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Limitations Statement 

The sole purpose of this report and the associated services performed by Kellogg Brown & Root Pty Ltd (KBR) is to provide a 
guidance document for future road projects to reduce koala road strikes in accordance with the scope of services set out in 
the contract between KBR and Port Macquarie-Hastings Council (‘the Client’).  That scope of services was defined by the 
requests of the Client, by the time and budgetary constraints imposed by the Client, and by the availability of access to the site. 

KBR derived the data in this report primarily from details of nominated priority locations provided by Port Macquarie-
Hastings Council, visual inspections, examination of records in the public domain, interviews with individuals and 
subsequent inputs from the Client .  The passage of time, manifestation of latent conditions or impacts of future events may 
require further exploration at the site and subsequent data analysis, and re-evaluation of the findings, observations and 
conclusions expressed in this report. 

In preparing this report, KBR has relied upon and presumed accurate certain information (or absence thereof) relative to the 
priority sites provided by government officials and authorities, the Client and others identified herein.  Except as otherwise 
stated in the report, KBR has not attempted to verify the accuracy or completeness of any such information. 

The findings, observations and conclusions expressed by KBR in this report are not, and should not be considered, an opinion 
concerning independently verified measures to support the cessation of koala road strikes.  No warranty or guarantee, 
whether express or implied, is made with respect to the data reported or to the findings, observations and conclusions 
expressed in this report.  Further, such data, findings, observations and conclusions are based solely upon current state of 
knowledge regarding the effectiveness of measures, site conditions, publicly available information, and information 
provided by Port Macquarie-Hastings Council in existence at the time of the investigation. 

This report has been prepared on behalf of and for the exclusive use of the Client and is subject to and issued in connection 
with the provisions of the agreement between KBR and the Client.  KBR accepts no liability or responsibility whatsoever for or 
in respect of any use of or reliance upon this report by any third party. 
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Executive Summary 

This Guidance Report for Future Road Projects (the Report) has been prepared by Kellogg Brown & Root Pty 

Ltd (KBR) for Port Macquarie-Hastings Council (PMHC) to provide recommendations and strategies that can be 

implemented prior to, during and post construction of future road projects undertaken by Council and private 

developers. The aims of this document are to inform design, consultation, planning, environmental 

assessment, construction and monitoring activities to help mitigate the occurrence of koala road strikes 

associated with future road projects in the Port Macquarie-Hastings Local Government Area (PMH LGA).  

Port Macquarie-Hastings is a highly constrained LGA, and koala habitat is found throughout the LGA, as it is 

often associated with nature reserves, and areas of high biodiversity values, including threatened ecological 

communities, coastal wetlands and/or littoral rainforest. Furthermore, incidents of koala road strikes are 

largely confined to the urban coastal area of Port Macquarie where areas of high environmental value 

encounter greater densities of residential and road development. 

A previous options analysis undertaken by KBR in conjunction with PMHC indicated that koala road strike 

mitigation measures are best considered at the time of undertaking road construction and upgrade designs so 

that measures such as speed reduction features, overpass and underpass diversions and cost-effective fencing 

can be considered when assessing (and offsetting) the entire impact from the development. However, the 

design measures detailed in this report can also be consulted for actions that can be taken retrospectively on 

existing roads to mitigate the occurrence of koala road strike, particularly for those areas identified as being 

subject to higher frequencies of road strike events. 

The measures presented in this guideline are designed to provide PMHC project managers and associated 

private developers with a suite of realistic and achievable preliminary design options for structures which 

mitigate/reduce/avoid koala mortality from road strikes. The measures are based on koala sensitive design 

principles (refer to Section 2) that help future road development to:  

• Reduce koala road strike incidents to safeguard the welfare of koalas and reverse the current population decline.  

• Maintain the genetic diversity of koalas in the region.  

• Consider environmental and construction principles, constraints, and methodologies for future upgrade projects, 
including identification of the relevant planning pathway. 

• Meet regulatory requirements and contemporary environmental standards, performance requirements and 
community expectations.  



Guidance Report for Future Road Projects – Port Macquarie-Hastings LGA 

 

 SEN155-TD-OT-REP-0002 Rev 0 | 20 September 2022 | Page 1 

1 Purpose of Guideline 

 

1.1 BACKGROUND 

When last surveyed, the Port Macquarie-Hastings (PMH) Local Government Area (LGA) (refer to 

Figure 1-1) was home to an estimated population of 2,000 koalas as described in the Port 

Macquarie-Hastings’ Koala Recovery Strategy 2018 (the Strategy), which was issued prior to the 

devastating bushfires that occurred during 2019-2020. The areas burnt during the large-scale 

bushfire event across NSW included 30.4% or 1,486,635 hectares of koala habitat classes (low to 

high) as mapped by the Department of Planning and Environment (DPE) Koala Habitat Information 

Base (DPE, 2022). Approximately one quarter (23.9% or 502,874 hectares) of burnt koala habitat 

was modelled as ‘high to very high’ koala habitat suitability. This included the Lake Innes Nature 

Reserve where 84% of the area was burnt, with 53% of that to a degree of high or extreme severity 

(DPE, 2022).  

The PMH LGA koala population is one of the largest koala populations in NSW and is located in the 

coastal strip east of the Pacific Highway. The PMH LGA koala population has suffered decline 

largely due to bushfire, habitat clearing, modification and fragmentation. Other threats to the local 

population include disease, logging, road deaths and predation by dogs. This guidance document 

addresses mitigation of koala road strike injury and death with the remaining threats outside the 

scope of this document. 

The threats to the koala populations, which were exacerbated by the impacts of the 2019-2020 

bushfire, has raised concerns that without intervention, koalas could be extinct in New South 

Wales (NSW) by 2050 (NSW Koala Strategy 2018-21). On 12 February 2022, the Australian 

Government listed the New South Wales koala populations (along with Queensland and the ACT) 

as endangered under the Commonwealth Environment Protection and Biodiversity Conservation 

Act 1999. The koala was also listed as endangered in NSW under the NSW Biodiversity 

Conservation Act 2016 on 20 May 2022. 

Koalas that spend more time on the ground travelling, disproportionately comprised of male 

koalas during mating season and dispersing juveniles, are more likely to encounter vehicle 

accidents due to the nature of being on the ground. Over the years, vehicle strike has been, and 

continues today as a major cause of koala mortality that threatens the viability of local 

populations. There were 128 records of koala vehicle strike occurrences in the Port Macquarie 

Koala Hospital clinical database over a 5-year period from June 2015 to February 2020. Of these, 

112 were recorded in the greater urban area of Port Macquarie (Mid North Coast Joint 

Organisation, 2020). 

The incidents of koala strike vehicle accidents correlate with the movements of koalas as well as 

the movements of humans. The human population of Port Macquarie typically doubles during the 

summer season as depicted by the increase of vehicle traffic on the roads. Results from a study 

conducted by Griffith et al (2013) found that the risk of koalas being impacted by motor vehicle 

accidents increased after 1985 and has been increasing ever since. The increase was determined 

by the authors to be closely associated with a combination of seasonal male behavioural factors,  

seasonal changes in the number of vehicles on the road and increasing habitat fragmentation 

including development resulting in the reduction of the number of suitable trees within urban 

habitat. The koala fatality rate from vehicle strikes has been estimated at up to 83% and is likely to 

impact the gene flow and contribute to the eventual decline in koala populations. 
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The Port Macquarie-Hastings’ Koala Recovery Strategy 2018 (the Strategy) was developed and 

adopted by Port Macquarie-Hastings Council (PMHC) on 19 September 2018 to identify the key 

issues that are impacting the local koala population. The Strategy provides actions and guidelines 

to aid in the recovery of the local koala population and one of the aims is to reduce koala road 

strike. 

This Guidance document (guideline) has been developed to provide recommendations and 

strategies to be implemented prior to, during and post construction of future road projects 

undertaken by Council and private developers. Those strategies that can be implemented for 

improvements to existing roads to mitigate the occurrence of koala road strike through retrofitting 

are also identified within the report where appropriate. 

The aims of this document are to inform design, consultation, planning, environmental 

assessment, construction and monitoring activities to help mitigate the occurrence of koala road 

strikes associated with future road projects in the PMH LGA.
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Figure 1-1 Port Macquarie Hastings LGA 
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1.2 KOALA SENSITIVE ROAD DESIGN AND CONSTRUCTION PRINCIPLES 

The measures presented in this guideline provide PMHC project managers and associated private 

developers with a suite of realistic and achievable preliminary design options for structures which 

mitigate/reduce/avoid koala mortality from road strikes. The measures are based on koala 

sensitive design principles that help future road development to:  

• Reduce koala road strike incidents to safeguard the welfare of koalas and reverse the current 

population decline.  

• Maintain the genetic diversity of koalas in the region.  

• Consider environmental and construction principles, constraints, and methodologies for future 

upgrade projects, including identification of the relevant planning pathway. 

• Meet regulatory requirements and contemporary environmental standards, performance 

requirements and community expectations.  

1.3 USE OF THE GUIDELINE 

This guideline is to be consulted by PMHC project managers and private developers in the early 

planning stages of road upgrade and construction activities. Early engagement with the methods 

and stakeholders identified within this document will contribute to improved outcomes in koala 

road strike incidents associated with new/upgraded road projects.  

This guideline can be used to:  

• Assist in halting the decline of koala populations by ensuring koala habitat is properly 

considered during the development assessment process and across Council activities.  

• Provide a suite of potential measures to be incorporated during the planning and assessment 

phase when preparing a KPoM or Koala Development Assessment Report in respect to 

mitigation of koala road strike.  

• To provide guidance concerning considerations and methods to be investigated and 

implemented during the planning and assessment phases under development without consent 

or exempt development activities under Part 5 of the Environmental Planning and Assessment 

Act NSW. 

• Function as a toolbox to mitigate koala road strikes in future road development activities. The 

protection measures selected will be dependent on the location, road type, environmental 

sensitivity, funding and if the projected benefit to koalas outweighs the impact on the 

economy, biodiversity and community.  

• Satisfy the principles of the State Environmental Planning Policy (Biodiversity and 

Conservation) 2021 – Chapter 3 (Koala Habitat Protection), as amended, for assessments 

conducted at a strategic level. 

• Satisfy the principles of the State Environmental Planning Policy (Biodiversity and Conservation) 

2021 - Chapter 4 (Koala SEPP 2021), as amended, for works subject to development consent 

(assessment under Part 4 of the Environmental Planning and Assessment Act 1997.  

− Koala SEPP 2021 applies to the PMH LGA as there is currently no approved comprehensive 

Koala Plan of Management. Additional triggers for assessment under Koala SEPP 2021 apply 

if the land has an area of at least 1 hectare (including any adjoining parcels of land within 

the same ownership). 

• Address the goal of the National Recovery Plan for the Koala under the EPBC Act to stop the 

trend of decline in population size of the listed Koala, by having resilient, connected, and 
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genetically healthy metapopulations across its range, and to increase the extent, quality and 

connectivity of habitat occupied.   

• Provide information to support the development of planning proposals and amendments to the 

PMHC Development Control Plan (DCP). 

Table 1-1 summarises the aspects for consideration during the planning, design, construction and 

operation of future road projects. 

Table 1-1 Application of relevant sections to specific aspect of future road projects 

Aspect Section Stage of Project Supporting actions 

Purpose and use of Guideline 1 All stages  

Road strike priority areas in PMH 
LGA 

1.3 Planning and 
design 

Review PMHC Geocortex 

Design references 2 Planning and 
design 

Review AustRoad standards, 
NSW State and Local 
Government standard drawings 

Koala protection design measures 3 All stages Consult with stakeholders 
during selection process 

Community education 4 All stages  

Guide to koala design approaches 5 Planning and 
design 

Review scenarios and apply 
suitable measures 

Construction protection measures 6 Construction  Development of Construction 
Environmental Management 
Plan 

Operation and Maintenance 7 Operation Development of Operational 
Environmental Management 
Plan 

Definitions and references 8 & 9 All stages Review changes to legislation, 
research findings and 
Government policies 

Priority (High Risk) locations within 
the PMH LGA 

Appendix 
A 

  

Mapping of Environmental Values at 
Priority Locations 

Appendix 
B 

Planning and 
design 

 

Protection Measures - Pictorial 
Representation and Summary 

Appendix 
C 

Planning and 
design 

 

Regulatory context Appendix 
D 

All stages Review changes to legislation 
and Government policies. 

Environmental context Appendix 
E 

All stages Review changes to legislation 
and Government policies 

Risk Assessment Appendix 
F 

All stages Review and update if required 

Key stakeholders Appendix 
G 

All stages Engage initially during the 
planning phase 

Koala protection is a dynamic field that is undergoing rapid development. As part of the review of 

this guideline, changes to PMHC policies, documents, relevant legislation, as well as proven, new 

and emerging methods should be regularly consulted.  The information contained in this guideline 
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is indicative and subject to change. Although there will be changes, this guideline’s aims provide 

the basis for planning to reduce the risk of koala road strike. 

1.4 IDENTIFIED KOALA HOT-SPOTS WITHIN PMH LGA 

Koala vehicle strikes are not random and often are clustered around specific areas known as 

‘hotspots’. These areas are generally identified as a pre-existing habitat corridor that has been 

impacted by a road. The vehicle travel speed, volume of traffic, and the type and width of road are 

factors that contribute to the risk of koala strikes occurring. It has been found that the likelihood of 

koala vehicle strike increases with vehicle speeds over 60km/h because drivers have less time to 

react and avoid the collision (DPIE, 2020). Unmanaged roadside vegetation can reduce motorists’ 

line of sight, significantly increasing the risk of koala strikes. Proper roadside vegetation 

management in hotspot areas should be managed to reduce the occurrence of koala road strikes, 

whereby effective roadside verge management ensures potential koala road crossing locations are 

well maintained, which helps to increase visibility and thus reduce the likelihood a motorist will 

strike a koala. 

