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Declaration of Accuracy 
In making this declaration, I am aware that section 491 of the Environment Protection and Biodiversity Conservation Act 

1999 (Cth) (EPBC Act) makes it an offence in certain circumstances to knowingly provide false or misleading information 

or documents to specified persons who are known to be performing a duty or carrying out a function under the EPBC 

Act or the Environment Protection and Biodiversity Conservation Regulations 2000 (Cth).  

 

The offence is punishable on conviction by imprisonment or a fine, or both.   

 

I am authorised to bind the approval holder to this declaration and that I have no knowledge of that authorisation being 

revoked at the time of making this declaration. 

 

An extract of section 491 of the EPBC Act is attached. 

 

Signed:                                   

Full Name:   Andrew Ridley____________                              

Organisation: Saunders Havill Group        ________  

Date:  17 July 2024        
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1. Introduction 
The below Koala Sensitive Road Design Plan (KSRDP) is submitted to the Minister for approval under 

Condition 3 C of the EPBC approval 2017/8090. The approved action is described as “To develop a 

residential, mixed use and medium impact industry precinct in Park Ridge, Queensland”. A variation of 

conditions attached to the approval decision was made on 25 May 2022 to alter area of the third stage of 

clearing to the area now outlined in Attachment A. Clearing is yet to commence in stage 3, but design 

work has proceeded to a point that allows for the development of the KSRDP for approval by the Minister. 

 

Condition 3C of the approval conditions state: 

 

 

The retained onsite corridor passes along the northwest of the site and connects with Logan City Council 

Biodiversity Corridors to the north of Green Road and the southwest of the site. An additional vegetated 

corridor that is not part of the retained EPBC onsite corridor but is marked as recreation and open space on 

the Land Use Plan (Attachment A) will be retained along the waterway to the southeast of the EPBC 

corridor. A bund has been constructed across the waterway in the additional corridor to form a regional 

detention basin. This bund also provides access to the proposed residential area in stage 3.  
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1.1. Purpose of the Report 
The purpose of this KSRDP is to provide details of the type and location of safe fauna movement solutions, 

traffic calming features and Koala awareness signage along with justification for why this is sufficient to 

prevent koala death or injury from vehicle strike and to maintain habitat connectivity and wildlife 

opportunities along the Logan Council Biodiversity Corridor. The KSRDP also outlines, performance criteria, 

monitoring, reporting, corrective action, responsibility, and timing of the installation of the various aspects 

of the design.  

 

This report has been structured and prepared in accordance with the requirements of Condition 3 of the 

EPBC approval, and DCCEEW’s “Environmental Management Plan Guidelines” (the Guideline) under the 

EPBC Act.   

 

1.2. Environmental Outcomes and Objectives 

The condition (Condition 3) of the EPBC approval relevant to this KSRDP is presented in Table 1. This 

condition is associated with the requirement to develop a KSRDP to prevent koala death or injury from 

vehicle strike and to maintain habitat connectivity and wildlife opportunities along the Logan Council 

Biodiversity Corridor. A summary risk assessment and management table (Table 2) is also included that 

outlines the mitigation measures and monitoring activities.   

 

The environmental outcomes to be achieved through implementing the KSRDP are: 

 prevent any Koala death or injury within the development area and 

 prevent Koala death or injury from vehicle strike and along Green Road. 

 maintain habitat connectivity and wildlife movement opportunities along the Logan Council 

Biodiversity Corridor 

 

These outcomes will be achieved through the installation of koala sensitive road design with the following 

objectives:  

 

 Install koala exclusion fencing along the entire perimeter of the on-site conservation corridor, 

 Install koala climb out poles are located along the development and road side of the koala 

exclusion fence, 

 Install koala culvert furniture to the suitable corridor road crossing at the Green Road west location 

 Construct a low speed esplanade road traversing the majority of the onsite corridor, and  

 Install permanent koala awareness signage located along roads adjacent to the onsite 

conservation corridor as well as placed at the thresholds of corridor crossings. 

 

Details on the objectives to meet the environmental outcomes set out in Condition 3 of the approval are 

detailed in Table 1, as well as a cross reference to their location in this report.  
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Table 1: Compliance with Conditions of Approval  

Ref Cond. Condition Requirement Demonstration of how the plan addresses condition requirements  Reference 

1 3c 

Detail the type and location 

of:  

 safe fauna movement 

solutions, such as: 

 fauna exclusion/Koala 

proof fencing 

 fauna underpasses or 

overpasses 

 and/or bridges as detailed 

in Queensland's road 

design guidelines 

The plan details the type and location of safe fauna movement solutions as detailed in Queensland's road 

design guidelines, as follows: 

 

1. Koala exclusion fencing will be installed along the entire perimeter of the on-site conservation corridor 

(other than the two openings on Green Rd), in accordance with Queensland's road design guidelines and 

Brisbane City Council standards, to stop koalas crossing the road surface and encourage koalas towards 

safe crossing passages (at corridor crossing points). 

2. Koala culvert furniture will be retrofitted in accordance with Morton Bay Regional Council standard 

drawings to the suitable corridor road crossing at the Green Road west location.   

3. Narrow, low-speed roads will be incorporated into the design layout for the residential development 

adjacent to the onsite corridor.  

4. Koala climb out poles are located along the development and road side of the koala exclusion fence to 

prevent koala from becoming trapped on the development side of the fence.  

 

 

 

1. Section 7.1.2 page 

22, Attachment B 

2. Section 7.2.2 page 

23, Attachment B 

Plan 1.2 

3. Section 7.1.1, page 

22, Attachment B, 

Plan 1.0  

4. Section 7.1.3, page 

22, Attachment B, 

Plan 1.0 

2 3c 

 traffic calming features 

 

 

The plan details the type and location of traffic calming features, as follows: 

 

1. A low speed esplanade road traversing the majority of the onsite corridor will be incorporated into the 

design layout for proposed residential retirement development adjacent to the onsite corridor.  

2. Roundabouts are located relatively close to the road crossings that aid in reducing speeds at corridor 

areas.   

 

1. Section 7.1.1, page 

22, Attachment B, 

Plan 1.0 

2. Sections 7.2.2 and 

5.2.3, Attachment B  

3 3c 

 Koala awareness signage 

along roads adjacent to 

the onsite conservation 

corridor 

The plan details the type and location of safe fauna movement solutions as detailed in Queensland's road 

design guidelines, as follows: 

 

 

1. Section 7.1.4, Page 

22. Attachment B, 

Plan 1.0 
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Ref Cond. Condition Requirement Demonstration of how the plan addresses condition requirements  Reference 

1. Permanent Koala awareness signage will be located along roads adjacent to the onsite conservation 

corridor as well as placed at the thresholds of corridor crossings to raise driver awareness of wildlife. 

Awareness signage will follow guidelines for Traffic Road Use Management Volume 3.  

 

  

The KSRDP must provide a 

justification for why the 

measures detailed above are 

sufficient to: 

  

4 3c 

 prevent koala death or 

injury from vehicle strike. 

 

The plan provides a justification for why the measures detailed above are sufficient to prevent koala death 

or injury from vehicle strike, as follows: 

 

The project has been designed to locate the industrial zoned land away from the Logan Biodiversity 

Corridor and associated onsite corridor. The medium impact industry portion of the development is 

located away from the retained ecological corridor and therefore vehicle traffic is less likely to interact 

with Koala dispersing through the onsite corridor and Logan Biodiversity Corridor.  

 

The area surrounding the development outside the Logan Biodiversity Corridor has largely been 

developed into low density residential estates or medium impact industry. There is a very low likelihood 

that Koala will enter the development from areas beyond the Logan Biodiversity Corridor and therefore, 

most of the Koala Sensitive Road Design elements are concentrated around the retained onsite corridor 

and the adjacent low density residential development.   

 

A combination of structural koala sensitive measures has been used in the KSRDP to prevent koala 

death or injury from vehicle strike. Details of these measures along with the justification of how they 

are sufficient to prevent koala death or injury form vehicle strike is provided in Section 7 of the KSRDP.  

 

 

 

 

Sections 6 and 7, 

pages 19-25, 

Attachment B  
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Ref Cond. Condition Requirement Demonstration of how the plan addresses condition requirements  Reference 

The primary management measure is the installation of koala exclusion fencing along the entire 

perimeter of the on-site corridor and on the project side of Green Road. Koala exclusion fence is highly 

effective at removing koala from roads and directing koala to cross roads at specified locations when 

installed in accordance with Queensland's road design guidelines and Brisbane City Council standards.   

 

Narrow, low-speed roads within the development and the use of awareness signage reduce the risk 

that a koala will be actually struck in the highly unlikely event that an animal make its way on to a road. 

Climb out poles will be located on the development side of the koala exclusion fence to prevent 

animals from being trapped on the road side of the fence and are spaced every 200 m as per the Koala 

sensitive guidelines to minimise the time the koala is located outside of the corridor.  

 

Koala culvert furniture will be retrofitted in accordance with Morton Bay Regional Council standard 

drawings to the suitable corridor road crossing at the Green Road west location. Koala culvert furniture 

increases the likelihood of the culvert being used to cross Green Road because koala can move through 

the culvert off the ground away from predators. The installation of culvert furniture will also provide 

movement opportunities through the culvert while the culvert has water flowing though it as there is 

currently no elevated passage through the culvert.    

5 3c 

 maintain habitat 

connectivity and wildlife 

movement opportunities 

along the Logan Council 

Biodiversity Corridor. 

The plan provides a justification for why the measures detailed above are sufficient to maintain habitat 

connectivity and wildlife movement opportunities along the Logan Council Biodiversity Corridor, as 

follows: 

The Logan Council Biodiversity Corridor enters the site form the north of green road in two relatively 

narrow strips of vegetation bound on both sides by existing development. Both corridor crossing 

points are located on waterways and have stormwater culverts, but neither have any fauna movement 

infrastructure or signage. The western corridor arm has a stormwater culvert that is of suitable size for 

fauna furniture to be fitted but the eastern corridor culvert is too low. The KSRDP proposes the 

installation of culvert furniture to the western corridor and positioning of driver awareness signage at 

there the thresholds of the corridors. Koala exclusion fencing on the project side of Green Road will 

direct fauna including koala to these corridor points. In combination these measures will enhance the 

 

 

Section 3.1.2, Page 

13,   
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Ref Cond. Condition Requirement Demonstration of how the plan addresses condition requirements  Reference 

habitat connectivity and wildlife movement opportunities north of the project. The Logan biodiversity 

corridor continues to the southwest of the site into retained vegetation and this connection will 

remain. Restoration works within the development have already begun with the removal illegally 

dumped domestic rubbish and the reinstatement of 4wd tracks that were through the onsite corridor.  

6 3c 

The KSRDP must also provide 

measures that sufficient to 

prevent any Koala death or 

injury within the 

development area and along 

Green Road. 

In addition to the measures outlined above, the plan provides measures that sufficient to prevent any 

Koala death or injury within the development area and along Green Road, as follows: 

The project has been designed to locate the industrial zoned land away from the Logan Biodiversity 

Corridor and associated onsite corridor. The medium impact industry portion of the development is 

located away from the retained ecological corridor and therefore vehicle traffic is less likely to interact 

with Koala dispersing through the onsite corridor and Logan Biodiversity Corridor 

 

The area surrounding the development outside the Logan Biodiversity Corridor has largely been 

developed into low density residential estates or medium impact industry. There is a very low likelihood 

that Koala will enter the development from areas beyond the Logan Biodiversity Corridor and therefore, 

most of the Koala Sensitive Road Design elements are concentrated around the retained onsite corridor 

and the adjoining low density residential development.   

 

A combination of structural koala sensitive measures has been used in the KSRDP to prevent koala 

death or injury from vehicle strike. Details of these measures along with the justification of how they 

are sufficient to prevent koala death or injury form vehicle strike is provided in Sections 6 and 7 of the 

KSRDP.  

 

The primary management measure is the installation of koala exclusion fencing along the entire 

perimeter of the on-site corridor and on the project side of Green Road. Koala exclusion fence is highly 

effective at removing koala from roads and directing koala to cross roads at specified locations when 

installed in accordance with Queensland's road design guidelines and Brisbane City Council standards.  

 

 

 

Sections 6 and 7, 

Attachment B. 
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Ref Cond. Condition Requirement Demonstration of how the plan addresses condition requirements  Reference 

Low speed roads within the development and the use of awareness signage reduce the risk that a koala 

will be actually struck should an animal make its way on to a road. Climb out poles will be located on 

the development side of the koala exclusion fence to prevent animals from being trapped on the road 

side of the fence and are spaced every 200 m as per the Koala sensitive guidelines to minimise the time 

the koala is located outside of the corridor.  

 

Koala culvert furniture will be retrofitted in accordance with Morton Bay Regional Council standard 

drawings to the suitable corridor road crossing at the Green Road west location. Koala culvert furniture 

increases the likelihood of the culvert being used to cross Green Road because koala can move through 

the culvert off the ground away from predators. The installation of culvert furniture will also provide 

movement opportunities through the culvert while the culvert has water flowing though it as there is 

currently no elevated passage through the culvert. 
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Table 2: Risk Assessment and Management Summary  

Objec�ve Risk Event or 

Circumstance 

Risk Ra�ng Mi�ga�on Measure Timing, Frequency or 

Dura�on 

Residual Risk Ra�ng Monitoring 

Ac�vity  

Management Trigger  Correc�ve 

Ac�on  

Li
k
e

li
h

o
o

d
 

C
o

n
se

q
u

e
n

ce
 

R
is

k
 L

e
v
e

l 

Li
k
e

li
h

o
o

d
  

C
o

n
se

q
u

e
n

ce
 

R
is

k
 L

e
v
e

l 

Prevent koala 

injury or death 

from vehicle 

strike. 

 

Vehicle Strike 

within 

development 

Vehicle Strike as a 

result of koala 

dispersing out of 

the retained Logan 

Biodiversity 

Corridor into 

development 

P
o

ss
ib

le
 

M
o

d
e

ra
te

 

M
e

d
iu

m
 

Installa�on of Koala 

exclusion fence as per 

DTMR standard drawing 

1603 for Koala Proof 

Fence and Gate designs 

(A�achment E). Koala 

exclusion fences are 

highly effec�ve are 

preven�ng Koala from 

dispersing into 

development  

The permanent koala 

exclusion fencing 

that will prevent 

koala from entering 

the development 

area (A�achment B, 

Plan 1.0) will be 

installed within 3 

months of 

comple�on of all 

clearing as per 

Condi�on 3b (vi) of 

the project’s EPBC 

approval. 

R
a

re
 

M
o

d
e

ra
te

 

Lo
w

 

A post 

construc�on 

survey to be 

completed 

within 3 

months of 

the 

comple�on 

of all clearing 

within the 

last stage of 

development. 

 

Annual 

surveys as 

part of the 

Annual 

compliance 

repor�ng.   

Koala exclusion fence 

not installed to 

specifica�ons DTMR 

standard drawing 1603 

for Koala Proof Fence 

and Gate designs 

(A�achment E) 

 

Reported injury or death 

of koala within the 

development area 

Rec�fy Koala 

Exclusion Fence 

to meet 

specifica�ons 

within KSRDP 

A�achment E.  

Koala climb-out poles 

installed every 200 m 

following guidelines in 

the as indicated by plan 

A�achment B, Plan 1.0 

in accordance with MBRC 

standard drawing GI-

0520 (A�achment G). 

Climb out poles provide a 

way about  

Koala climb-out poles 

not installed every 200 

m as indicated by plan 

A�achment B, Plan 1.0 

in accordance with 

MBRC standard drawing 

GI-0520 (A�achment G) 

 

Reported injury or death 

of koala within the 

development area 

Rec�fy Koala 

climb-out poles 

to be in 

accordance 

with MBRC 

standard 

drawing GI-

0520 

(A"achment G) 

Wildlife warning signage 

installed as per Traffic 

and Road Use 

Management Volume 3 – 

Signing and Pavement 

Marking; Part 8: Wildlife 

Signing Guidelines 

November 2020. 

Loca�ons of signage as 

indicated on Plan 1.0 

(A�achment B). 

Installa�on of roads 

and signage will 

occur once during 

civil construc�on and 

remain in place for 

the life of the project.  

Infrastructure will be 

constructed as the 

new residen�al 

stages are developed. 

All infrastructure will 

A post 

construc�on 

survey to be 

completed 

within 30 

days of the 

comple�on 

of 

construc�on 

works within 

the last stage 

Wildlife warning signage 

not installed as per 

Traffic and Road Use 

Management Volume 3 

– Signing and Pavement 

Marking; Part 8: Wildlife 

Signing Guidelines 

November 2020. 

Loca�ons of signage not 

as indicated on Plan 1.0 

(A�achment B). 

Rec�fy signage 

and loca�ons 

to 

specifica�ons 

and loca�ons 

indicated in the 

KSRDP. 
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Objec�ve Risk Event or 

Circumstance 

Risk Ra�ng Mi�ga�on Measure Timing, Frequency or 

Dura�on 

Residual Risk Ra�ng Monitoring 

Ac�vity  

Management Trigger  Correc�ve 

Ac�on  

Li
k
e

li
h

o
o

d
 

C
o

n
se

q
u

e
n

ce
 

R
is

k
 L

e
v
e

l 

Li
k
e

li
h

o
o

d
  

C
o

n
se

q
u

e
n

ce
 

R
is

k
 L

e
v
e

l 

Low speed (40 km/hr or 

less) esplanade road 

be constructed to be 

installed prior to the 

comple�on of the 

final stage of 

residen�al 

development.   

of 

development. 

 

Annual 

surveys as 

part of the 

Annual 

compliance 

repor�ng.   

Esplanade road 

surrounding the 

retained corridor speed 

limit greater than 40 

km/hr   

Reduce speed 

limit on 

esplanade road 

to 40 km/hr 

Separa�on of industrial 

area from onsite retained 

corridor 

Achieved during 

planning stage of the 

project 

Annual 

Compliance 

Repor�ng 

surveys 

Area adjacent to onsite 

retained corridor not 

used for residen�al 

development 

Amend land 

misused to 

residen�al in 

compliance 

with EPBC 

approval.    

