitoring program. The program however also found no evidence that animals were successfully 
crossing the bypass. Hence, there is a possibility that the population has been divided potentially into 2 
sub-populations. However, given the short duration of the monitoring program, the long term impact of the 
road as a barrier cannot be assessed. 

Similarly, a five year monitoring program was undertaken for assessing the use of nest boxes as 
supplementary habitat. This program demonstrated that nest boxes are often constructed wrongly 
and installed inappropriately, greatly reducing the life of the nest box. Learnings from the five years of 
monitoring will be discussed. 
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The Australian legislative framework – Is it effectively addressing the       
impacts of linear infrastructure on wildlife?  
David Francis
Principal Environmental Scientist, Cardno, Queensland, Australia  

Keywords: law, policy, barrier mitigation

This paper examines the effect of statutory provisions at all levels of government on the uptake of barrier 
mitigation measures in Australia. 

Legislation is the ultimate driver behind most barrier mitigation works associated with linear infrastructure. 
The law identifies ‘at risk’ species and governs the way assessment agencies consider potential impacts 
on this wildlife. The law also defines how linear infrastructure projects are approved and sets the policy 
framework that shapes their ultimate form. Without unambiguous laws and/or policy there is little chance 
effective barrier mitigation would be adopted by the developers of linear infrastructure.

So is the current legislative framework adequate? This paper will touch on major legislation in each State, 
and at the national level, that address threatened species and linear infrastructure. A greater level of 
examination will be applied to the Queensland legislative framework and whether it is ultimately successful 
in protecting wildlife through the planning of linear infrastructure, prescribing impact assessments, granting 
of approvals and subsequent monitoring and enforcement of these approvals. Improvements to the way 
the legislative framework addresses the impact of linear infrastructure on wildlife are presented.  
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Managing the other linear corridor; railways. The Country Regional Network 
Perspective (aka saving the world, one corridor at a time)
Amber Gibbins
John Holland Rail Pty Ltd, Country Regional Network, Australia    

Keywords: Railway, CRN, John Holland

The Country Regional Network (CRN) is owned by the NSW Government and is the largest rail network 
in NSW. It covers 2,386 kilometres of operational freight and passenger lines and 3,139 kilometres of 
non-operational lines, as well as 27,000 hectares of land and infrastructure, 1,200 properties (including 
356 heritage buildings), 600 rail under-bridges, 384 road over-bridges and approximately 8,500 culverts. 

Over the last 30 years, the management of the CRN has changed hands 5 times, and over that time the 
goals of environmental stewardship and standards have varied. John Holland Rail Pty Ltd (JHR) won 
the competitive tender to manage the CRN in November 2010, and has been “running the railway” from 
January 15, 2012.  Our mantra has been “Sustain, Conserve, Protect and Grow”, and the presentation 
outlines the approach required to identify, prioritise and conserve a network of linear assets, but also how 
to influence change in what’s essentially a 200 year old network. It’s about identifying the challenges and 
tremendous opportunities in saving the world, one corridor at a time. 

Upon taking up the management of the CRN, it was found that there was no useful environmental data 
on the corridor. No mapping, no records of environmental training, no lists of threatened species sites or 
indigenous heritage or anything you would expect to exist for a functional railway. But what we did have 
was a workforce that had worked on the CRN for many years with incredible energy and momentum and 
a Client striving to raise environmental standards.

Included in the presentation is a case study summarising some of the challenges faced and how we have 
empowered the workforce to innovate. We call this case study “The Good, the Bad, and the Ugly (but 
awesome)”.
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Use of underpass culverts by the endangered Growling Grass Frog Litoria 
raniformis
Daniel Gilmore and Sally Koehler
Biosis Pty Ltd, Victoria, Australia

Keywords: culverts, Litoria raniformis, underpass, amphibians, mark-recapture

 

Underpasses are widely used overseas to mitigate the impact of roads on amphibians, with varying levels 
of success. However, there is scant data the use of underpasses by Australian frogs. Given this lack of 
data, it is important to document evidence of the use of these structures, particularly where they have 
been built to mitigate the effects of roads for a threatened species. 

We monitored the use of box culverts by a translocated population of the threatened Growling Grass 
Frog Litoria raniformis. Our study site was a wetland consisting of two ponds constructed on either side 
of a roadway and connected by four culverts. The ponds and culvert underpasses were built as part of 
an offset package for the removal of a nearby dam that the population originally occupied. The bases of 
three of the four culverts were permanently inundated. Movement through the culverts was established 
from mark-recapture data collected between November 2010 and May 2011. Of 244 marked frogs, we 
recorded 53 individuals collectively undertake 63 movements through the culverts. Single journeys were 
the most commonly recorded type of movement. We also observed individual L. raniformis swimming 
within the culverts on several occasions.

We established that Litoria raniformis does use culverts of the design used at our study site and therefore 
the installation of these structures may assist with maintaining habitat connectivity for this species and 
potentially for closely related species such as L. aurea. However, their effectiveness at mitigating the 
barrier effect of roads on these species is unknown. Although we only examined one site and culvert 
design, our observations indicate that for highly aquatic frogs such as L. raniformis, culverts may be most 
effective when they are permanently inundated (with air space) and are hydrologically linked to aquatic 
habitat on either side of the roadway.  
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Usage rates of an under-road tunnel by three Australian frog species  
Andrew J. Hamer1, Rodney van der Ree2, Michael J. Mahony3 and Tom Langton4 
1, 2 Australian Research Centre for Urban Ecology, Royal Botanic Gardens Melbourne and The University of Melbourne, Victoria, Australia

3 The University of Newcastle, New South Wales, Australia

4 Herpetofauna Consultants International, Suffolk, United Kingdom 

Keywords: amphibian movement, animal behaviour, dispersal, road ecology, road experiment, wildlife underpass

Amphibian populations are at risk of adverse impacts from roads and traffic, particularly where roads are 
close to wetlands and streams. High numbers of amphibians are either deterred from crossing or killed 
by traffic, contributing to population declines. Many amphibians in Europe and North America regularly 
use under-road tunnels during dispersal. However, these structures have not been shown to mitigate the 
impacts of road mortality on frog populations in Australia. 

We tested the behavioural response of three Australian frog species to a 12-metre amphibian under-
road tunnel (ACO Polycrete Pty. Ltd.). We observed frog behaviour at night in an experimental system, 
where one individual was placed under an acclimation chamber near the tunnel entrance for 5 minutes, 
then released and its behaviour was monitored for up to 25 minutes. In April and October 2012 we tested 
34 striped marsh frogs (Limnodynastes peronii), 54 green and golden bell frogs (Litoria aurea) and 15 
broad-palmed rocket frogs (Litoria latopalmata). The overall proportion of tunnel usage (i.e. frogs entering 
the tunnel) among the three species was 0.13 out of 103 frogs tested. The proportion of usage for Lim. 
peronii, Lit. aurea and Lit. latopalmata was 0.21, 0.07 and 0.13, respectively. The mean time taken for an 
individual to enter the tunnel was 14 minutes 24 seconds. 

The results of this study showed that there was low usage of the ACO under-road tunnel compared to 
the relatively high usage rates of the tunnels by amphibians in the Northern Hemisphere. The lack of use 
of the tunnels probably reflects the behaviour of Australian frogs and our experimental setting, rather 
than the apparent unsuitability of the ACO tunnels. The next step in this study is to test frog usage of 
ACO tunnels installed under several roads near wetlands so that the behaviour of wild individuals can be 
assessed.  
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An approach to defragmentation in low-contrast landscapes
Jan Olof Helldin1 and Andreas Seiler2

1 Calluna AB, Sweden

2 SLU (Swedish University of Agricultural Sciences), Sweden

Keywords: cost-efficiency, defragmentation, fauna passages, environmental goals, non-wildlife passages

In order to overcome habitat fragmentation by roads, the present trend is towards identifying habitat 
corridors and building large fauna passages where the habitat corridors intersect major roads. Because 
of the substantial economic investment normally required to construct a fauna passage, it is necessary 
that such passages are directed to the most crucial sites along a road or a road network, i.e. where the 
most defragmentation is received for the money invested. But habitat corridors may not be easily defined 
in all types of landscapes. For example, in forest dominated landscapes like most parts of Sweden, 
animal movements may be rather dispersed, or at least difficult to point out. Also, animal movement 
routes may change during the life span of a constructed fauna passage due to changes in forest age 
or structure. We propose a different approach to defragmentation in such low-contrast landscapes, 
taking into account diffuse or variable animal movement routes. The approach involves acknowledging 
the ecological connectivity delivered by non-wildlife bridges and culverts and boosting this connectivity 
by special wildlife adaptation, thereby spreading rather than concentrating the mitigation efforts in the 
landscape. Specific wildlife passages should be directed only at the remaining barriers, and only if 
necessary to reach specified environmental goals. We suggest that this approach may be cost-efficient 
also in high-contrast landscapes. A new line of research is needed to support the approach, for example 
better description of the relation between use and characteristics of non-wildlife passages, and deeper 
analysis of environmental goals and legislation in order to identify relevant target species for mitigation.

PA
R

A
LL

E
L



A N E T  2 0 1 4  C O N F E R E N C E Page 40

Wildlife Use of Freeway Crossing Structures in Central Victoria 

Lee Harrison and Rodney van der Ree
The Australian Research Centre for Urban Ecology and The University of Melbourne, Victoria, Australia 

Wildlife crossing structures can facilitate safe movement of wildlife across roads. The Calder Highway south 
of Bendigo, Victoria was upgraded to Freeway status between 2003 and 2009. To minimise the impact of 
the road on wildlife (and vice versa), 36 wildlife crossing structures were installed over approximately 40 
km of Freeway. Crossing structures included culvert and bridge underpasses, cable overpasses and at-
grade crossings. 