Types of traffic flow are shown to have an effect on the frequency of koala road deaths. One 

characteristic of traffic that has been found to influence the rate of roadkill is the number of 

vehicles on the road and, specifically the number of vehicles passing a particular location (Rhodes 

et al. 2014). Koalas have a higher risk of being killed on a primary road (highways and main roads), 

followed by arterial roads (major roads within a locality) and finally on local roads (suburban, low 

traffic roads). The relationship between road type and koala road strike is attributed to the greater 

width of the primary roads and increased volume and speed of the traffic (Lunney, et al, Feb 2022). 

However, more road strikes may be observed on local roads due greater cumulative length of 

these type of roads. 

In order to identify high risk sites for koala road strike within the PMH LGA, an analysis was 

conducted by PMHC representatives with key stakeholder input (including John Turbill of NSW 

Department of Planning and Environment and Cheyne Flanagan from the Koala Hospital Port 

Macquarie) to determine priority levels of sites according to the frequency of koala road strike 

incidents. 

The priority sites were assessed by PMHC in accordance with the criteria in Table 1-2 and 

presented in Appendix A. The GIS data used to derive these figures is contained within PMHC 

Geocortex database.  

The PMHC Natural Resource Management Team (Environmental Planner and Ecologist) should be 

consulted as part of the planning activity to confirm the most current list of priority sites and their 

locations. Internal project managers can access the locations mapped through Geocortex, external 

planners and designers will need to obtain the spatial data under licence or use up-to-date static 

maps generated at the time of request. A future public spatial mapping system may become 

available through Council’s website. The hotspots shown in this guidance document are subject to 

change, so consultation is required during the design and planning phases.  

Table 1-2 Assessment of Koala Strike Frequency and Priority areas 

Priority Level 1 2 3 4 5 

Finding High Priority Medium to 
high priority 

Medium 
priority 

Low priority Low priority 

Criteria Sites with 
seven (7) to 
ten (10) road 
strike 
incidents 
recorded from 
2015 -2021 

Sites with 
three (3) to 
four (4) road 
strike 
incidents 
recorded from 
2015 -2021 

Sites with two 
(2) road strike 
incidents 
recorded from 
2015 -2021  

Sites with one 
(1) road strike 
incident 
recorded from 
2015 -2021 

Sites with zero 
(0) road strike 
incidents from 
2015 -2021 
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Note: Data shows observations have been recorded over the past 50 years, however not all sites possess 50 years’ worth of 
data. For those sites with complete data sets, it was shown there were consistent road strike incidents over the past 50 

years for all priority levels 
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2 Design Inputs 

The following information is to be investigated during the design and construction phases, at a 

minimum to inform the proposed koala road strike mitigation design options: 

• Detailed topographical survey of development site including surface features (such as the edge 

of road), fencing, drainage structures, utility covers, water mains, overhead power, line 

marking and a triangulation model. 

• GIS data including contours, koala habitat locations, parcels of land, water, sewerage 

infrastructure and stormwater infrastructure, traffic data, vegetation mapping, and other data 

as discussed in this report. 

• PMHC Geocortex database (consult Council information). 

• Review of the NSW Bionet (SEED) database metadata to identify threatened ecological 

community and threatened species locations and sightings. Location of coastal 

wetlands/littoral rainforest, acid sulphate soil risk, flooding and relevant EPI layers associated 

with the project location. 

• Aerial imagery of the sites using satellite or drone imagery.   

• Point cloud information for each site from the NSW Government Spatial Services via the Elvis 

Elevation Foundation Spatial Data. The elevation data is generally detailed enough to make out 

the general topography of the project site including nearby roads and drainage channels. 

• A Dial Before You Dig (DBYD) check to be performed and the appropriate information taken 

into consideration for design analysis. 

• An ecologist as well as the key stakeholders outlined in Appendix G should be consulted during 

the planning and design phase to ensure proposed measures are appropriate given the local 

environment and fit for purpose. 

2.1 DESIGN REFERENCES 

The following documents are to be referenced during the road project design process: 

• Port Macquarie-Hastings Council standard drawings 

• Austroads Guide to Road Design Part 3 – Geometric Design (2017) 

• Austroads Guide to Road Design Part 4A – Unsignalised and Signalised Intersections (2017) 

• Austroads Guide to Road Design Part 5 – Drainage General and Hydrology Considerations 

(2013) 

• Austroads Guide to Road Design Part 6 – Roadside Design Safety and Barriers (2010) 

• Austroads Guide to Road Design Part 6B – Roadside Environment (2015) 

• NSW DPIE Koala Vehicle Strike Fact Sheet 1 – Wildlife Vehicle Strike and Contributing Factors 

(2020) 

• NSW DPIE Koala Vehicle Strike Fact Sheet 2 – How to keep koalas of the road (2020) 

• NSW DPIE Koala Vehicle Strike Fact Sheet 3 – How to change driver behaviour (2020) 

• NSW DPIE Koala Vehicle Strike Fact Sheet 4 – How to record koala vehicle strike and monitor 

mitigation efforts (2020) 
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• Queensland Government Koala-sensitive Design Guideline (2019) 

• Transport for NSW. Fauna Exclusion fence standard drawing (R0800-31) (2017) 

2.2 DESIGN PARAMETERS 

Standard design parameters for road project are presented in Table 2-1. All structures and 

treatments are required to be designed and constructed in accordance with the relevant 

specifications and Austroad standards. If there is no standard or specification available for the 

proposed measure, any design must first be approved by PMHC and certified by a suitably qualified 

engineer. 

Table 2-1 Design Parameters 

Design Parameter Value Reference 

Roads: 

Clear zone width 5m (assuming high road 
usage) 

Austroads Guide to Road Design Part 6 
(2010), Table 4.1 

Reaction time (for sight 
distance) 

2s Austroads Guide to Road Design Part 3 
(2017), Table 5.2 

Coefficient of deceleration 
(for sight distance) 

0.36 Austroads Guide to Road Design Part 3 
(2017), Table 5.3 

Minimum vertical 
clearance 

5.4m Austroads Guide to Road Design Part 3 
(2017), Table 8.1 

Fencing: 

General detail -- Transport for NSW Fauna Exclusion fence 
standard drawing (R0800-31) (2017) 

Minimum height 1.5m 

The fact sheet suggests 
koala strikes have reduced 
even when fencing is 1.2m 
so fencing is still beneficial 
at lower heights. 

NSW Department of Planning, Industry and 
Environment (2020) Koala Vehicle Strike Fact 
Sheet 2 

Offset from vegetation 3m NSW Department of Planning, Industry and 
Environment (2020) Koala Vehicle Strike Fact 
Sheet 2 

Underpasses: 

Minimum height >1.2 m (for semi-arboreal 
mammal) 

Austroads Guide to Road Design Part 5 
(2013), Table 3.1 

Other values: 2m (PMHC 
preference) 

PMHC preference (verbal communications) 

3m Austroads Guide to Road Design Part 6B 
(2015), Section 2.2.2 

1.5m State of Queensland. Environmental Planning 
and Policy, Department of Environment and 
Science (2019). Koala Sensitive Design 
Guidelines 

Overpasses: 
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Design Parameter Value Reference 

Minimum vertical 
clearance 

5.4m Austroads Guide to Road Design Part 3 
(2017), Table 8.1 

Minimum width of 
overpass 

5.0m (more should be 
provided to allow for 
maintenance vehicle 
access and significant 
landscaping to encourage 
koala usage). 

Austroads Guide to Road Design Part 3 
(2017), Table 4.3 

Maximum grade 15% Austroads Guide to Road Design Part 3 
(2017), Table 8.2 
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3 Design Measures for Koala Safety and 
Movement 

This section describes the design measures to support a reduction in the occurrence of koala road 

strike incidents. Whilst previous findings have suggested measures to reduce speed, including 

permanent signs, seasonal/temporal signs, pavement treatments and rumble strips have varying 

degrees of success, they are often the only method available if exclusion of koalas from a roadway 

is not an option. Therefore, the full breadth of items provided in this guideline should be 

investigated and the limited documented effectiveness of some measures should not be a reason 

for not implementing them where there are no other feasible measures available. 

The most effective method of reducing koala road deaths has been found to be the installation of 

well-maintained koala proof fences and koala grids and gates, combined with the use of 

appropriately designed road crossing structures such as underpasses, bridges and culverts. 

Any planning and design activities for future road projects need to consider avoidance of koala 

habitat in the first instance, wherever possible. Where avoidance is not practical, then ensuring 

corridors and fauna passage are included in the design will minimise the impact of road 

construction on koala populations within the PMH LGA. 

Exclusion fencing can also be constructed strategically through the PMH LGA to enhance 

connectivity to corridors. As koalas are known to move between reserves via the walkways 

between houses, construction of exclusion gates and fencing may restrict koala access to streets 

leading to arterial roads. Exclusion fencing can be achieved by retrofitting to existing fencing, a 

smooth panel or band 500 mm from ground level up to at least 1,200 mm from ground level. As 

koalas have a jumping distance of up to 3 m, the proximity of any trees and other climbing 

structures to the exclusion fencing would need to be considered along with potential canopy 

connections over the fences. 

Design measures to mitigate koala road strikes and indicative costings (for installation) are 

presented in the following sub-sections. A pictorial representation and summary of the koala 

sensitive design is included in Appendix C. 

3.1 FENCING 

Koala-friendly fencing combined with fauna passage structures is the preferred option to prevent 

the occurrence of koala road strikes. 

Design measures for koala fencing include: 

• Chain wire fencing with a floppy top, as per the Transport for NSW Fauna Exclusion fence 

standard drawing (R0800-31) (2017). Ensure the floppy top is falling in the direction that the 

koala will attempt to climb.  

• Chain wire fencing with smooth metal or Perspex sheets at the top of the fence at least 600 

mm wide. The fence can be 1.8m or 1.2m high depending on the site-specific constraints. 

• Fencing made of brick, sheet metal (ColourbondTM) or Perspex are effective if there are no gaps 

or railings that koalas could get a hold of, and the fences are >1.2m high. 

• Buffer or mitigation areas need to be constructed at the end of the fenceline to minimise 

koalas crossing the road beyond the fenceline. Measures include angling fencing inwards at end 

points to direct koalas away from the road or installing an underpass or overpass at the end of 
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the fenceline to assist the koalas to cross at this location with fencing extended for a further 

50m beyond the crossing structure to deter access to roads. 

• A 3m buffer is required either side of the fence to prevent koalas climbing over the fence, 

vegetation impacting the effectiveness of the fencing and to allow sufficient space for 

maintenance activities. 

• Fencing should be installed so as to direct koalas towards crossing structures, either through 

the design of the fence angle of approach or planning to preferential trees adjacent to the 

structures. 

• Fencing should tie in with existing safety barriers/headwalls when installed above culverts or 

bridge crossings.  

• Ensure fencing is strongly and tightly attached to each crossing structure so that animals are 

unable to squeeze between the fence and (for example) the abutment walls. 

• Access gates need to be included in the fencing design to allow access for maintenance 

activities 

3.1.1 Roads and Driveways 

To address the occurrence of roads and driveways in fenced areas, ‘koala grids’ are to be placed 

across the access way to prevent koalas accessing the road from the fenced area. Steel gates with 

wire mesh and a self-closing mechanism should also be employed across pedestrian accesses and 

access routes to private roads or private properties at the grid locations. Gates need to be 

monitored to ensure they are not being propped open thus creating a pathway for koalas to access 

the road. Installation of steel self-closing gates and grids for private driveways is problematic and 

would be difficult to enforce compliance with and as such would require landholder participation 

and support. 

Appropriate koala grids designs are approximately 1.3m in width and comprised of 60mm round 

pipes at 100mm centres located between the koala exclusion fencing on road surfaces (WSP, 

2021). The koala grids are steel construction, which is likely to produce an elevated noise resulting 

from vehicles impacting the grid. As such, a noise assessment and noise mitigation measures may 

be required for grids installed in proximity to sensitive receivers.  

Any proposed grids should also be tested prior to installation as koalas are skilful climbers, adept at 

walking along thin branches, and would easily walk across an inadequately designed grid. 

3.1.2 Costs 

Approximate costs for the koala fencing and associated structures are presented in Table 3-1.  

Noting these costs are indicative as of the year this document was prepared (2022) and are subject 

to change. 

Table 3-1 Approximate costs of protection measures – Fencing 

Measures Costs Exclusions Comments Source 

Fencing $100 per metre Geo-tech, 
surveyors, clearing 
contractors if 
required, other 
investigations 

-- WSP (2021) 
Options to 
reduce koala 
vehicle strike 
along 
Heathcote 
Road, near 
Deadmans 
Creek. 
Transport for 
NSW. 
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Measures Costs Exclusions Comments Source 

December 
2021 

3.2 UNDERPASS STRUCTURES 

Underpass structures are important to allow koala movement to occur away from the roadway, 

particularly where fencing is constructed. Prior to marking out the location of the new underpass, 

an ecologist should be consulted for the placement of the underpass given koalas are likely to 

cross the road and want to access preferential areas (such as the location of feed trees on the 

other side of the fenceline). 

Design measures for underpass structures include: 

• Analysis of koala behaviour around underpass structures suggests that they will utilise an 

underpass if they can see the exit. As such, the length of the underpass is an important 

consideration. For longer underpass structures, light wells or the inclusion of lighting that 

replicates natural ambient night light may be an important inclusion (Jones et al. 2012). 

• The height of the underpass should be greater than 2m to allow fauna ledges or furniture to be 

installed within the underpass in order to facilitate movement off the ground and away from 

predators. Heights greater than 2m also allow for ease of the maintenance of the structures. 

Box culverts are often best suited for koala crossing purposes. 

• Where practical, newly constructed koala underpass structures should be designed to avoid 

capturing stormwater runoff so as not to deter use by koalas and other fauna. 

• Existing underpass structures can be retrofitted to serve a dual function both for stormwater 

flow and fauna passage. To achieve this, a minimum height of 2m and width of 2m is to be 

achieved where the terrain allows for it, with fauna furniture installed to allow koala 

movement away from the floor. It is to be noted that scour protection associated with 

stormwater runoff underpass structures can deter koalas from crossing (WSP, 2021). 

• Vegetation management and regular maintenance of underpass structures is required to 

ensure these passages are attractive areas for koalas to cross. 