Vehicle Strike 

on Green Road  

Vehicle Strike as a 

result of koala 

dispersing out of 

the retained Logan 

Biodiversity 

Corridor onto 

Green Road 

P
o

ss
ib

le
 

M
o

d
e

ra
te

 

M
e

d
iu

m
 

Installa�on of Koala 

exclusion fence south of 

Green Road as per KSRDP 

Plan 1.0 (A�achment B) 

The permanent koala 

exclusion fencing and 

koala climb-out 

poles, will be 

installed within 3 

months of 

comple�on of all 

clearing within stage 

3 of the project  

R
a

re
 

M
o

d
e

ra
te

 

Lo
w

 

A post 

construc�on 

survey to be 

completed 

within 3 

months of 

the 

comple�on 

of all clearing 

within the 

last stage of 

development. 

 

Annual 

surveys as 

part of the 

Annual 

compliance 

repor�ng.   

  

Installa�on of Koala 

exclusion fence south of 

Green Road is not as 

indicated within KSRDP 

Plan 1.0 (A�achment B) 

Rec�fy koala 

exclusion fence 

south of Green 

Road as per 

Plan 1 

(A�achment 

B) in KSRDP.   

Koala climb-out poles 

installed every 200 m as 

indicated by A�achment 

B, Plan 1.0 in accordance 

with MBRC standard 

drawing GI-0520 

(A�achment G) 

Koala climb-out poles 

installed every 200 m as 

indicated by 

A�achment B, Plan 1.0 

in accordance with 

MBRC standard drawing 

GI-0520 (A�achment G) 

Rec�fy koala 

climb out poles 

so that they are 

installed every 

200 m as 

indicated by 

A�achment B, 

Plan 1.0 in 

accordance 

with MBRC 

standard 

drawing GI-

0520 

(A�achment G) 
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Objec�ve Risk Event or 

Circumstance 

Risk Ra�ng Mi�ga�on Measure Timing, Frequency or 

Dura�on 

Residual Risk Ra�ng Monitoring 

Ac�vity  

Management Trigger  Correc�ve 

Ac�on  

Li
k
e

li
h

o
o

d
 

C
o

n
se

q
u

e
n

ce
 

R
is

k
 L

e
v
e

l 

Li
k
e

li
h

o
o

d
  

C
o

n
se

q
u

e
n

ce
 

R
is

k
 L

e
v
e

l 

Wildlife warning signage 

installed as per Traffic 

and Road Use 

Management Volume 3 – 

Signing and Pavement 

Marking; Part 8: Wildlife 

Signing Guidelines 

November 2020. 

Loca�ons of signage as 

indicated on Plan 1.0 

(A�achment B). 

The wildlife signage 

along Green Road 

will be installed 

within 3 months of 

comple�on of all 

clearing within stage 

3 of the project.  

 

 

 

 

 

  Wildlife warning signage 

not installed as per 

Traffic and Road Use 

Management Volume 3 

– Signing and Pavement 

Marking; Part 8: Wildlife 

Signing Guidelines 

November 2020. 

Loca�ons of signage not 

as indicated on Plan 1.0 

(A�achment B). 

Rec�fy signage 

and loca�ons 

to 

specifica�ons 

and loca�ons 

indicated in the 

KSRDP. 

Retrofi(ng of Koala 

culvert furniture to 

Green Road west culvert 

koala furniture installed 

in accordance with the 

MBRC standard drawing 

GI-0530/0531 

(A�achment H). 

The retrofi"ed 

culvert furniture 

within the culvert 

will be installed 

within 3 months of 

comple�on of all 

clearing. 

Koala furniture not 

installed in accordance 

with the MBRC standard 

drawing GI-0530/0531 

(A�achment H). 

Rec�fy 

installa�on of 

koala furniture 

to be in 

accordance 

with the MBRC 

standard 

drawing GI-

0530/0531 

(A�achment 

H). 

Maintain 

connec�vity 

through the Logan 

Biodiversity 

Corridor 

Fauna cannot 

disperse 

through the 

Logan 

Biodiversity 

Corridor 

Fauna are not able 

to traverse the 

project site north 

across Green Road 

and south west in 

the Logan 

Biodiversity 

Corridor 

U
n

li
k
e

ly
 

M
o

d
e

ra
te

 

Lo
w

 

Installa�on of Koala 

exclusion fence to direct 

fauna through retained 

corridor as per KSRDP 

Plan 1.0 (A�achment B).  

 

 

The permanent koala 

exclusion fencing and 

koala climb-out 

poles, will be 

installed within 3 

months of 

comple�on of all 

clearing within stage 

3 of the project. 

 
R

a
re

 

M
o

d
e

ra
te

 

Lo
w

 

A post 

construc�on 

survey to be 

completed 

within 3 

months of 

the 

comple�on 

of all clearing 

within the 

Koala exclusion fence 

not installed to 

specifica�ons DTMR 

standard drawing 1603 

for Koala Proof Fence 

and Gate designs 

(A�achment E) 

Rec�fy Koala 

Exclusion Fence 

to meet 

specifica�ons 

within KSRDP 

A�achment E. 
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Objec�ve Risk Event or 

Circumstance 

Risk Ra�ng Mi�ga�on Measure Timing, Frequency or 

Dura�on 

Residual Risk Ra�ng Monitoring 

Ac�vity  

Management Trigger  Correc�ve 

Ac�on  

Li
k
e

li
h

o
o

d
 

C
o

n
se

q
u

e
n

ce
 

R
is

k
 L

e
v
e

l 

Li
k
e

li
h

o
o

d
  

C
o

n
se

q
u

e
n

ce
 

R
is

k
 L

e
v
e

l 

Wildlife warning signage 

installed as per Traffic 

and Road Use 

Management Volume 3 – 

Signing and Pavement 

Marking; Part 8: Wildlife 

Signing Guidelines 

November 2020. 

Loca�ons of signage as 

indicated on Plan 1.0 

(A�achment B). 

The wildlife signage 

along Green Road 

will be installed 

within 3 months of 

comple�on of all 

clearing within stage 

3 of the project. 

 

last stage of 

development. 

 

Annual 

surveys as 

part of the 

Annual 

compliance 

repor�ng.   

 

Wildlife warning signage 

not installed as per 

Traffic and Road Use 

Management Volume 3 

– Signing and Pavement 

Marking; Part 8: Wildlife 

Signing Guidelines 

November 2020. 

Loca�ons of signage not 

as indicated on Plan 1.0 

(A�achment B). 

Rec�fy signage 

and loca�ons 

to 

specifica�ons 

and loca�ons 

indicated in the 

KSRDP. 

Installa�on of Koala 

culvert furniture to 

Green Road west culvert 

in accordance with the 

MBRC standard drawing 

GI-0530/0531 

(A�achment H). 

The retrofi"ed 

culvert furniture 

within the culvert 

will be installed 

within 3 months of 

comple�on of all 

clearing. 

Koala furniture not 

installed in accordance 

with the MBRC standard 

drawing GI-0530/0531 

(A�achment H). 

Rec�fy 

installa�on of 

koala furniture 

to be in 

accordance 

with the MBRC 

standard 

drawing GI-

0530/0531 

(A�achment 

H). 
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2. Project Description  
2.1. Site Context 

The project site is located in South-east Queensland within Logan City Council (LCC) Local Government 

Area, approximately 25 km south of Brisbane and 30 km east of Ipswich (Figure 1). The Project area covers 

116.35 ha of land. Within this area, a direct impact to 89.83 ha and functional loss of 28.01 ha of Koala and 

Grey-headed Flying-fox (GHFF) habitat was permitted under the EPBC approval conditions. A Master Land 

use plan divides the development of the site into 3 stages (Attachment A). Stages 1 and 2 have been 

developed as per the conditions of approval and detailed design for stage 3 is underway. The proposal 

includes the retention and restoration of an on-site conservation corridor approximately 12.96 ha located 

within the north-west corner of the development area. The retained area is part of the Logan Biodiversity 

Corridor system.  

 

2.1. Project Description (Action) 

The action approved under EPBC 2017/8090 is for an industrial, mixed use and residential development. 

The Southeast Queensland Regional Plan 2017 has identified Park Ridge as a major expansion area and a 

major enterprise and industrial area and the central and eastern portion of the referral area and the excised 

area form part of the strategic industrial corridor with the future state-controlled road, the Park Ridge 

Connector, linking to the Logan Motorway. The mixed-use zone has been designated to provide a major 

employment area with a variety of mixed-use activities including low impact industry, research and 

technology industry, service industry and warehouse. For example, business, residential, retail, service 

industry and tourist accommodation.  

 

The western portion of the site will be a mix of low-medium density residential, recreation and open space 

and environmental management and conservation areas. The area zoned as environmental management 

and conservation will form part of the Logan City Biodiversity Corridor network and will be fully 

rehabilitated and managed to allow continued use by MNES as well as other fauna and flora. Access to the 

residential area will be from the east within the development and from the south via a separate residential 

development. The project includes three clearing stages starting in the eastern portion of the site and 

moving west. The residential precinct (stage 3) is the only stage of the site which has not yet been cleared. 

Construction is completed within the industrial and mixed use precinct (stage 1 and 2) and the 

commencement of clearing for the residential portion of the site is urgent. 

 

2.2. Retained Onsite Corridor  

The 12.96 ha of Environmental Management and Conservation vegetation will be retained and 

rehabilitated in the north western portion of the site to form part of the Logan City biodiversity corridor 

network. The retained area contains 12.61 ha of Koala habitat. A waterway traverses the western border of 

the corridor and another waterway connects the eastern extent to the existing Logan City biodiversity 

corridor to the north of Green Road. Most of the proposed retained area contains remnant vegetation of 

Koala food trees and Grey-headed Flying-fox foraging species.     
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2.2.1 Vegetation Communities  

The onsite corridor can broadly be categorized into two vegetation communities. First, areas with 

waterways contained vegetation of 12.3.11 regional ecosystem present on the western and eastern extent 

of the retained area. Second, the area forming a corridor between the two waterways containing 

vegetation of 12.9-10.4 and 12.9-10.12 regional ecosystems.  

 

The waterways within the retained area flow from south to north and pass under Green Road via culverts. 

The western waterway contains pools of permanent water with associated fish habitat (woody debris, 

minor bank overhangs) whereas the waterway on the eastern extent of the retained area has grass 

throughout the channel with no pools present. Trees associated with the two waterways are typical of the 

regional ecosystem and are dominated by Eucalyptus tereticornis (Forest Red Gum) with Corymbia 

intermedia (Pink Bloodwood) and Melaleuca quinquenervia (Broad-leaved Paperbark).          

 

The central portion of the retained corridor area is a ridge line that protrudes south into the site. This area 

contains vegetation of endangered regional ecosystem 12.9-10.12. This regional ecosystem contains a mix 

of Koala food trees with Corymbia intermedia (Pink Bloodwood), Corymbia citriodora (Spotted Gum), 

Angophora leiocarpa (Smooth-barked Apple), Eucalyptus fibrosa (Broad-leaved Red Ironbark), and 

Eucalyptus seeana (Narrow-leaved Red Gum) all present within the canopy layer.  

 

  

Photos: Waterway on the eastern extent of the retained area viewed from Green Road (left) and vegetation 

within the Endangered regional ecosystem 12.9-10.12 in the central portion of the retained area (right). 

2.2.2 Rehabilitation and Management 

The retained area used to contain many tracks utilized by illegal 4wd activities. Rehabilitation of the 

retained area will take place to reinstate the full ecological value of the vegetation for use by Koala and 

Grey-headed Flying-fox. Restoration activities within the onsite corridor have already taken place.  

 

  

Photos: Onsite corridor revegetated vehicle access tracks. 
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2.2.3 Continued Protection 

On completion of the development and rehabilitation of the retained corridor area the land will be 

dedicated to Logan City Council for environmental purposes to form part of the Logan City Biodiversity 

corridor network. Dedication of the retained area to council for environmental purposes will ensure the 

long-term protection and management of the retained area.   

     

 

 

3. Koala Assessment 
3.1.1 Baseline Koala Occurrence 

The project site has undergone numerous ecological surveys between 2016-2020. These assessments have 

included: 

 Random diurnal meanders (direct and indirect observations);  

 Nocturnal surveys (spotlighting); 

 Scat meanders; and 

 Spot Assessment Technique (SAT). 

The surveys were undertaken across the entire impact area as part of baseline assessments for 

EPBC referral. The results are detailed in Part A of the Preliminary Documentation but the koala 

results are presented here. No Koalas were sighted during the field surveys. Twenty-one (21) scat 

meanders were conducted across the site which triggered eight (8) SAT surveys (Plan 1). A summary of the 

SAT results is provided in Table 2 and the raw data is shown in Attachment I. Evidence of Koala usage in 

the form of scats was low for the entire site. These estimates are taken from the Australian Koala Foundation 

Koala activity level classification table (following Philips and Callaghan 2011) using the East Coast (med-

high) Activity Category. The evidence suggests that while the site is utilised by Koalas at times, the bulk of 

the area to be cleared would be considered relatively poor habitat for the species. Significant portions of 

the eastern portion of the site do not contain Koala habitat. The power easement and other areas of the 

site have also been cleared of Koala habitat trees.  

 

Table 3: Summary of baseline SAT results 

 
SAT (Spot Assessment 

Technique) Site No. 

Evidence of Koala 

Use (%) 

Koala Use 

(High/Medium/Low) 

2016, 

August 

1 10.00 Low 

2 10.00 Low 

3 3.33 Low 

4 6.66 Low 

2017, 

June 

1 10.00 Low 

2 10.00 Low 

3 13.33 Low 

4 3.33 Low 
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3.1.2 Koala Habitat Connectivity Assessment 

The area of the site considered within this KSRDP boarder Green Road to the north, industrial development 

to the east and residential development to the south. The broader landscape in which the development is 

situated is undergoing rapid development. The only Koala habitat to the north of the site is within the 

Logan Biodiversity Corridor system (Attachment B, Plan 1.0). There is retained vegetation to the west of 

the site within also within the Logan biodiversity corridor. A residential development has been constructed 

to the south of the site.  

 

The onsite corridor will form part of the Logan City Biodiversity corridor network that follows the waterways 

through the residential and industrial development and to the north and through rural residential lots to 

the southwest. The Logan Biodiversity Corridor network has been designed to facilitate movement of a 

broad range of fauna species including koala.  

   

The Logan Council Biodiversity Corridor enters the site form the north of green road in two relatively narrow 

strips of vegetation bound on both sides by existing development. Both corridor crossing points are 

located on waterways and have stormwater culverts, but neither have any fauna movement infrastructure 

or signage. The western corridor arm has a stormwater culvert that is of suitable size for fauna furniture to 

be fitted but the eastern corridor culvert is too low. Culvert furniture will be installed to the western corridor 

and positioning of driver awareness signage at there the thresholds of the corridors. Koala exclusion 

fencing on the project side of Green Road will direct fauna including koala to these corridor points. In 

combination these measures will enhance the habitat connectivity and wildlife movement opportunities 

north of the project. The Logan biodiversity corridor continues to the southwest of the site into retained 

vegetation and this connection will remain. Restoration works within the development have already begun 

with the removal illegally dumped domestic rubbish and the reinstatement of 4wd tracks that were 

through the onsite corridor 

 

The area surrounding the development outside the Logan Biodiversity Corridor has largely been developed 

into low density residential estates or medium impact industry. There is a very low likelihood that Koala will 

enter the development from areas beyond the Logan Biodiversity Corridor and therefore, most of the Koala 

Sensitive Road Design elements are concentrated around the retained onsite corridor and the adjoining 

low density residential development.   
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This plan was prepared as a desktop assessment tool.
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Property dimensions, areas, numbers of lots and contours and other physical 

features shown have been compiled from existing information and may not

have been verified by field survey. These may need verification if the 

development application is approved and development proceeds, and may

change when a full survey is undertaken or in order to comply with 

development approval conditions. No reliance should be placed on the

information on this plan for detailed design or for any financial dealings

involving the land. Saunders Havill Group therefore disclaims any liability for

any loss or damage whatsoever or howsoever incurred, arising from any party

using or relying upon this plan for any purpose other than as a document

prepared for the sole purpose of accompanying a development application

and which may be subject to alteration beyond the control of the Saunders

Havill Group. Unless a development approval states otherwise, this is not

an approved plan.

Layer Sources:     QLD GIS Layers (QLD Gov. Information Service 2016),

Aerial (Nearmap 2016) 

* This note is an integral part of this plan/data. Reproduction of this plan or any

part of it without this note being included in full will render the information

shown on such reproduction invalid and not suitable for use.
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4. Existing Obligations to the 

Protection of Koala 
The approval holder has serval existing commitments and obligations to mitigate potential threats to koala 

through the various development approvals in place for the project.    

4.1. EPBC Koala Fencing Strategy and other conditions 
Condition 3b of the EPBC approval 2017/8090 required a Koala Fencing Strategy to be prepared and 

implemented to guide the approval holder in achieving the outcomes under condition 3b.  

 

The Koala Fencing Strategy directs the approval holder to install temporary koala exclusion fencing around 

areas of construction immediately following clearing to prevent koala from entering areas of development. 

Following this strategy, an exclusion fence will be installed around the perimeter of the onsite conservation 

corridor bordering the development. Koala will not be able to disperse from the onsite corridor into the 

development area from the time clearing has been completed to when the permanent koala fence has 

been installed.   

 

Other conditions in EPBC approval 1-3 mitigate potential impacts to the koala by specifying the exclusion 

of domestic dogs from the onsite corridor and the separation the onsite conservation corridor from the 

industrial area These conditions are in in keeping with the management actions of this KSRDP.  

4.2. State and Local Government   

The existing obligations under State and Local Government mitigate impact to koala during the clearing of 

vegetation. The dominant legislation regulating clearing activities in Queensland is the Nature 

Conservative (Koala) Conservation Plan 2017 This legalisation controls the area and pattern of clearing 

allowed each day and hours of activity. A koala spotter must be present at the site of felling operations 

identify any tree at the site within which a Koala is present, as well as any tree that has a crown which is 

intermeshed or overlapping with such a tree; and advise the person who is authorised to conduct the felling 

operation, or that persons’ representative, of the precise location of each such tree management item.    