We used infrared cameras to investigate use of 14 crossing structures by wildlife three years after road 
construction. Monitoring between November 2011 and May 2012 found 36 species using the crossing 
structures, totalling 4861 crossings by wildlife, primarily through the underpasses. Frequent underpasses 
users were eastern grey kangaroos (35%), foxes (28 %), rabbits (9%) and black wallabies (9%).  Average 
underpass use was strongly influenced by one culvert that was used very frequently by kangaroos and 
foxes, with an average of 19.8 eastern grey kangaroo 10.9 fox crossings per day. Many individuals were 
likely involved in crossings but lack of individual identification meant that numbers could not be determined.

Infrequent underpasses users (<2%) were butterflies, bats, echidnas, birds, koalas and reptiles. Brush-
tailed phascogale, common brushtail possum, common ringtail possum and sugar glider were detected 
with hair traps in the surrounding habitat but none were recorded using underpasses. One sugar glider was 
recorded using a cable overpass on one occasion.

This study suggests that many common species will use underpass crossing structures but arboreal species 
are likely to require more specialised structures. Further research is also required to evaluate effectiveness 
of the mitigation at maintaining viable wildlife populations.
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The Eco-Link@BKE: The first purpose built wildlife overpass in tropical 
Asia  
Benjamin P. Y-H. Lee1,2 and Yi Fei Chung2

1 Durrell Institute of Conservation and Ecology, University of Kent, United Kingdom 

2 National Parks Board, Singapore  

Keywords: bridge design, ecological monitoring, fragmentation, Singapore, urbanization, wildlife overpass

The 10-kilometre Bukit Timah Expressway (BKE) was completed in 1986 and linked the Pan-Island 
Expressway to the northern most part of Singapore Island. In the process, the six-lane BKE bisected 
the 164-hectare Bukit Timah Nature Reserve (BTNR) from the 3043-hectare Central Catchment Nature 
Reserve. BTNR, being the smaller fragment, needed intervention for its long-term survival. One of such 
interventions was the proposal to build an ecological link, or Eco-Link, to facilitate the safe crossing of 
animals, and to allow for genetic exchange within animal and plant species found in both two nature 
reserves. 

Construction of the Eco-Link began in mid-2011 and was completed by the end of 2013 at a cost of 
SGD$17 million (approximately AUD$14.4 million). The hourglass-shaped wildlife overpass is 64 m in 
length and 50 m in width at its narrowest point in the middle. A deep soil bed was incorporated into the 
Eco-Link to accommodate the planting of rainforest trees to provide vegetation continuity. Pre-construction 
surveys of selected animal groups (mammals, birds and orthopterans) were conducted using walking 
transects, camera traps, mist-netting and bio-acoustic surveys in both nature reserves to obtain baseline 
data pertaining to species diversity and abundance. Post-construction surveys will be repeated in 2014 to 
investigate the effectiveness of the wildlife overpass. 

Monitoring of key animals groups is necessary to determine the success of such ecological restoration 
projects and this must be planned prior to the construction of the wildlife crossing. The National Parks Board 
and the Land Transport Authority cooperated well to ensure that conservation objectives were factored 
into the bridge design and construction. In addition, the Eco-Link was completed timely with very minimal 
traffic disruption. Long-term studies on the effectiveness of the Eco-Link will hopefully provide valuable 
insights into the importance and use of wildlife overpasses in tropical regions facing rapid urbanization. 
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Translocation of the Fishing Bat (Myotis macropus) between two bridges in 
southern NSW 
Francis Lemckert, Simon Tweed and Anna Senior
Niche Environment and Heritage, New South Wales, Australia 

Keywords: bat, translocation, artificial roost, bridge, mitigation

The alteration of landscapes by humans is leading to ongoing losses of natural roost sites for bats. However, 
some species have demonstrated adaptability by adopting human structures as roost sites. The Fishing 
Bat (Myotis macropus) of SE Australia is one such species, inhabiting bridges and culverts, particularly 
those crossing permanent water. The removal of these structures leads to a possible significant impact 
on the local population where the bridge forms an important roost in an otherwise roost poor landscape. A 
population of the Fishing Bat was located under the to be demolished Crooked River Bridge at Gerringong 
(southern coastal NSW) and a process set in place to move the bats to the new Crooked River Bridge.

An initial assessment found 25-35 bats present in two scuppers under the Crooked River Bridge. Four 
roost boxes containing varying sizes and style types of cavities were installed under the bridge in February 
2013, but only two to five bats regularly used these new roosts. In September 2014 the scuppers were 
filled to exclude the bats, leaving only the four artificial roosts. These were used by one to five bats. These 
were translocated to the new bridge In November 2013 (including five bats inside them). In February 2014 
three roost boxes contained a minimum 14 bats in total. 

This study indicates that Fishing Bats are willing to take up artificial roosts and that this can ameliorate 
the loss of bridge roost habitat for the Fishing Bats. The use of boxes increased significantly with their 
translocation to the new bridge, probably because of their location above a large water body and possibly 
a better location on the bridge structure. This represents a model for excluding Fishing Bats in future 
instances where it is detected in structures.
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Do leaf traits alter the amount of particulate that accumulates on roadside 
plants?  
Ryan J. Leonard, Clare McArthur and Dieter F. Hochuli
The University of Sydney, New South Wales, Australia

Keywords: particulate, leaf, shape, hair, roadside, deposition

Road networks and associated vehicle transport are key contributors to ground level air pollution and can 
increase concentrations of carbon monoxide, polyaromatic hydrocarbons and particulates (particles < 100 
nm diameter) to levels that are harmful to humans and ecosystem health. Plants, with their natural ability 
to collect pollutants, especially particulates, are increasingly being recognised as a practical mitigation 
method to reduce ambient pollution adjacent roadsides. We determined particulate deposition values for 
several ubiquitous species found along Sydney roadsides and investigated the importance of leaf traits 
on particulate deposition. For each species we tagged plants within the first 2 m of the road edge. We 
recorded leaf area for each sample and quantified two particulate size fractions: large (22-100 nm) and 
small (1.6-22 nm). We also recorded leaf shape, arrangement and presence of leaf hairs and whether 
the leaves came from a tree or shrub. We found particulate deposition varied according to species and 
was consistent across sampling months. We also found that plants with leaf hairs and lance shaped 
leaves accumulated significantly more particulate. We used atomic emission spectroscopy to determine 
the concentration of several metals including Cu, Cr, Mn, Al and Fe in particulate from the leaves of two 
morphologically distinct species, Acacia parramattensis and A. longifolia. We demonstrate leaf hairs as an 
important trait to consider in roadside plantings and indicate the need to investigate and include inter- and 
intra-specific differences in leaf traits for model estimates of PM deposition and pollution remediation.  
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Koala road risk in Coffs Harbour NSW
Daniel Lunney, Martin Predavec, Chris Moon, Indrie Miller, John Turbill and Martin Smith
Office of Environment and Heritage, New South Wales, Australia

Keywords: roadkill, Coffs Harbour;,planning, monitoring, koala

 

In 1991, in the work leading to the 1999 Comprehensive Koala Plan of Management for Coffs Harbour, 
we quantified the problem of local roadkill of koalas, and in doing so identified the black spots. This work 
pointed to a planning problem, in addition to a traffic/koala conflict. The question of roadkill was, however, 
largely beyond the scope of the NSW planning instrument (SEPP 44 Koala Habitat Protection) as it was 
promulgated in 1995, with its emphasis on protecting koala habitat. Our current research on koalas in 
Coffs Harbour Local Government Area has identified that the population is in long-term decline, despite 
the considerable planning effort to conserve koala habitat, and road trauma is a threatening process 
contributing to the decline. The research has also shown that as the koala population dwindles, the 
remaining population is found in the south-e ast of the LGA. Yet it is this area that has the most people, 
and thus the most road traffic. A series of upgrades of the Pacific Highway have included significant 
wildlife protection measures, such as fencing and underpasses. A primary conclusion is that unless 
roadkill is taken into account, habitat protection will not be enough to conserve the koala population in this 
rapidly growing coastal city. We also need better monitoring of wildlife roadkill, koalas in this case, so that 
all black spots can be identified. The central lesson is that other key threatening processes need to be 
addressed for urban planning besides habitat retention, and that systematic monitoring of roadkill is part 
of the protective process. We have found from our other studies that this matter is not peculiar to Coffs 
Harbour, but applies elsewhere, especially in the increasingly popular coastal towns.
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Roadkill reduction and preservation of connectivity across the bushland in 
peri urban areas.  
J. Marlow, E. Battaglia and N. Kenny
Northern Beaches Roadkill Prevention Committee, New South Wales, Australia

Keywords: roadkill mitigation, iPhone app, wildlife, connectivity  

The Northern Beaches area is unique in Sydney. Most of the development has been along the coast, 
leaving large tracts of relatively un-fragmented bushland intact. This bushland is cut by three major arterial 
roads.

Development in the area is increasing. According to the Metropolitan Strategy for Sydney to 2031, this 
area is required to have built an extra 37,000 dwellings leading to vastly increased traffic volumes.

In 2000 systematic fox baiting commenced in the area. As a result the wildlife populations have increased 
leading to an associated increase in roadkill.

Researchers started to record roadkill. In 2006, 83 native animals were killed on the Wakehurst Parkway 
in 6 months. The Northern Beaches Roadkill Prevention Committee (NBRKP) was formed. In 2007, 
Warringah Council and the RTA co-funded a 0.5 km exclusion fence between two bridges that act as 
underpasses, along the Wakehurst Parkway. A database of roadkill was commenced before the fence was 
built and has been kept ever since. In the 6 months prior to the fence construction, 20 swamp wallabies 
were killed in the section where the fence was to be constructed. Since the fence was built, one wallaby 
has been killed, the result of an accident which put a hole in the fence. A second fence was constructed 
further east in 2012. No wallabies have been killed in this newly fenced area.