3.2.1 Fauna Furniture 

New and existing underpass structures are to have fauna furniture (dry ledges 0.5m wide or 

greater) secured mid-way up the underpass structure to allow koalas to travel through the 

structure whilst remaining off the ground. The furniture is to be constructed of koala feed or 

preference trees, where practical to encourage use. Any trees of this nature felled during clearing 

works for the road project should be retained for future use. 

3.3 OVERPASS STRUCTURES 

Overpasses provide a more natural path for koalas to travel across roads. These provide natural 

light, vegetation and do not have the risk of flooding like underpasses do. The overpass substrate 

should be natural and resemble forest floor with attractive vegetation around the ends of the 

overpass. Overpass structures should only be used for fauna crossing and not for pedestrian access 

as this could deter animals from crossing. 

Design considerations for overpass structure include: 

• Construction material should be stable and rigid (koalas will not use fauna netted bridges). 

• Overpasses should be at least 60cm wide for comfortable koala crossing.  

• Overpasses should be vegetated and provide refuge from predators, if needed.  
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• Koala proof fencing should be used in conjunction with overpasses to funnel koalas to these 

areas. 

• Planting of koala feed, refuge and use trees should occur adjacent to the crossing structure and 

entrance. 

3.4 KOALA STILES/ESCAPE STRUCTURES 

Koala stiles or escape ramps are a measure that can be incorporated into existing or new fenced 

sections to encourage koala movement over the fence in the event a koala becomes trapped on 

the road side of the fence. Koala use of these structures is currently not well documented, so 

appropriate camera placement should also be considered to obtain data on the utilisation of these 

structures by koalas or other fauna. 

An ecologist should be consulted prior to marking out the location of the koala stiles or escape 

poles, to consider appropriate spacing and placement given where koalas are likely to cross the 

road and where they are likely to want to climb to access preferential areas, such as the location of 

feed trees on the other side of the fenceline. 

Design considerations for koala stiles include: 

• On the road side of the pole, the pole must extend up beyond the horizontal bar at least 30cm 

to allow koalas sufficient area to climb up and then across. 

• The pole must be placed no more than 20cm away from the fence to ensure the koala is not 

able to physically move past the pole when moving next to the fenceline. 

• On the egress side, the pole is required to be 1.5-2 m above the ground to prevent koalas 

climbing or jumping to access the roadway from the safe side of the fence. 

Design measures for escape ramps that can be constructed along new or existing fencelines 

include: 

• Escape ramps are typically mounds of earth shaped into a ramp and embedded within a gap in 

the koala fencing. Escape ramps lead from the roadside of the fence to a vertical drop created 

by a metal sheet or similar on the side of the fence away from the road. 

• Escape ramps can be 3m long earthen ramps inclined away from the road and rising to a 120cm 

vertical face (drop down) provided by a timber topped piece of sheet metal. The fauna fence 

encloses the ramp on each side (Goldingay et al, 2018). 

• The ramp end should be 1-1.2m above ground on the exit side to prevent kangaroos, wallabies 

and bandicoots using them in the reverse direction and accessing the road. 

3.5 SIGNAGE AND ROAD PAINTING 

Active warning signs have been found to be more frequently observed and recalled by drivers than 

standard static signage, and their effectiveness is further enhanced if they relate to a relatively 

short section of road as this reduces the likelihood that a driver will forget and discontinue their 

vigilance. Standard signs installed at numerous locations and left indefinitely have been found to 

become increasingly ignored by drivers over time as they habituate to their presence (Sandpiper, 

2019). 

For existing road locations, new, updated signage can be implemented where the replacement of 

old signage situated in identified hotspots can be delivered in conjunction with an awareness 

campaign introducing the new signs and explaining reasons for their locations to mitigate 

habituation at those locations. 
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Pavement marking/painting is used to identify areas of high koala road strike occurrence. The 

painting is designed to complement warning signs and alert drivers they should modify their 

driving behaviour and reduce their speed.  

The applicability of pavement treatment and appropriate signage under the Austroad standards 

and relevant PMHC specifications needs to be considered before including in the design for future 

road projects. 

3.5.1 Variable messaging signs or more targeted signage 

Koalas, particularly males are more active between the period from July to February, this period 

also coincides with increased number of visitors to the PMH LGA. Many of these visitors may not 

be aware of the risk of koala road strikes at various priority  areas across the LGA and therefore 

would benefit from more targeted signage that identifies an area as a hotspot for koala strikes 

compared to the existing static signage that may not adequately prove effective in conveying the 

message across to drivers. Such temporal signs have been found to have some effectiveness in 

modifying driver behaviour (Sandpiper, 2019). 

Vehicle Activated Signs (VAS) is another tool to alert drivers of the presence of koalas that can also 

be relocated to other priority sites to avoid drivers becoming habituated to their presence. 

Options for the implementation of variable or targeted signage include: 

• Variable speed limit ‘koala zones’ for certain periods where similar to school zones, slower 

speed limits apply during times of day and year when koalas are active. Speed limits in NSW are 

set by Transport for NSW (TfNSW) in accordance with the NSW Speed Zoning Guidelines. This is 

not something that is managed by Council. The Guidelines provides a state-wide point of 

reference to ensure consistent application of speed limits across NSW. It is used to set and 

review speed limits in the Port Macquarie-Hastings region. The general public and interested 

parties can provide feedback concerning speed limits via the Safer Roads NSW website, or 

request a speed limit review by visiting the Service NSW website.  

• Variable messaging boards that depict driver speed and for those exceeding the speed limit, 

displaying a message such as “slow down” or “koalas about”. 

3.5.2 Costs 

Approximate costs for variable messaging and targeted signs are presented in Table 3-2. Noting 

these costs are indicative as of the year this document was prepared (2022) and are subject to 

change. 

Table 3-2 Approximate costs of protection measures - signage 

Measures Costs Exclusions Comments Source 

Standard Static 
sign 

$110 Delivery and 
installation 

-- Sandpiper 

Ecological, 

(2019). 

Wildlife 

Roadkill 

Mitigation 

Report, 

Lismore Local 

Government 

Area. A report 

prepared for 

Lismore City 

Council. 

https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Froadsafety.transport.nsw.gov.au%2Fdownloads%2Fnsw_szg_dl1.html&data=05%7C01%7CShoanne.Labowitch%40kbr.com%7C8da9b32972084b2151ad08da865e72c2%7C9e52d672a7114a65ad96286a3703d96e%7C1%7C0%7C637970037521174884%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=4TnaIbq0HS%2FYlnA3pWMir%2F2G5%2FKTnff7gNNUWsYAmqk%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.saferroadsnsw.com.au%2Fhaveyoursay.aspx&data=05%7C01%7CShoanne.Labowitch%40kbr.com%7C8da9b32972084b2151ad08da865e72c2%7C9e52d672a7114a65ad96286a3703d96e%7C1%7C0%7C637970037521174884%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=9%2FcpqRcIurl%2FbANexMTf20L4Y%2Bh%2FbaiADVQUJG0Rym4%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.service.nsw.gov.au%2Ftransaction%2Flodge-feedback-about-speed-limits-and-speed-signs-nsw&data=05%7C01%7CShoanne.Labowitch%40kbr.com%7C8da9b32972084b2151ad08da865e72c2%7C9e52d672a7114a65ad96286a3703d96e%7C1%7C0%7C637970037521331113%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=GWFg5mMhPMBo2V3wvCFWx1%2B4FPdH9DyfX69hLJ7xdTE%3D&reserved=0
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Measures Costs Exclusions Comments Source 

VAS – koala $10,000-13,000 GST and installation -- Sandpiper, 
2019 

Koala zone variable 
messaging sign 

$15,000 GST and installation -- Sandpiper, 
2019 

Pavement painting $45/m Traffic controls Treatment area is 
typically 40-50m2. 

Sandpiper, 
2019 

3.6 LIGHTING AND VISIBILITY 

Koala strikes are often subject to the time of day. It has been found that koalas are active in the 

early morning and evening where there are low light conditions, which makes it harder for drivers 

to see and avoid collisions. Other road conditions such as contours, crests, and roadside vegetation 

are all contributing factors to obscuring the visibility of drivers.  

Installing streetlights over areas of risk have been found to be helpful in reducing koala strikes as 

well as pruning and maintaining roadside vegetation (Department of Planning, Industry & 

Environment, 2020). 

Measures to improve lighting and visibility at existing and new road locations include: 

• Improved street lighting for high-risk areas where current lighting is deficient: 

• Although the effectiveness of improved street lighting wanes with increasing speed limits, 

improved lighting provides drivers with better visibility in responding to koalas located near to 

or on the roadway. This is particularly important given koala movements near roadways are 

more prevalent around dusk and dawn.  

• Any future road projects should ensure lighting levels are adequate to optimise visibility 

particularly in areas where there is a bend on the road. 

• Inclusion of high-risk koala areas on Google Maps:  

− For road construction projects conducted in a high and medium priority area (as identified 

in PMHC’s Geocortex program), an additional measure that could be implemented is 

contributing to a notification on google maps that alerts the driver as they enter the koala 

risk area. This would educate and notify drivers who may be unfamiliar with local area and 

the risk road vehicles pose to koalas. 

3.7 SPEED REDUCTION MEASURES 

A slight correlation between koala survival and lower speed limits has been found to occur (Dique, 

et al., 2003). As such, a proposed strategy for reducing road impacts to koalas includes the 

installation of traffic calming measures in key habitat areas combined with redirecting traffic to 

surrounding roads located in areas of reduced koala habitat. 

For new road or road upgrade projects, the possibility of placing speed limits of 60km/hr or less 

along roads during the planning and design phase should be thoroughly investigated, particularly 

for those roads identified as medium or high priority on PMHC’s Geocortex database.  

Speed limits in NSW are set by Transport for NSW (TfNSW) in accordance with the NSW Speed 

Zoning Guidelines. This is not something that is managed by Council. The Guidelines provides a 

state-wide point of reference to ensure consistent application of speed limits across NSW. It is 

used to set and review speed limits in the Port Macquarie-Hastings region. 

Additional speed treatment measures to be incorporated into the road design include: 

https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Froadsafety.transport.nsw.gov.au%2Fdownloads%2Fnsw_szg_dl1.html&data=05%7C01%7CShoanne.Labowitch%40kbr.com%7C8da9b32972084b2151ad08da865e72c2%7C9e52d672a7114a65ad96286a3703d96e%7C1%7C0%7C637970037521174884%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=4TnaIbq0HS%2FYlnA3pWMir%2F2G5%2FKTnff7gNNUWsYAmqk%3D&reserved=0
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Froadsafety.transport.nsw.gov.au%2Fdownloads%2Fnsw_szg_dl1.html&data=05%7C01%7CShoanne.Labowitch%40kbr.com%7C8da9b32972084b2151ad08da865e72c2%7C9e52d672a7114a65ad96286a3703d96e%7C1%7C0%7C637970037521174884%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=4TnaIbq0HS%2FYlnA3pWMir%2F2G5%2FKTnff7gNNUWsYAmqk%3D&reserved=0
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• Rumble strips installed on stretches of road can provide an audio warning of approaching cars 

to nearby koalas that may cause them to hesitate in crossing the road at that time. Note that 

these must be located away from nearby residential receivers, at a distance determined by a 

site-specific noise impact assessment prior to construction, to avoid noise impacts from their 

operation. 

• Implementation of chicanes, speedhumps, or roundabouts designed to slow traffic speeds in 

areas of high risk of koala strikes where appropriate and complying with Austroad Standards 

3.7.1 Costs 

Approximate costs for speed reduction devices are presented in Table 3-3. Noting these costs are 

indicative as of the year this document was prepared (2022) and are subject to change. 

Table 3-3 Approximate costs of protection measures – Slowing devices 

Measures Costs Exclusions Comments Source 

Rumble strips $16 per 500mm 
strip 

Installation Noise may disturb 
sensitive receivers 

 

Sandpiper 

Ecological, 

(2019). 

Wildlife 

Roadkill 

Mitigation 

Report, 

Lismore Local 

Government 

Area. A report 

prepared for 

Lismore City 

Council. 

3.8 LANDSCAPING 

The locations of koala fatalities in the PMH LGA have been found around areas where the side-

tracks link to highways and major roads. This suggests the likelihood of koalas dispersing alongside 

tracks until they meet the highways and encounter vehicles. Activities aimed at rerouting dispersal 

paths are important for saving koalas from vehicle strikes (Lassau, et al., 2008).  

To address habitat fragmentation caused by road projects habitat corridors should be created 

elsewhere prior to the start of construction that direct koalas away from the proposed 

development site. This can be achieved by undertaking planting prior to construction in alternative 

areas or installing temporary fences to direct koalas away from development areas. 

Landscaping measures to consider during planning, design and post-construction of future road 

projects include: 

• To ensure optimal visibility and line of sight to enable drivers to slow down or avoid koalas 

attempting to cross the road, landscaping of the media strip separating carriageways or along 

roads should be minimal and dense ground/under story and flowering species avoided. This 

includes avoiding planting of Lomandra longifolia (and related species) as it is often 

preferentially selected for landscaping of road projects, and instead select non-koala feed or 

use trees along with grass.  

• Planting of Flindersia australis (Crows Ash) along roadsides at large spacings are associated with 

enhanced visibility of koalas by road users as they descend trees and approach roadways. 

• Clearing vegetation from median strips and for several metres back from the road sides is 

effective for increasing driver and animal visibility.  
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• Regular weed management and vegetation maintenance is required to ensure the installed 

koala protection measures continue to operate as per the design. 

• Landscaping activities should include strategic food tree planting away from the road reserve 

that enhances habitat connectivity and minimises the risk of car strike (Goldingay and Dobner, 

2013), including adjacent to underpass and overpass structures designed for use by koalas. 

Instead, locate stepping-stone plantings to direct animals away from roads and known ‘high 

strike’ areas. When constructing new roads or creating barriers to koala movement, avoid 

situating them within and between koala habitat patches (DPE, 2022).  