 

If a koala is encountered on site during clearing, works will be managed in accordance with the Nature 

Conservative (Koala) Conservation Plan 2017. This includes temporally stopping work establishing an 

exclusion zone of 50 m plus a corridor of the same width and allowing the animal to disperse on its own 

before work in the area continues. Koalas are not interfered with in any way unless they are at immediate 

risk of harm.    
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5. Potential Impacts and Risks 
5.1. Threats and Potential Impacts to Koala 

This KSRDP summarises all the identified threats to koala created by construction of roads within the 

approved project. The Referral Submission and Preliminary Documentation have provided detailed 

information on the anticipated impacts to koala because of the project. This information is summarised in 

the sections below. 

 

5.2. Risk Assessment Prior to Mitigation Measures 

Each of the identified potential impacts relevant to this KSRDP were analysed in the context of the proposed 

action and impacts to the koala within the Risk Assessment Tables (below) to identify where avoidance and 

mitigation measures will be implemented on the project site. The risk assessment is completed in 

accordance with the EPBC Act Environmental Management Plan Guidelines (2014) and characterises risk as 

low, medium, high or severe, as derived from the likelihood (highly likely, likely, possible, unlikely, rare) and 

consequence (minor, moderate, high, major and critical) risk matrix. These measures are presented in Table 

4. Note, these likelihood and consequence ratings are based on conducting development activities 

without implementation of any of the proposed management measures. Section 9 reviews the risk 

assessment after consideration of mitigation measures.   

 

 

 Consequence 

  Minor Moderate High Major Critical 

L
ik
e
li
h
o
o
d
 

Highly Likely Medium High High Severe Severe 

Likely Low Medium High High Severe 

Possible Low Medium Medium High Severe 

Unlikely Low Low Medium High High 

Rare Low Low Low Medium High 

Likelihood and consequence 

Qualitative measure of likelihood (how likely is it that this event or circumstances will occur after 

management actions have been put in place or are being implemented) 

Highly Likely Is expected to occur in most circumstances 

Likely Will probably occur during the life of the project 

Possible Might occur during the life of the project 

Unlikely Could occur but considered unlikely or doubtful 

Rare May occur in exceptional circumstances 
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Qualitative measure of consequences (what will be the consequence or result if the issue does 

occur) 

Minor Minor incident of environmental damage that can be reversed 

Moderate Isolated but substantial instances of environmental damage that could be 

reversed with intensive effort 

High Substantial instances of environmental damage that could be reversed with 

intensive efforts 

Major Major loss of environmental amenity and real danger of continuing 

Critical Severe widespread loss of environmental amenity and irrecoverable 

environmental damage 

 

 

Table 4:  Risk assessment for potential impacts to koala as a result of vehicle strike  

Impact Likelihood Consequence  Risk Rating  

Vehicle Strike as a result of koala dispersing out of the 

retained Logan Biodiversity Corridor into development  
Possible  Moderate Medium 

Vehicle Strike on Green Road as a result of Koala 

dispersing through the Logan Biodiversity Corridor 
Possible Moderate Medium 

Creation a barrier to connectivity through the Logan 

Biodiversity Corridor.  
Unlikely Moderate Low 

 

5.2.1 Vehicle Strike within the development 

The development will result in the creation of several new roads within areas that were previously 

vegetated. There will be a relatively long interface of development and the retained Logan Biodiversity 

Corridor within the site where koala may seek to disperse from into the development. It is possible that 

over the course of the life of the project and a koala would disperse from the retained vegetation into the 

development if no management measures were undertaken. If the koala was to be struck by a vehicle the 

consequences are major and there is a real danger that the animal could be injured or die.  

 

5.2.2 Vehicle Strike on Green Road  

There is the potential for the development to marginally increase vehicle usage on Green Road as a result 

of the residential activities. Green Road currently has no koala safe movement measures and is relatively 

constrained by current culvert designs as to the management measures able to be put in place by the 

proponent. It is possible that during the life of the project a koala could be struck by a vehicle on Green 

Road if no management measures were undertaken. If the koala was to be struck by a vehicle the 

consequences are major and there is a real danger that the animal could be injured or die.    

 

5.2.3 Creation of a barrier to dispersal through the Logan Biodiversity Corridor 

Development adjacent to corridors can impact the movement through or animals through the restriction 

of corridors creating edge effects and the creation of barriers such as fences or roads to limit the movement 



■ Koala Sensitive Road Design Plan 

 

Heritage Park, Green Road, Park Ridge May 2024 19 
 

 

of fauna. The retained corridor area meets the minimum thresholds for koala movement and even if no 

management activities were undertaken it is considered unlikely that project would disrupt habitat 

connectivity and wildlife movement opportunities along the Logan Council Biodiversity Corridor. The 

consequence of creating a barrier to koala dispersal along the Logan Council Biodiversity Corridor is high 

given that koala would lose access to habitat. However, the Logan Council Biodiversity Corridor is a web of 

interconnected corridors, and koala are able to move into habitat through a number of routes.      

 

 

6. Mitigation Measures  
6.1. Objectives 
The key objective of the mitigation measures is to mitigate the risks identified in Section 3. In order to meet 

this objective, this Koala Sensitive Road Design Plan (KSRDP) has been developed. The mitigation measures 

in this KSRDP: 

1. Detail the type and location of:  

a. safe fauna movement solutions 

b. traffic calming features 

c. Koala awareness signage along roads adjacent to the onsite conservation corridor. 

2. Provide a justification for why the measures detailed above are sufficient to: 

a. prevent koala death or injury from vehicle strike 

b. maintain habitat connectivity and wildlife movement opportunities along the Logan 

Council Biodiversity Corridor. 

3. Provide measures that sufficient to prevent any Koala death or injury within the development area 

and along Green Road. 

 

Along with the structural mitigation measures put in place by the KSRDP, other measures are identified 

below to ensure the objective and measures within the KSRDP will be achieved. 

 

6.2. Environmental Training  

The approved version of this KSRDP will be issued to all Development Managers, as well as site contractors 

and sub-contractors, and will be made available within the site construction office. Further, all people 

involved with the project will receive training to ensure they understand their responsibilities when 

implementing the KSRDP. Training on the KSRDP will be part of the broader environmental management 

and workplace health and safety procedures for the site.  

 

The training will include the following actions: 

 

1) Providing a copy of the KSRDP to all site staff, site contractors and sub-contractors; 

2) Requirements of the KSRDP will be discussed during the design and construction phase of the 

project, including: 

a. explaining the requirements of the KSRDP and different individuals’ roles under the 

KSRDP 

b. appropriate procedures for reporting environmental incident/emergencies  

c. site environmental controls that will be implemented (such as areas to be cleared, 

method of vegetation clearing, installation of exclusion fencing, etc.) 

d. discussion on potential consequences of not meeting environmental responsibilities 
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3) Making available the final copy of the KSRDP within the site construction office; 

 

6.3. Emergency Contacts and Procedures  

In the event of a koala strike during construction and implantation of the KSRDP the site manager must be 

contacted immediately and all works that have potential to cause further issues ceased. Once any threats 

have been nullified the Department of Environment and Science (1300 130 372) or RSPCA (1300 264 625) 

must be contacted to obtain further advice. 

 

6.4. Overall Project Layout  
The project has been designed to locate the industrial areas away from the Logan Biodiversity Corridor and 

associated onsite corridor. The medium impact industry portion of the development is located away from 

the retained ecological corridor and therefore vehicle traffic is unlikely to interact with Koala dispersing 

through the onsite corridor and Logan Biodiversity Corridor.  

 

The area surrounding the development outside the Logan Biodiversity Corridor has largely been developed 

into low density residential estates or medium impact industry. There is a very low likelihood that Koala will 

enter the development from areas beyond the Logan Biodiversity Corridor and therefore, most of the Koala 

Sensitive Road Design elements are concentrated around the retained onsite corridor and the adjacent low 

density residential development.  

 

The proposed residential development that is located adjacent to the onsite corridor is a residential 

retirement community with very low speed 6 m wide private roads decreasing the risk of Koala vehicle 

strike in the unlikely event that a koala enters the development (Attachment B, Plan 1.0). Additional traffic 

calming features such as speed bumps and chicanes are not applicable to the proposed retirement 

community as the roads are already designed to be very low speed. Roads located within the industrial area 

are well away from any koala habitat and therefore do not pose a risk of koala strike.  

 

The combination of koala exclusion fencing and associated climb out poles and low speed roads adjacent 

to the onsite corridor provides a very strong mitigation measure for the risk of koala vehicle strike within 

the development area.  

 

The KSRDP incorporates several Koala safety features. Some measures such as Koala climbing ledges 

through culverts are linked to road crossing whereas other elements are not linked to road crossings. They 

are: 

 Low speed roads adjacent to the onsite corridor 

 Koala exclusion fencing  

 Koala climb-out poles  

 Wildlife threshold signage  

 Koala furniture retrofitted to suitable culvert on Green Road  

Details of how each of these elements are incorporated in the KSRDP are provided below with justification 

of why they were included and their effectiveness in mitigating the risks identified in Sections 6 and 7.  
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6.5. Infrastructure 
This KSRD indicates how project design and Koala safety elements have been used to meet requirements 

and prevent koala death or injury from vehicle strike within the development area and along Green Road 

as well as maintaining habitat connectivity along the Logan Council Biodiversity Corridor.  

 

Detailed designs of fence and road infrastructure for the site are provided as Attachment B. Dimensions 

and standard drawings have been supplied to provide as much detail as possible given the current level 

design available for each design element. The fauna movement solutions were designed using the Koala-

sensitive Design Guideline prepared by: Environmental Planning and Policy, Department of Environment 

and Science (Attachment C) and the Fauna Sensitive Road Design Manual published by the Queensland 

Department of Transport and Main Roads (Attachment D). Both documents are also available online at the 

below web addresses as of the date of issue: 

 

https://environment.des.qld.gov.au/__data/assets/pdf_file/0025/102859/koala-sensitive-design-

guideline.pdf  

 

https://www.tmr.qld.gov.au/business-industry/Technical-standards-publications/Fauna-Sensitive-Road-

Design-Volume-2 

 

Details of the overall Koala safe road design and each of the design elements is presented below.    

 

 

7. KSRDP Infrastructure  
The Koala- sensitive Design Guideline (2022) provides a number of measures which can facilitate landscape 

permeability and safe koala movement. These include:  

• koala-friendly (allows koala movement) and koala exclusion (prevents koala movement into 

unsafe areas) fencing 

• koala-safe road design (including crossing structures) and placement 

• mitigation of construction-related threats (including vegetation clearing) 

• koala-safe pools and other water bodies 

• mitigation of threats from domestic dogs and livestock  

• landscaping to maintain or enhance koala habitat and connectivity  

• koala detection and monitoring, and sensitive vegetation clearing practices, such as use of 

innovative technologies and best-practice methods 

• community awareness, engagement and koala stewardship programs. 

 

The measures chosen will be influenced by the type, size, and location of the development. It is likely that 

several of each type of measure will need to be used in the design and layout of the development to 

maximise koala safety and movement.   

 

The KSRDP presented here encompasses a number of these measures to appropriately maximise Koala 

safety. The design elements within the plan are discussed below with justification of how these measures 

are sufficient to prevent Koala death and injury as per the conditions of approval. The design elements of 

the KSRDP are categorised into three (3) broad sections. First discussion is provided regarding the overall 

project layout and management elements that are present across the project area, such as exclusion 

fencing. Second, the specific points where road cross corridors are discussed and finally the management 
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measures that could have potential been used, such as a land bridge, but were considered unsuitable for 

this KSRDP are listed with reasons as why they are unsuitable in this case.   

 

7.1.1 Low speed esplanade road buffering onsite corridor 

A low speed (40 km/hr or less) esplanade road will be constructed to buffer the majority of the onsite 

corridor from the development. The reduced speed of the road allows drivers more time to react to koala 

and other obstacles on the road. Retirement villages are typically very slow driving environments. The 

esplanade road also buffers the onsite corridor from domestic animals that may be present within the 

development reducing edge effects and increasing functionality of the onsite corridor.   

 

7.1.2 Koala exclusion fence 

A koala exclusion fence will be installed around the entire perimeter of the EPBC onsite corridor except for 

corridor crossing points on Green Road (Attachment B, Plan 1.0). The proposed koala exclusion fence is 

also effective in reducing other fauna movement including macropods. The fence will be in accordance 

with the DTMR standard drawing 1603 for Koala Proof Fence and Gate designs (Attachment E) which detail 

materials and dimensions of fencing along roads and at culverts. Pedestrian gate design for sections of 

fence along Green Road will be in accordance with the fauna exclusion fence standard drawing BSD-7009 

prepared by Brisbane City Council (Attachment F). Koala exclusion fences are extremely effective at 

restricting koala from dispersing out of retained vegetation and into areas with vehicle traffic. The TMR 

technical standards list fencing as an appropriate barrier for koala and the superseded EPBC referral 

guidelines for the venerable koala list koala exclusion fencing as highly effective at mitigating risk of vehicle 

strike.       

   

7.1.3 Koala climb-out poles 

Koala climb-out poles allow koala that are located on the roadside of koala exclusion fence to return to the 

corridor. Climb-out poles are proposed to be located every 200 m along the exclusion fencing as outlined 

in the DTMR Technical document and will be in accordance with the MBRC standard drawing GI-0520 

(Attachment G). 

 

7.1.4 Wildlife threshold signage  

The Wildlife warning signage is to follow design guidelines in Traffic and Road Use Management Volume 3 

– Signing and Pavement Marking; Part 8: Wildlife Signing Guidelines November 2020. The proposed 

signage plan (Attachment B) indicates the locations of signage at thresholds to corridor crossings. Use of 

wildlife signage raises driver awareness to the presence of wildlife. There are used in combination with 

other structural mitigation measure were possible.   
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7.2. Road Crossings  
Roads cross vegetated corridors at three points within the vicinity of the onsite corridor. One of the 

crossings is within the development where a road crosses a waterway known as the on-site bund crossing 

and two more crossings on Green Road (East and West) north of the site. Attachment B, Plan 1.0 provides 

reference for these road crossing locations and Plans 1.1, 1.2 and 1.3 provide details of the measurement 

measures at each location.    

 

7.2.1 Onsite bund crossing  

The onsite bund crossing is south of the retained Logan Council Biodiversity Corridor. Koala exclusion 

fencing and associated climb out pole will be installed on the northern side of the crossing to direct koala 

and other larger mammals through the main portion of the biodiversity corridor. This additional corridor 

as it does not connect with any vegetation to the south and is exposed on all sides by roads. Koalas and 

other larger fauna will be directed through the onsite corridor which connects to a much larger areas of 

vegetation to the west of the site. Gliding mammals will be able to traverse the south of the bund via glider 

poles located either side of the bund crossing, and small animals will pass below the road via a low height 

fauna culvert suitable for (snakes, small mammals etc.) (Attachment B, Plan 1.1). The use of koala exclusion 

fencing north of the on-site bund greatly reduces the chances of koala being struck by a vehicle crossing 

the onsite bund.   

 

7.2.2 Green Road west   

The current culverts located on Green Road at the western arm of the Logan Biodiversity Corridor are of 

sufficient height to allow for the retrofitting of Koala culvert furniture (Attachment B, Plan 1.2). The fitting 

of the infrastructure will increase the likelihood of the culverts being used by koala and will likely be 
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attached to the side of the existing culvert. Attachment of the furniture to the side of the culvert decreases 

the chances of flood debris being caught within the furniture as the culvert is within the low flow channel 

of the existing waterway. The koala furniture installed in accordance with the MBRC standard drawing GI-

0530/0531 (Attachment H). Wildlife warning road signage will be installed at the either side of the corridor 

to highlight the area as a potential wildlife crossing point. For fauna other than Koala, trees along the road 

likely provide movement opportunities for gliding species and the current culvert provides connectivity 

along the Logan Biodiversity Corridor for Kangaroos and other ground dwelling species.  

 

The use of the culverts to direct Koala under Green Road greatly reduces the risk of vehicle strike at this 

fauna crossing point. Koala exclusion fencing on the development site side of Green Road will direct larger 

fauna to the specific corridor crossing point. The corridor north of Green Road is already naturally restricted 

to this crossing point as a result of the existing development. Koala climb-out poles are proposed for the 

southern side of Green Road (Attachment B, Plan 1.1) to allow Koala to cross from the roadside of the 

exclusion fence into the retained corridor. 

 

The crossing point is located relatively close to a roundabout which will reduce vehicle speed and the 

inclusion of wildlife road signage will make motorists aware that the location is a potential fauna crossing 

point.   

 

7.2.3 Green Road east  

The corridor crossing at Green Road east consists of low height culverts designed for stormwater. There are 

currently no koala safety measures at this crossing. The culverts are too low for the retrofitting of Koala 

infrastructure but are suitable for small mammals and reptiles. Koala exclusion fencing on the development 

site side of Green Road will direct larger fauna to the specific corridor crossing point. The corridor north of 

Green Road is already naturally restricted to this crossing point as a result of the existing development. 

Wildlife warning signage as discussed above will be installed on either side of the corridor to highlight the 

area as a crossing point for Koala to motorists. The combination of these two measures is the best outcome 

possible for this particular crossing given the culvert height restrictions. Koala climb-out poles are proposed 

for the southern side of Green Road (Attachment B, Plan 1.0) to allow Koala to cross from the roadside of 

the exclusion fence into the retained corridor.  

 

7.3. Other Koala Infrastructure Not Applicable to this KSRDP 
Other fauna safe movement solutions listed in Queensland’s Road Design Guidelines (FSDR Vol 2), but these 

are unsuitable for this project, and were not included in the KSRDP or the supporting material which was 

approved as part of EPBC approval 2017/8090. For example, land bridges and overpasses, which are very 

costly structures are sometimes incorporated into large motorway designs where the road being crossed 

is shouldered by land of a higher elevation. For this reason, is not proposed, nor possible to be delivered 

for this project. Neither of these elements are appropriate for the current project design as the surrounding 

land is relatively flat and the corridors are at waterways. Cut and cover tunnels are not included in the 

project because the road design does not allow for such infrastructure. Pointcorp’s development is 

confined to the land within the residential precinct and there are no roadworks are occurring on Green 

Road, outside of the development area.  