The NBRKPC is in active collaboration with NPWS, Police, local members, LGAs and RMS (formerly RTA) 
to preserve connectivity across arterial roads that cross the bushland; and advise on multiple mitigation 
methods to decrease roadkill in the Northern Beaches. 

It has developed a number of strategic approaches to the reduction of roadkill, including monitoring 
roadkill statistics with an iPhone app and webpage and successfully generating publicity to educate the 
public about the importance of roadkill reduction and the preservation of connectivity across the bushland 
in peri urban areas for both common and threatened species.  
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Identifying and regulating a green infrastructure network for the Moreton 
Bay region 
Bernadette May and Erin Porter
Moreton Bay Regional Council, Queensland, Australia 

Keywords: green infrastructure, planning legislation, decision-making, South-east Queensland

The day-to-day planning decisions made by local governments have considerable and cumulative impact 
on the natural environment, particularly on wildlife movement and safety. 

As planners, we strive to deliver sustainable environmental outcomes and ensure that development – 
whether residential, linear infrastructure or agricultural, adequately values (or mitigates impact upon) the 
benefits of multiple ecological values and function.

The volume of ecological data available and its appropriate application in decision-making presents 
complex challenges. Town planners routinely wrestle multiple, complex environmental datasets including 
refined and raw field data provided by researchers, to determine on-ground values and their relevance to 
an ever-increasing range of planning and policy matters – all within limited decision-making timeframes.

To help address this challenge, Queensland’s Moreton Bay Regional Council has applied a green 
infrastructure planning approach to identify and map a regional green infrastructure network, and develop 
codified provisions and solution-based planning policy for inclusion into its planning scheme. 

The green infrastructure planning approach promotes improved outcomes for wildlife through high quality 
development design and assists decision makers to value the environment as an active network alongside 
other urban infrastructure networks. Moreton Bay Regional Council is located in South East Queensland 
and is the third largest local government in Australia.

The lessons to share include: 

•	 Identifying and regulating a local green infrastructure network 

•	 Assessing green infrastructure values in the context of urban land use 

•	 Incorporating green infrastructure principles into urban design 
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Effective application of fauna passages in reconnecting fauna communities 
of South East Queensland.
Mel McGregor and Darryl Jones
The Environmental Futures Research Institute, Griffith University, Queensland, Australia

Keywords: Fauna passage, overpass, connectivity, road ecology

 

Roads facilitate environmental degradation at a scale disproportionate to the land they occupy. Major 
problems associated with roads include localised reduction of habitat quality, encouragement of native 
species and road kill, while large-scale impacts such as habitat loss and landscape fragmentation are 
potentially disastrous to fauna communities. With the expansion of urbanisation worldwide, mitigation 
strategies such as purpose-designed fauna underpasses and overpasses are becoming more commonly 
installed to facilitate animal movement. Although typically constructed for larger mammals, fauna passages 
may be of benefit to non-target species such as small mammals and bats. Additionally, fauna overpasses 
may act as habitat in their own right, an issue particularly relevant to reptiles and amphibians. 

Compton Road Fauna Array (Brisbane, QLD) is an ideal monitoring location with which to assess the 
effectiveness of fauna passages on non-target species. Multi-taxa monitoring will occur across ten 
sampling sites, using pitfall sampling (herpetofauna), small mammal trapping and camera surveillance. 
Ultrasonic bat detection will also be employed. Previous pitfall sampling (June 2005 and February 2010) 
yielded high diversity and captures on the overpass. Capture rates, diversity and species similarity on the 
overpass were statistically similar to those from the forest sites. Species accumulation demonstrated a 
remarkable rate of colonisation on the overpass at a consistent rate throughout the six years of the earlier 
study. This study outcome demonstrates conclusively that the fauna overpass at Compton Road provides 
suitable long term habitat for herpetofauna communities. Other results so far suggest that the overpass 
may be important for population connectivity of reptile and small mammal species. The results of this 
research can be applied to develop a better understanding of how diverse fauna communities utilise 
fauna passages and how they may be effective in reconnecting urban fauna populations both in Australia, 
and overseas.
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Wildlife Tracking Systems and Technologies  
Craig Morrison
Advanced Telemetry Systems, Queensland, Australia  

Keywords: wildlife tracking, VHF, GPS, satellite, receivers, antennas 

Since the dawn of time, man has observed wildlife for many reasons. In those early years it was in an 
effort to find food, or to avoid becoming food. In modern times, man has observed and studied all types of 
animal species for a variety of reasons.

Innovative techniques were developed to help observers find the animals and obtain environmental 
and behavioural information. During the 50’s and 60’s, radio transmitters were being developed to help 
researchers locate their study animals after release. During the 80’s, the ARGOS satellite revolutionised 
wildlife research by enabling the tracking of long range animal movement to a global scale. The 90’s saw 
the introduction of the Global Positioning System (GPS) that brought the possibility to accurately pinpoint 
positions of the study animal. Data recovery systems have also developed through the use of radio, 
satellite, and GSM technologies.

As a researcher, how do you determine what technology is going to best provide your required outcomes? 
What are the limitations of this technology that will determine whether this is a viable method? 

In this brief presentation we will outline a selection of the currently available technology options, and look 
at its key attributes and product selection criteria.  PA
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A method for establishing the landscape as regional platform for 
cooperation between national and regional authorities (Integrated 
Landscape Character Assessment ILCA)   
Lars Nilsson and Anna Lindell
Swedish Transport Administration, Borlänge, Sweden

Keywords: Strategic landscape planning, biodiversity, strategic infrastructure planning

In our project “Including landscape in long-term spatial planning” (Landskap i långsiktig planering) we 
have developed a method for an integrated landscape character assessment which comprises aspects 
such as the perceived landscape, the historical landscape and landscape ecology. 

The analysis has been carried out in the Västra Götaland Region, covering an area of 24,000 sq km 
including the second largest city in Sweden, Gothenburg. The regional and national plans for transport 
infrastructure (2010-2021) have been used as preconditions for assessments. 

The project creates a common arena where regional and national authorities can meet and discuss the 
impact of the plan. By understanding and explaining how the landscape is composed and functions, the 
method presents a multi disciplinary tool for finding the susceptibility and potential in every landscape. 
This has made it possible to assess what effect new infrastructure and the plurality of management 
activities may have on the landscape. 

With the knowledge from the integrated landscape character assessment it is possible to initiate and 
manage activities that can enhance landscape qualities early in the planning process. These are 
questions that may not usually be addressed, but have a great potential in both planning and maintaining 
infrastructure. 

The method of integrated landscape character assessment has also been applied in another region, 
Västmanland. The precondition here has been a regional development plan. The results show that the 
method provides a new arena for regional planning that is useful for making landscape issues visible and 
that landscape qualities can become an important factor/driving force in the planning process. 

In 2014 a range of applied studies and demos will be carried out using ILCA. The intention is that the 
spatial planners at the Swedish Transport Administration, in the future, always will address landscape 
characters in early planning stages. And thereby contribute to a sustainable development by enhancing 
landscape qualities. 
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Avian use of wildlife overpasses
A.S. Pell and D.N. Jones
Griffith University, Queensland, Australia

Keywords: Wildlife overpasses, bird use and crossing-rates

The Compton Road overpass in suburban Brisbane was built to enhance connectivity between two 
important areas of forest (Karawatha Forest and Kuraby Bushland) bisected by this road. This connectivity 
was compromised by the upgrading of the road to a major four-lane arterial road in 2004-2005. The use 
and effectiveness of this overpass for birds is the focus of this talk.

Results will be presented which quantify the overall crossing-rate of the overpass by birds and which 
identify the particular species which cross and their individual crossing-rates.

The presentation will also report results which compare relative bird abundance, species richness and 
relative species composition, on the overpass and in neighbouring forest sites. This comparison addresses 
the question of whether the presence of an overpass has influenced local avian population dynamics. 
Comment will also be made on the influence of well-vegetated entrances on use of wildlife overpasses.

Which species and species guilds will cross wide, busy roads and, more importantly, which will not? The 
relative reluctance of bird species and guilds to cross three busy roads of different widths, all abutting 
Karawatha Forest, are being documented. Road widths are 20m, 60m and 90m., between adjacent forest 
edges. Preliminary results from this study should be available.

Preliminary results of an on-going comparison between two wildlife overpasses of different width (Compton 
Road (15m wide) and Bonville overpass, NSW (50m wide)) should also be available.

Overall, the talk evaluates the effectiveness of overpasses in allowing passage of birds over major roads 
between fragmented forest habitat, and comments on the conservation significance of such movements. 
It also discusses design issues (e.g. width and vegetation at entrances) and their effect on overpass 
function.
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Challenges of retrofitting infrastructure to encourage safe wildlife        
movement through an urban environment  
Sara Pereira
Department of Transport and Main Roads, Queensland, Australia 

Keywords: retrofit, infrastructure, roads, urban environment, koala, fauna fencing

Numerous studies have been undertaken in SEQ that highlight a decline in the koala population due to 
vehicle hits, dog attacks, habitat loss and disease. To minimise the impact of roads on koalas, $10 million 
was committed to a retrofit program delivered by the Department of Transport and Main Roads (TMR) 
from July 2009 to December 2012. The Koala Retrofit Works Program involved retrofitting key locations 
along the state-controlled road network by implementing a number of measures such as fauna exclusion 
fencing, escape ramps, culvert retrofitting with fauna ledges, trialling a dedicated koala overpass, signage 
enhancements and landscaping. Works were undertaken in the Moreton Bay, Brisbane, Redlands, Logan 
and Gold Coast City Council’s areas. 

On completion of the works a total of 13,911 metres of fauna exclusion fencing, three escape ramps, eight 
koala ledges, 35 koala poles, one koala overpass structure and 16 Wildlife Warning Vehicle Activated 
Signs (VAS) were installed. 