• Koala feed or use trees located adjacent to unfenced areas of the road should be removed 

where practical to make the road reserve a less attractive area for koalas to travel. To address 

removal of these trees, replanting elsewhere should occur as an offset to mitigate the impact 

of koala habitat reduction in a landscape already impacted by loss from fire and clearing. 

• Undertaking koala food tree planting in peri-urban reserves may reduce the desire of koalas to 

approach the surrounding streets. 

• Creating favoured habitat conditions or food resources within the boundaries of the road 

reserve for fenced areas of the road is helpful in encouraging animals to move towards crossing 

structures. The regenerative corridors of between 10 - 30m that were created for the Tugun 

Bypass in northern NSW is a good example. 

3.9 NEW AND EMERGING TECHNOLOGIES 

There are a number of new and emerging technologies that could be implemented to either 

support the proposed design or replace them in instances where the associated planning and 

environmental impact requirements are either prohibitive due to costs or the significance of the 

environmental impact to other biodiversity values from construction. 

The technological solutions that may either be trialled or implemented are summarised in Sections 

3.9.1 to 3.9.5.  

3.9.1 Virtual fencing  

Virtual fencing is being trialled in the Tea Tree Gully Council, where the non-movement restrictive 

fencing emits low-level sounds and light when a vehicle approaches at night. The objective of the 

fence is to alert nearby animals and cause animals approaching the road to pause long enough for 

the vehicle to pass by before approaching the road. Small-scale trials in remote area of western 

Tasmania found reductions in road mortality of small marsupials (Fox, et al., 2018). However, 

wildlife living in peri-urban roadside habitat are often habituated to light and sound and would be 

unlikely to be averted by such devices. Additionally, the benefits of such technology may reduce in 

areas where there is high traffic volume and speed.  Further research of this technology would 

have to be conducted to determine the efficiency and reliability of it.  

Costs 

Approximate costs for virtual fencing are presented in Table 3-4. Noting these costs are indicative 

as of the year this document was prepared (2022) and are subject to change. 

Table 3-4 Approximate costs of protection measures – Virtual fencing 

Measures Costs Exclusions Comments Source 

Virtual Fencing $7,800 per km Installation and 
posts 

Supplied by 
wildlifesafetysolutions.com.au 

Sandpiper 

Ecological, 

(2019). 

Wildlife 

Roadkill 
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Measures Costs Exclusions Comments Source 

Mitigation 

Report, 

Lismore Local 

Government 

Area. A 

report 

prepared for 

Lismore City 

Council. 

3.9.2 Dynamic Wildlife Warning Systems 

The dynamic wildlife warning signage system is based on catching and placing Wireless 

Identification (WID) ear tags on koalas residing near a high or medium priority site. If a tagged 

individual moves close to the road edge, dataloggers detect their presence and activate nearby 

warning signs, which can also feature audio (e.g. an alarm signal).  Tagging individuals however is 

cost and resource intensive and software recognition of animal forms to alert drivers may be a 

more economical and effective option. 

Another system (Break the Beam) utilises a series of sensors placed along the roadside to create a 

‘virtual’ fence in the absence of roadside fauna fencing. When an animal is detected by a sensor it 

activates an LED warning sign. Regular vegetation maintenance is required for this system to 

ensure sensors are not ‘false’ triggered. 

Costs 

Approximate costs of the dynamic wildlife warning systems are presented in Table 3-5. Noting 

these costs are indicative as of the year this document was prepared (2022) and are subject to 

change. 

 Table 3-5 Approximate costs of protection measures – Dynamic wildlife warning system 

Measures Costs Exclusions Comments Source 

Dynamic 
wildlife warning 
system 

$40,000-
$100,000 per 
km 

Installation and 
costs of 
capturing and 
tagging koalas  

Supplied by 
www.wildspy.com.au 

Sandpiper 

Ecological, 

(2019). 

Wildlife 

Roadkill 

Mitigation 

Report, 

Lismore Local 

Government 

Area. A 

report 

prepared for 

Lismore City 

Council. 

Break the Beam $90,000 per 
km 

Installation and 
posts 

Uneven and windy roads 
require a higher frequency of 
sensors, which increases costs 

Supplied by www.prowild.net 

Sandpiper, 
2019 
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3.9.3 Use of Artificial Intelligence (AI) Technology 

Research is currently underway at the Griffith University to adopt AI technology toward 

implementation as face recognition software for koalas (Rosengreen, 2021). The initial objective of 

the study is to gain more understanding of koala behaviour at road crossing monitoring points, 

however future potential of the technology may include relaying the information to a variable sign 

to alerts drivers of the nearby koala. Another potential use is for fauna underpasses where AI 

technology could be used to identify the animal attempting to use the underpass and allow or 

deny access through a gate system. 

3.9.4 Attractants to alternative routes of passage 

A scent dispensing system could be used to attract koalas to use devices such as underpasses and 

overpasses as the usage of these structures is not always guaranteed. The system could dispense 

eucalyptus scent throughout culverts at regular intervals in times koalas are known to travel so 

that they are attracted to use them. Such a treatment has had little to no research and could be 

something that could be investigated as part of future road projects. Any proposed scent 

attractant initiatives would need to be tested for effectiveness prior to implementation.  
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4 Community Education and Awareness 

In addition to the design measures described in this document, the following supporting measures 

can be implemented to improve the success of mitigating koala road strikes: 

• Community and stakeholder consultation throughout the planning, design and construction 

period. 

• Incorporate signage information to provide details on nearby koala rescue organisations in the 

event of a koala being struck on the road (i.e. Port Macquarie Koala Hospital). 

• Incorporate school education program funding as part of the social impact mitigation measures 

for any environmental assessment. 

• Install stickers and include information within rental cars leased within the PMH LGA, as well as 

place stickers on the rubbish bins at the Port Macquarie airport with a “Slow down for Wildlife” 

message along with contact details for wildlife carers/hospitals to raise awareness of the koala 

road strike issue. 
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5 Guide to Koala Friendly Design Approaches 

An indicative guide to the application of koala protection measures dependent on the risk, type of 

road and road project activity is summarised in Tables 5-1, 5-2, and 5-3.  

Note: This is a guide only and a combination of the koala protection measures described in Section 

5 should be further investigated. 

Table 5-1 Guide to application of koala protection measures for Highways 

Proposed 
Activity 

Road 
Type 

Priority of 
location 

Primary 
Measure 

Support Measure Comments  

New Road/ 
Road 
upgrade 

Highway High, 
medium 

Fencing with 
underpass/  
overpass 

Koala stiles, escape 
ramps 

Generally State 
government 
managed roads 

Install cameras at 
underpass/ 
overpass 
structures to 
record use by 
koalas 

New Road/ 
Road 
upgrade 

Highway Low Maintain weed 
and vegetation 
management 
and remove 
koala feed and 
use trees from 
near road verge 

-- -- 

Table 5-2 Guide to application of koala protection measures for Arterial Roads 

Proposed 
Activity 

Road 
Type 

Priority 
of 
location 

Primary Measure Support Measure Comments  

New Road  Arterial High, 
Medium 

Fencing with 
underpass/overpass 

Koala stiles, escape 
ramps 

Signage 

Lighting 

Install cameras at 
pass/escape 
structures to 
record use by 
koalas 

Road 
upgrade 

Arterial High, 
medium 

Fencing with 
underpass/ 
overpass 

Or 

Speed limit 
restrictions, slowing 
devices 

Rumble strips, 
signage 

Lighting 

Maintain weed and 
vegetation 
management and 
remove koala feed 
and use trees from 
near road. 
Appropriate 
landscaping as per 
Section 3.8 

-- 

New Road Arterial Low Maintain weed and 
vegetation 
management, 
remove koala feed 

Lighting -- 
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Proposed 
Activity 

Road 
Type 

Priority 
of 
location 

Primary Measure Support Measure Comments  

and use trees from 
near road verge 

Appropriate 
landscaping as per 
Section 3.8 

Road 
upgrade 

Arterial Low Maintain weed and 
vegetation 
management,  
remove koala feed 
and use trees from 
near road verge 

Appropriate 
landscaping as per 
Section 3.8 

-- -- 

Table 5-3 Guide to application of koala protection measures for Local Roads 

Proposed 
Activity 

Road 
Type 

Priority 
of 
location 

Primary Measure Support Measure Comments  

New Road Local High, 
medium 

Speed limit 
restrictions, slowing 
devices 

Lighting 

Rumble strips, 
signage 

Maintain weed and 
vegetation 
management and 
remove koala feed 
and use trees from 
near road 
Appropriate 
landscaping as per 
Section 3.8 

-- 

Road 
upgrade 

Local High, 
medium 

Speed limit 
restrictions, slowing 
devices 

Rumble strips, 
variable signage 

Maintain weed and 
vegetation 
management and 
remove koala feed 
and use trees from 
near road verge 
Appropriate 
landscaping as per 
Section 3.8 

-- 

New Road Local Low Adequate lighting 

Maintain weed and 
vegetation 
management and 
remove koala feed 
and use trees from 
near road 

Appropriate 
landscaping as per 
Section 3.8 

 

Plant koala feed and 
use trees away from 
road and scattered 
through urban areas 
to create corridors 

-- 
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Proposed 
Activity 

Road 
Type 

Priority 
of 
location 

Primary Measure Support Measure Comments  

Road 
upgrade 

Local Low Maintain weed and 
vegetation 
management and 
remove koala feed 
and use trees from 
near road 

Appropriate 
landscaping as per 
Section 3.8 

Plant koala feed and 
use trees away from 
road and scattered 
through urban areas 
to create corridors 

-- 
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6 Construction Protection Measures  

Protection measures to be implemented during construction and included in the site-specific 

Construction Environmental Management Plan are described below: 

• Pre-clearance and post-clearance survey are to be undertaken by an ecologist for any ground 

disturbance or clearing works. 

• An ecologist is to be on-site during clearing works. 

• A flora and fauna management plan is to be prepared to provide measures to limit the impact 

to threatened species and ecological communities during the construction period. 

• Pre-clearing surveys are to be undertaken to identify Koalas within the construction corridor. 

• Exclusion (“no-go”) zones and fencing are to be implemented prior to the commencement of 

works to prevent damage to native vegetation and Koala habitat. 

• Trenches are to be backfilled or escape ramps placed within them if they are to be left 

overnight. 

• Hygiene and weed management practices are to be documented to prevent the spread of 

pathogens or weeds into and from the construction site. 

• Ancillary facilities such as construction compounds, lay down sites and stockpile locations are 

to be located away from known and potential Koala habitat to avoid impacts.  

• A dog policy is to be implemented to ensure that no domestic dogs are brought onto the site. 

• Induction and training of construction staff to include awareness of Koala habitat areas, 

clearing extents and no-go areas. Including identification of wildlife carer contact details or 

onsite ecologist contact details for any fauna that may be injured 

• A koala strike risk assessment should be conducted in winter (daylight savings), particularly 

when works are undertaken at dusk or dawn time of day. This is to minimise the risk of koala 

strikes occurring in the construction area from the movement of construction vehicles. 

• Speed limits shall be identified and enforced on site during construction 

• Fauna furniture (ledges, koala stiles) are to be constructed of natural materials and 

preferentially use koala feed or use trees as detailed in Schedule 1 and 3 of the SEPP 

Biodiversity and Conservation 2021 and Section 3 of this Guideline. Koala feed or use trees 

cleared during construction are to be retained and re-use for koala furniture, where 

appropriate. 

• Landscaping and revegetation of disturbed areas is to occur in accordance with Section 3.8 of 

this guideline. 

6.1 OFFSETS OR COMPENSATORY PLANTING 

Compensatory planting should be undertaken to restore and increase areas of koala habitat as part 

of future road projects. Any proposed offsets are to be undertaken as per PMHC internal 

procedure and or DCP provisions. Restoration and augmentation planting and/or direct seeding 

should use appropriate koala feed and use tree species, as detailed in Schedule 1 and 3 of the SEPP 

Biodiversity and Conservation 2021, in areas of degraded and/or potentially suitable habitat. 

Revegetation activities should focus on expanding existing smaller areas of known occupied 
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habitat, including private land, and connecting areas of suitable habitat to create corridors for 

movement. 

When considering compensatory planting to address habitat removal and fragmentation, koala 

food trees typically take a minimum of 5 years to be used by koalas, with many tree species not 

reaching full ecological maturity until approximately 20 years after planting. As such, any 

compensatory planting activities should be planned early for future road projects to allow time for 

growth during the assessment and construction period. Furthermore, resources for long-term 

monitoring and management of revegetated areas, including weed management should be 

considered. 

Any offsets also need to consider the planting areas viability subject to the effects of climate 

change, where increased inundation of Swamp Sclerophyll Forests due to rising sea level may 

impact the nutrient uptake by the trees and in turn the koala’s ability to have access to sufficient 

resources as a consequence. Therefore, planting koala feed trees in such areas may not meet the 

objective of providing future suitable habitat for koalas. 

6.2 TIMING OF WORK 

As koalas are most mobile during mating season (July to February) works should be scheduled to 

avoid intensive activities such as excavations and milling for road upgrades during these periods, 

where possible. 

During the winter period (daylight savings), works undertaken close to dusk or dawn should have a 

koala strike risk assessment conducted beforehand. This to ensure adequate lighting and 

observational controls are in place to prevent koala strikes occurring in the construction area from 

construction related vehicles and equipment. 
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7 Operation and Maintenance 

Koala protection measures require ongoing maintenance to ensure that the measures continue to 

function as per the design. For example, ongoing fence checks and repairs, fauna underpass 

vegetation and fauna furniture maintenance checks and repairs should be considered as part of 

any koala road strike mitigation strategy. This includes consideration of ongoing monitoring of the 

measures and the willingness to modify measures in response to their effectiveness in preventing 

or mitigating the occurrence of koala road strike incidents at the development location. 

7.1 MONITORING AND REPORTING 

Monitoring and evaluation activities should be initiated prior to construction and continued 

through the construction period to facilitate a more rigorous assessment of the current rate and 

location of koala roadkill at the project site. Measures include engagement with the local 

community and stakeholders and recording of koala roadkill at the proposed development location 

(before and after installation of koala protection measures). 