 

Canopy bridges are not considered in the KSRDP because they are not suitable for Koala but are designed 

for use by smaller arboreal mammals such as possums. Refuge poles are not appropriate for this KSRDP as 

there are no areas where Koala is likely to be required to cross open areas without trees. Climb out poles 
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will be placed along all sections of Koala exclusion fence and these poles operate in a similar fashion to 

refuge poles in that they provide a structure for Koala to climb and escape predators.   

 

 

8. Implementation Schedule 
An implementation schedule has been developed and is presented as Table 5. The schedule provides the 

objective of each management action, the performance target set of the action, the specific mitigation 

measure and the method used, the location of the management measure, timing or frequency of the 

management action, the monitoring activity that will be used to determine the effectiveness of the 

mitigation measure, the management trigger for when corrective action will be engaged and the corrective 

action to occur.  

 

The permanent koala exclusion fencing that will prevent koala from entering the development area 

(Attachment B, Plan 1.0) will be installed within 3 months of completion of all clearing as per Condition 

3b (vi) of the project’s EPBC approval that states. 

 

Condition 3b (vi): Within 3 months of completion of all clearing, prevent access of Koalas into the 

development area from the onsite conservation corridor.  

 

Installation of the koala exclusion fence and climb out poles on the northern boundary of the site where it 

meets Green Road will also occur within 3 months of the completion of clearing.  

 

Installation of the retrofitted koala furniture through the culvert western culvert of Green Road 

(Attachment B, Plan 1.2) and wildlife awareness signage on Green Road (Attachment B) will occur within 

3 months of the completion of clearing.      

 

Roads and wildlife awareness signage within the development (Attachment B, Plans 1.0 and 1.1) will be 

installed during the civil construction phase of the development. All roads and wildlife signage will be 

installed prior to the completion of the final stage within this stage 3 development area 
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Table 5: Implementation schedule 

Objective Performance Target Management Measure Methodology Location Timing or Frequency Monitoring Activity Management Trigger Corrective Action 

Prevent 

injury or 

death to 

Koala within 

development 

area as a 

result of 

vehicle strike 

No Koala injured or 

killed within the 

development area as a 

result of vehicle strike 

Koala exclusion fence to 

prevent koala dispersing 

from onsite corridor into 

development site. 

DTMR standard 

drawing 1603 for 

Koala Proof Fence and 

Gate designs 

(Attachment E and F) 

locations 

shown on 

Attachment 

B. Plan 1.0 

The fence is to be 

installed within 3 

months of the 

completion of 

clearing in the last 

stage of the 

development  

Post clearing survey 

within 3 months of the 

completion of clearing in 

the last stage of the 

development  

Annual compliance 

surveys  

Koala exclusion 

fence not installed to 

specifications DTMR 

standard drawing 

1603 for Koala Proof 

Fence and Gate 

designs (Attachment 

E and F) 

 

Reported injury or 

death of koala within 

the development 

area 

Rectify Koala Exclusion Fence 

to meet specifications within 

KSRDP Attachment E and F 

 

 

 

 

 

Review design and location 

to increase effectiveness of 

exclusion fencing 

Koala climb-out poles to 

provide an escape 

pathway for animals on 

the development side of 

koala exclusion fence 

Koala climb-out poles 

installed every 200 m 

as indicated by plan 

Attachment B, Plan 

1.0 in accordance with 

MBRC standard 

drawing GI-0520 

(Attachment G). Climb 

out poles provide a 

way about 

locations 

shown on 

Attachment 

B. Plan 1.0 

The climb out poles 

is to be installed 

within 3 months of 

the completion of 

clearing in the last 

stage of the 

development 

Post clearing survey 

within 3 months of the 

completion of clearing in 

the last stage of the 

development  

Annual compliance 

surveys 

Koala climb-out 

poles not installed 

every 200 m as 

indicated by plan 

Attachment B, Plan 

1.0 in accordance 

with MBRC standard 

drawing GI-0520 

(Attachment G) 

 

Reported injury or 

death of koala within 

the development 

area 

Rectify Koala climb-out poles 

to be in accordance with 

MBRC standard drawing GI-

0520 (Attachment G) 

 

 

 

 

 

Review design and location 

to increase effectiveness of 

climb out poles 

 

Wildlife warning signage 

to increase awareness of 

koala corridors  

Wildlife warning 

signage installed as 

per Traffic and Road 

Use Management 

Volume 3 – Signing 

and Pavement 

Marking; Part 8: 

Wildlife Signing 

Guidelines November 

2020. Locations of 

signage as indicated 

on Plan 1.0 

(Attachment B). 

locations 

shown on 

Attachment 

B. Plan 1.0 

Installation of roads 

and signage will 

occur once during 

civil construction and 

remain in place for 

the life of the 

project.  

Infrastructure will be 

constructed as the 

new residential 

stages are 

developed. All 

infrastructure will be 

constructed to be 

installed prior to the 

completion of the 

final stage of 

A post construction 

survey to be completed 

within 30 days of the 

completion of 

construction works within 

the last stage of 

development. 

 

Annual surveys as part of 

the Annual compliance 

reporting.   

Wildlife warning 

signage not installed 

as per Traffic and 

Road Use 

Management 

Volume 3 – Signing 

and Pavement 

Marking; Part 8: 

Wildlife Signing 

Guidelines 

November 2020. 

Locations of signage 

not as indicated on 

Plan 1.0 

(Attachment B). 

 

Rectify signage and locations 

to specifications and 

locations indicated in the 

KSRDP. 
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Objective Performance Target Management Measure Methodology Location Timing or Frequency Monitoring Activity Management Trigger Corrective Action 

residential 

development.   

Reported injury or 

death of koala within 

the development 

area 

Review design and locations 

to increase signage 

effectiveness  

Low speed (40 km/hr or 

less) esplanade road 

Standard civil 

engineering 

techniques with a 

speed limit of 40 km 

or less.  

locations 

shown on 

Attachment 

B. Plan 1.0 

Installation of roads 

and signage will 

occur once during 

civil construction and 

remain in place for 

the life of the 

project.  

Infrastructure will be 

constructed as the 

new residential 

stages are 

developed. All 

infrastructure will be 

constructed to be 

installed prior to the 

completion of the 

final stage of 

residential 

development.   

A post construction 

survey to be completed 

within 30 days of the 

completion of 

construction works within 

the last stage of 

development. 

 

Annual surveys as part of 

the Annual compliance 

reporting.   

Esplanade road 

surrounding the 

retained corridor 

speed limit greater 

than 40 km/hr   

 

 

Reported injury or 

death of koala within 

the development 

area 

Reduce speed limit on 

esplanade road to 40 km/hr 

 

 

 

 

Review esplanade road 

speed limit to decrease risk 

of vehicle striking koala 

 

Prevent 

injury or 

death to 

Koala on 

Green Road 

as a result of 

vehicle strike 

No Koala injured or 

killed on Green Road as 

a result of vehicle strike 

Koala exclusion fence to 

prevent koala dispersing 

from onsite corridor onto 

Green Road 

DTMR standard 

drawing 1603 for 

Koala Proof Fence and 

Gate designs 

(Attachment E and F) 

locations 

shown on 

Attachment 

B. Plan 1.0 

The fence is to be 

installed within 3 

months of the 

completion of 

clearing in the last 

stage of the 

development 

Post clearing survey 

within 3 months of the 

completion of clearing in 

the last stage of the 

development  

 

 

 

 

Annual compliance 

surveys  

Koala exclusion 

fence not installed to 

specifications DTMR 

standard drawing 

1603 for Koala Proof 

Fence and Gate 

designs (Attachment 

E and F) 

 

Reported injury or 

death of koala on 

Green Road  

Rectify Koala Exclusion Fence 

to meet specifications within 

KSRDP Attachment E and F 

 

 

 

 

 

Review design and location 

to increase effectiveness of 

exclusion fencing 

Koala climb-out poles 

installed every 200 m 

as indicated by 

Attachment B, Plan 

1.0 in accordance with 

MBRC standard 

drawing GI-0520 

(Attachment G) 

locations 

shown on 

Attachment 

B. Plan 1.0 

The climb out poles 

is to be installed 

within 3 months of 

the completion of 

clearing in the last 

stage of the 

development 

Post clearing survey 

within 3 months of the 

completion of clearing in 

the last stage of the 

development  

Annual compliance 

surveys 

Koala climb-out 

poles not installed 

every 200 m as 

indicated by plan 

Attachment B, Plan 

1.0 in accordance 

with MBRC standard 

drawing GI-0520 

(Attachment G) 

 

Rectify Koala climb-out poles 

to be in accordance with 

MBRC standard drawing GI-

0520 (Attachment G) 
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Objective Performance Target Management Measure Methodology Location Timing or Frequency Monitoring Activity Management Trigger Corrective Action 

Reported injury or 

death of koala on 

Green Road 

Review design and location 

to increase effectiveness of 

climb out poles 

 

  

Wildlife warning signage Wildlife warning 

signage installed as 

per Traffic and Road 

Use Management 

Volume 3 – Signing 

and Pavement 

Marking; Part 8: 

Wildlife Signing 

Guidelines November 

2020. Locations of 

signage as indicated 

on Plan 1.0 

(Attachment B). 

locations 

shown on 

Attachment 

B. Plan 1.0 

The wildlife signage 

along Green Road will 

be installed within 3 

months of completion 

of all clearing within 

stage 3 of the project.  

 

 

 

 

 

Post clearing survey 

within 3 months of the 

completion of clearing in 

the last stage of the 

development  

Annual compliance 

surveys 

Wildlife warning 

signage not installed 

as per Traffic and 

Road Use 

Management 

Volume 3 – Signing 

and Pavement 

Marking; Part 8: 

Wildlife Signing 

Guidelines 

November 2020. 

Locations of signage 

not as indicated on 

Plan 1.0 

(Attachment B). 

 

Reported injury or 

death of koala on 

Green Road 

Rectify signage and locations 

to specifications and 

locations indicated in the 

KSRDP. 

 

 

 

 

 

 

 

 

 

 

Review design and location 

to increase effectiveness of 

wildlife signage 

  

Retrofit koala furniture to 

suitable culvert on Green 

Road 

Retrofitting of Koala 

culvert furniture to 

Green Road west 

culvert koala furniture 

installed in accordance 

with the MBRC 

standard drawing GI-

0530/0531 

(Attachment H). 

locations 

shown on 

Attachment 

B. Plan 1.0 

The retrofitted 

culvert furniture 

within the culvert 

will be installed 

within 3 months of 

completion of all 

clearing. 

Post clearing survey 

within 3 months of the 

completion of clearing in 

the last stage of the 

development  

Annual compliance 

surveys 

Koala furniture not 

installed in 

accordance with the 

MBRC standard 

drawing GI-

0530/0531 

(Attachment H). 

 

Reported injury or 

death of koala on 

Green Road 

Rectify installation of koala 

furniture to be in accordance 

with the MBRC standard 

drawing GI-0530/0531 

(Attachment H). 

Maintain 

connectivity 

through the 

Logan 

Biodiversity 

Corridor 

Animals able to disperse 

through the Logan 

Biodiversity corridor via 

the project’s onsite 

corridor  

All of the above As all of the above locations 

shown on 

Attachment 

B. Plan 1.0 

As above for specific 

management 

measures 

Annual Compliance 

Reporting surveys  

Lack of fauna using 

onsite corridor  

Reported injury or 

death of koala on 

Green Road  

Review fauna movement 

solutions to increase 

effectiveness of fauna safe 

movement solutions.  
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9. Revised Risk Assessment 

following Mitigation Measures 
A Risk Assessment Table (Table 4) was presented in Section 5 to identify where avoidance and mitigation 

measures will be implemented. After consideration of the proposed mitigation and management measures 

described in Sections 6 and 7, Table 6 presents the revised Risk Assessment and associated ratings for 

impacts to the Koala. The mitigation measures involve a combination of design and specific infrastructure 

to reduce the likelihood of the potential impacts.    

 

 

Table 6:  Revised risk assessment for potential impacts to koala  

Impact 

Pre-mitigation Likelihood Revised Likelihood 

Likelihood Consequence 
Risk 

Rating 
Likelihood Consequence 

Risk 

Rating 

Vehicle Strike as a result of koala 

dispersing out of the retained 

Logan Biodiversity Corridor into 

development  

Possible Moderate Medium Rare Moderate Low 

Vehicle Strike on Green Road as a 

result of Koala dispersing through 

the Logan Biodiversity Corridor 

Possible Moderate Medium Rare Moderate Low 

Creation of a barrier to connectivity 

through the Logan Biodiversity 

Corridor.  

Unlikely Moderate Low Rare Moderate Low 

 

 

 

10. Monitoring and Reporting 

Schedule 
The following program describes the monitoring activities that will occur at the impact site. The monitoring 

approach has been developed to assess the success of the management actions to achieve performance 

criteria outlined in Section 6. The survey methodologies are presented in Section 10.1 detailing the 

methods to be used for each three monitoring actions (Sections 10.2-10.4) and Table 7 summaries the 

monitoring activity, parameters measured within each activity, the methodologies used, the location of the 

surveys and the timing, frequency or duration of each survey.     

 

The monitoring actions directly relate to determining whether the performance criteria and approval 

conditions have been achieved. As such, the monitoring actions will need to determine the following: 
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 Were any koalas injured or killed within the development or on Green Road during the reporting 

timeframe? 

 Are fauna able to disperse through the Logan Biodiversity corridor via the retained onsite corridor? 

 Are vehicles traveling at 40 km/hr or less on the esplanade road boarding the retained corridor? 

 Is the koala exclusion fence in place according to Attachment B, Plan 1.0 and meets specifications 

in Attachments E and F? 

 Are the wildlife awareness signs installed to the standards in Traffic and Road Use Management 

Volume 3 – Signing and Pavement Marking; Part 8: Wildlife Signing Guidelines November 2020 

and located as per the signage plan (Attachment B)?  

 Are the koala climb out poles installed and to specifications in Attachment G and located as per 

Attachment B?   

 Has the retrofitted koala furniture been installed in the culvert for Green Road west to the 

specifications in Attachment H? 

 

The following survey methodologies have been developed to measure the effectiveness of the 

management actions. Section 10. 

 

10.1. Survey Methodologies 

The below survey methodologies replicate those of the base line surveys carried out to determine koala 

usage of the area retained as an onsite corridor  

 

10.1.1 KSRDP infrastructure  

The infrastructure installed as part of this KSRDP will be inspected on foot and compared to drawings to 

determine if the installed infrastructure complies with this KSRDP. The locations of the infrastructure will 

recorded using a handheld GPS unit to ensure the infrastructure is located as per Attachment B.  

10.1.2 Koala injuries or deaths  

Each year the available data released through the Koala Hospital Data - Dataset - Open Data Portal from the 

Queensland Government available at www.data.qld.gov.au/dataset/koala-hospital-data for reported koala 

injuries or deaths within the development site or on Green Road. Park Ridge is a highly urbanised area and 

it is likely that koala injuries or death by vehicle strike would be reported should they occur.  

 

The dataset will be reviewed each year and if any Koala injuries or deaths are reported, an investigation will 

be conducted by the environmental coordinator to identify the cause of the incident and identify the 

appropriate corrective action.     

10.1.3 Connection of onsite corridor to broader Logan Biodiversity corridor  

During each annual compliance survey, a monitoring of koala usage within the onsite corridor will occur. A 

general meander through the onsite corridor will survey the area for Koala and other fauna. The Spot 

Assessment Technique (SAT) will be used to measure historical koala usage of the onsite corridor. Montion 

sensor cameras will be installed where the Logan Biodiversity corridor system enters the project site to 

measure dispersal of fauna through the onsite corridor.   

 

General meanders will consist of at least 30 mins of walking through the retained area looking into the 

canopy of trees for koala. Binoculars will be used to ascertain the gender and general health of any koala 

found. Locations of koala will be recorded using a portable GPS device.  
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The Spot Assessment Technique (SAT) (Phillips et al. 2011). The SAT method is an industry recognised 

technique for identifying presence/absence of koala at a site and is specified as an appropriate survey 

method in the now redundant EPBC Act Referral Guidelines for the Vulnerable Koala. 

 

The SAT involves identifying a non-juvenile tree of any species within the subject site that is either observed 

to have a Koala or scats, or is known to be a food tree or otherwise important for Koalas, and recording any 

evidence of Koala usage of that tree including presence, identifiable scratches or scats. The nearest non-

juvenile tree is then identified, and the same data recorded. The next closest non-juvenile tree to the first 

tree is then assessed and so on until 30 trees have been surveyed. 

 

The number of trees showing evidence of Koala activity is expressed as a percentage of the total number 

of trees sampled to indicate the frequency of Koala usage. Assessment of each tree involves a systematic 

search for Koala scats beneath the tree within a 1 metre (m) radius of the trunk. After approximately two 

minutes of searching for scats, the base of the trunk is observed for scratches and the crown for Koala (refer 

Phillips & Callaghan 2011). 

 

Motion sensor triggered camera traps will be installed at three (3) locations (one at each corridor crossing 

on green road and a one on the southwest boundary of the site) where the onsite corridor connects with 

the Logan Biodiversity Corridor. The cameras will be baited with peanut butter and oats mix and set for 2 

weeks. Cameras will be fixed to a tree approximately 70 cm from the ground and 100-150 cm in front of the 

bait station.  

  

 

The survey methodologies outlined above have been selected as they are scientifically robust and 

repeatable. 

 

10.2. Monitoring Activity 1 – Post Clearing Survey  

A survey is to be completed within 3 months of the completion of all clearing within the last stage of 

development. All permanent koala exclusion fencing, koala climb-out poles, and retro fitted koala furniture 

in the western culvert on Green Road is to have been installed prior to the survey.  

10.3. Monitoring Activity 2 – Post Construction Survey  

A survey is to be completed within 3 months of the completion of all construction within the last stage of 

development. The low speed esplanade road and wildlife signage will be fully installed prior to the survey.  