Site selection for the works was principally based on; known koala hits, ease of retrofit, and security/
accessibility to the road reserve or land adjacent to state-controlled roads. A consideration for future 
projects would be to undertake a koala habitat assessment of the adjacent vegetation prior to finalising site 
selection. Each retrofit treatment was reviewed to ensure a consistent standard for design and installation. 
Additional design considerations were identified during implementing the works that were not considered 
at the setup of the program. These included topography, road safety requirements (clear zones and 
sight lines), public utility services, hydrology, addressing and negotiating stakeholder concerns, property 
accesses and environmental permits. 

Findings from the retrofit program have highlighted that these fauna mitigation structures do facilitate 
safer fauna movement through infrastructure corridors and can be retrofitted to existing state controlled 
roads as well as local roads. 
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Factors contributing to ongoing koala mortalities in areas traversed by          
recent Pacific Highway upgrades on the far north coast of New South Wales,        
Australia 
Stephen S Phillips and Mark Fitzgerald
Australia Biolink Ecological Consultants, New South Wales, Australia  

Keywords: EIA, exclusion fencing, Koala, Pacific Highway, road-kill

In recent decades, highway upgrades in NSW have generally been accompanied by a variety of wildlife-
focused ameliorative measures; such measures add considerably to the costs of road construction, but 
how well do they really work?

We examined data from along a 51.5km length of the Pacific Highway being the subject of five upgrades 
from 1996 – 2011. Records of 28 koala road-kills known to have occurred along this alignment subsequent 
to completion of each upgrade were available for analysis. We examined these records in the context of 
presence/absence and type of fencing, maintenance standards and the proximity of ecological attributes 
such as preferred koala food tree species (pkfts). 

Koala road-kills were strongly associated with two key variables - (i) an absence of fencing and (ii) entry 
nodes associated with interchanges and/or intersections. The majority of koala road-kill in unfenced areas 
could also be directly associated with the presence of pkfts which were also present at entry nodes with 
which koala road-kill was associated, whilst also being noted as a feature of landscape design in associated 
rest areas. 

The absence of koala road-kill from fenced areas implies that fencing of any type may be sufficient to 
keep koalas from entering the road corridor. However, whatever koala management benefits may result 
from fencing per se, they can be negated by road-kill occurring in unfenced areas and at entry nodes. 
The collective impact of the two key variables identified as contributing to the majority of koala road-kill 
can be rectified: the first by way of increasing the quality of initial ecological investigations, the second 
by way of retro-fitting measures at entry nodes to ideally impede the access of koalas onto the Highway 
corridor.  
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Small fauna passages and fences along roads in Hungary: diverse evolution 
and mass extinction?  
Miklós Puky
MTA Centre for Ecological Research, Danube Research Institute - Varangy Akciócsoport Egyesület - Béla 
Mester University of Debrecen - Varangy Akciócsoport Egyesület, Hungary

Keywords: amphibians, reptiles, tunnels, fences, road kill

Amphibian oriented permanent mitigation measures have been built in at least twenty-two countries of 
Europe since the 1960s. After joining the European Union in 2004 the Environment and Energy Operational 
Programme gave a new impetus to such constructions in Hungary. Several systems and different materials 
were tried but the results reached are far from satisfactory at a national level including hardly functioning 
systems even if maintenance is regular. This paper gives recent examples and summarise necessary 
future steps for faster development in this field.

Even if financed from the same source, mitigations measures of strikingly different design have been 
realised in recent years. Two examples of this kind is the 4.1 km polymerconcrete fauna passage systems 
for amphibians, natricine snakes and freshwater terrapins in the Kiskunság region and the 37 km long 
plastic fence and tunnel system for amphibians in the Hortobágy region. 

Night surveys have been carried out in early spring periods in 2011-14 to investigate amphibian migration 
patterns and fence efficiency at these systems. The polymerconcrete, continuous systems reduced 
road mortality well over 90% for the different fauna groups, while no such effect was realised along the 
discontinuous plastic fence and neighbouring road sections.

The solution applied in the Kiskunság including 26 passages was 7.5 times more expensive than the 
solution constructed in the Hortobágy. Taking into consideration also the different durability of the systems, 
however, it worked much better and a ban was suggested for the second solution, which was accepted 
by the financing organisation. Besides the selection of appropriate technical solutions, the hiring of an 
environmental specialist for the whole period of the construction and on site consultation with him on a 
daily basis, the initiation of monitoring and the use of monitoring result is also need to avoid the creation of 
misfunctioning mitigation measures.  
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Bats and infrastructure: better management through early roost                  
identification  
Alicia Scanlon and Peter Knock
Eco Logical Australia Pty Ltd, New South Wales, Australia 

Keywords: microbat, roost management, bridge, culvert, mitigation, best practice

Infrastructure development authorities are faced with the challenge of constructing and maintaining 
critical elements of the network while ensuring compliance with environmental regulation. Bridges and 
drainage culverts, in particular, provide core habitat for threatened microbats. Often microbat roosts are 
not discovered until works have begun with costly delays and increased stress to wildlife the result. Bats 
are often overlooked when focusing on the impacts of linear infrastructure on fauna, perhaps because 
they are highly mobile, nocturnal, perceived to be difficult to study and are much less charismatic than 
other fauna. One of the most critical components for the survival of microbats is the availability of suitable 
roosts. 

We highlight issues, outcomes and positive changes to regulation and mitigation methods for Myotis 
macropus over two successive Pacific Highway road infrastructure projects. The improvements and cost 
efficiencies to project management with early detection of microbat roosting habitat in the planning and 
design phase are outlined. We discuss a range of mitigation techniques that have been trialled and outline 
the reasons for the success and failure of each of these techniques.

We highlight the RMS standardisation of management for microbat roosts in bridges and culverts; a ‘best 
practice’ approach relying on early intervention which has been successfully applied to subsequent RMS 
projects. It is suggested that many linear infrastructure projects would benefit from a similar approach 
when under or overpass features are present.

A requirement for survey of microbat roosting habitat at the Environmental Assessment stage of a project 
would further improve the process. Incorporating artificial microbat roosting habitat at the design phase 
of a project may increase the management options available to proponents and improve habitat condition 
for a range of microbat species.  
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Managing a green infrastructure in planning, building and maintenance of 
roads and railroads  
Anders Sjölund
The Swedish Transport Administration, Borlänge, Sweden 

Keywords: planning, targets, indicators, follow up, database

 

Over the last few decades more intense land use, urban sprawl and a rapidly increasing transport network 
has degraded the European ecosystems to a serious level with grave consequences. So perhaps it´s 
not surprising when The Swedish National Audit Office find development of the infrastructure somewhat 
indistinct. They recently called attention to the actual situation where the Statements of Account yearly 
reports the length of new roads and railroads built, but not inform the government which influence the tax 
money used have on accessibility, train punctuality, traffic capacity, the usefulness of roads and railroads 
and off course not the effect on the environment and human health. 

Consequently a new set of indicators are developed, including environmental. Infrastructure impact 
on biodiversity focus on six aspects: barrier, mortality, disturbance, land take, verge management and 
species invasion. For each, the long-term vision, strategic goal, present state and any legal requirement 
is specified. A new web-based database, based on the road and railroad networks, present condition, 
performed measures, maintenance plans, action plans etc. to support policy makers, planners, project 
managers, it´s very specialists, contractors etc. 

Overall, the model is promising. In the strategic planning it has proved to be a powerful tool, easy to 
understand by policy makers and planners since it gives a “picture” of the gap between actual and desirable 
situation. Focusing on certain environmental aspects has facilitated overall assessment of costs, made 
prioritizing of measures easier and also fostered development of a uniform method of working within the 
organization. 

A close reasoning from ecological foundations to economical and planning tools is hard to achieve. 
Simplifications are needed which easily brings uncertainties and distrust among ecologists. Huge amounts 
of data needs not only to be collected but also to be kept up to date with good quality. Available data on 
avenues, road verges, fauna passages etc. is often not sufficient and in addition recognized inventory 
standards are often missing. Elaboration of existing follow up routines is needed to include aspects of 
biodiversity.  
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Getting the full story: evaluating the impact of crossing structures on the 
movement, gene flow and survival of the squirrel glider
Kylie Soanes1, Peter A. Vesk2, Michael A. McCarthy3 and Rodney van der Ree4

1, 4 Australian Research Centre for Urban Ecology, Royal Botanic Gardens Melbourne and The University of Melbourne, Victoria, Australia

2, 3 The University of Melbourne, Victoria, Australia
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Millions of dollars are spent on wildlife crossing structures to mitigate the negative impacts of roads on 
wildlife. However their success is largely unknown due to a lack of research on population impacts. 

The Hume Freeway in south-east Australia negatively affects the squirrel glider (Petaurus norfolcensis), 
a threatened gliding marsupial. Where the gap across the freeway exceeds 50 m squirrel gliders rarely 
attempt to cross, and those that do risk being killed by traffic. Crossing structures, canopy bridges and glider 
poles, were retrofitted to the freeway in 2007 to provide safe passage for squirrel gliders. The effectiveness 
of these structures was unknown. 

We used before-after-control-impact (BACI) radio-tracking and mark-recapture surveys to evaluate the 
effect of crossing structures on squirrel glider movement, gene flow and survival.

Before mitigation, radio-tracking and genetic analyses revealed that the freeway restricted movement and 
gene flow. Canopy bridges and glider poles re-established squirrel glider movement and gene flow across 
the freeway. In contrast, unmitigated sites continued to restrict movement.

Previous analysis based on 2.5 years of surveys showed that the Hume Freeway reduced squirrel glider 
survival rates. However, when we repeated this analysis including data over a longer survey period (6 
years), we found no difference in the survival rate of squirrel glider populations living adjacent to the 
freeway and those at non-freeway sites. This suggests that, for squirrel gliders, the barrier effect of the 
freeway is more important than the effect of road mortality. 