Evaluation of the effectiveness of koala safety and movement protection measures prior to and 

post-construction are outlined according to the Jones et al. (2012), as follows: 

1. Preconstruction: determine the potential connectivity impacts of the road in the area of 

concern. 

2. Identify goals (as measurable targets) for the protection measures (i.e. recorded use of koalas 

traversing underpass/overpass structures per year, zero road strike incidents at subject 

locations). 

3. Identify sites both for a control group and sites where measures have been installed and 

collection of 'before' data. 

4. Plan and undertake post-construction monitoring. 

5. Analyse data and report findings both publicly, where required, and for the purposes of 

continual improvement. Key aspects to be addressed when reporting findings from the data 

include: To whom should the data be report? When? How often? Over what timeframe? Will 

there be recommendations arising from any findings, and how will the implementation of 

recommendations be monitored 

Appropriate goals to address item 2 above, concerning evaluation of the effectiveness of 

protection measures, are outlined below (Sandpiper, 2021): 

• An increase in the proportion of vehicles travelling at or below the signed speed at locations 

where speed reductions or variable signage measures have been implemented. (Data loggers 

are required to measure speeds at least 1 month prior to installation of protection treatment). 

• A reduction in the number of koala road strikes reported per km annually for roads where 

protection measures have been implemented compared to the average number of road strikes 

for the preceding koala generation (i.e. 5 years). Noting that data may be skewed due to a 

declining koala population resulting in lower road strikes due to lower numbers. 

• A reduction in the annual proportion of koala road strikes that results in death on rural roads 

where protection measures have been implemented when compared to the average number of 

road strikes for the preceding koala generation (i.e. 5 years). Again, the effect of a declining 

koala population also needs to be considered when analysing the data. 
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• A reduction in the number of wildlife road strikes reported per km annually at locations where 

protection measures have been implemented compared to roads that do not receive 

protection measures. Mitigated (i.e. protections) and unmitigated (i.e. controls) road segments 

should feature equivalent survey effort and sufficient data collected ‘pre-protection’. This 

method would reduce the data being impacted by the decline in the koala population over 

previous years, 

7.2 ADAPTIVE MANAGEMENT 

In response to findings obtained from the abovementioned monitoring and reporting (Section 7.1) 

concerning the effectiveness of the constructed koala strike protection measures, adaptive 

management may be required to modify or improve measures.  

Important data to support management changes include: 

• Increase or no reduction in koala road strikes occurring in the area of the road subject to koala 

protection measures. 

• Evidence of other fauna being impacted by the protection measures i.e. becoming trapped 

between fences, killed by feral animals in underpass structures. 

• The evaluation of the effectiveness of protection measures identified in Section 7.1 are 

trending in the opposite direction. 

• As new research comes to light, protection measures may be modified or adapted to enhance 

their effectiveness in preventing koala road strike events. 

• Changes to the surrounding road or landscape conditions also need to be monitored and 

corrective measures taken in the event of bushfires, floods or other environmental disasters. 
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8 Terms and Acronyms 

8.1 TERMS 

Term Description 

Arterial Road To differentiate from a local or main (highway) road, where arterial roads service 
the local community and generally have high traffic throughput within the locality. 

Bridge underpass Fauna passage beneath a road bridge, typically open in structure and including a 
watercourse; not a culvert. 

Camera traps Camera (still or video) installed in fauna passage to 'capture' passing animals; 
employed to support the monitoring of fauna use of structures. 

Culvert Typically a pre-cast concrete structure beneath a road installed primarily for the 
management of water flows. May be fitted with additional features such as ledges 
or shelves above the water-line to allow wildlife to move through. 

Dispersal Generally refers to the movement of young animals away from their natal (home) 
environment and sometimes used to describe seasonal movements of males seeking 
females during the start of the breeding period. 

Dry ledge A structure installed in a culvert or other structure to enable animals to move above 
any water that may be present. May also be referred to as raised platforms, shelves, 
false floors, boardwalks. 

Escape ramp An opening in fauna fencing designed to allow animals to leave the traffic-side of the 
fence but not to gain access to the road. Intended mainly for macropods but could 
be used by any animal moving along the ground. 

Fauna Furniture A structure installed in a culvert or other structure to enable animals to move 
through or over the structure 

Fauna overpass Structure enabling animals to cross roads above the traffic; typically large earth 
covered structures with planted vegetation but may include smaller structures; also 
known as game bridges, ecoducts, green bridges and land bridges. 

Fauna-exclusion 
fence 

Purpose-built fencing designed to prevent animals from gaining access to the road. 

Fence return End section of a fauna-exclusion fence that is angled away from the roadway to stop 
fauna from directly accessing roadway where the fence ends. 

Green bridges See fauna overpasses 

Home range The area that encompasses the array of normal day-to-day movements an animal 
conducts over the course of its life. Generally does not include occasional 
movements such as migration or dispersal. 

Infrastructure General term used to refer mainly to large-scale linear structures which traverse 
directly through landscapes such as roads and railways but also refers to power 
easements and gas pipelines. 

Koala stiles A wooden structure, intended for use by arboreal mammals, to enable the 
movement of an animal over a fauna-exclusion fence, preventing them being 
trapped on the road. Also referred to as escape poles. 

Local Road Suburban or lower use roads, to differentiate from arterial or highway (main) roads 
that have a relatively high volume of traffic. 

Main 
road/Highway 

To differentiate from a local road that is relatively free of through traffic. 

Overpasses See fauna overpasses 
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Term Description 

Protection 
measures 

Refers to any activity, typically some form of construction, which aims at reducing or 
reversing aspects of a development impact; for example, retrofitted fauna passage 
structures are intended to overcome the barrier to animal movements associated 
with the presence of a road. 

Retrofit Installation of structures to existing works, such as dry ledges installed in culverts; by 
definition, occur after the initial construction has been completed. 

Road ecology Refers to the recent field of applied ecology which has developed as a collaboration 
between landscape ecology, conservation biology and infrastructure planning to 
address the complex ecological and environmental impacts associated with roads 
and traffic. 

Road-kill: Animals killed as a result of collisions with vehicles 

Scat Dropping or faecal matter; may be used to identify the presence of some species in 
an area if sufficiently reliably distinguished from other species. 

State-controlled 
road 

State-controlled road means a road or part of a road declared by the Minister to be 
a state-controlled road (Roads Act 1993) 

Structure Any constructed component of the array of protection features but primarily refers 
to constructions designed to enable animals to cross under or over the road such as 
dry ledges and fauna underpasses. 

Sub-population Segment of a larger population, often separated by barriers such as roads. 
Movement (and thus gene flow) between sub-populations is still possible, although 
may be impaired. 

Vehicle road strike In this report, refers to striking of a koala by a vehicle (non-fatal or fatal). 

8.2 ACRONYMS 

Acronym Title 

Austroads The collective of the Australian and New Zealand transport agencies, representing 
all levels of government. 

GIS Geographic Information System. System to map locations of key aspects on a 
georeferenced location. 

Km/h Kilometres per hour 

m metres 

PMHC Port Macquarie-Hastings Council 

PMH LGA Port Macquarie-Hastings Local Government Area 

VAS Vehicle Activated Sign. A traffic sign that can be programmed to trigger (displaying a 
warning message or flashing amber warning lights) in response to criteria such as 
speed of approaching vehicle. 

WID Wireless Identification Device. A small radio transmitter with a unique ID. Most 
commonly fitted to koalas in the form of an ear tag, thereby allowing detection of 
these individuals at crossing structures. 
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Appendix A 

 
Priority (High Risk) Locations within the PMH LGA 
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Figure A-1 Koala Road Strike Hotspots and Priority Levels – Golf Course and Ocean Drive 
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Figure A-2 Koala Road Strike Hotspots and Priority Levels – Port Macquarie-Hastings Area 
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Figure A-3 Koala Road Strike Hotspots and Priority Levels – Oxley Highway 
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Figure A-4 Koala Road Strike Hotspots and Priority Levels – Ocean Drive 
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Appendix B 

 
Mapping of Environmental Values at Priority Locations 
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Appendix C 

 
Protection Measures – Pictorial Representation and Summary 



Design Specification Additional Supporting Information 

Koala Proof Fencing 

Install fencing material that koalas are unable to climb, such as: 

• Chain wire fencing with a floppy top. Making sure the floppy top is falling in the direction that the koala will attempt to climb.  

• Chain wire fencing with smooth metal or Perspex sheets at the top of the fence at least 600 mm wide.  

• Fencing made of brick, sheet metal or Perspex are effective if there are no gaps or railings that koalas could get a hold of.  

 

Example of a fauna fence suitable to prevent koala access (WSP, 2021) 

Koala proof fencing stops koalas from moving into dangerous 
areas. Fencing reduces connectivity between koala populations 
and should only be used in areas that pose an immediate risk 
to koalas.  

Areas that would be suitable for koala proof fencing include: 

• Main roads where there are high speed limits. 

• Near train lines. 

• Areas where a nature reserve/national parks are 
bordered by main roads.   

• Areas where construction is taking place. 

• Industrial areas. 

 



 

Design Specification Additional Supporting Information 

Roads and Driveways 

Install koala grids and gates that prevent koala accessing the road at fence breaks, such as: 

• Koala grids designs generally are 1.3 metres in width and comprised of 60 mm round pipes at 100 mm centres of a steel construction.  

• Koala gates are generally designed with a slippery top to stop koalas climbing over, similar to koala proof fencing. Gates are effective 
when there is a self-closing mechanism in place so there is no risk of pedestrians leaving gates open.  

 

 

 

Koala grids are designed to maintain the flow of human traffic 
while potentially preventing koalas accessing the road corridor 
at areas where breaks in the fence line occur. The grids are 
installed when a break occurs in long, continuous fauna fencing 
to allow access to driveways or roads. It is also to allow for 
pedestrians to have continual access to footpaths where koala 
proof gates are installed.  

Koala grids are likely to produce an elevated noise resulting 
from vehicles impacting the grid. As such, a noise assessment 
and noise mitigation measures may be required for grids 
installed in proximity to sensitive receivers 

 

Koala gates are designed to maintain the flow of pedestrian 
traffic while preventing koalas accessing the road corridor. 

Koala gates are likely to need regular maintenance to ensure 
they are working correctly and staying closed. If gates are not 
closed, koalas will pass through them and onto the road 
corridor.  



  

Crossing Structures: Underpasses  

Installation of underpasses enable koalas to cross safely between habitat on either side of a road.  

• Underpasses need to be an appropriate dimension for the width of the road.  

• ‘Koala furniture’ is installed in the underpasses as an avoidance measure from predators. These structures usually extend further out 
of the underpass into koala habitat to ensure koalas can be safe from predators.  

 

 

  

 

 

 

 

 

 

 

 

Underpasses can come in a variety of sizes. It has been found 
that underpasses longer than 20 m are not as effective as 
underpasses less than 20 m, which is due to the lack of natural 
light.  



Crossing Structures: Overpasses 

Installing overpasses over busy roads or highways is an option to provide connectivity to koala populations.  

• Construction material should be stable and rigid (koalas will not use fauna netted bridges). 

• Overpasses should be at least 60 cm wide for comfortable koala crossing.  

• Overpasses should be vegetated and provide refuge from predators if needed.  

• Koala proof fencing should be used in conjunction with overpasses to funnel koalas to these areas.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Overpasses provide a more natural path for koalas to travel 
across roads. These provide natural light, vegetation and do 
not have the risk of flooding like underpasses do.  

The substrate should be natural and resemble forest floor. 
They should be used for only fauna crossing and should not 
allow pedestrian access over them as this could deter animals 
from crossing.  



Crossing Structures: Koala Stiles/Escape poles 

Installing koala stiles over fenced roads is an option to allow koalas a means of escape should they become trapped within the roadway.  

• Construction material should be preferentially made of koala feed or preference trees. 

• Stiles should extend at least 30cm above the fence for the horizontal limb to provide room for the koalas to climb across. 

• Stiles should be located <20cm from the fence line on the roadside of the fence and extend approximately 1.2m down on the egress 
side to facilitate one way movement away from the road. 

Installing koala escape ramps to structures such as under/over passes, or koala proof fencing is an option to allow koalas a means of escape 
from predators in these environments.  

• Construction material is preferably made of natural material such as wooden logs.  

• Escape ramps should extend for the length of the under/over pass and should have staggered ramps throughout the area for koalas 
to use.  

• Escape ramps along fencing should allow koalas to escape from being on the road corridor but not allow them to get onto the road 
corridor from the other side of the fence.   

 

 

An ecologist should be consulted prior to marking out the 
location of the escape poles and ramps, to consider 
appropriate spacing and placement given where koalas are 
likely to cross the road and where they are likely to want to 
climb to access preferential areas, such as the location of feed 
trees on the other side of the fence line. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Warning Signs and Speed Reductions: 

Installation of signage that is eye-catching to vehicle drivers: 

• Illuminated/flashing koala caution signs. 

• Variable message signage. 

• Trivia signs to keep drivers alert while driving through a high koala activity area.  

• Variable speed limits during peak koala movement periods.  

 

 

 

 

 

 

 

 

 

 

 

 

 

High-visibility, interactive signage is key to limiting vehicle 
strike causing serious injury or death to koalas.  

Areas that would be suitable for koala caution signage include: 

• Throughout urban areas. 

• Along high-speed roads where drivers are less aware 
and more fatigued.  

• Along roads with high traffic to target tourist visiting 
the area.  

 

In 2019/20, an average of 65,759 international visitors came to 
Port Macquarie-Hastings Council area (PMHC website). 

Due to covid this number has significantly reduced however in 
2021 there were approximately 4.3 million domestic visitors 
travelling to Port Macquarie-Hastings Council area. Within this 
4.3 million visitors, 30% were from Sydney, 40% were from 
regional NSW and the remaining 30% were from other states 
(Destination NSW website). 

80% of these visitors travelled to Port Macquarie via a private 
vehicle, which has significantly increased the volume of vehicle 
traffic travelling through the area.  

Signage needs to be installed and constructed in accordance 
with Council specifications and AustRoad standards 

 



Rumble Strips 

Installing rumble strips along sections of road that are known koala hot spots: 

• Raised rubber strips that cause a sound and car vibration when vehicles pass over them. 