10.4. Monitoring Activity 3 – Annual Monitoring Surveys  

Annual surveys as part of the annual compliance reporting.  As per Condition 19 of the EPBC approval, 

within three months of every 12 month anniversary of commencement of the action, Pointcorp Heritage 

Park Pty Ltd. will publish a report on their website addressing compliance with each of the conditions of 

this approval including implementation of the KSRDP. Surveys undertaking for the annual compliance 

reporting will include   
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Table 7: Monitoring Schedule 

Monitoring 

Activity 

Parameters 

Measured 
Methodology Location 

Timing, Frequency or 

Duration 

Post 

Installation 

Survey 

following 

completion 

of clearing 

within last 

development 

stage 

Correct 

installation of 

Permanent 

Koala exclusion 

fence, koala 

climb out poles 

and retrofitted 

koala furniture 

as per 

specification in 

KSRDP 

Review 

infrastructure and 

compare to 

locations and 

specifications 

listed within 

RSRDP  

Various 

locations as 

per 

Attachment 

B, Plan 1.0 

Within 3 months of the 

completion of all 

clearing within the last 

stage of development 

Post 

Installation 

Survey 

following 

completion 

of 

construction 

within last 

development 

stage 

Correct 

installation and 

construction of 

the low speed 

esplanade road, 

installation of 

wildlife 

awareness 

signage 

Review 

infrastructure and 

compare to 

locations and 

specifications 

listed within 

RSRDP 

Various 

locations as 

per 

Attachment 

B, Plan 1.0 

Within 3 months of the 

completion of all 

construction within the 

last stage of 

development 

Annual 

compliance 

surveys to 

assess 

connection 

with logan 

biodiversity 

corridor and 

effectiveness 

KSRDP.  

Connection of 

onsite corridor 

with Logan 

biodiversity 

corridor    

 

 

Review of Koala 

hospital 

database which 

includes 

information 

such as:  

Koala location  

Size 

Situation  

If there was a 

young present 

Whether the 

koala was hit by 

a car or injured 

because of dog 

attack etc. 

Presence/absence 

for koala  

SAT surveys for 

koala usage 

Motion sensor 

camera data    

 

 

Review of the 

Koala Hospital 

Dataset from the 

Open Data Portal 

of the 

Queensland 

Government 

 

Within the 

onsite 

corridor and 

at 

connections 

with broader 

Logan 

biodiversity 

corridor  

This is a 

desktop 

review with 

potential for 

follow up 

investigations 

on site 

Annually as part of the 

ACR surveys. Cameras 

to be set for 2 weeks 
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10.5. Reporting Requirements 

Condition 17 of the EPBC Approval pertains to the maintenance of accurate records substantiating all 

activities associated with or relevant to the conditions of approval, including measures required by this 

plan. As per Condition 19 of the EPBC approval, within three months of every 12 month anniversary of 

commencement of the action, Pointcorp Heritage Park Pty Ltd. will publish a report on their website 

addressing compliance with each of the conditions of this approval including implementation of the 

KSRDP. At this time, documentary evidence providing proof of the date of publication and any non-

compliances will also be provided to DCCEEW.  

 

The compliance report will include at least the following information: 

 

 Details of any EPBC listed species encountered during normal operations including species, 

location, health and nature of interaction (i.e. crossing the road, within buffer areas, etc); 

 Detail of any complaints received including date and time of complaint, details of the complaint 

and actions taken to resolve the issue; 

 Details of any clearing works that have occurred at the site over the previous 12 month period; 

 Any fauna encountered during the clearing including actions taken in response to the encounter 

(fauna spotter reports); and 

 Monitoring of management actions as outlined in Table 7  

 Non-compliances with this KSRDP including details of the non-compliance and rectification 

actions taken. 

 

11. Adaptive Management 
An adaptive implementation program will be used to ensure uncertainty is reduced over time, and that 

completion criteria are attained and maintained over the period of approval. As more information becomes 

available following ongoing performance monitoring, the management and monitoring regime will be 

reviewed and revised to maximise the likelihood of attaining and maintaining the outcomes to be achieved 

by implementing the KSRDP. Any updates to the KSRDP which do not result in a material change to the 

environmental outcomes, performance and completion criteria will be made by The Proponent without 

the requirement of informing the Department. If material amendments likely to alter the environmental 

outcomes, or performance and completion criteria are proposed to the KSRDP, the amendments and 

justification for the contingency measures will be provided to the Department in writing. 

 

Adaptive management will be used to incorporate changes in any of the following areas: 

1. Assimilation of new data or information - such as, updates to koala exclusion fencing or climb out 

pole specifications.  

2. Project coordination and scheduling – to manage unforeseen disruptions to schedule such as 

inclement weather on contractor works for management actions and environmental consultant 

monitoring events. 

3. Annual review of management measure effectiveness – to increase the frequency or change the 

method of management actions where monitoring performance criteria are not met. 

4. Contingency for unplanned incidents – such as stochastic events including unplanned fires or 

floods. 
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11.1. Uncertainty 

The plan identifies and manages uncertainty. To this end the plan specifies:  

a) key data/information used to formulate the plan. 

b) the limitations and/or uncertainty associated with the use of that data/information.  

how limitations and/or uncertainty, and associated risks, are mitigated during plan implementation. 

For example, where a margin of safety is applied to management measures until uncertainty is reduced 

to an acceptable level or performance targets/completion criteria are attained/maintained. 

 

To identify and manage uncertainty, the KSRDP used published guidelines provide specifications of 

infrastructure and overall project layout. The main limitation of the KSRDP are that koala are mobile animals 

and while providing opportunities to disperse, all habitat cannot be isolated from vehicles. Therefore, it is 

impossible to eliminate risk of vehicle strike entirely as koala may exist a habitat patch and move through 

areas not able to be fenced (e.g. suburban housing area) and then enter the project site from a direction 

that does not contain habitat must be open to allow traffic flow.   

 

11.2. Corrective Actions  

The corrective actions for the project following a monitoring action triggering management are 

summarised in the Implementation Schedule table (Table 5) in Section 8. The corrective actions fall into 

three broad categories.  

11.2.1 Correct Installation of Infrastructure 

If any of the infrastructure outlined in this KSRDP is observed to be not to the specifications provided or is 

not in the locations shown in Attachment B, the infrastructure will be rectified to become compliant with 

the KSRDP.   

11.2.2 Injury or Death of Koala  

Should any koala be injured or killed within the development or on Green Road north of the project site an 

investigation of the incident will occur, and a review of the design and location of mitigation measures will 

be undertaken to increase effectiveness of the KSRDP.  

 

11.2.3 Creation of Barrier within Logan Biodiversity Corridor       

If data demonstrates that a barrier has been created to fauna movement through the Logan Biodiversity 

Corridor, a review of the fauna movement solutions will be undertaken to increase effectiveness of fauna 

safe movement solutions. For, example adding additional culvert furniture or refuge poles to suitable 

culverts.   
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12. Roles and Responsibilities 
The successful implementation of this KSRDP requires a number of key personnel to complete various roles.   

 

Proponent / Project Coordinator  

PointCorp Pty Ltd is the Proponent for the works as the EPBC Act approval holder and is responsible for the 

implantation conditions within the EPBC approval and this KSRDP.  

 

Environmental Coordinator  

The Environmental Coordinator will conduct monitoring activities and reporting.  

 

Administering Authority   

Department of Climate Change, Energy the Environment and Water (DCCEEW) is the government authority 

and issuer of approval conditions under the EPBC Act requiring this KSRDP as part of impact mitigation. 

 

Site Coordinator 

The Site Coordinator is a representative of the project team (typically the project overseer) and is 

responsible for coordinating the project consultants and construction contractor. This person or company 

will be responsible for managing non-compliance by appointed contractors and sub-contractors, including 

establishing additional management procedures if required. 

 

Civil Contractor  

The civil contractor is responsible for construction of the infrastructure within the KSRDP and any 

subcontracting that is required for specific infrastructure (e.g. installation of koala furniture in culverts).  

 

 

13. Conclusion 
The KSRDP has been produced to comply with the Koala-sensitive Design Guideline prepared by the 

Queensland Department of Environment and Science and the Fauna Sensitive Road Design Manual 

published by the Queensland Department of Transport and Main Roads. The design proposed has been 

developed to comply with the conditions of the EPBC approval to provide safe Koala passage through the 

onsite corridor and across Green Road. A number of koala sensitive design elements have been 

incorporated in the KSRDP including exclusion fences and retrofitting suitable existing culverts. The KSRDP 

makes use of existing design plans for structural elements to ensure they will function as planned.    
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14. Attachments  
Attachment A 

Land Use Master Plan 

Attachment B 

Koala Sensitive Road Design Plan 

Attachment C 

Koala-Sensitive Design Guideline 

Attachment D 

Fauna Sensitive Road Design Manual Volume 2, Chapter 6 

Attachment E 

Department of Transport and Main Roads Koala proof fence and gate standard drawing 1603 

Attachment F 

Brisbane City Council fauna exclusion fence standard drawing BSD-7009 

Attachment G 

Moreton Bay Regional Council fauna escape pole standard drawing GI-0520 

Attachment H 

Moreton Bay Regional Council fauna movement shelf standard drawing GI-0530 and GI-0531 

Attachment I 

Baseline raw data from SAT surveys 
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1.  Proposed Land Use Masterplan

LEGEND

Referral area

Excised area

Existing lot boundaries

Mixed use

Mixed use (enterprise & technology
precinct)

Medium impact industry

Low-medium density residential

Recreation & open space

Environmental management
& conservation

Clearing Stages

NOTES
This plan was prepared as a desktop assessment tool. The information on this
plan is not suitable for any other purpose. Property dimensions, areas, numbers
of lots and contours and other physical features shown have been compiled
from existing information and may not have been verified by field survey. These
may need verification if the development application is approved and
development proceeds, and may change when a full survey is undertaken or in
order to comply with development approval conditions. No reliance should be
placed on the information on this plan for detailed design or for any financial
dealings involving the land. Saunders Havill Group therefore disclaims any
liability for any loss or damage whatsoever or howsoever incurred, arising from
any party using or relying upon this plan for any purpose other than as a
document prepared for the sole purpose of accompanying a development
application and which may be subject to alteration beyond the control of the
Saunders Havill Group. Unless a development approval states otherwise, this is
not an approved plan.
Layer Sources
Qld State Cadastre and Mapping layers © State of Queensland
(Department of Natural Resources and Mines) 2020. Updated data available at
http://qldspatial.information.qld.gov.au/catalogue//
Aerial Imagery © Nearmap, 2020
* This note is an integral part of this plan/data. Reproduction of this plan or any
part of it without this note being included in full will render the information
shown on such reproduction invalid and not suitable for use.

°

4/05/2022  |  8392 E 01 PD Proposed Landuse C

ADDRESS/RPD: Green Road, Heritage Park

Heritage Park, Park Ridge

Issue Date Description Drawn Checked

C 4/05/2022 Clearing area updates TC AR
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Transverse Mercator | GDA 1994 | Zone 56 | 1:7,000 @ A3
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Park Pty Ltd
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*Clearing of vegetation within stage one will commence once EPBC approval
has been obtained. Commencement of stages two and three will be
dependent on market demand but will not occur prior to the estimated dates.

Clearing Stage Area (ha) Estimated timeframes* 

1 32 2020 

2 47 2021 

3 13 2022 
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Koala Sensitive Road Design Plan  
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Notes:
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been compiled from existing information and may not have been verified
by field survey. These may need verifi cation if the development application
is approved and development proceeds, and may change when a full
survey is undertaken or in order to comply with development app roval
conditions. No reliance should be placed on the information on this plan
for detailed design or for any fi nancial dealings involving the land.
Saunders Havill Group therefore disc laims any liability for any loss or
damage whatsoever or howsoever incurred, arising from any party using
or relying upon this plan for any  purpose other than as a document
prepared for the sole purpose of accompanying a development
application and which may be subject to alteration beyond the control of
the Saunders Havill Group. Unless a development approval states
otherwise, this is not an approved plan.
Layer Sources
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KOALA-SENSITIVE DESIGN GUIDELINE  

A guide to koala-sensitive design measures for planning 
and development activities 



 

 

Prepared by: Koala Policy and Oversight Team, Department of Environment and Science  

 

© State of Queensland, 2022. 
 
The Department of Environment and Science acknowledges Aboriginal peoples and Torres Strait Islander peoples as the 

Traditional Owners and custodians of the land. We recognise their connection to land, sea and community, and pay our 

respects to Elders past, present and emerging. 

The department is committed to respecting, protecting and promoting human rights, and our obligations under the Human 

Rights Act 2019. 

 

The Queensland Government supports and encourages the dissemination and exchange of its information. This work is 

licensed under a Creative Commons Attribution 4.0 International License. 

 

Under this licence you are free, without having to seek our permission, to use this publication in accordance with the licence 

terms. You must keep intact the copyright notice and attribute the State of Queensland as the source of the publication. 
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1. Overview   

1.1. Purpose  

The Koala-Sensitive Design Guideline (the Guideline) provides advice and information for landholders, 
environmental managers, land-use planners, infrastructure providers and development proponents to determine 
appropriate measures to avoid, minimise and mitigate the impacts of development and land-use planning on 
koala populations. It can be used by government and non-government organisations, developers, consultants and 
the community. 

The Guideline provides information to support the assessment of development and facilitate compliance with the 
Nature Conservation Act 1992; State Code 25: Development in South East Queensland koala habitat areas, the 
State Supported Infrastructure Koala Conservation Policy (SI Policy), and the State Planning Policy (Biodiversity) 
(SPP).  

The Guideline sets out actions that can be taken to: 

• ensure koala safety and movement through enhancements to the design and layout of development  

• manage risks to koalas on-site during construction phases. 

The Guideline supports adoption of Koala Sensitive Design (KSD) principles at all stages of the development 
process, including during planning for the site layout, the construction period and the ongoing end-use of the 
landscape.  

Detailed information is provided in Table 1:  Design solutions to mitigate threats to koalas and their habitat and 
achieve a permeable landscape at the regional and local scale.  

Specific solutions to reduce risk to koalas during the operational works phase of development is provided in 
Appendix 1: Koala-sensitive operational works guidelines   

Site-specific issues and scale will ultimately determine the best solutions for a particular circumstance. The 
Guideline sets out examples and options to solve problems and does not try to predict all possible circumstances. 

 

 

Note for transport infrastructure providers: 

Complimenting this Guideline is the associated Fauna Sensitive Transport Infrastructure Delivery Manual 
(FSTIDM) published by the Department of Transport and Main Roads. This Manual guides the planning, design, 
construction and maintenance of state-controlled transport infrastructure to minimise impacts and maximise 
benefits to wildlife, including koalas.  

Details from this Guideline relevant to state-controlled transport infrastructure have been incorporated into the 
FSTIDM. 

 

1.2. Koala-sensitive design (KSD) principles 

Adherence to the below KSD principles will enhance the persistence and koala safe movement through human-
altered landscapes. The principles aim to support healthy, viable koala populations into the future.  

KSD principles include that development:  

• retains, protects and improves koala habitat values in their natural state to allow koalas to feed, rest and 
move around safely 

• achieves permeability by protecting and enhancing opportunities for the koala safe movement within and 
across a site 

• reduces threats to resident and transient koalas 
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1.3. Use of the Guideline 

The Guideline facilitates the persistence and safe movement of koalas by asking designers to apply the KSD 
principles and: 

• identify threats that development activities may have on safe koala movement 

• identify appropriate KSD measures to avoid and minimise those threats 

• provide solutions and techniques to inform the planning, design and layout stages of development for 
retaining koala populations and providing for safety and movement 

• provide approaches to managing and reducing impacts from operational stage of development 

• provide koala-safe movement opportunities 

• assist in achieving the outcomes sought in the SPP, SI Policy and State Code 25. 

 

 

 
Figure 1: (photo Department of Environment and Science 2003)  
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2. Koala biology and ecology 
Understanding koala behaviour, habitat use, and patterns of movement through the landscape is important to 
ensure that KSD measures are effective. While the measures in the Guideline are based on current best-practice 
methods, they are not an exclusive list of solutions. Alternative solutions can achieve KSD if developed with an 
understanding of koala biology and ecology.  

Refer to SDAP State Code 25 and relevant guidelines for other key concepts relevant to KSD  (SDAP State Code 
25: Development in South East Queensland koala habitat areas). 

2.1  Koala distribution 

Koalas are distributed throughout Queensland and occur in a variety of eucalypt-dominated habitats (State koala 
mapping). Koalas are typically more abundant in the coastal regions of the state or along riparian zones where 
soils have higher nutrient and moisture content. Koalas can be found in remnant bushland, rural zones, suburban 
parks and reserves and residential areas, often in highly fragmented urban landscapes. Koalas can be permanent 
residents of these areas with established, stable home ranges, or transient and dispersing to alternative habitat. 
Koala distribution in the landscape can vary spatially and temporally in response to bushfire, drought or threat 
profile, for example. 

2.2 Koala biology and habitat use 

Koalas are predominantly arboreal animals, spending most of their time in trees. However, they also travel on the 
ground while moving between trees or habitat patches. 

Key biological attributes to consider when using KSD principles to design or install measures are: 

• koalas are suited to a predominantly arboreal life and have well-developed forelimbs and claws and excellent 
climbing abilities; 

• an adult koala can extend their forelimbs over 90 cm from the ground and around 50 cm if reaching up and 
over a structure; 

• koalas have the ability to jump up to 1.2 m from the ground;  

• daily movements: 
o koalas are most active from dusk to dawn but often move during the day if disturbed or to seek shelter, or 

during the breeding season (end of June to January) when mating activity is heightened and animals are 
dispersing. 

o koalas will typically change trees at night, preferring to descend a tree and walk across the ground rather 
than move through the canopies of adjacent trees. Koalas can move a few metres per night or move a 
few hundred metres per night, or many kilometres overnight during times of dispersal. 

o koalas move slowly across the ground if not threatened and often with little regard to their surroundings. 