Our work shows that survey duration and BACI study design are critical aspects of road ecology research. 
Studies that are too short or that lack 'before' data risk misinterpreting the impacts of roads on wildlife and 
the effectiveness of mitigation. When these principles are applied to population-level monitoring we gain a 
much better understanding of the success of mitigation efforts.
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Escaping or commuting? Preliminary data from camera monitoring of     
wildlife escape ramps (‘koala drop-downs’) along the Oxley Hwy, New South 
Wales
Brendan Taylor and Ross Goldingay
Southern Cross University, New South Wales, Australia  

Keywords: koala drop-downs, wildlife escape ramps

Earthen escape ramps for wildlife trapped within fenced highways have featured in North American and 
European roaded landscapes for decades. In Australia, the concept appears to be gaining traction with wildlife 
escape ramps (colloquially known as ‘koala drop-downs’) increasingly featuring in the wildlife mitigation 
package associated with highway upgrades along the east coast. Despite the apparent enthusiasm for 
their installation, little is known about their use, particularly by target species such as koalas. 

The 6 km-long upgrade of the Oxley Highway near Port Macquarie in NSW was completed in 2012 and 
featured fauna underpasses, glide poles, a rope bridge, floppy-top exclusion fencing and 14 koala drop-
downs. We have conducted camera monitoring of five drop-down ramps since September 2013. Preliminary 
results reveal use by a range of wildlife, including macropods, bandicoots, lace monitors, rodents and 
introduced predators. In particular, red-necked wallabies and swamp wallabies regularly used these ramps 
to move between either side of the exclusion fence. No koalas have been recorded thus far though they 
have been detected in two of three monitored underpasses. 

Our preliminary data suggest that the presence of ramps may lead to an increase in the frequency of 
animals within the roadway. Long-term monitoring at another location where underpasses occur with 
exclusion fencing revealed few road-kills which suggests instances of animals trapped on the road are 
rare. Further studies at locations with and without drop-downs are needed.  
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Reducing roadkill on the Northern Beaches: working together for a common 
goal  
C.J Thompson1 and E.J Lanham2

1 EMGA Mitchell McLennan, New South Wales, Australia

2 Ecosure, Queensland, Australia

Keywords: roadkill, mitigation, stakeholder engagement, practical solutions, multi-criteria analysis

Many cities across Australia are experiencing a dilemma. Population expansion means larger and busier 
roads are being built or are expanding into surrounding bushland areas, which increases the potential 
for wildlife road kill. In Sydney’s Northern Beaches, this pressure is particularly great, given the number 
of arterial roads that traverse large areas of national parks and other bushland. Increased community 
concern for local fauna populations has resulted in the establishment of the Northern Beaches Roadkill 
Prevention Committee (NBRPC). In response to this concern, the RTA (now RMS) commissioned a study 
to develop long and short term options that could be implemented to relieve the pressure on local wildlife 
populations.

The study identified nine road kill hotspots on the three arterial roads where mitigation measures could 
be focused. These were narrowed down by using extensive datasets held by the NBRPC, local wildlife 
carer organisations and local councils. A multi-criteria analysis was then applied to determine priority 
hotspots and measures for implementation. A literature review identified a range of potential measures, 
but these were further refined through a workshop held with stakeholders (including researchers, councils, 
the RTA, wildlife carers and members of the NBRPC). The workshop was an invaluable forum for gaining 
agreement on recommendations, and to ensure that measures offered practical, cost-effective solutions 
that would benefit a range of species.

This relatively short term, low cost study brought together knowledge from a range of stakeholders to 
determine priorities to reduce road kill. It provided a strategic document to identify and justify funding 
requirements and has been used successfully to implement both short-term and long-term measures in 
Sydney’s Northern Beaches. This approach could be applied to other peri-urban environments where road 
kill has been identified as an issue. 
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Predicting Kangaroo-Vehicle Collisions in Victoria  
Casey Visintin
Quantitative Applied Ecology Group, University of Melbourne  

Keywords: kangaroo, collision, threat, risk, vehicles, management

The construction and use of roads pose many threats to wildlife including, most notably, animal mortality 
resulting from collisions with moving vehicles. In Australia, kangaroo-vehicle collisions are problematic 
due to the severity of damage sustained, costs resulting from the incident, and injuries/death to the 
individuals involved. Management of this issue is a difficult task and surveys to identify problem areas may 
be financially prohibitive. The use of environmental modelling can assist with management by predicting 
problematic areas in geographic space.

My research predicts collision risk by modelling the magnitude of threat (vehicles) and exposure to threat 
(kangaroo presence) across the State of Victoria. To estimate the threat, I use vehicle count surveys by 
VicRoads to build a generalized logistic model which predicts relative traffic volume across the State using 
demographic and geographic variables. Using existing fauna survey records from the Victorian Biodiversity 
Atlas, I model exposure (presence of Eastern Grey Kangaroo (EGK)) by predicting suitable habitat based 
on geographic and climatic variables. Records of reported animal-vehicle collisions, collected by Wildlife 
Victoria, a not-for-profit rescue and rehabilitation organization, are used in my research to test the collision 
model. Both the traffic and collision models perform well, reducing nearly 70% of the variance and 45% of 
the deviance, respectively. The EGK presence model performs marginally, reducing less than 20% of the 
deviance in the data.

The research demonstrates that relative collision risks can be modelled using existing sources of data. This 
information can positively benefit management actions by reducing costs associated with surveying efforts 
and optimizing mitigation strategies. These methods may be extended to other species and ecological 
problems; for example, collisions with other Australian fauna (i.e. wombats) or alternative threats to wildlife 
(e.g. entanglements or electrocutions). PA
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Preliminary study on wildlife crossing structures of highways in Changbai 
Mountain Area, China  
Yun Wang1, Jiding Chen1, Lei Guan1 and Zhengji Piao2 
1 China Academy of Transportation Sciences, Beijing, China 

2 Changbai Mountain Academy of Sciences, Jilin Province, China  

Keywords: tunnel, bridge, culvert, Infra-red camera trapping, snow tracking, Changbai Mountain  

In China, monitoring on the wildlife crossing structures of highways is very limited until now.

Wildlife crossing structures, including tunnels, bridges and culverts, along Jilin-Yanji Expressway and 
Ring Changbai Mountain Scenic Highway, Jilin Province, North-eastern China, were monitored since 
September 16, 2009. Two methods, snow tracking and infra-red camera trapping were used for monitoring 
on animal crossing. 

Until December 11, 2013, 12 species of large and medium-sized wildlife were found using these structures. 
Among them, 4 species are National-level protected animals, including Sable (Martes zibellina), Yellow-
Throated Marten (Martes flavigula), Hazel Grouse (Tetrastes bonasia) and a species of Owl (Strigiformes). 
In winter, almost all species of wild animal which could be found along the Ring Changbai Mountain Scenic 
Highway were recorded using wildlife crossing structures. Roe deer (Capreolus pygargus) and Wild boar 
(Sus scrofa) prefer to use tunnels crossing highway rather than culverts. Siberian weasel (Mustela sibirica) 
prefer to use culverts crossing highway rather than tunnels.

10 species of large and medium-sized wildlife were found using underpasses. Among them, 5 species 
were recorded in the first monitoring year. More species were founded on the following years. The number 
of species crossed the highways using underpass was increasing continuously these years. 

The tunnels and bridges are proved to be important safe passages for wildlife movement. Human 
disturbance should be limited around the passages to protect the efficiency of crossing by the wildlife. 

In Changbai Mountain area, the infra-red camera trapping method is suggested to be used for monitoring 
animal crossing on the tunnel passage. On the line transect, it will be better to set 15 or 20 cameras 
along every 1000m, and the cameras should be maintained every month. The snow tracking method is 
suggested to be used for monitoring on the underpass. At least a period of 3 years is necessary to find 
most of the species which use the underpass. 
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Transferring a great idea into an effective fauna crossing – Design and  
Construction Perspective on the planning phase  
Cameron Weller
Jacobs SKM, New South Wales, Australia  

Keywords: detailed design, construction, widened medians, gliders

Fauna crossing provisions are more often than not thought up during the Environmental Impact Phase 
of a Project development by ecologists or environmental planners, in consultation with agency staff or 
conservation specialist who sometimes do not understand or appreciate the complexity of the design or 
construction process. These ‘ideas’ are often then written into planning approvals as strict requirements, 
and transferred to the contractors, without too much thought on how these mitigation measures will be 
designed or constructed. In some instances, these measures cannot physically be constructed, other 
times, they can and are constructed, but do not provide any benefit to the targeted species.

A key example is the provision of the widened median on the Nambucca Heads to Urunga Pacific Highway 
Project. Widened medians are a very effective way of maintaining connectivity for glider species in key 
habitats areas, however, due to the nature of this mitigation measure, if the habitat is not on relatively flat 
land, significant amounts of vegetation are still required to be cleared to facilitate the cuts and fills, thus 
meaning the glider crossing trees are required to be further and further apart. In highly undulating areas, 
cut/fill lines inevitably end up the only locations where potential effective glider crossings are located, but 
that also depends on the availability of trees that can act as glider crossing trees. In this example, because 
of the undulating terrain a number of glider poles need to be installed to augment the retained trees.