 

Rumble strips spanning the width of a road will alert drivers 
and deter koalas from the road due to the sound they make 
while vehicles pass over them.  

Rumble strips are best installed at the following locations: 

• Main roads away from urban areas. 

• Areas near high koala activity. 

• Near nature reserves/national parks to deter animals 
from crossing when vehicles are passing. 

  

Wildlife threshold pavement marking: 

Installing pavement marking will alert drivers to be more cautions in the area they are driving through. 

• Brightly coloured road marking can mark the beginning and end of high koala activity areas.  

Pavement marking areas can alert drivers to slow down while 
passing through a high koala activity area. These can go in 
collaboration with koala caution signage.  

This is best to be installed at the following areas: 

• Urban areas where light and sound pollution should be 
kept to a minimum.  

• Rural areas when driving through highly vegetated 
areas.  

Pavement markings and rumble strips need to be installed and 
constructed in accordance with Council specifications and 
AustRoad standards 



 

Virtual Fencing: 

Virtual fencing is an up-and-coming technology that is promoted as an active electronic protection system. It aims to prevent animals from 
crossing the road when a vehicle is approaching.  

The device is activated when approaching headlights hit the senser. This causes the devices to emit sound and light stimuli which alerts, repels, 
and prevents animals from entering the road. These devices work best in placed 25 m apart for the length of the road treatment.  

 

 

 

 

 

 

 

 

 

Virtual fencing is an innovative technology that has been 
developed in recent years. There is yet to be extensive studies 
on the effectiveness of this method.  

So far virtual fencing has been successful at reducing small 
macropods being struck by vehicles. It is also a low 
maintenance option of mitigating roadkill. There still needs to 
be extensive trails and studies conducted on a wide variety of 
fauna for this method to be a viable option.  

Virtual fencing is best installed at the following locations: 

• Rural roads where fencing, over and under passes are 
not viable.  

• On roads that run through nature reserves/ national 
parks. 

• Throughout urban roads where koala populations are 
present.  



WID-Activated Signage System: 

This method involves capturing koalas and placing wildlife identification (WID) ear tags on them. When a koala moves through or near a 
roadkill black spot the ear tag is picked up by dataloggers which detect their presence and send signals to activate nearby signs. These signs are 
used to alert drivers that there is a koala on the road.  

 

Although this method involves capturing and tagging koalas, it 
does mean it is highly targeted to koalas.  

The technology is still being studied and developed to be as 
efficient as possible. More research is needed in this field to 
record exactly how effective this method is at reducing koala 
road kills. 

WID-Activated Signage Systems are best installed in the 
following locations: 

• Rural roads where fencing, over and under passes are 
not viable.  

• Rural roads where there is extensive vegetation on 
either side of the road.  

• On roads that run through nature reserves/ national 
parks. 

 

  

Break the Beam Dynamic Wildlife Warning System: 

This emerging technology works by using roadside sensors. There are two different options that can be used: 

1. Roadside fencing directs animals to designated crossing locations. Sensors at these crossing locations detect animal movement and 
activate LED warning signs which alert drivers to animals crossing.  

2. In the absence of roadside fauna fencing, a series of sensors are placed along the roadside to create a ‘virtual’ fence. When an animal is 
detected by a sensor it activates an LED warning sign.  

This technology is yet to be tested in Australia but has been 
used throughout parts of Europe. Option 1 has been tested in 
Europe and was found to reduce wildlife road mortality by 
95%.  This method is a non-invasive method of redirecting 
koalas to safe crossing locations. It has the potential to also 
allow other wildlife to cross safely.  

However, in the case of koalas there will need to be structures 
in place to allow koalas to escape from predators.  

Break the Beam Dynamic Wildlife Warning Systems are best 
installed at the following locations: 

• Rural roads where fencing, over and under passes are 
not viable.  

• Rural roads where there is extensive vegetation on 
either side of the road.  



 

• Roads that run through nature reserves/ national parks. 

• Urban roads where fencing is installed closing the 
connectivity between populations.  

• Busy highways that cut through koala habitat and shut 
off connectivity between populations.  

 

Koala Safe Landscaping: 

Landscaping measures should be considered during planning, design, and post-construction of future road projects. Considering landscaping 
when developing new road works will allow for better visibility for drivers and create favoured habitat conditions for koalas away from roads. 

• Reducing dense ground/under story growth along roadsides will increase driver visibility of koalas entering the road corridor.  

• Regular weed management and maintenance along roadsides will increase visibility and ensure koala protection measures continue 
to be effective.  

• Planting strategic trees and plants along roadsides can help enhance habitat connectivity and minimise the risk of car strike. Koala 
feed/habitat trees should not be planted on roadsides to deter koalas coming close to roads.  

• Creating favoured habitat conditions within fenced areas of the road reserve is helpful in encouraging animals to move towards 
crossing structures.  

• Non koala food trees can provide refuge for koalas in the median of roads but must be with have low or no ground cover to ensure 
visibility. 

 

 

 

 

Having koala safe landscaping on roadsides can help drivers 
avoid koala strikes by increasing visibility of roadsides.  

As this type of landscaping is design specifically to stop koalas 
entering the road corridor, an ecologist or koala specialist 
should be consulted to provide input on the types of 
vegetation that can attract/deter koalas.  

Inappropriate landscaping obstructs the visibility of koala’s that 
attempt to cross the road, increasing the risk of the koala’s 
being struck by vehicles.  Improving visibility through 
appropriate landscaping is designed to result in a decrease in 
road strikes. 



Appropriate Landscaping 

  

 

 

 

 



 

 

Inappropriate Landscaping 
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LEGISLATION AND PLANNING INSTRUMENTS 

A summary of the relevant legislative instruments is presented in Table D-1, local planning documents 

in Table D-2 and a summary of material approved Koala Plan(s) of Management (KPoM) for the PMH 

LGA in Table D-3. The statutory information provided within this report is included for information 

purposes only due to the constantly changing nature of legislation, policy and koala protection 

measures. Any required environmental assessment should be undertaken with the current legislative 

requirements.   

Note: These lists are indicative only and PMHC’s environmental planner and ecologist along with 

relevant NSW Government and PMHC websites should be consulted as part of the planning stage to 

identify any changes that have occurred since this guideline was published and determine the 

appropriate legislative pathway. 

Table D-1 Summary of Relevant Legislation Instruments 

Instrument Relevant Section/s Application Comments 

Environmental Planning 
& Assessment Act 1979 
(EP&A Act) 

• Division 3.3 
Environmental 
Planning Instruments 
(EPI) - State 
Environmental 
Planning Policy (or 
SEPP) 

• Division 3.4 EPI - 
Local Environmental 
Plan (or LEP). 

• Division 4.1 
Carrying out of 
development with 
consent, without 
consent and 
prohibited 
development 

• Division 5.1 
Environmental 
impact assessment 
for ‘development 
without consent’ 
activities. 

Provides the statutory 
framework for planning 
and environmental 
assessment in NSW.  

Part 4 of EP&A Act 
specifies the development 
consent requirements for 
development by or on 
behalf of PMHC that is not 
prescribed as 
‘development without 
consent’ or ‘exempt 
development’ under the 
relevant LEP or SEPP. 

 

Part 5, Division 5.1 
generally specifies the 
environmental impact 
assessment requirements 
for activities undertaken 
by public authorities, 
which do not require 
development consent. 

As projects covered 
under this guidance 
document relate to 
activities conducted by 
or administered by 
PMHC, the State 
Significant 
Infrastructure and State 
Significant 
Development 
provisions under the 
SEPP Planning Systems 
2021. 

Environmental Planning 
and Assessment 
Regulation 2021 NSW 

• Section 171 Section 171 (2) specifies 
the environmental factors 
that must be taken into 
account for 
environmental 
assessments under 
Division 5.1 of the EP&A 
Act. 

-- 

State Environmental 
Planning Policy 
(Transport and 
Infrastructure) 2021 
(TISEPP) 

• Division 5, and 
Schedule 4 

• Section 2.112 (1) 
(a) (xiii) 

• Fencing less than 1.8 
metres above ground 
level that does not 
prevent the natural 
flow of stormwater 
drainage or runoff is 
defined as ‘exempt 
development – 
general’. 

The TISEPP does not 
specifically provide 
exemptions or allow 
development without 
consent for specific 
environmental 
protection or fauna 
passage measures, such 
as underpass (culvert) 
or overpass structures, 
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• Culvert works in 
connection with a road 
or road infrastructure 
facilities that may be 
proposed as a koala 
road strike mitigation 
measure where they 
also function to control 
stormwater runoff are 
classified as ‘exempt 
development’. 

• Section 2.115 - 
Development other 
than road facilities on 
public roads, 

including fencing that 
may prevent the 
natural flow of 
stormwater runoff (i.e. 
ColourbondTM fencing). 

 

The TISEPP only applies 
for works that have not 
been declared 
designated 
development under a 
different SEPP, for 
example works 
impacting Coastal 
wetlands as per the 
SEPP Biodiversity and 
Conservation 2021 

State Environmental 
Planning Policy 
(Resilience and 
Hazards) 2021 (SEPP 
Resilience and Hazards) 

 

Coastal Management 
Act 2016 NSW 

• Section 2.7 

• Section 2.7 (2) 

• Section 2.8 

• Development consent is 
required for 
environmental protection 
works proposed to be 
carried out on land 
identified as “coastal 
wetlands” or “littoral 
rainforest” as per the 
Coastal Wetlands and 
Littoral Rainforests Area 
Map. 

• All development on 
mapped “coastal 
wetlands” or “littoral 
rainforest” will be 
declared ‘designated 
development’. 

• Consent must not be 
granted for development 
on land identified as 
“proximity area for coastal 
wetlands” or “proximity 
area for littoral rainforest” 
on the Coastal Wetlands 
and Littoral Rainforests 
Area Map unless the 
consent authority is 
satisfied that the 
proposed development 
will not significantly 
impact on the biophysical, 
hydrological or ecological, 
or the quantity and 
quality of surface and 
ground water flows to and 
from the adjacent coastal 
wetland or littoral 
rainforest. 

Where an impact to 
land mapped as 
“coastal wetlands” or 
“littoral rainforest” 
under the SEPP 
Resilience and Hazards 
occurs, development 
consent is required 
under Part 4 of the 
EP&A Act. A full 
Environmental Impact 
Statement (EIS) will be 
required prior to 
Council determining 
consent for any works 
at these locations  

− State Environmental 
Planning Policy 
(Biodiversity and 

• Chapter 3 – 
Koala habitat 

• Applies to the NSW 
rural zones of RU1, RU2 
and RU3 

Once koala SEPP 2020 
is repealed the 2021 
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Conservation) 2021 
(SEPP Biodiversity and 
Conservation) 

protection SEPP 
2020 

• Chapter 4 Koala 
habitat protection 
SEPP 2021 (Koala 
SEPP 2021) 

 

• Applies to all zones 
within the PMH LGA 
except RU1, RU2 and RU3 
in the short term 

The principles of Koala 
SEPP 2021 are to: 

• Help reverse the decline 
of koala populations by 
ensuring koala habitat is 
properly considered 
during the development 
assessment process. 

• Provide a process for 
councils to strategically 
manage koala habitat 
through the 
development of koala 
plans of management. 

The Koala SEPP 2021 
applies to LGAs with no 
approved Koala Plan of 
Management, and: 

• The size of the land, 
including any adjoining 
parcels of land is 
greater than 1 hectare, 
and  

• The property is within a 
local government area 
where the Koala SEPP 
applies, and 

• The proposed 
development requires 
development consent 
from council. 

SEPP will apply to all 
zones. 

The SEPP Biodiversity 
and Conservation koala 
provisions (Chapter 3 
and Chapter 4) do not 
apply to Part 5 activities 
under the EP&A Act, 
where development is 
exempt or permitted 
without consent under 
the TISEPP, or 
otherwise. 

 

Note: KPoMs were 
made under the former 
SEPP 44 and are still 
binding. Refer to Table 
C-3. 

− Port Macquarie-
Hastings Local 
Environment Plan 2011 
(Port Macquarie 
Hastings LEP) 

• Land use Table 

• Clause 7.1 (Acid 
Sulfate Soil) 

• Clause 7.5 (Koala 
habitat) 

 

• Development for the 
purposes of 
environmental protection 
works is permitted with 
consent in the R2, RE1, 
RE2, RU1, RU2, RU5, RU6, 
SP3, C2, C3, C4, W1, and 
W3 zonings. 

Provisions under the 
TISEPP overwrite the 
Port Macquarie 
Hastings LEP, where 
relevant. 

− Biodiversity 
Conservation Act 2016 
NSW (BC Act) 

• Section 7.15 

• Section 7.3 

• Requires the 
determining authority 
under a Part 5 activity 
(EP&A Act) to consider 
measures to avoid or 
minimise the impact of 
the proposed activity on 
the biodiversity values of 
the proposal area. 

• Significance of the 
impact on threatened 
species, and threatened 
ecological communities is 
to be assessed using a 

Part 5 ‘activities’ under 
the EP&A Act are 
excluded from 
assessment under the 
BAM.  However, if the 
Part 5 assessment 
identifies a significant 
impact may occur as a 
consequence of the 
activity, the authority 
must address through 
an option to opt into 
the Biodiversity Offset 
Scheme (BOS) or elect 
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five-part test. Where a 
significant impact is likely 
to occur, a species impact 
statement (SIS) must be 
prepared by an accredited 
assessor in accordance 
with the Biodiversity 
Assessment Method 
(BAM) unless a significant 
impact is identified. If so a 
BDAR or SIS are the 
options. 

to address the impact 
through the Species 
Impact Statement (SIS) 
pathway.  

− National Parks and 
Wildlife Act 1974 NSW 
(NPW Act) 

• Division 2, Section 
151  

• Section 151A  

• Section 30J 

• Permits the Minster to 
grant a lease or licence of 
land within a reserve 
(including any buildings or 
structures on the land). 