• seasonal movements:  
o sub-adult koalas (prior to breeding) often disperse from their place of birth to new habitat and can move 

considerable distances (>10 km) before establishing a new home range. The drive to disperse is strong 
and koalas will manoeuvre through, over and under obstacles in their path. 

o koalas occupy home ranges that overlap with other male and female koalas, and depending on the forest 
structure and location, the size of a koala’s home range can vary greatly from less than 1 ha to over 100 
ha. 

o the home ranges of koalas can include cleared or highly fragmented areas.   

• koalas will use a variety of food and shelter trees in their home range, and a complex forest structure with 
mid-storey vegetation provides the best thermoregulatory opportunities for animals (which is particularly 
important as climate-change related impacts worsen). 

 

  

https://environment.des.qld.gov.au/__data/assets/pdf_file/0020/102836/koala-state-development-assessment-provisions-sdap-guideline.pdf
https://environment.des.qld.gov.au/__data/assets/pdf_file/0020/102836/koala-state-development-assessment-provisions-sdap-guideline.pdf
https://environment.des.qld.gov.au/wildlife/animals/living-with/koalas/mapping/koalamaps
https://environment.des.qld.gov.au/wildlife/animals/living-with/koalas/mapping/koalamaps
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3. Development planning, design and layout  

3.1    Threats to koalas 

Koala injury or mortality can be a direct result of anthropogenic threats associated with urbanisation and 
development or by indirect mechanisms such as misadventure following displacement. Specific threats to koalas 
from development activities should be identified and may include: 

• loss or degradation of habitat 

• habitat fragmentation and loss of connectivity 

• vehicle strike (koala injury or death) 

• domestic and wild dog attack (koala injury or death) 

• drowning in pools 

• increased prevalence of disease (increased susceptibility to disease due to stress caused by the above-
mentioned threats) 

• entrapment and injury during construction or operational-use phases of the development (see Appendix 1 
for koala-sensitive operational works guidelines). 

3.2    Habitat connectivity values for koala movement (permeability) 

The successful movement of individual koalas through the landscape allows for genetic exchange between koala 
populations. This process improves genetic diversity and ultimately improves species resilience to change habitat, 
climate and threats at an evolutionary level. High rates of development, particularly in SEQ, are removing and 
fragmenting koala habitat and increasingly threatening the safe movement of koalas across the landscape. This 
has immediate impacts on koala survival, and negatively affects local population persistence and genetic diversity 
over medium to long-term timeframes.  

Koala habitat quality and connectivity should be determined through environmental assessment and used in 
development planning, design and layout. Importantly, both existing and potential future habitat and connectivity 
corridors should be considered.  For example, koalas may have been extirpated from an area due to historical 
threats, but the area may still provide valuable conservation resources which could be enhanced and protected to 
allow for re-establishment of koala populations in the future. Hence, the absence of koalas should not preclude 
the application of KSD measures in habitat or areas that otherwise are suitable for koala population re-
establishment.  

To determine the habitat connectivity value of the site to facilitate koala movement through the landscape, the 
following factors should be considered:  

1. The site’s location in a landscape context, with regard to: 

• areas identified as koala habitat areas (core or locally refined), or koala habitat restoration areas 

• areas identified as other remnant or regulated regrowth regional ecosystems where koalas are known to 
occur, or have occurred historically 

• other areas of environmental significance that need to be retained (e.g., habitat for threatened plants or 
ecosystems) 

• waterways and ecological corridors. 

 

2. The local attributes of the site, including: 

• the presence, or likely presence, of koalas, or their presence historically 

• the condition and quality of the habitat 

• the presence of waterways or ecological corridors, or areas that are remnant or regulated regrowth 
regional ecosystems which koalas are known to use 

• edge effects and other indirect impacts of development on ecological features 

• the presence of infrastructure and services, such as roads, which present barriers for safe koala 
movement and dispersal 

• the presence of natural barriers, such as large waterbodies, which create barriers for koala movement 
and dispersal 

• temporal impacts on the quality and connectivity of habitat such as land-clearing, drought and bushfire. 
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• Any factors which diminish the site’s habitat connectivity value for koala movement within, and adjacent 
to, the site and landscape, including:   

• edge effects and other indirect impacts of development on ecological features 

• the presence of infrastructure and services, such as roads, which present barriers for safe koala 
movement and dispersal 

• the presence of natural barriers, such as large waterbodies, which create barriers for koala movement 
and dispersal  

• temporal impacts on the quality and connectivity of habitat such as land-clearing, drought and bushfire. 

 

In summary, the site's location and attributes with regards to the presence of koalas, location and condition of  
habitat, waterways and ecological corridors and any factors impacting on these values should be taken into  
consideration for planning and development. 
 
An assessment of koala habitat connectivity values should include: 

• a description of the use or potential use of the site, and areas adjacent to the site, by koalas, with 
consideration of spatial and temporal influences of koala distribution; 

• a map of koala habitat, including bushland, groups of trees and individual trees; and 

• a plan of movement corridors (connectivity), including regional and local-scale movement corridors, and 
existing and potential links between koala habitat within, and external to, the site. 

 

 

Figure 2. Example of assessment of koala habitat and connectivity value for koala movement, including on site 
values and broader landscape-scale connectivity for movement and genetic exchange. 
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1. Ensure areas of koala habitat values and habitat connectivity are protected and enhanced by:  

• creating large contiguous patches of koala habitat and habitat corridors that are at least 100 metres wide 

• retaining and enhancing vegetated stepping stones and highly connected patches (ie highly connected 
patches are areas less than 200 metres apart) 

• avoiding clearing non-juvenile koala habitat trees on the site, including individual, isolated trees 

• avoiding clearing of heat-refuge vegetation associated with larger habitat trees - maintaining floristic 
structure diversity 

• linking on-site koala habitat to koala habitat located external to the site, providing adequately spaced and 
sized habitat linkages - corridor establishment and enhancement 

• identifying rehabilitation areas on the site for revegetation consistent with the density, composition and 
distribution of native koala habitat vegetation, based on the pre-clearing regional ecosystem description 

• securing the long-term conservation of koala habitat areas using covenants or other private or public 
ownership arrangements.  

•  
2. Locate and design the development to avoid adverse impacts on koalas, koala habitat values and habitat 

connectivity by:  

• selecting sites that will have least impact on koalas if developed, such as cleared land that has low koala 
habitat connectivity value 

• minimising the size and scale of the developable area in the development footprint and of individual 
buildings (e.g. higher density, multi-storey buildings may have less impact) 

• using development envelopes that are shaped and located to:  

• co-locate all associated activities, infrastructure and access strips 

• be within the least valued area of koala habitat on the lot 

• minimise the footprint of the development envelope area 

• minimise edge effects to areas external to the development envelope 

• create a buffer (road or park) between development and areas of koala habitat 

• ensuring enough area is maintained between development buildings and koala habitat trees to ensure 
trees will not be removed for safety (fire and falling). 

 

3. Locate and design transport routes (bikeways, busways, roads and rail lines) to avoid fragmentation and 
clearing of koala habitat and to retain habitat connectivity, including:  

• avoiding transecting large contiguous areas of koala habitat or cleared land with high potential for koala 
habitat or connectivity corridors 

• using speed reduction devices such as speed bumps, roundabouts, chicanes, speed warning signs and 
painted road treatments on roads in koala-sensitive areas 

• incorporating koala crossings (over and underpasses) and using koala exclusion fencing to ensure koalas 
are funnelled towards koala crossings and away from busy transport routes 

• considering use of viaducts, extending bridge spans, and using tunnelling to avoid and minimise direct 
impacts (vegetation clearing) and indirect impacts (road trauma) on koalas.  

 

4. Use native vegetation in landscaping and habitat restoration activities that provide food, shelter and 
movement opportunities for koalas. 

 

3.4   Planning, design and layout for koala conservation 

Following an assessment of koala habitat, connectivity values, and identification of threats; the planning, design, 
and layout of the development should:  
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Figure 3 Example of a koala sensitive urban design - illustrates how infrastructure and development can be 
planned and designed to maximise retention of koala habitat and connectivity.  

 

Figure 4. Use of koala-friendly fencing 
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Figure 5. Use of a development envelope and koala exclusion fencing   
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4. Designing koala-safe movement solutions 
KSD measures which can facilitate landscape permeability and safe koala movement include:  

• koala-friendly (allows koala movement) and koala exclusion (prevents koala movement into unsafe areas) 
fencing 

• koala-safe road design (including crossing structures) and placement 

• mitigation of construction-related threats (including vegetation clearing) 

• koala-safe pools and other water bodies 

• mitigation of threats from domestic dogs and livestock 

• landscaping to maintain or enhance koala habitat and connectivity 

• koala detection and monitoring, and sensitive vegetation clearing practices, such as use of innovative 
technologies and best-practice methods 

• community awareness, engagement and koala stewardship programs. 

Measures chosen will be influenced by the type, size, and location of the development. It is likely that several of 
each type of measure will need to be used in the design and layout of the development to maximise koala safety 
and movement.  

 

Table 1: Design solutions to mitigate threats to koalas and achieve a permeable landscape at the regional 
and local scale; provides design solutions to achieve good koala conservation outcomes including koala-
exclusion and koala-permeable fencing designs, ways to navigate transport corridors, pools and dogs, koala 
habitat revegetation and enhancement approaches, and engaging the community to be koala aware. These 
design solutions can be applied to a range of development scenarios at strategic and/or site level.  

For each measure, the performance outcome; the best practice solutions to achieve the desired outcome; and 
effective alternative solutions are provided. Supporting information, additional notes and maintenance issues are 
discussed. 

To ensure ongoing success, all implemented measures need operational maintenance and management plans 
which should include responsibilities and trigger point events for checking that the installed item or fence is in its 
best working order (e.g., removing fallen logs from koala exclusion fencing after a fire or a storm).  

Appendix 1 has been provided with this Guideline to set out how to reduce koala injury and mortality specifically 
from construction activities which is critical to prevent harm to koalas during construction of developments. 

 

4.1. Note on development size and scale 

The size and scale of the development will largely dictate the project budget and the capacity to implement all 
best practice KSD solutions. There is a strong community expectation that koala populations are conserved and 
managed and factored into large infrastructure project budgets so that best practice solutions are adopted. These 
may include: 

• comprehensive telemetric monitoring and management/protection of koalas to enable the reliable location 
of potentially large numbers of koalas during vegetation clearing operations 

• use of experienced koala spotters or fauna spotter/catchers 

• the deployment and maintenance of a holistic suite of mitigation infrastructure and associated structures, 
and appropriate and relevant offset contributions.  

However, it is often not always practical for small or single lot developments to capture and tag koalas to monitor 
and easily locate koalas in the area being cleared. In these instances, it may be more practical to use existing 
information and risk-based approaches including experienced koala spotters (fauna spotter/catchers) and 
arborists who will be present during vegetation clearing and ensure best practice methods are used that avoid 
harm to koalas and other fauna. Ensuring habitat is cleared with the utmost caution may negate the need to collar 
and intensively monitor koalas that may be in patches of habitat undergoing clearing.  

New detection technology and methods are emerging, such as thermal-capability drone surveys, which can 
significantly improve koala detection prior to vegetation clearing operations and may prove to be cost effective. 
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Table 1:  Design solutions to mitigate threats to koalas and their habitat and achieve a permeable landscape at 
the regional and local scale. 

4.1 Koala-permeable fencing  

Supporting information 

Development that incorporates koala-friendly fencing assists koala movement and dispersal within and across the 
development site. Inappropriate fencing reduces the permeability of the landscape to koalas and can result in the 
funnelling of koalas to unsafe crossing points, injury, and death. Koala-friendly fencing can allow unimpeded 
movement of koalas between areas of habitat and can be built within properties or on lot boundaries. Koalas are 
skilful climbers but readily take a path of least resistance and prefer to push under or through a structure before 
climbing it. With this in mind, koala-friendly fencing achieves permeability by allowing koalas to climb over, under or 
through the fencing and ensures koalas are not entrapped by the placement and design of fencing materials (such 
as barbed wire or narrow palings).  

 

Performance Outcome 1: Allow koalas to easily climb through, over or under a fence to provide a permeable 
landscape. 

 

Design specifications 

Best practice 

1. Fencing raised off the ground with a minimum spacing of 300 millimetres from the ground to the fencing material, 
such as post and rail, provides the most permeable solution for koalas (Figure 4.1.1).  

2. Incorporate existing trees into the fence to facilitate movement (Figure 4.1.2). 
3. Use of push-under and push-through devices are preferred to traditional ‘escape poles’ constructed of treated 

timber poles, the effectiveness of which is not proven. 
4. Fence tops must avoid barbed-wire or sharp ends (such as are used on some chain-mesh security fencing) which 

can entrap or snare koalas and other wildlife. 
 

Alternative solutions 

Fence design must:  

• ensure gaps in the fence are large enough to allow a koala to easily pass through 

• gaps are of a size (less than 60 millimetres) to allow koalas to climb over but prevent koalas climbing through 
and getting stuck in the fence (Figure 4.1.2 and 4.1.3) 

• use rails or slats that have spaces of at least 15 mm between vertical slats and 20 millimetres between 
horizontal rails that koalas can climb. Alternately, use materials such as timber posts or chain wire that a koala 
can easily grip and climb 

Figure 4.1.1 Post and rail fencing provides the most permeable 
fencing solution for koalas. 

 

 

 

 

 

 

 

 

 

 

Figure 4.1.2. Fences incorporating trees and of slatted design 
provide ideal movement solutions for fence permeability to koalas. 
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• install a climbable timber post or log if fencing material is unclimbable. Post is a minimum 125 millimetres in 
diameter) leaning against the top of the fence but positioned at an angle to the fence so the log is not flush 
with the fence and climbable by a koala (i.e. the perpendicular space between the base of the log and the 
bottom of the fence is at least 400 millimetres (Figure 4.1.4). 

• install a simple koala bridge (particularly suited to minimum security fences) to ensure safe movement over 
barbed wire using timber logs of at least 125 millimetres in diameter of the following design:  

• timber logs are positioned adjacent to and within 1 metre of each other on either side of the fence and 
extend above the fence. A cross piece of similar diameter to the logs connects the two vertical timber 
posts that are within 1-4 metres of each other on either side of the fence (Figure 4.1.5). 

Maintenance 

Maintenance is essential to ensure the proper functioning of the fence design. Develop maintenance plans, outlining 
required inspection and maintenance schedules of fencing to: 

• replace parts or whole structures as per manufacture’s recommendations (e.g. items that will perish over time 
when exposed to the elements) 

• keep weeds away from key koala access points such as push-under structures and the bases of wooden poles 
to ensure detection and use of structures by koalas.  
 

Notes:  

1. Fencing materials must be rigid to support climbing by a koala.  
2. To encourage the use of climbing poles associated with chain link or mesh fencing, fit the base of the fence with 

600 millimetres skirting to ensure koalas cannot see through the fence, but instead must look up. Koalas can 
often be seen pacing back and forth trying to find a way through fencing to visible trees on the other side and will 
attempt to push under sections of unsecured fencing. 

3. Consider the movements and permeability requirements of other fauna when installing koala friendly fencing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1.3. Small-spaced fencing slats allow koalas to climb the 

fence while reducing entrapment between slats. 

 

Figure 4.1.4. A wooden bridge over security fencing designed to 
facilitate the safe movement over the fence and barbed wire by koalas 
but effectiveness is not well established. 
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Figure 4.1.5. A timber post or log secured to an unclimbable fence 
allows entry to and exit from a property or habitat on either side of the 
fence. 
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4.2 Koala-exclusion fencing 

Supporting information 

The use of koala exclusion fencing may be appropriate to prevent koalas from entering an area that poses an 
unacceptable degree of risk, such as a road corridor, sewage sediment pond, or a construction site. Koala 
exclusion fencing limits landscape permeability and should only be used where there is a direct threat to koala 
safety and used in conjunction with associated infrastructure to provide locations of safe movement 
opportunities. As such, exclusion fencing has the dual purpose of guiding koalas towards koala-safe crossing 
points such as fauna movement underpasses or overpasses. Exclusion fencing can be temporary, or 
permanently installed to suit the duration of the threat. 

The following situations are suitable to use koala exclusion fencing: 

• domestic dog enclosures in larger properties (greater than 800 m2) to limit koala and dog interactions 

• high speed/volume roads or rail lines, in association with fauna crossing structures 

• swimming pools where pool design is unsafe for koalas 

• construction sites where activities or works may cause harm to koalas such as vegetation clearing, 
digging of pits or trenches, the dewatering of ponds or dams and entrapment in site equipment. 
Temporary fencing that stops koala access is appropriate in this instance. 

Koala exclusion fencing may not be suitable for use in the following situations: 

• on roads where traffic speed is already slowed, for example, adjacent to traffic lights 

• habitat linkages that would be completely severed and are important at a local or regional scale for 
maintaining connectivity in the population 

• where the placement of driveways, local roads or other landscape features that can’t be readily 
fenced are within close proximity to the proposed exclusion fencing, reducing the effectiveness of 
fencing if it were installed in areas where fencing would reduce line of sight or visibility and pose a 
safety risk. 

 
Performance Outcome 2: Exclude koalas from an area of high risk through the installation of an impermeable 
fence or barrier  
 

Design specifications 

Best practice - koala-proof fencing material 

• Fencing material consisting of brick, metal sheeting, Perspex or timber fencing with no gaps between 
palings creates a smooth unclimbable surface to koalas (Figures 4.2.1-4.2.3)  

• Fencing supports and posts are located within the zone where koalas are being excluded, or they are 
fitted with a koala shield (Figure 4.2.4) 

• Unclimbable sheeting (metal or Perspex) 600 millimetres or greater in width is retrofitted to the 
fencing and gates to prohibit climbing by koalas. The top of the sheeting is 1.5 metres from the 
ground to prohibit koalas jumping up and grabbing the fencing material above the sheeting 

Figure 4.2.1. (photo D de Villiers) Koala exclusion fencing with unclimbable 
sheeting on the habitat side of the fence prevents koala access to the road 
corridor or other unsafe environments. Fencing is flush with a cement footing 
to prohibit koalas pushing under the fence. 
 