This example highlights the importance of the potential issues that can arise out of the planning phase of 
projects and by just having an ‘idea’, but not ensuring that the idea will result in an effective solution. The 
answer might not have to be “ensure planning is done correctly”, but rather, finding ways of developing 
these measures throughout the whole life of a project. In this example, the design team identified this 
issue during the tender, and approached RMS to highlight the issue, and proposed an alternate solution 
of narrowing the median and providing arboreal crossings over the road instead, through this area. This 
proposal would have significantly reduced the amount of clearing, thus glider habitat. As the widened 
medians were included in the Project Approval, it would have been very difficult to change. In instances such 
as this, one measure that may assist in dealing with similar issues, might be to make planning approvals 
more fluid in providing for positive changes to agreements made during the planning phase.  
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A multi-technique, multi-species approach to monitoring purpose-built   
fauna underpasses in Brisbane, Australia
Lilia Bernede1 and Ian Cowley2 
1 Griffith University, Queensland, Australia

2 Queensland  Motorways

Keywords: fauna underpass, Queensland, multi-species approach

The construction of fauna underpasses is becoming increasingly common in road construction projects 
in Australia. However, there is a paucity of studies funded to monitor these mitigation structures. The 
recognised need to monitor fauna structures by construction companies combined with collaboration with 
road ecologists is required to offer workable solutions. The Applied Road Ecology group was engaged 
to provide post-construction information of the performance of fauna underpasses under the Gateway 
Motorway and make recommendations for future similar projects. This study was limited to monitoring 
five underpasses over a 2-year period. A multi-technique, multi-species approach was used to obtain an 
accurate estimate of fauna assemblages present at the sites and increase inferential capacity.

A total of 32 species, including 25 native, were detected using the underpasses. However, an uneven 
record of species assemblages, culvert use/crossing rate, inter-specific differences in culvert use and 
interactions between different fauna groups, were revealed. Although this study was successful in achieving 
its aims and demonstrating that a wide range of species used the underpasses, much can be learned 
from it: the use of various techniques is necessary to obtain an accurate estimate of fauna assemblages 
present at the sites and to monitor the use of underpasses; longer monitoring periods are essential; the 
inclusion of non-fauna specific structures alongside fauna underpasses also be monitored; interactions 
between different fauna groups need to be assessed to take into account ecosystem-level phenomena; 
the success of mitigation strategies can be improved by taking into consideration the ecological needs of 
a species, rather than a ‘one size fits all’ approach. 

These points reiterate the importance of seeking advice of road ecologists before construction so that 
effective mitigation structures are put in place, which will not only be more successful in increasing 
permeability but also likely to result in better project outcomes including financial benefits for organisations 
involved in road development and operation.
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Exploring speed dispersion and its potential applications to ecology
Chih-Lin Chung
Tamkang University, Taiwan

Keywords: speed dispersion, level of service, energy consumption, air emissions

Speed dispersion plays a key role in various aspects of transportation and ecology. For instance, 
studies have shown that “not only speed but speed dispersion kills.” Also, speed dispersion reflects 
traffic heterogeneity which would affect ecology-related performances (e.g., energy consumption and air 
emissions). However, speed dispersion is usually inaccessible because many traffic sensors neither record 
individual speeds nor output speed dispersion. System managers typically release only the fundamental 
parameter-based traffic information to the general public and academia. As a result, speed dispersion is 
neglected and does not reach its full capacity of being a vital research input factor. 

Distinct from prior speed dispersion studies that primarily relied on a small sample size, this investigation 
collected, compiled, and analyzed nearly a quarter million of individual speeds from an urban highway of 
multiple lanes. Characteristics of speed dispersion were identified by lane and aggregately. In addition, 
quantitative relationships between speed dispersion and the fundamental parameters (mean speed, 
density, and volume) were discussed and generalized for different schemes; this allows us to verify prior 
understanding of speed dispersion. 

With the established link between speed dispersion and the fundamental traffic parameters, new definitions 
of level of service (LOS) can be developed. Conventional LOS is a qualitative measure describing 
operational conditions within a traffic stream, generally in terms of travel time, freedom to maneuver, traffic 
interruptions, and comfort. The new LOS is not all about efficiency but able to measure how sustainable 
the current traffic situation is; to be specific, we can more easily relate LOS to safety, reliability, vehicles’ 
air emissions and energy consumption via speed dispersion.
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An emerging role of convenience stores on trip reduction and 
environmental protection 
Chih-Lin CHUNG and I-Hsuan LIN
Tamkang University, Taiwan

Keywords: convenience store, Multi-media Kiosk, trip reduction, eco-friendly

As a transportation management major, I would like to explore different transportation systems. With the 
travel award, I can experience unique transportation design and ecology schemes in Australia. I will share 
what I learn in the ANET-2014 conference with my teachers and classmates. 

"Could convenience stores be a trip saver and eco-friendly? The answer seems to be “not really” in most 
countries, but appears to be “absolutely” in Taiwan because of technology innovation and commitments to 
sustainability. This study explores how this works.

In additional to those fundamental functions, convenience stores in Taiwan have developed unique Multi-
media Kiosk (MMK) for extended self-services that reduce travel demand. The MMK enable customers 
to buy (not just to book) transportation tickets for domestic air, highway buses, railways, and ferry boats. 
People save trips to transportation stations by stopping by convenience stores around the corner. Tickets 
for theme parks, exhibitions, sports games, and other activities are also available via the MMK. Besides, 
people can pay bills and taxes in any neighborhood convenience store instead of going to a remote site. 
They can also have packages delivered to or from the convenience stores; with the powerful logistics 
support, the convenience stores effectively replace individual trips with truckload transport. Saving trips and 
shortening travel distance together reduce energy consumption and air emissions from the transportation 
sector.

Moreover, the local convenience stores are dedicated to environmental sustainability. Low carbon footprint 
food and products are promoted in many stores. Some stores are awarded green buildings on such 
aspects of siting and structure design efficiency, energy efficiency, water efficiency, indoor environmental 
quality enhancement, and waste reduction. One major convenience store brand targets batteries, CDs, 
cell phones recycling and turns them into road pavement materials. Another major brand works with the 
electric vehicle (EV) manufacturer to offer EV charging and battery exchange services. The above eco-
friendly products and services are easily accessible since the convenience store density tops the world for 
about one per approximately every 2,000 residents. Significant differences have made to shape a better 
transportation and ecology scheme."
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Wildlife Roadkill Hotspot mapping  
Bec Condon, Lyndall Rosevear, Nicole Walters, Renee Domalewski and Morgan Winwood
Logan City Council, Queensland, Australia  
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It is apparent in society today that roadkill is a reoccurring issue to human safety and fauna populations. 
By fragmenting habitats, roads create the potential for vehicle-animal collisions. 

Logan City Council has developed a model to predict roadkill hotspot areas in Logan, classifying roads 
in relation to the risks of fauna being hit. The overall aim was to determine the best location for and to 
prioritize the installation of wildlife movement mitigation measures across Logan. 

There was limited data on where roadkill hotspots may occur. With Logan being a large region, it was near 
impossible to survey all roads. Hence, a predictive model which maps potential hotspots based on a set 
of variables thought to influence the potential for roadkill to occur was needed.

This model was groundtruthed, where it was found to be efficient in distinguishing between road risk 
categories. Further identified to influence mortality rates was the structure of roads and vehicle speed with 
vegetation adjacent to road infrastructures attracting fauna. 

However, there were survey limitations such as mis-identification, carcass interference, size visibility and 
seasonal variations which influenced detectability and the amount of data collected during the survey 
period which therefore caused a bias in the data.

Past studies on the effects of road mortality and the effectiveness of mitigation measures have focused 
on the characteristics of the road environment and have missed the attributes related to certain species 
(Roger & Ramp 2009). Therefore, Logan City Council is seeking to focus more on threatened species and 
those migrating (which are more vulnerable to population decrease or extinction in the long term), and 
develop species specific methods.

This predictive model can be applied by other Local Governments who have their own local data on roads, 
vehicle speeds, wildlife sightings, vegetation cover and waterway corridors. 
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Microbats and road structures in Australia: a guideline for assessment and 
management of impacts
Ray Williams1, Vanessa Gorecki2, Greg Ford3, Alison Martin4, Rachel Lyons5, Chad Browning6 and Craig 
Grabham7 
1 Ecotone Ecological Consultants
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6 Environment & Heritage Partners Victoria, Australia
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At least a dozen Australian microbat species are known to roost in road structures, such as culverts and 
bridges; some within fissures, gaps and holes in the structures themselves, and others in the bottle-
shaped nests built by fairy martins. Many of the bats that utilise these sites are listed as endangered 
or vulnerable under various state and federal regulations and require specific impact assessment and 
management programs if works on the structures are likely to affect the bats in any way. There is, however, 
no current, nationally-recognised set of guidelines for the assessment and management of bat roosts in 
road structures.

This poster provides and outline of the draft Guideline for the management of microbats roosting in road 
structures, which is being developed by the authors with the endorsement of the Australasian Bat Society. 
We provide an insight to the key steps and processes required to effectively assess and mitigate potential 
impacts on microbats inhabiting road structures. While much of the content for the Guideline is based 
on international (particularly northern hemisphere) experience and publications; we have sought, and 
illustrate the Guideline with several examples of projects that have successfully managed and protected 
bat colonies within road structures in various Australian regions.P
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Fauna Connectivity on the Pacific Highway Sapphire to Woolgoolga Project
Nicola Fraser, James Diamond and Don Owner
Leicon and Roads Maritime Services, New South Wales, Australia
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The Sapphire to Woolgoolga Pacific Highway Upgrade Project is a 25 kilometre upgrade of the Pacific 
Highway to a four lane highway in the mid-north coast of NSW, which is funded by the Federal and NSW 
Governments. 

In partnership with the Roads and Maritime Services, the Joint Venture, between Leighton Contractors 
and Fulton Hogan, has constructed wildlife crossing structures to facilitate movement across the new 
Highway and maintain habitat connectivity.  These works have been undertaken in consultation with local 
environmental regulators and the project ecologists. 

The project corridor traverses a mosaic of habitat types that provide important resources for many State 
and Federally listed threatened species and threatened ecological communities.  Subsequently, the project 
works have incorporated fauna crossing structures and design measures to protect the viability of local 
fauna populations and ecological community functions. The fauna crossing structures have been located 
to coincide with regional and sub-regional wildlife corridors.  The crossing designs include scour rock and 
mulch with purpose built fauna furniture to accommodate a variety of native mammals, reptiles and frogs.  
Fauna fencing with escape structures has been used in conjunction with crossing structures to guide 
fauna and minimise road strike mortalities.  Following project completion, remote-sensing cameras will be 
installed to monitor fauna use patterns.