• Refers to the purposes 
for which a lease or 
licence may be granted 
and includes adaptive 
reuse and use of modified 
natural areas (Section 
151A (1) (c)). 

• For a lease or licence to 
be granted within a 
nature reserve, the 
purpose must be 
consistent with the 
relevant management 
measures for nature 
reserves  

For any activities 
located within a 
national park or nature 
reserve, a licence will 
need to be sought from 
NSW Department of 
Primary Industries. 

− Crown Land 
Management Act 2016 
NSW (Crown Land 
Management Act) 

• Section 2.18 (1) • The Minister may grant 
a lease, licence, permit, 
easement or right of 
way over dedicated or 
reserved Crown land 
for any of the following 
purposes: Any facility or 
infrastructure, or any 
other purpose the 
Minister thinks fit. 

For any activities 
occurring on crown 
land not managed by 
PMHC, a licence will 
need to be obtained 
from the DPE (Crown 
Lands). 

Crown lands that are 
managed by PMHC do 
not require a licence 
from the Minister. For 
Council projects 
proposed on Crown 
lands managed by 
PMHC a licence is not 
required providing the 
project is consistent 
with the gazetted 
purpose.  

− Roads Act 1993 NSW 
(Roads Act) 

•  Division 1, Clause 
71.  

• Section 138 

• A road authority may 
carry out road work on 
any public road for which 
it is the road’s authority 
and on any other land 
under its control. 

For any activities 
occurring along or 
adjacent to the Oxley 
Highway or the Pacific 
Highway, Transport for 
NSW will need to be 
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• If the road is not under 
the control of the 
authority undertaking the 
works, then consent is 
required. 

consulted and approval 
granted. 

− Environment Protection 
and Biodiversity 
Conservation Act 1999 
Cth (EPBC Act) 

• Section 18 

• Section 517 

• Part 7 

• As the koala is an 
endangered species, 
under the EPBC Act an 
assessment of the impact 
from the proposal will 
need to be assessed to 
determine the level of 
significance and if a 
referral to the Federal 
Minster for approval to 
conduct a controlled 
activity is required. 

The National Recovery 
Plan for the Koala 
Phascolarctos cinereus 
(combined populations 
of Queensland, New 
South Wales and the 
Australian Capital 
Territory) has been 
made under the EPBC 
Act, the following 
Action items apply to 
this guideline: 

o Action 2h Expand 
and build on existing 
community education 
and engagement 
programs in urban and 
peri-urban areas where 
impacts on Koalas are 
high, incorporating 
best-practise 
understanding on 
values and attitudes 
towards Koalas, 
responsible dog 
ownership, vehicle 
collisions and other 
urban issues resulting 
in Koala deaths.  

o Action 4e Build on 
existing information to 
develop national 
guidelines or standards 
for Koala-friendly urban 
design. 

Table D-2 Summary of Relevant Local Planning Instruments  

Instrument Application 

Port Macquarie-
Hastings Council 
Biodiversity 
Management Strategy 
2019-2030 

The strategy refers the study by Biolink and terms habitat as Potential Koala 
Habitat (Phillips, S. (2013)).  Unless the habitat has been mapped differently 
in an approved KPoM, the koala habitat within PMH LGA is identified as 
Potential ‘Primary’, ‘Secondary (A)’, ‘Secondary (B)’, ‘Secondary (C)’ koala 
habitat (Phillips, S. (2013). The strategy defines and maps ‘Primary’, 
‘Secondary (A)’, ‘Secondary (B)’, ‘Secondary (C)’ koala habitat across the 
LGA. Each of these habitat classes contains quantities of trees known to be 
browsed by koalas in the LGA (Koala Food Trees).  

‘Primary Koala Habitat’ is the most important of these. The mapping also 
identifies ‘Other Koala Habitat’. This habitat is not known to support 
significant numbers of koala food trees, but may still be important for 
connecting key areas of habitat etc. 

The Strategy identified that areas may require ‘technical solutions’ for 
enhancing koala connectivity. Solutions include road underpasses, 
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overpasses, Koala stiles (escape poles) or other initiatives to reduce the 
incidence of roadkill. 

Port Macquarie-
Hastings Council Koala 
Recovery Strategy 2018 
(Koala Recovery 
Strategy) 

The recovery strategy aims to protect the current koala population, 
maintain genetic diversity within existing koala populations and reduce the 
rate of population decline. PMHC have also committed to increase 
community and public awareness concerning koala conservation and 
management.  

The PMHC Koala Recovery Strategy aims to identify the key issues that are 
impacting the local koala population and provide actions and guidelines to 
aid in the recovery of the local koala. The strategy seeks to achieve a 50% 
reduction in road strike admissions to the Port Macquarie Koala Hospital by 
2023 from the date of the publication of the strategy. 

The koala recovery strategy recognises that vehicle related koala mortality 
has the most significant impact on koalas after habitat clearing and 
fragmentation with many of the koalas that are killed of breeding-age. The 
strategy sets out five recommended actions for achieving a reduction in 
koala strike incidents: 

1. Risk of road strike on future development regulated by provisions and 
road design measures detailed in Council’s Coastal Koala Plan of 
Management (Note: this document has not been adopted by Council). 

2. Design and trial an ‘urban- friendly’ koala road grid solution to be used 
on urban road intersections together with fit for purpose koala proof 
fencing to exclude koalas from high-risk roads. 

3. Install koala proof fencing and koala grids at major intersections shown 
to be koala black spots.  

4. Target and investigate solutions to reduce road strike on currently 
identified roads, as listed below, and future sites as identified: 

- Lake Road between Blackbutt Road and Hill Street 

- Oxley Highway between Morton Street and Widderson Street. 

5. Advocate for the installation of koala proof fencing on the Pacific 
Highway between the Oxley Highway and Kew interchanges. 

NSW Koala Strategy Under Pillar 3 of the NSW Koala Strategy, the NSW Government is investing 
$10.6 million to address at least 10 vehicle strike hotspots in NSW, including 
measures to encourage drivers to slow down, and fencing and underpasses 
to keep koalas and other native wildlife off roads. 

 

Koala Plans of Management (KPoM) aim to encourage the proper conservation and management of 
areas of natural vegetation that provide habitat for koalas to ensure a permanent free-living 
population over their present range within specified areas. KPoMs are defined according to their 
legislative basis and the scale of area to which they apply. Types of KPoM documents include those 
that are comprehensive and apply to a planning area, individual KPoMs that are associated with the 
specific development approval and those developed to satisfy requirements under previous State 
Environmental Planning Policies (otherwise known as SEPP 44).  There are numerous individual (>50) 
and smaller comprehensive (3) KPoMs that have been approved within the PMH LGA, however Table 
D-3 identifies the primary KPoMs active within the PMH LGA.
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Table D-3 Relevant Koala Plan of Management documents within the PMH LGA  

Koala Plan of 
Management 
(KPoM) 

Application Type of KPoM Relevant Performance Criteria 

Central Road  Lots 1 and 2 DP 
804235 located on the 
corner of Central Rd 
and Hindman Street, 
Lot 9 DP 264201 
Acacia Road, Lot 8 
DP262151, and Lot 4 
DP 792855 

Individual Includes retaining koala access to all 
residual habitat on the site and existing 
links to habitats to the northeast, east, 
west and south via habitat enhancement, 
creation and protection, and no creation 
of barriers. 

− Gravel Tip Road, 
Dunbogan  

Reid Steet to the 
boulevard at Gravel 
Tip Road  

EPBC Act Includes fencing and grids to prevent 
koalas from accessing Gravel Tip Road. 
Underpasses to provide unobstructed 
movement of koalas within the Dunbogan 
Peninsular.  

− Port Macquarie 
Airport  

Lot 3 DP 826241 Individual Includes the safe management and 
cropping of the vegetation protruding 
into the Obstacle Limitation Surface (OLS) 
areas within the Port Macquarie Airport 
in accordance with the Civil Aviation 
Services Authority (CASA) requirements.  

− Area 13 Urban 
Investigation Area 
(Thrumster) 

Lot 5 DP 809815, Lot 6 
DP 809161, Lot 235 
DP 754434, Lot 249 
DP 754434. 

Comprehensive Monitoring of the area’s koala population 
was proposed to be undertaken bi-
annually. Monitoring was to include a 
reassessment of each of the sites.  

The proportion of Koala Habitat within 
the study area and/or the mean 
population size estimate of the number of 
koalas inhabiting the study area following 
completion of each two-yearly 
monitoring program.  

− Area 14 Master 
Planning Area  

Lot 4 DP 255923 and 
Lot 5 DP 594793, 
Ocean Drive, Lake 
Cathie.  

Comprehensive Includes buffering of Koala Habitat from 
adverse impacts. Subdivision designs used 
to maximise the retention of preferred 
koala food trees within koala habitats. 
Establishment and maintenance of 
habitat linkages within the area proposed 
to enable lasting connectivity with Lake 
Innes Nature Reserve. 

− Kingfisher Road 
Waste Transfer 
Station  

Lot 9 DP 876001, Lot 
11 DP 875998 and Lot 
12 DP 1027602 
Kingfisher Road, Port 
Macquarie. An area of 
approximately 
15.75 ha. 

Individual Includes dispersal corridors (overpasses) 
for koala movements where existing 
fencing restricts access. Koala signage is 
used to raise community awareness and 
reduce the potential to strike koalas in 
vehicles.  

− Kings Creek  Lot 3 DP 263723, Lots 
48, 49, 50 DP 260813 – 
Sarahs Crescent, Lot 5 
DP 835390 – Elizabeth 
Drive. 

Comprehensive Includes the provision of movement and 
dispersal methods for koalas through 
developed landscapes, provide 
movement corridors that link areas of key 
koala habitats.  

− Link Road  All land within 
100 metres either side 

Individual Includes underpasses to link key koala 
habitats, koala proof fencing to reduce 
the risk of road strike, and koala 
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Koala Plan of 
Management 
(KPoM) 

Application Type of KPoM Relevant Performance Criteria 

of the centreline of 
Links Road Ring Road.  

population monitoring every 6 years for 
18 years to monitor koala population 
trends.  

− South Lindfield  Lot 1 and Lot 2 North 
of John Oxley Drive 

Comprehensive Includes retaining existing mature koala 
food trees and existing activity areas, 
maintaining and enhancing koala habitat 
linkages.  
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ENVIRONMENTAL CONSTRAINTS  

The Port Macquarie Hastings LGA is a highly constrained area. A summary of environmental 

constraints for consideration during the planning and design process for future road projects is 

presented in Table E-1.  

Mapping of the relevant environmental constraints within the priority areas in the PMH LGA including 

coastal wetlands/littoral rainforest, biodiversity values and national park estates are presented in 

Appendix B. 

Table E-1 Environmental Constraints in the PMH LGA 

Issue Comments 

General 

Male koalas get hit more than their female counterparts especially during mating 
season (July to February), where September and October are months associated 
with increased koala strike incidents. These periods coincide with increased 
visitor numbers to the Port Macquarie region. 

Lake Road and Ocean Drive are the main arterial thoroughfares for movement 
from the city towards the Oxley Highway, Pacific Highway, University, hospital 
and schools. These roads are associated with high priority sites identified in 
Section 1.3. 

Koala Habitat 

Koalas are often located on both sides of the road requiring both sides of the 
road to be fenced, where fencing is an option.  

If fauna fencing was implemented without underpasses or alternative fauna 
passage measures, then this would cause a significant barrier effect at the 
fencing location/s. Barrier effects impact on the distribution of animals, which 
can lead to changes in behaviours, impacts on population cohesion, competition 
for food and breeding, impacts on the diversity of the gene pool, as well as stress 
which contributes to poor health outcomes and disease. Fauna fencing without 
passage measures would also create an increased risk of trapping wildlife during 
a fire event. 

A number of KPoMs are in place within the PMH LGA. Any proposed work within 
the KPoM areas need to be consistent with the performance objectives and 
management outcomes indicated in the KPoM. 

An assessment of the impact of proposed koala road strike mitigation measures 
on the koalas and their habitat will still be required under Section 7 of the BC Act 
2016 and the EPBC Act. 

Koala habitat connectivity is to be considered as part of the planning and design 
process. 

Koala feed and use trees (as described in Schedules 1 and 3) of the SEPP 
Biodiversity and Conservation 2021 need to be considered when landscaping, 
and appropriate planting species and locations to be determined, depending on 
the road type, refer to Section 3.8.  

It is noted that landscaping to include koala food trees should be kept well away 
from primary road (highways and main roads), and arterial roads (major roads 
within a locality. Landscaping with koala food trees in local roads may be 
appropriate due to low incidents of road strike and potential connectivity 
benefits. However, the primary offset planting areas must be kept well away 
from any road. 

Vegetation and 
Biodiversity 

A number of threatened ecological communities (TEC) under the BC Act occur 
within the PMH LGA including Swamp Sclerophyll Forest on Coastal Floodplains, 
and Littoral Rainforest TECs, which are closely associated with koala habitat. 

Vulnerable and threatened species under the BC Act that are associated with 
koala habitat include the Grey-headed Flying Fox (Pteropus poliocephalus), Swift 
Parrot (Lathamus discolor), and critically endangered Native Guava (Rhodomyrtus 
psidioides). 
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Endangered ecological communities (EEC listed as Matters of National 
Environmental Significance (MNES) under the EPBC Act also occur within the 
PMH LGA) including Coastal Swamp Oak (Casuarina glauca) Forest of New South 
Wales and Southeast Queensland ecological community, Coastal Swamp 
Sclerophyll Forest of New South Wales and Southeast Queensland, Littoral 
Rainforest and Coastal Vine Thickets of Eastern Australia, Lowland Rainforest of 
Subtropical Australia and Subtropical and Temperate Coastal Saltmarsh, as well 
as vulnerable and endangered species. 

Common koala feed trees in the PMH LGA include Tallowwood, Swamp 
Mahogany, Forest Red Gum, and Small-fruited Grey Gum. 

Other important tree species within the PMH LGA include Thin-leaved 
Stringybark, Scribbly Gum, Flooded Gum, Blue Gum, Red Mahogany, White  

Stringybark, Tallowwood, Swamp Mahogany, Forest Red Gum, Small-fruited Grey 
Gum, Bastard Tallowwood, Orange Red Gum, and Tallowwood Hybrid. 