Figure 4.2.2.(photo D de Villiers) Brick walls create a barrier to koala 
movements. 
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• Sheeting is fitted to fencing material at a height that is comfortable for a koala jumping from the fence 
to the ground. For example, 1.8 metre high fencing should fit sheeting at 0.9 m to 1.5 m off the 
ground, not at the top of the 1.8 metre high fence (Figure 4.2.5) 

• Fencing is flush with a cement edging on the ground or retrofitted with additional wire to prohibit 
erosion and washouts where gaps under the fence will allow egress by koalas (Figure 4.2.1 and 
Figure 4.2.6) 

• Particular attention needs to be paid to gates to ensure it is not a point of entry for koalas, either 
when left open or where the gates provide gaps (Figure 4.2.7) 

• Fencing is installed with a skirt of chain mesh (permanent) or corflute (temporary) of minimum 1.0 
metre width, that is fixed to the base of the fence (up to 300 millimetres) with the remainder resting 
on the ground, prohibiting the pushing or digging under the fence by animals. This is particularly 
necessary where the ground is uneven, or undulating or temporary/construction fencing is erected 

• Fencing has a 90 degree return of at least 50 metres in length at the fencing boundaries to 
encourage koalas back into the bushland and not onto the road or other unsafe environment where 
the fence ends. Ideally the end of the return is angled back into the patch of habitat 

• Trees and shrubs are excluded from within 3 metres of the fence and tree canopies of trees adjacent 
to the fence are trimmed to remove links to tree canopies on the other side of the fence (Figure 
4.2.5).  

 

Alternative solutions 

Where visual amenity, cost, or other factors such as engineering considerations (wind loading) prohibit best-
practice design, alternative designs can still provide some degree of effectiveness in minimising koala egress 
to unsafe areas and the mitigation of koala mortality. This includes the use of: 

• fencing that is less than 1.5 metres high, creating a partial barrier to koalas (Figure 4.2.8) 

• floppy top fencing – previously used in New South Wales (NSW Road and Maritime Services is now 
installing chain link with metal panel in preference to floppy-top fencing). 

Trees retained within the 3 metre fence buffer can be collared with metal sheeting to prohibit access by koalas 
under the following conditions: 

• the top of the metal sheeting needs to be a minimum of 1.5 metres from the ground 

• the tree cannot have overlapping branches or canopy or with a trunk within 3metres of adjacent 
trees. 

Maintenance: 

Maintenance is essential to ensure the integrity of the koala-proof fencing. Develop maintenance plans, outlining 
required inspection and maintenance schedules of fencing to: 

• replace parts or sections of fencing that may have sustained damage due to vandalism, storm or 
floods or tree falls 

• remove saplings, broken branches and climbing weeds that provide climbing opportunities for 
koalas to navigate over the koala proof fence - a cleared buffer of approximately 3m would be 
appropriate 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.2.3.(photo D de Villiers) Colourbond fencing flush with the ground 
creates a barrier to koala movements. 
 

 
 
 
 
 
Figure 4.2.4. (photo David 
Fleay Wildlife Park) Fencing 
supports fitted with a ‘koala 
shield’ prevents koalas 
climbing the support. 
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• ensure there are no wash-outs or areas of erosion leading to gaps underneath fencing that will 
allow animals to push under the fence.  

Notes:  

Koalas can climb a variety of fencing materials and structures that may seem unlikely, for example smooth metal 
signposts, patio supports and pool fences (Figure 4.2.9). Consider the agility and high dispersal drive of koalas 
in the breeding season when designing structures to exclude koalas from an area. Consider the permeability of 
the regional landscape and the functioning of the local site within this context and if there are alternative safe 
movement paths in the landscape for koalas before excluding koalas from a key habitat link or corridor. 
Small gaps in fences or poorly maintained fences can significantly reduce the effectiveness of koala proof 
fencing, wasting resources and good intentions (Figure 4.2.10). 

 
 
 
 
Figure 4.2.7.(photo D de Villiers) 
Poorly designed gates provide 
avenues for koala egress to the road 
corridor (gaps are shown between 
and under the gates). 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.2.5. (photo D de Villiers) Unclimbable metal sheeting should be 
fitted to fencing over 1.5 m at a height that is comfortable for a koala to jump 
to the ground. All vegetation within 3m of the fence has been removed. 
 

Figure 4.2.6.(photo D de Villiers) Fencing can be retrofitted with additional 
wire cover gaps under koala proof fencing where the ground is undulating. 
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Figure 4.2.9. (photo D de Villiers) Koalas are agile and can climb a 
variety of structures that may seem unlikely, such as pool fencing.  

Figure 4.2.8. (photo D de Villiers) Reduced fencing height creates a partial 
barrier to koalas and discourages koalas climbing the fence and entering 
the road corridor.  

 
 
 
 
 
 
Figure 4.2.10. (photo D de 
Villiers) Even small gaps in 
koala proof fencing will 
significantly reduce the 
effectiveness of the fencing. 
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4.3(A) Koala-safe transport infrastructure - design and placement 

Supporting information  

Vehicle-related accidents are a key threat to koala survival. Effective road design and infrastructure placement 
in koala habitat areas can significantly reduce injury and premature death of koalas and benefit the long-term 
viability of koala populations by providing safe crossing opportunities, reducing habitat fragmentation and loss 
and maintaining habitat permeability and linkages. Major roads and local roads require different approaches to 
manage road-related impacts on koalas. Major roads have the purpose of moving large volumes of vehicles as 
quickly as possible in a safe and efficient manner and typically represent multi-lane highways and arterial roads. 
Local roads provide access to local amenities for communities and are made up of a network of suburban streets 
where mitigation solutions can aim to reduce speed and traffic volumes.  

 
Performance Outcome 3A: Design and placement of roads avoids or minimises impacts to koalas 
and their habitat  

 

Design specifications  

Best practice– road design and placement 

Appropriate road alignment and design mitigates threats to koalas and their movement by considering and 
planning for the following:  

• identify the location of koala habitat and habitat linkages in the regional landscape and ensure 
significant habitat areas are not dissected or further fragmented 

• upgrade existing roads to avoid building new roads 

• minimise loss of habitat 

• allow minor deviations in roads and driveways to retain important koala habitat trees. 

• estimate the number of vehicles likely to use the proposed road, anticipated vehicle speeds and the 
likely volumes of traffic between 6 pm and 6 am (local roads) 

• incorporate features that slow traffic such as narrowing roads, roundabouts, chicanes, curves or 
other speed reduction structures such as speed bumps (Figure 4.3.1) 

• locate koala road crossing points in areas of reduced speed zones, ideally less than 40 kilometres 
per hour (local roads) (Figure 4.3.2) 

• increase the visibility of koalas entering the road corridor by managing vegetation and landscaping 
within and adjacent to the road corridor 

• light roads at identified or potential koala crossing points to improve the visibility of koalas when 
animals are most active between dusk and dawn 

• incorporate trees along streets with wide verges (not wide busy streets), particularly at "go slow" 
points (Figure 4.3.3) 

• install koala crossing warning signs and road treatments 

• provide painted road treatments across lanes to mark the beginning of zones where drivers must be 
alert for koalas crossing roads (Figures 4.3.4 and 4.3.5) 

Figure 4.3.1. (photo D de Villiers) Winding local roads with slow points helps 
to reduce vehicle speed and avoid collisions with koalas. 

 

 

 

 

 

 

Figure 4.3.2. (photo D de 
Villiers) Koala crossing zone 
has a reduced speed limit to 
slow vehicles and allow the 
detection of koalas crossing 
the road between habitat 
patches. 

 



 Koala-sensitive Design Guideline 2022 

18 

• deploy Vehicle Activated Signs or Variable Message Signs/SAM (speed awareness monitors) to 
display interactive messages, for example, a koala smiley face or cautionary message if vehicle 
speed is appropriate for the zone, or a ‘Slow Down’ or sad face if vehicle speed conflicts with the 
intended speed of the conservation zone (Figure 4.3.6a-c) 

• use digital signs with vehicle activated lights or messaging to engage drivers  

• use temporary and mobile signage and deploy signs in road mortality hotspots in suitable places and 
times (Figure 4.3.7) 

• use simple and unambiguous messaging and text on signs. 

 

Alternative solutions 

The full or partial adoption of best practice solutions will largely depend on the type of road, the site-specific 
road environment, where it sits in the broader landscape, and community acceptance of treatments. Not all 
solutions will be practical all the time, and there may be a spatial and temporal aspect to road treatments. For 
example, temporary signage may be installed at certain times of the year (the koala breeding season) or moved 
to areas where recent crossings or vehicle collisions have been observed. Deploy static road signs on sign posts 
or painted road treatments to alert drivers to koala crossing points or ‘go-slow’ areas (Figure 4.3.8a-d).  

 

Maintenance 

Improve the visibility of koalas entering the road corridor through vegetation management and landscaping by:  

• regular mowing of grassy road edges 

• trimming the lower branches of vegetation adjacent to, and within, the road corridor to improve the 
visibility of koalas crossing roads. vegetation near the road trimmed of lower branches and vegetation 
to improve the visibility of koalas entering the road corridor 

• planting dense bushes and shrubs away from the edge of road or edge of the medium strip.  

Maintain koala signage and road treatments for currency and messaging relevant to the location and season. 
 

Notes:  

• Static signs fixed in position have been demonstrated to be less effective at changing driver 
behaviours than variable messing signs or SAM signs, particularly the longer the sign is left in place.  

• Driving at a reduced speed through koala habitat gives the driver a greater chance to avoid koalas on 
the road.  

• Vehicles travelling at reduce speed and striking a koala may result in reduced injury and death of the 
animal. 

Figure 4.3.3. (photo D de Villiers) Meandering local roads with wide road 
reserves and easily visible surrounds can support koala habitat and facilitate 
safe movements in urban areas by slowing traffic. 

 

Figure 4.3.4. (photo D de Villiers)  
A painted koala road treatment is a 
stark visual reminder to drivers that 
they are entering a zone where 
koalas cross the road. 
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Figure 4.3.6. (photo D de Villiers) Vehicle activated signs displaying variable messaging depending on passing 
vehicle speed, with positive green koala smiley face when travelling below the speed limit (left), a cautionary 
message at the speed limit warning the driver to be alert to koalas crossing the road (middle), and a red unhappy 
face if the vehicle is travelling faster than the recommended speed in the conservation zone (right). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.3.5.(photo D de Villiers) A painted ‘koala zone’ alerts drivers to the 
possible presence of koalas on the road. 

 

 

 

 

 

 

 

 

Figure 4.3.7.(photo D de Villiers) 
Mobile signage can be deployed in 
road hotspot areas or during times 
when there is a risk of koala vehicle 
strikes.  
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Figure 4.3.8 a-e (left and above).(photos D de Villiers) Static signs are less 
effective at changing driver behaviour the longer they are in place. 
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4.3(B) Koala-safe transport infrastructure - koala crossing 
infrastructure 

Supporting information 

Roads can be fitted with a range of measures to reduce koala and vehicle collisions and facilitate safe and 
unimpeded koala movement across roads, particularly at identified or potential koala crossing points where 
roads intersect or fragment koala habitat and major habitat linkages. Structures should be incorporated into road 
design and layout and can take the form of land bridges or overpasses over roads or underpasses beneath 
roads, taking the form of natural crossing points under bridges, or culverts. Environmental and physical aspects 
relating to the landscape and topography will often influence the type, dimension and placement of road crossing 
structures. Budgetary considerations also heavily influence the installation of fauna solutions – fauna crossing 
structures are more likely to be installed on state road projects compared to the upgrade or construction of local 
roads.   

 
Performance Outcome 3B: Design and placement of fauna crossing infrastructure reduces koala 
road mortality 
 

Design specifications 

Best practice– road crossing infrastructure 

Install one or more land bridges, covered in natural substrate and vegetation, to connect habitat on either side 
of a road (Figure 5.3.9): 

• wide bridges provide a more natural avenue for koalas to cross roads and negate the lighting and 
flooding issues associated with underpasses 

• install escape or refuge poles on the bridge for predator avoidance while vegetation is becoming 
established 

• bridge design conforms to road safety standards and prevents koalas and other animals from falling 
from the overpass into the road corridor and oncoming traffic 

• land bridge is designed exclusively for wildlife movement and prohibits dual uses such as pedestrian 
or cyclist crossings. 

Install one or more fauna overpasses/bridges to link habitat across the road (Figure 4.3.10 & Figure 4.3.10a) 

• structures are as wide as possible, with a minimum width of 60 centimetres to comfortably 
accommodate the crossing of koalas 

• build the overpass with stable, rigid materials 

• rehabilitate or retain habitat at the overpass to funnel animals to the crossing structure 

• design conforms to road safety standards and prevents koalas and other animals from falling from 
the overpass into the road corridor and oncoming traffic 

• provide natural under road bridge fauna movement solutions (Figure 4.3.11) 

Figure 4.3.9.(photo: google earth) A landbridge designed for use by wildlife 
has well established trees and ground cover to facilitate crossing. 
 

 

Figure 4.3.10.(photo: google earth). A fauna overpass links habitat on either 
side of a main road. 

 

 

 



 Koala-sensitive Design Guideline 2022 

22 

• set bridge footings back from the creek edge to provide koalas with the most natural movement 
opportunities across unsubmerged or non-waterlogged land beneath the road bridge 

• incorporate koala furniture, where warranted. 

Install large 3 metre x 3 metre box culverts or pipes in strategic areas in the landscape to improve permeability 
and safe movements of koalas (Figure 4.3.12). 

• the culvert is fauna specific and not dual purpose – as such, it may still be located in a riparian zone, 
however, it is adjacent to the waterway, placed higher than the typical level of the creek and is not 
required for drainage 

• locate the culvert where the floor will remain dry except in significant rain events where the structure 
quickly dries out 

• lengthy underpasses are avoided, for example, by using split carriageways to ensure natural light 
penetrates the structure 

• deploy fauna furniture of post and rail design, using salvaged timber, where possible 

• horizontal logs placed as high off the ground as possible to avoid predators with a minimum space of 
600 mm between the top of the horizontal log and the culvert’s roof 

• horizontal logs are supported by vertical logs at regular intervals (approximately 2-3 m) along the 
underpass for koalas to ascend or descend the koala furniture as required 

• logs are greater or equal to 150 millimetre in diameter, or horizontal planks are greater or equal to 
150 millimetre in width 

• koala furniture extends beyond the underpass into koala habitat 

• retain vegetation up to the entrance of the underpass, including koala food trees and groundcover 
without obstructing access to the culvert 

• mandatory installation of koala exclusion fencing and other associated infrastructure on all sides of 
the crossing structure to improve the effectiveness of the underpass or overpass and to funnel 
animals to the crossing point (4.3.13) 

• fencing extends for a minimum of 150 metres on either side of the crossing structure. 

Vegetated habitat linkages are retained or established by securing or enhancing habitat on either side of the 
road and crossing structure to encourage use and planting koala food tree species relevant to the local area 
and the regional ecosystem. 
 
Crossing structures are installed at regular intervals along sections of road adjacent to koala habitat or habitat 
linkages.  

• multiple culverts (approximately 100 metres apart) within a large patch of bushland will facilitate more 
natural ranging behaviour by the resident animals who have relatively unimpeded access to adjacent 
patches of habitat 

• single large culverts spaced a maximum distance of one structure every 2 kilometre will allow 
adequate landscape scale connectivity and genetic exchange for dispersing animals. 

 

 

 

 

Figure 4.3.10 a.(photo: Brisbane City Council). An overpass links habitat on 
either side of Boundary Road, designed for koalas and other fauna 

 

Figure 4.3.11 (photo D de Villiers)  Under-bridge crossing point for wildlife, 
with wide buffer to bridge footings that can accommodate fauna furniture to 
assist with movments and predator avoidance. 
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Alternative solutions 

While large, fauna specific box culverts are best practice, there is a range of underpass designs and dimensions 
that are also suitable for use as fauna crossing structures. The number, type and positioning of fauna structures 
is a balance between ecological, engineering, and budgetary considerations.  
 
Underpasses can take the form of: 

• dual purpose culverts/pipes – used for vehicle or pedestrian access but are suitably placed for use by 
fauna.  

• drainage culvert (single) – function is primarily drainage but can be used by fauna when dry. 

• multiple culverts – culverts function as drainage devices but culverts are slightly elevated above the 
creek bank and are mostly dry to facilitate fauna movements outside major rain events. 

• Box culverts of a minimum 1.5 metres x1.5 metres dimension are the minimum size for a single or 
dual carriageway on local roads. This size may include koala furniture. 

 
Box culverts with dimensions as small as 900 millimetres can still be effective (Figure 4.3.14), however small 
culverts exclude the installation of fauna furniture, or escape poles; reduce natural light penetration and 
potentially reduce the use of the structure by koalas; and are only suitable for installation on single or dual 
carriageways less than 30metres wide. 

 

Maintenance: 

Crossing structures must be routinely inspected to ensure access points around the culvert and the culvert itself 
remain free from weeds or build-up of debris. The effectiveness of the crossing structure often relies on koala 
proof fencing to funnel or guide animals to the safe crossing points. Maintenance of fencing must include: 

• a maintenance plan outlining inspection schedules and repair budgets  

• management of vegetation adjacent to the structure to improve the use of culverts by koalas. 

Notes:  

• Natural substrate (resembling the forest floor) on the floor of the underpasses is ideal, but koalas are 
comfortable walking on most hard surfaces and will readily walk on concrete. 

• Koalas need to be encouraged to use fauna underpasses by funnelling animals to entrances with 
koala exclusion fencing.  

• Installing koala furniture throughout underpasses provide a means of escape for animals 
encountering predators in culverts. However, there is almost no evidence that koalas prefer to use 
furniture in culverts. Rather, almost all recorded crossings through underpasses by koalas have been 
on the ground.  

• Koalas can incorporate underpasses and other crossing structures within their home ranges and 
become regular users of these structures (Figure 4.3.15). 

• A lack of consistent monitoring data and robust comparative data for culverts means there is little 
statistical support for determining the best and most effective design to suit different environmental 
situations.  