Two fish passage structures have been constructed on the project and have been commended by the 
projects NSW Fisheries representative.  Opportunities for innovation were captured in order to create a 
more natural passage for fish and other aquatic life.   

A forested median was retained through Wedding Bells State Forest to maintain safe movement of 
gliders, particularly threatened species, squirrel glider and yellow-bellied glider.  Wildlife data collected 
during the clearing phase was used to identify additional glider and arboreal mammal crossing locations.  
Consequently, a series of glider poles were installed at Arrawarra Creek and a rope bridge installed at 
Moonee Beach to improve crossing opportunities for gliders and arboreal mammals respectively. 

During construction the Giant Barred Frog (Mixophes iterates) was encountered in areas not considered 
during the Environmental Assessment.  In consultation with EPA, the Joint Venture & ecologists developed 
a species-specific strategy to address safe capture and translocation procedures, frog underpass and 
exclusion fencing design and monitoring of sub-populations including mitigation measures.  The monitoring 
program will contribute to the limited knowledge of the Giant Barred Frog in the Mid North Coast region. 
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Saving the Small Purple Pea
Amber Gibbins
John Holland Rail Pty Ltd, Country Regional Network, New South Wales, Australia        
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John Holland Rail P/L has inherited the management of a number of significant environmental areas across 
the Country Regional Network (CRN). Three of these significant environmental areas include populations 
of the endangered Small Purple-pea (Swainsona recta) which is protected under NSW, ACT, Victorian and 
Commonwealth legislation. 

Populations still exist in the Queanbeyan and Wellington-Mudgee areas of NSW. Over 80% of the southern 
population grows on a railway easement. It is also known from the ACT and a single population of four 
plants near Chiltern in Victoria (NSW DECCW 2010).

JHR P/L are managing several rail easements and associated infrastructure where Swainsona recta occurs 
in natural remnant populations that traverse land in the ACT and NSW. Some of the remaining populations 
on these sites have very few individuals remaining. As a result, JHR has formed a partnership with the 
Australian National Botanic Gardens (ANBG), supported by the Office of Environment and Heritage NSW. 

The poster outlines JHR’s aims and actions so far to enrich these populations by collecting, seed banking 
and growing new plants for translocations back to the rail easements. These actions aim directly at 
addressing the priority aims for this EPBC listed threatened species.
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Highways & Wildlife: an infographic
Rachelle Haddock1, Matt Knapik2, Tracy Lee1 and Tony Clevinger3 
1 Miistakis Institute, Calgary, Canada

2 University of Calgary, Canada 

3 Western Transportation Institute, Bozeman, Canada

Highways & Wildlife is a communications tool to elevate the conversation on building or expanding highways 
with both wildlife and people in mind. The Highways & Wildlife infographic was created to clearly convey 
why wildlife crossing structures are important, how they work, and their cost effectiveness. The purpose 
of the infographic is to debunk some of the myths surrounding wildlife crossing structures. It features road 
ecology research and monitoring completed by Dr. Tony Clevenger, the Western Transportation Institute 
and the Miistakis Institute. This infographic is freely available for non-commercial educational purposes, 
and we wish to use ANET as an opportunity to promote this communications tool to others engaged in 
road ecology work. We will have print copies available for distribution at ANET. The infographic can be 
previewed at:

http://www.rockies.ca/files/HW_InfographicScreenVersion.pdf
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Abundance of red-listed species in infrastructure habitats – “responsibility 
species” as a priority-setting tool for transportation agencies´ conservation 
action 
Jan Olof Helldin1, Jörgen Wissman2 and Tommy Lennartsson2

1 Calluna AB, Sweden

2 Swedish University of Agricultural Sciences, Sweden

Keywords: conservation priorities, infrastructure habitats, red-listed species, responsibility species, verges

Road and railroad verges may contribute to nature conservation by providing habitat for many species, 
but due to limited resources, there is a need to select the most important roads and railroads stretches for 
adapted management. We explore the “responsibility species” concept as a tool for the Swedish Transport 
Administration to make this selection. We propose lists of candidate responsibility species based on relative 
abundance of conservation priority species in the vicinity of roads and railroads, respectively. Abundance 
data were derived from crowd-sourced species observations. Species with ≥20 % of observations in 
infrastructure habitats were included as candidate responsibility species. For roads, 35 species were 
included in the list, for railroads seven species, with an overlap of three species between the lists. We 
analysed habitat and management requirements of the listed species to try identifying functional groups. 
Most of the species require open or semi-open habitats, mainly dry grassland or heathland on sandy or 
limy soil, un-sprayed crop fields, or solitary trees. Host plants or substrates include broom (genus Genista), 
patches of bare soil, and sun exposed wood. Conservation actions prescribed for the species include 
late or irregular mowing, removal of the field layer, planting of host species, protecting and providing 
particular substrates, and special protection of certain sites. We argue that road and railroad managers are 
particularly well fitted to conduct most of these actions. We consider the responsibility species concept to 
be a useful tool for transportation agencies to set priorities for adapted verge management, and discuss the 
possibility to also identify responsibility habitats or general management measures based on the results.
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Are bats affected by major roads in the tropics? A case study from 
Singapore
Benjamin P. Y-H. Lee1,2, Zoe G. Davies1 and Matthew J. Struebig1  
1 Durrell Institute of Conservation and Ecology, University of Kent, United Kingdom 

2 National Parks Board, Singapore

Keywords: bio-acoustic surveys, fragmentation, rainforests, road ecology, urbanisation, transects

Roads and vehicular traffic pose many challenges to the conservation of wildlife, which includes habitat 
loss, road-kills, and severing of commuting routes in natural areas. A growing number of studies have 
examined the effects of roads on different species in recent years but the majority was conducted in 
temperate regions. Roads and their associated structures (e.g. lights) have been shown to affect bats 
negatively, and probably contributed to the decline of bat populations. But are the conclusions drawn from 
such studies applicable to the tropics where bat diversity is typically much greater? 

We are investigating the effects of a major road, the Bukit Timah Expressway, on bat activity and diversity 
in Singapore. The construction of this 10 km six-lane highway was completed in 1986 and fragmented 
two lowland rainforest nature reserves. During September 2013 to February 2014, bio-acoustic surveys 
of bats using a portable full-spectrum bat detector were conducted in urban and forest environments 
along 800m long transects perpendicular to the road. We recorded bat activity at ten recording points 
along each transect at a standardised duration post sunset. The work will be presented in relation to 
environmental variables assessed at each site (e.g. light levels, noise, microclimate). Results of this study 
will be compared with those in temperate regions. 
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Identification method of core area for biodiversity conservation in eastern 
suburb of Nanjing City, China 
Mingyyang Li, Chao Yu and Yufeng Yang

Nanjing Forestry University, China 

Keywords: wildlife conservation, road network, core area, green space, connectivity

The green space system in the eastern suburb of Nanjing City, China, was chosen as the research object, 
while the remote sensing image of SPOT 5 in 2012 and a shape file of Nanjing high speed road network in 
the same year were collected as the major information sources to analyze the patch grade, the connectivity 
and spatial structure of the green space under the support of ArcGIS 9.3 and connectivity computation 
software of Conefor Sensinode 2.2.The core forest patches for wildlife conservation was determined 
based on calculation of the connectivity indexes of landscape coincidence probability (LCP) ,integral 
index of connectivity (IIC), probability of connectivity (PC) and the important value (dI). The research 
results showed that : (1) 24 forest patches around the Mount Qinglong, which occupies 35% of the total 
green space area, comprised a core area for wildlife conservation in the eastern suburb of Nanjing City; 
(2) the mean patch size (MPS) and the largest patch index (LSI) in the core area was 31% bigger and 
59. 46% higher respectively than those in the whole study area; (3) the landscape edge density (ED) 
and the landscape shape index (LSI) of the core area for biodiversity conservation was 13.55 and 6.59 
lower respectively than those in the whole study; (4) Nanjing-Hangzhou Highway and Shanghai-Nanjing 
Expressway were two of the most serious barriers to the communication of wildlife in the region. Some 
measures mitigating the negative impacts of road network on wildlife in eastern suburb of Nanjing City 
were also suggested in the paper. 
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Successful use of round-pipe grids increases the efficacy of wildlife 
exclusion fencing - underpass configurations arising from road upgrades – 
a case study from northern New South Wales, Australia 
Stephen S Phillips
Biolink Ecological Consultants, New South Wales, Australia

Keywords: exclusion area, Koala, round-pipe grid

The use of wildlife exclusion fencing in conjunction with other structures to assist the passage of fauna 
under roads can be readily demonstrated to reduce road-strike potential for many terrestrial species. 
However, typical designs can also increase the potential for road-strike at intersections, flyovers and other 
access points where the barrier effect created by fencing must be broken in order to provide vehicular 
access to the exclusion area. 

In this study, a proposed road upgrade through an important koala habitat area in northern NSW enabled 
specially designed, round-pipe grids to be trialled at fence ends, intersections and driveways, the intent 
to restrict access into the exclusion area by fauna, specifically koalas Phascolarctos cinereus. Efficacy 
of the grids was evaluated in conjunction with other ameliorative measures over the course of a six year 
monitoring program. Despite the presence of a high density koala population utilising habitat on both 
sides of the road upgrade, Koala mortality was negligible, with only a single road-kill reported during the 
last year of the monitoring program, the cause of which was directly related to a fencing breach. 