Weeds such as Lantana often occur within the road reserve and can create an 
obstruction to driver vision along the road corridor, as such weed management is 
an important post-construction activity, refer to Section 3.8. 

Bushfire 

Large parts of the PMH LGA are designated as bushfire prone areas. Any koala 
road strike measures need to consider the bushfire risk during the planning and 
design phase, both in the context of facilitating fauna escape during bushfire and 
not increasing the bushfire risk to the surrounding area.  

Flooding 

Development implications exist in large parts of the PMH LGA due to the risk of 
flood, as designated by the relevant NSW EPI. The construction of koala strike 
mitigation measures should consider if they will exacerbate flood impacts or 
sustain damage during flood conditions. 

SEPP Resilience and 
Hazards 

The coastal areas within the PMH LGA are associated with mapped coastal 
wetlands and/or littoral rainforests as per the SEPP Resilience and Hazards 2021. 
Any development impacting the coastal wetland/littoral rainforest area would be 
‘designated development’ as assessed under Part 4 of the EP&A Act, requiring 
development consent and a full EIS for the proposal. 

Any development within the adjacent coastal wetland/littoral rainforest 
proximity area would require an assessment that the development would not 
significantly impact on the biophysical, hydrological or ecological integrity of the 
adjacent coastal wetland/littoral rainforest, or the quantity and quality of surface 
and ground water flows to and from the adjacent coastal wetland/littoral 
rainforest (Section 2.8 of SEPP Resilience and Hazards 2021). 

Heritage The presence of Aboriginal and/or European Heritage items within, or proximate 
to, the proposal area will require identification and assessment as part of the 
planning and design phase. 

Noise and Vibration The construction and operational noise and vibration impacts will require 
assessment during the planning and design phase in accordance with the NSW 
EPA Noise Policy for Industry 2017, and the NSW DECC Interim Construction 
Noise Guideline 2009. 

Acid Sulfate Soils Development implications exist in large parts of the PMH LGA due to the risk of 
potential acid sulfate soils as identified under the relevant Environment Planning 
Instrument (EPI). Any ground disturbance works for the construction of koala 
protection measures will require an Acid Sulfate Soil Management Plan in these 
locations. 

Contamination A search of the NSW EPA Contaminated land database will be required during the 
planning and design phase to confirm if there are contaminated sites listed in 
proximity to the proposed development. 

Naturally occurring asbestos (NOA) is present within the PMH LGA, the NOA 
mapping for NSW shall be consulted prior to any proposed activities to 

https://www.arcgis.com/apps/PublicInformation/index.html?appid=87434b6ec7dd4aba8cb664d8e646fb06
https://www.arcgis.com/apps/PublicInformation/index.html?appid=87434b6ec7dd4aba8cb664d8e646fb06
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determine the risk of the work encountering NOA material and if specific 
management measures are needed to be developed. 

National Parks The PMH LGA possesses numerous National Parks and Nature Reserve that are 
protected under the NPW Act. Works within these areas require a licence under 
Section 151/151A of the Act. A licence application for works within a Nature 
Reserve would need to demonstrate that the proposed activity is consistent with 
the relevant management measures for nature reserves as defined under Section 
30J of the Act. Although the protection of koalas is consistent with the 
conservation of biodiversity and the maintenance of ecosystem function (Section 
30J (2) (a)), any vegetation removal required to support the construction of the 
protection measures needs to be considered against the potential benefits to 
koalas. 

Urbanisation/ 
industrialisation 

Koalas have been seen walking through industrial estates and urban areas. 

It may be beneficial to have refuge tree planting throughout these areas to allow 
koalas to take refuge when frightened or at risk. Strategic planting of koala feed 
or preference trees may be used to provide additional corridors for koalas 
through low traffic areas. 

Mitigation options such as fencing and koala grids/gates become difficult when 
there are regular breaks to accommodate driveways, and side roads. 

Traffic 

High traffic density areas associated with highways and arterial roads, such as 
Ocean Drive, Oxley Highway and Lake Road experience consistent traffic 
throughout the day, with substantial congestion during morning and late 
afternoon periods.  

The effectiveness of koala signage diminishes with time as drivers become 
habituated to the signs and complacency occurs. Signage should be targeted, and 
responsive, including the use of variable and activated signage. 

Where the posted speed limit of a road is 60 km/hour or less, the effectiveness 
of improved lighting and slowing measures (rumble strips/ chicanes) have been 
shown to have increased effectiveness in minimising koala road strike incidents.  

A reduction in koala road strikes is found to occur during daylight savings periods 
due to the change in commuter traffic occurring during periods of greater light, 
which does not then coincide with increased koala movements during dawn and 
dusk (Ellis et al. (2016)).  

Roads and Future 
Development 

Koala road strike mitigation measures should be selected in consideration of 
other development activities or existing measures in connecting areas. How the 
proposal will interact with future development will need to be considered during 
the planning and design phases. 

Findings by Lunney et al (2022) suggested that different road types require 
different solutions as they impact mortality from koala road strikes in different 
ways. Targeted mitigation measures such as fencing, and fauna passage 
structures are best suited for highways as they provide the greatest benefit per 
dollar spent. However, local and arterial roads are a more difficult to address 
where targeted retrofitting may be less effective overall due to the nature of the 
environments arising from multiple forms of land use allowing multiple areas 
where koalas can access the road way.  

A study by Rhodes et al (2014) found that under most circumstances, it is 
preferable to accommodate a greater number of vehicles by increasing the 
capacity of existing roads, rather than building new roads. If the existing road 
network is characterised by very few high-capacity roads, proposals to increase 
the road network capacity by building new roads is likely to have a reduced 
impact on koala mortality relative to increasing the capacity of existing roads. 

Zoning  For land within the PMH LGA zoned as C1 – National Parks and Nature Reserves, 
a licence would be required under the NPW Act to undertake any works in a 
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Issue Comments 

National Park area and any proposed development in a Nature Reserve would 
need to be in accordance with the nature reserve management objectives in the 
Act.  

For any activities occurring on crown land not managed by PMHC, a licence will 
need to be obtained from the DPE (Crown Lands). 

Crown lands that are managed by PMHC do not require a licence from the 
Minister. For Council projects proposed on Crown lands managed by PMHC a 
licence is not required providing the project is consistent with the gazetted 
purpose. 

Any development on private land would need to be negotiated with the 
landowner. 
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ENVIRONMENTAL RISK AND CONSTRAINTS MATRIX 

An Environmental Risk and Constraints Matrix (ERCM) was conducted by KBR with input from 

relevant stakeholders to identify potential impacts to Koalas as a consequence of future road 

projects. The methodology adopted the general principles outlined in Australian Standard 

AS/NZ4360:1999 Risk Management and Environmental Risk Management – Principles and Process 

(Standards Australia, 2000).  

The ERCM involved the following key steps: 

• Establish the context for the risk assessment. 

• Identify environmental risks to the Koala. 

• Analyse risks, with mitigation and management measures in place. 

• Evaluate risks to determine if the level of residual risk is acceptable. 

Risk Matrix Approach 

The ERCM has been completed in accordance with the Environment Protection and Biodiversity Act 

1991 (Cth) and Environmental Management Plan Guidelines (DoE, 2014) in lieu of specific NSW 

assessment guidelines. 

The Environmental Management Plan Guidelines detail individual ratings which are assigned to the 

likelihood and consequence of each impact, with reference to the criteria below. The ratings of 

these two factors together determines the final risk rating (refer to Table E-1). This risk evaluation 

method is based on AS/NZS ISO 31000:2009 Risk management – Principles and guidelines 

(Standards Australia 2009) which contains further guidance. 

Criteria for the likelihood of impact occurrence: 

• Highly likely – is expected to occur in most circumstances. 

• Likely – will probably occur during the life of the Proposal. 

• Possible – might occur during the life of the Proposal. 

• Unlikely – could occur but considered unlikely or doubtful; and 

• Rare – may occur in exceptional circumstances. 

Criteria for the consequence of the impact: 

• Minor – minor incidence of environmental damage that can be reversed. 

• Moderate – isolated but substantial instances of environmental damage that could be reversed 

with intensive efforts. 

• High – substantial instances of environmental damage that could be reversed with intensive 

efforts. 

• Major – major loss of environmental amenity and real danger of continuing; and 

• Critical – severe widespread loss of environmental amenity and irrecoverable environmental 

damage. 
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Table F-1 Risk Rating Table 

 

Environmental Risk Assessment 

An assessment of the potential impacts in accordance with the risk assessment framework 

outlined above is presented in Table F-2. 

A residual risk rating of ‘low’ is deemed to be an acceptable risk and indicates that the proposed 

mitigation measures are determined to be appropriate considering the degree of the risk. 

The outcome of the ERCM is documented in Table F-2. Of the residual risks remaining after 

mitigation is applied, many of the risks could not be effectively mitigated to a risk rating of ‘low’, 

which illustrates the difficulty of fully mitigating the impact to koalas from road development. 
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Table F-2 Environmental Risk and Constraints Matrix 

Aspect  Impact  Phase  
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ke

lih
o

o
d

  

C
o

n
se

q
u

e
n

ce
  

R
e

si
d

u
al

 R
is

k 

R
at

in
g 

Habitat Removal Direct removal of 
habitat 
associated with 
the road 
construction 
works 

Construction    Minimise clearing extent. 

Undertake staged and 
sequential clearing. 

Retain existing vegetation 
within the road reserve that is 
not immediately required to be 
cleared, where practical. 

Install fauna fencing and no-go 
area fencing to define clearing 
limits prior to construction. 
Survey clearing line for fence 
installation with DGPS to 
reduce potential for 
overclearing. 

Fauna spotters/handlers/ 
ecologist on site during clearing 
activities. 

Monitor and report on any 
fauna interactions. 

   

Habitat 
Fragmentation 
and Connectivity 
during road 
construction 

Habitat 
fragmentation 
and removal or 
disruption of 
existing koala 
movement 
corridors 

Design     Minimise design footprint and 
clearing extent. 

Undertake staged and 
sequential clearing. 

Retain existing vegetation, 
where feasible. 

Rehabilitate and revegetate 
disturbed areas. Plant koala 
food and use trees away from 
road and non-preferred trees 
next to the road. 

Incorporate fauna crossing in 
the design and/or upgrade 
existing culverts where 
practical. 

Include fauna furniture to 
support crossing within the 
fauna crossing structure. 

Plant preferential trees to 
direct koalas towards 
overpass/underpass structures. 

Create corridors elsewhere, 
that exist at time of 
construction to mitigate 
against fragmentation.  

Undertake planting prior to 
construction in alternative 
areas or install temporary 
fences to direct koalas away 
from development areas. 

   



 Appendix F  
 

 SEN155-TD-OT-REP-0002 Rev 0 | 20 September 2022  

Aspect  Impact  Phase  
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− Habitat 
Fragmentation 
and Connectivity 
due to fencing 
installation 

Fencing impact’s 
ability of koalas 
to move 
between 
habitats 

Design     Ensure habitat connectivity is 
maintained with fauna 
crossings installed to 
complement any fencing. 

Ensure fencing directs koalas 
towards crossings. 

Consider where fencing ends 
and measures required to 
direct koalas away from the 
roadside. 

Plant preferential trees to 
direct koalas towards 
overpass/underpass structures. 

   

− Habitat 
Degradation 

Indirect effects 
of habitat 
removal and 
vegetation 
disturbance 
including edge 
effects and 
habitat 
degradation 

Construction     Minimise clearing extent. 

Install fauna fencing and no-go 
area fencing to define clearing 
limits prior to construction. 

Locate construction laydown 
areas for e.g. construction 
plant and equipment, and 
stockpiling and borrow areas 
away from retained vegetation. 

Undertake weed management 
activities. 

   

− Vehicle Strike Increased 
mortality 
through vehicle 
strike 

Construction     Ecologist to undertake a pre-
clearance survey prior to 
construction. 

Fauna spotters/handlers/ 
ecologist on site during clearing 
activities. 

Speed restrictions 
implemented and enforced 
during construction activities 

   

− Vehicle Strike Increased 
mortality 
through vehicle 
strike 

Operation     Ensure all gates are closed and 
have a self-closing mechanism. 

Fencing to be maintained and 
monitored through a regular 
inspection schedule. 

Access gates to be installed in 
fencing to enable ease of 
maintenance. 

   

− Bushfire  Fauna become 
trapped behind 
fencing during 
fire events 

Operation     Allow maintenance gates to be 
opened to allow safe passage 
when bushfire occurs. 

Consider escape routes in 
fencing for bushfire events. 
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Aspect  Impact  Phase  
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− Increased 
Predation  

Koalas are 
subject to 
increase 
predation by 
feral animals at 
fauna crossing 
locations 

Operation     Monitor fauna passage 
locations and undertake feral 
animal management measures 
where required. 

Include fauna furniture to 
support above ground crossing 
within the fauna crossing 
structure. 

Allow adequate space for 
koalas to turn around within or 
avoid crossing locations if a 
threat is detected. 

Undertake ongoing 
maintenance of fauna passages 
to ensure vegetation is 
managed and fauna furniture is 
functional, especially 
associated with fire or flooding 
events. 
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CONSULTATION 

During the design, planning and execution phase for future road projects within the PMH LGA, 

directed consultation is to occur with key stakeholders to ensure their input is considered as part of 

any proposed measures to address the potential occurrence of koala road strike incidents. 

Key Stakeholders 

A summary of key stakeholders to be consulted in relation to koala management measures during the 

planning, design and execution phases of future road projects is detailed in Table G-1. 

Note: These stakeholders should also be consulted when considering monitoring and adaptive 

management measures under Section 7 to ensure the extensive data and knowledge they possess is 

effectively utilised. 

Table G-1 Key Stakeholder to be Consulted 

Organisation Title 

DPE Koala Program - Northern NSW     

Threatened Species Officer 

Koala Hospital Manager Research & Breeding 

PMHC Environmental Planner, Ecologist 

 

 

 

 