This study demonstrates that round-pipe grids can be an effective tool in keeping koalas out of designated 
exclusion areas and so improve the utility of more traditional measures such as fencing, underpasses and 
other structures intended to reduce both the road kill potential and the barrier effect of roads generally. 
The extent to which such grids may also impede access by other wildlife species into the exclusion area is 
not known but a broader suite of affected species is predicted based on the absence of road-kills reported 
or observed during the monitoring period.
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The use of bridge underpasses and culverts by insectivorous bats in 
central Victoria
Tanja Straka, Rodney van der Ree, Caroline Wilson and Joanne Ainley
The Australian Research Centre for Urban Ecology, Royal Botanic Gardens, Victoria and The 
Earthwatch Institute, Australia

Road networks inevitably create a variety of impacts to fauna such as loss of connectivity, direct mortality, 
and alteration of noise and light levels. In attempts to mitigate these impacts, a variety of wildlife crossing 
structures are increasingly being constructed around the world. Between 2003 and 2009, Vic Roads 
upgraded the Calder Highway south of Bendigo in central Victoria to a two lane dual carriageway freeway 
with a ~20 m wide vegetated median strip. As part of the upgrade, 36 wildlife crossing structures were 
installed over approximately 40 km of Freeway. These structures include concrete 3m high culverts, up 
to 20m high bridge underpasses, cable overpasses and at-grade crossings. This pilot study investigated 
the use of culverts and bridges by insectivorous bats as well as bat activity in relation to the proximity the 
freeway. 

Insectivorous bats can be broadly categorised into ecological guilds based on their ability to echolocate 
and navigate through their habitat. These guilds may play an important role in determining the appropriate 
management action when looking at bats and roads. The ecological guilds are: 

•	 Forest-adapted, slow and low flying bats, which may be more affected by roads and have rarely been 
found to cross roads; 

•	 Edge-habitat hawking bats which forage mid-low and along edges of vegetation, which have been 
found to fly over the road and use underpasses; and 

•	 Open-air aerial hawking bats, which fly high and have only been found to fly over the road, and are 
least likely to be affected by road impacts. 

In December 2013 and January 2014, we set Anabat stationary detectors at three bridge underpasses, 
three culverts and three at-grade crossings, which were left out over two nights. They were positioned 
in such a manner to detect bat activity ‘under’ or ‘inside’ bridges and culverts, in close proximity to the 
‘roadside’ and in the surrounding ‘bush/vegetation’ adjacent to the structure.  We also surveyed bat activity 
along eight transects along the Calder Freeway at distances up to 175 m from the road edge. 

Eleven species were identified from ~30,000 recorded calls, six of which were recorded from under the 
bridge and two from within culverts, with nine species detected at the at-grade sites.  Preliminary analyses 
suggest that bat guild does influence structure use, with the low flyers only using culverts (as well as 
underpasses) and less active at nearby roadsides at the at-grade sites, while high-flying species were 
comparatively more active at roadside edges. Overall, bat activity was lower near the road than within 
forest, but further analyses are required.
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Handbook of Road Ecology 
Rodney van der Ree1, Daniel J. Smith2 and Clara Grilo3

1 Australian Research Centre for Urban Ecology, Royal Botanic Gardens Melbourne and The University of Melbourne, Victoria, Australia

2 University of Central Florida, Florida, USA

3 Universidade de Aveiro, Aveiro, Portugal

There are 102 million km of roads on earth – enough for 130 return trips to the moon. Brazil, India and 
China are adding ~10,000 km of new or upgraded highway annually over the next 10 years; India will 
quadruple vehicle numbers (to 450 million) by 2020; and North America, Western Europe and the UK 
are undergoing extensive widening and repairs to their ageing road network. Against this backdrop the 
issue of roads and wildlife is increasingly on the agenda; across all levels of Government, civil society, 
non-governmental organisations, and commercial stakeholders involved in all aspects of road design, 
construction and operation. For example, in the USA alone, over 80 million birds are killed each year by 
traffic; and the cost of collisions with wildlife (vehicle repairs, human injury and death) in Europe and North 
America exceeds $2 billion per annum.

The “Handbook of Road Ecology” is a compilation of 60 chapters from 100 experts from 25 countries 
– with each chapter documenting world’s best practise in ecologically sustainable roads, railways and 
utility easements. Due for release in late 2014/early 2015, this handbook is set to become the definitive, 
international guide for all professionals seeking to better understand and respond to these issues. Chapters 
span the project continuum – from planning, design, construction, monitoring, research to management. 
All new road projects, and road upgrades, require authoritative, reliable and informative advice in a timely 
and easily accessible format. This book is a unique and truly global collaboration that will fill the needs of 
planners, designers, construction teams and regulators around the world.

A “pre-printers-proof” copy of the book is available during the poster session to view. To receive an email 
alert when the book is published, please drop your business card in the pouch provided.
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Research on Soil Quality of Different Land Use Types in Highway 
Construction
Xinjun WANG, Lei GAO and Da FAN
China Academy of Transportation Sciences, China

Keywords: topsoil resources, soil quality, land conservation, ecological restoration

With the rapid development of highway construction in china, the contradiction between the land for 
highway construction and land resources is becoming increasingly conspicuous. How to protect land 
resource and how to improve the sustainable use of land resource are important scientific issues in road 
construction. Soil collection is an important way to save the land resource currently. According to different 
to land use, how to collect the topsoil and how deep the soil should be collected are needed to research. 

Chemical properties of topsoil (0-10cm, 10-20cm, 20-40cm depth) of three typical land use types (forest 
land, upland and paddy field) were analyzed along Yinchengzi to Songjianghe freeway in Jilin province. 
The soil quality level was evaluated by the integrated soil quality index. Chemical properties of soil profiles 
varied greatly under different land use. 

Based on the integrated soil quality index, this study demonstrate that 0-40 cm topsoil of paddy field 
and forest land can be collected, while 0-20 cm topsoil for the upland can be collected, which provide a 
scientific basis for topsoil collection and have a great significance for sustainable use of topsoil in highway 
construction. Topsoil is used for ecological restoration on slope. However, its effectiveness on ecological 
restoration is needed to test in field experiments in the future.  
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Going batty...Grey-headed Flying-foxes in Tarcutta?
Katie Whiting
EMGA Mitchell McLennan, New South Wales, Australia

Keywords: flying-fox, monitoring, out of range, construction noise impacts

Threatened species monitoring often relates to species identified during targeted surveys for road projects. 
Key species are identified through the environmental assessment process and are monitored through 
construction and operation of a project’s life. However, sometimes a spanner is thrown in the works and 
an adaptive approach is required, particularly when unexpected species show up in unexpected places.

A camp of 500 Grey-headed Flying-foxes (Pteropus poliocephalus) mysteriously appeared in Tarcutta 
Creek, hundreds of kilometres outside their normal range. They set up camp in River Red Gums next to 
the existing Hume Highway and less than 250 metres away from bridge works for the Tarcutta Bypass. 
This was a concern, given that noisy construction works were planned a few weeks after their unexpected 
arrival. 

The situation led me to ask many difficult questions: 

•	 Would the bats ‘hang around’ long enough to give birth? 

•	 If so, did they run the risk of becoming stressed from sudden, loud noises, and losing their unborn 
babies or dropping newborn young?

•	 Would they also decide to tempt fate and roost in the construction area where trees were being felled, 
leaving them at risk of injury or even death? 

•	 If they did move into the construction area, would we cause more stress to the bats by creating noise 
disturbances in an attempt to get them out of harm’s way? 

Find out our answers and solutions at the conference poster session.
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 FIELD TRIP

Pacific Highway Upgrade
The Pacific Highway is the single longest road infrastructure project currently under construction in 
Australia. The Pacific Highway passes through endangered ecological communities and habitat that 
support many rare and threatened species and populations of wildlife, including emus, spotted-tailed 
quolls, gliders koalas and threatened fish. 

The design of the Pacific Highway upgrade includes numerous measures to protect wildlife, conserve 
native vegetation and improve driver safety, including wildlife underpasses, rope-bridge crossings, glider 
poles, koala drop-down ramps and various designs of exclusion fencing. The field trip will travel to three 
sections of the highway upgrade which demonstrate a range of these fauna mitigation measures.  

The 7km Glenugie upgrade was opened to traffic in October 2011. Key constraints for the project included 
NSW and Commonwealth listed flora and fauna species, tight construction corridor, sensitive riparian 
areas that are prone to flooding, urban design and landscape values through a heavily vegetated corridor. 
The field trip will visit the area near Glenugie Creek which traverses the project. This area contains both 
dedicated and combined fauna mitigation structures including box culverts, fauna furniture, rope bridges 
and arch structure.

The Sapphire to Woolgoolga (S2W) upgrade project commenced major construction in August 2010 and 
will be completed in the second half of 2014, with sections of the 25km upgrade already opened to traffic. 
The upgraded section is the closest the highway gets to the Pacific Ocean between Sydney and Brisbane 
and traverses highly sensitive environments along the north coast including Marine Park, Nature Reserve, 
Threatened flora and fauna, Aboriginal and Non-Aboriginal heritage, and sensitive coastal communities. 
The field trip will visit an area on the Woolgoolga Bypass section of the upgrade which contains combined 
fish, fauna & drainage culverts, dedicated fauna culverts, glider poles and a widened median area.

The Bonville upgrade was open to traffic in September 2008 and included extensive community 
consultation and review of the alignment through Bongil Bongil National Park which ultimately resulted 
in reduced impacts on koalas. The 9.6km upgrade project is located within one of the State’s heaviest 
rainfall belts with sensitive wetlands and creeks, and adjacent protected areas. Mitigation measures 
included, temporary koala fencing, a 60-metre wide fauna overpass through the Bongil Bongil National 
Park, a further four dedicated fauna underpasses, plus provision for fauna underpasses at Pine, Reedys 
and Bonville creeks and under bridges to also assist with fauna movement. Extensive Koala monitoring 
was undertaken before, during and after the construction period. 
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