 

 

Figure 4.3.12. (photo D de Villiers) A 3.0 m x 3.0 m box culvert provides 
maximum light penetration and is large enough for fauna furniture to aid 
movmement and predator avoidance. 

Figure 4.3.13.(photo D de Villiers) Koala exclusion fencing constructed 
along a rail line. Without barrier fencing, koalas will likely walk across the 
rail line and avoid the dedicated fauna crossing point/culvert. Fencing 
completed below. 
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Figure 4.3.14.(photo D de Villiers) Small 900 mm box culverts can still 
provide movement opportunities for koalas but are too small for the 
installation of koala furniture and will have reduced natural light penetration. 

Figure 4.3.15. (photo: Endeavour Veterinary Ecology K-Tracker) Koalas will 
readily use culverts as part of their home range. A male koala uses one of 
the dedicated fauna crossing under a rail line. 
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4.3 Koala-safe transport infrastructure design and placement – road egress 
structures 

Supporting information – road egress structures 

Koalas often find their way onto road or rail corridors and can become trapped between road barriers and fencing 
and disorientated during movements through the landscape. Road egress structures provide a means for koalas 
to readily exit the transport corridor into the safety of adjacent habitat. These structures are used in conjunction 
with koala exclusion fencing and take the form of escape poles, koala gates or egress valves or other designs 
installed on the roadside to help koalas exit into bushland. Exclusion fencing is typically a one-way design, where 
sheeting prohibits koala entry from the habitat side to the road corridor. However, while the fencing on the side of 
the road corridor is climbable by koalas, navigating vehicle traffic and lane barriers can leave koalas disorientated 
and wandering on the road or along the road corridor. 

 

Performance Outcome 3: Design and placement of road egress structures and reduces koala road 
mortality by allowing rapid egress from transport corridors and meet other environmental and safety 
requirements. 

Design specifications 

Best practice– road egress structures 

1. Install one or more of the following road egress structures on state and local road koala mortality 
hotspots: 

• one-way koala escape gates, placed within the fence provide a means for koalas to 
manoeuvre through exclusion fencing (Figure 4.5.16). 

• install koala escape gates in areas where koalas can access the transport corridor, for 
example, near on/off ramps that can’t be fenced adequately to exclude koalas. 

• escape gates are made of Perspex with a spring balanced/counter lever design to wield to 
gently pressure of a koala pushing through the gate flaps in one direction (Figure 4.3.17). 

• koala escape gates should be deployed with fencing ‘wings’ to maximise encounters and use 
of the structure. Additional fencing aims to funnel koalas to the egress structure. 

2. Fencing with a minimum of a 300 mm gap from the ground to the fencing material, is fitted with a 1.0 m 
wide skirt made from UV stabilised netting and placed on the habitat side of the fence (Figure 4.3.18). 

• netting must be small enough to avoid the entrapment of koalas and other wildlife (mesh size 
<8 mm) from pushing through the netting. 

• the flexible skirting is lightweight and allows a koala to crawl underneath the netting from the 
road corridor but cannot easily be lifted to crawl underneath the netting from the habitat side. 

3. Deploy egress structures in areas where koalas are known or likely to enter transport corridors, 
particularly where koala proof fencing ends or in the vicinity of on and off ramps that allow access to 
the road corridor. 

 

 

 

 

 

Figure 4.3.16. (photo: 
Jonathan Hanger) A 
koala escape gate is 
fitted along fencing to 
provide one-way 
access out of the 
road corridor. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.3.17.(photo: Jonathan Hanger) Perspex gates with a spring 
balanced/counter lever design will wield to gentle pressure of a koala 
pushing through the gate flaps in one direction but will not allow a koala to 
push open the gates to access the road corridor. 
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• deploy at least two koala gates a maximum of 250m apart on each side of the egress point 
onto the road corridor. 

• deploy escape solutions with fencing to funnel animals to egress structures. 

4. Design egress structures to meet environmental and safety constraints along state and local road 
networks. 

 

Alternative solutions 

Alternative designs need to carefully consider the climbing ability, natural behaviours and movements of koalas 
to be effective. Structures such as escape ramps have been used with limited success, however they remain a 
valid means of egress from the road corridor if designed correctly.  

1. Escape poles, placed vertically in close proximity to koala exclusion fencing allow koalas to ascend the 
pole and manoeuvre over the fence and out of the transport corridor or other unsafe environment 
(Figure 5.3.19). 

• poles are a minimum 125 mm in diameter treated pine logs or salvaged timber. 

• poles are positioned within 300mm of the fence on the opposite site of the habitat area to 
ensure it is detected by a koala travelling along the fence trying to access safe habitat. 

• escape poles are paired with a pole on the other side of the fence and a horizontal cross 
piece of the same diameter joining the two vertical poles to allow koalas to easily manoeuvre 
over the fence, facilitating a more rapid exit from the transport corridor.  

• the egress pole extends a minimum of 600 mm vertically above the height of the fence 
allowing a koala to survey its surroundings. The ingress pole is a minimum of 300 mm above 
the height of the fence.  

• the horizontal pole securely connects the two vertical poles and is secured to the side of both 
poles or flush with the poles (see note below).  

• the habitat-side /ingress escape pole is fitted with a smooth ‘collar’ material that a koala 
cannot climb with the top of the collar a minimum of 1.5 m from the ground (Figure 4.3.20); or 
the ingress pole can be ‘floating’ at a minimum of 1.2 m to a maximum of 1.5m off the ground 
and out of reach of a koala or (Figure 4.3.21). 

• metal sheeting is installed vertically from the top to the bottom of the fence and with a 
minimum of 600mm either side of the pole to prohibit koalas climbing the fence and accessing 
the escape pole above the unclimbable collar (Figure 4.3.20). 

• attach 600 mm metal sheeting or other screening material to the bottom of the fence for a 
minimum of 10 m either side of the escape pole to encourage the koala to look up at the trees 
and be more likely to detect the pole. 

• deploy escape poles between and beyond koala gates to provide a variety of egress options 
for animals. 

• poles are spaced at regular intervals (~50 m), or more frequently in areas where koalas are 
likely to access the transport corridor, such as in the vicinity of on-ramps and off-ramps. 

 

 

 

 

 

Figure 4.3.18.(photo: 
Jonathan Hanger)  A 
skirt of netting allows a 
koala to push 
underneath the fence 
from the road corridor 
but cannot easily be 
lifted for koalas to travel 
in the reverse direction. 
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2. Escape poles are only installed on the egress/unsafe side of the fence (Figure 4.3.22).  

• the pole is within 300 millimetres of a maximum 1.5 metres high fence to allow a koala to 
confidently jump from the pole extending at least 600 mm beyond the height of the fence, over 
the fence to the ground on the habitat side of the fence; or to manoeuvre to the top of the 
fence and slip down the panelling into safe habitat. 

• the pole is within 300 millimetres of a fence over 1.5 metres in height, with metal sheeting 
fitted below the top of the fence – koalas are able to climb part way down the fence and 
slip/jump to the ground at the point where the sheeting is fixed to the fence. 

•  
3. Escape ramp placement, design and construction will dictate its effectiveness (Figure 4.3.23).  

• use fencing wings to funnel koalas to the ramp where road safety permits installation of 
additional fencing along the road corridor. 

• ensure the structure is a minimum of 1.2 metres high and is fitted with metal sheeting or other 
unclimbable material on and around the ramp’s installation point. 

• provide a natural substrate and maintain to eliminate ground cover that will reduce detection 
and use by koalas 

•  
4. Escape ladders assist koalas to navigate steep natural and cement embankments (Figure 4.3.24). 

• wooden rungs of a minimum 100 millimetres diameter or width placed a maximum of 300 
millimetres apart and securely fixed to the embankment allows a koala to grip and climb the 
structure 

• install wide structures made with climbable materials to facilitate detection and use by koalas. 

Maintenance 

Egress solutions with moving or pliable components will need a maintenance schedule based on manufacturer’s 
specifications to replace worn or perishable parts of the structure (e.g. push under solutions with netting or egress 
valves with hinged doors). The maintenance schedule must also include weed management to keep the structures 
clear of vegetation that could block entry to the egress device or hinder the correct functioning of the device.  

 

Notes:  

Knowledge of the koala’s preference to push through or under a fence saw the development of the koala gate. 
Other innovative solutions must be based on knowledge of koala movement and behaviour to achieve desired 
outcomes. 

Escape poles can provide for resting forks for use by koalas; however, the escape pole or other structure’s main 
purpose is to facilitate the rapid egress of the koala from an unsafe environment to safer habitat. 

Trials and monitoring of structures should occur to ensure designs that ‘in theory’ would seem appropriate are 
actually used as intended by koalas. For example, determine the preferred orientation of rungs on an escape 
ladder might involve testing if koalas are more inclined to use a ladder with horizontal or vertical rungs (Figure 
4.3.24). 

 

 

 

 

Figure 4.3.19. (photo D 
de Villiers) A double-
sided escape pole may 
facilitate the more rapid 
exit of koalas from a 
transport corridor. Metal 
sheeting on the habitat 
side stops koalas from 
climbing the fence and 
reaching the pole above 
the sheeting. 

 

 

 

 

 

Figure 4.3.20. (photo D de 
Villiers) The ingress pole 
on the habitat side of the 
fence must prohibit 
climbing by koalas – here 
the pole is fitted with 
smooth metal sheeting 
and the fence adjacent to 
the pole is pannelled to 
stop koalas climbing the 
chain-link fencing and 
grabbing the pole above 
the metal collar. 
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Figure 4.3.24.(photo: google earth). 
A koala escape ladder is installed 
on a steep embankment to facilitate 
rapid egress by koalas from the 
road corridor in a known koala 
crossing location. 

 

 

 

 

 

 

 

Figure 4.3.21. (photo:  
oreton Bay Regional 
Council). A ‘floating’ 
double-sided escape pole 
negates the need to 
koala-proof the 
inner/ingress pole.  

 

 

 

 

 

 

Figure 4.3.22. (photo D de 
Villiers) Escape poles 
placed along a road corridor 
will allow koalas to exit the 
road corridor and jump over 
the koala exclusion fencing 
to the safety of adjacent 
habitat. 
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Figure 4.3.23.(photo D de 
Villiers) A koala escape 
ramp may assist to funnel 
koalas into secure 
bushland. 
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4.4 Mitigating construction related threats to koalas – vegetation clearing 

Supporting information - vegetation clearing impacts 

Development often requires the removal of koala habitat, particularly for community infrastructure, transport 
corridors and residential development. Construction activities, whether on a single lot or large-scale infrastructure 
or residential development projects, can significantly impact koalas and their habitat in the following ways:  

• death and injury to koalas from vegetation clearing operations, both directly through the felling of 
koalas out of trees, and indirectly when the loss of habitat puts koalas in hazardous environments, 
such as the forced dispersal of displaced koalas across roads (Figure 4.4.1). 

• the introduction of site hazards that can cause entrapment, injury and death, such as water bodies, 
trenches, pits, netting, wiring and fencing 

• disruption to movement paths of koalas from the placement of equipment and infrastructure on site 

• tree damage, loss and habitat degradation from weed incursion and spread, fire, dust and waste 
material and poorly defined work zones 

• increased traffic movements during construction, both within the development site and on roads used 
to access the site 

• increased noise, particularly sharp loud bursts of sound, compared to low rumbling of machinery. 

The size and scale (and associated budget) of the development will guide the level of mitigation methods required 
and adopted during construction works, however all works regardless of the scale, must ensure koalas are not 
injured or killed during site works.  

 

Performance Outcome: Manage the risk to koalas from vegetation clearing 

Design specifications 

Best practice  

1. Robust detection/survey methods are used to locate koalas prior to the commencement of vegetation 
clearing operations via:  

• on-ground observational surveys by experienced koala ecologists or spotters 

• thermal imaging drone surveys 

• detection dog surveys with dogs trained to detect live animals 

• GPS and BLE near-real-time or programmable monitoring devices (Figure 4.4.2). 
 

2. Koalas can be readily located through radio-telemetry or GPS on the development site if captured prior to 
vegetation clearing activities and fitted with a monitoring device. 

• mapping interfaces and ‘locate now’ features on GPS tracking units can allow the monitoring 
of animals remotely and in almost near real-time. 

Figure 4.4.1.(photo D de Villiers) Tree clearing operations in koala 
habitat areas can cause signifcant harm to koalas both directly 
through habitat loss and injury, and indirectly from associated site 

hazards. 

 

 

 

 

 

Figure 4.4.2. (photo D de 
Villiers) GPS collars can 
provide real-time location data 
for koalas where there is the 
potential for injury during site 
works. 
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• pre-clearing radio-tracking of animals in the clearing footprint will ensure koalas are located 
and their position identified. 

3. Trees with koalas are clearly flagged with a specific colour or design of flagging tape and the on-site fauna 
spotter is alerted.  

•  
4. Temporary fencing is installed around the perimeter of the site to minimise the haphazard emigration of 

fauna from the site into unsafe environments during clearing. 

• temporary fencing is fitted with a panel of unclimbable material of a minimum 600 mm width, 
with the top of the sheeting 1.5m from the ground (see section 5.2 Koala exclusion fencing). 
Temporary fencing is typically secured on footings that leaves a large unsecured gap 
beneath the panels that will provide unwanted movement opportunities for wildlife (Figure 
4.4.3). 

• temporary fencing has a skirt of sheeting (e.g. corflute, small gauge wire) to stop the egress 
of animals under the panels, or fencing is of the type designed with bars that extend to the 
ground to keep larger fauna from pushing under the fencing (Figure 4.4.4). 

5. Sequential clearing of vegetation is conducted, in the manner described in the Nature conservation (Koala) 
Conservation Plan 2017, as the most practical way of ensuring the safe exit of koalas by their own means 
from the clearing footprint.  

• clearing is staged (dependent on the size of the site) and timed to provide a minimum of 12 
hours between clearing events. 

• appropriate habitat links, or trees retained as stepping stones, are maintained from the 
clearing site to adjacent habitat areas. 

• clearing is in the direction of retained habitat, adjacent habitat or local corridors to ensure 
koalas are not isolated in an island of vegetation.  

• trees are thinned out on the site prior to bulk clearing to encourage resident koalas to 
establish new home ranges. 

• no tree in which a koala is present, and no tree with a crown overlapping the tree with a 
koala is cleared, as per the Nature Conservation (Koala) Conservation Plan 2017. 

6. Trees are felled in a controlled manner using a vertical tree grab on an excavator (Figure 4.4.5) 

•  
7. Experienced koala spotters are present during tree clearing and during mulching operations (*see notes 

below). 

 

 

 

 

 

Figure 4.4.3.(photo D de Villiers) Temporary fencing is typically 
secured on footings with panels raised off the ground. This design 
allows egress of fauna into unsafe areas during clearing operations 
or in the construction zone. 

 

 

Figure 4.4.4. (photo D de 
Villiers) Temporary 
fencing with bars to the 
ground will prohibit the 
movement of koalas to 
hazardous areas on the 
construction site. 
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Alternative solutions 

Many of the solutions listed above reflect legislative requirements and, as such, are mandatory.  

It is the responsibility of the development proponent to ensure no harm or injury to koalas during habitat 
clearing, and any alternative solutions to habitat clearing practices need to be developed within the legislative 
framework. For example: 

• trees approved for clearing can be ringbarked to encourage the relocation of resident koalas in the 
weeks prior to felling. Ringbarking of trees should be conducted in the same sequential clearing 
manner described above. 

• areas of vegetation can be fenced with koala exclusion fencing (section 4.2 and above) to physically 
prohibit entry by koalas. Fencing can be expanded as koalas move into adjacent areas. However, 
spotters must still be present when habitat is cleared, regardless of the likely absence of koalas. 

Maintenance 

Fauna exclusion fencing must be maintained to ensure there are no points of egress for koalas into the 
construction zone. Fencing description and maintenance should form part of a wildlife management plan for the 
site.  

Notes:  

1. Koalas are cryptic and can be easily missed during surveys (Figure 4.4.6). Inexperienced observers can 
miss over 50% of koalas on a site. Innovative technologies using drones, Bluetooth beacons and GPS 
monitoring devices with near-real time data displayed on the cloud are proven effective means of 
monitoring the movements and wellbeing of koalas during vegetation clearing operations. 

2. Thermal drone detections are optimised when conducted in the coolest part of the night and before sunrise, 
however there is a high possibility that the koala will change trees between the time of the detection and 
dawn, particularly during times of heightened activity in the breeding season. Thermal drone detections are 
still possible at dawn where there is less risk of the animal moving. 

3. Clearing a tree housing a koala is prohibited under the Nature conservation (Koala) Conservation Plan 
2017. Additionally, the capture and relocation of koalas requires a permit and approval from the state 
government and is only granted in very exceptional circumstances. 

4. Koalas have been known to spend months in a small patch of the last remaining stand of trees on a 
development site where clearing has resulted in an island of vegetation. This can significantly delay 
clearing and prove costly for developers and significantly impact construction schedules. 

5. Well-hidden young koalas can easily be missed in dense canopies. 

 

 

 

 

 

 

 

 

Figure 4.4.5.(photo: 
Brian Coulter)  An 
excavator with a tree 
grab can gentle lower 
trees to the ground, 
reducing the risk of 
broad-scale clearing 
and felling on fauna 
such as the koala. 
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4.4 Mitigating construction related threats to koalas – site hazards 

 

Performance Outcome: Manage the risk to koalas from construction-related threats from hazardous 
site activities 

 

Design specifications  

Best practice 

Construction activities can introduce hazards to a site and cause injury and death of koalas and degradation and 
loss of habitat. There are some simple measures that can reduce risk to koalas. 

1. Site inductions and pre-start meetings are put in place to convey information to construction personnel and 
raise awareness of koalas on site and protocols relating to the protection of koalas and their habitat. For 
example: 

• contact list and procedures for sick or injured koalas requiring rescue are provided at induction 

• site operational works planning is in consultation with fauna spotters/ecologists at the start of the day.  

2. Retained habitat is clearly demarcated with temporary fencing, tape and/or other visible markers, and 
access to this habitat is restricted to reduce the degradation and loss of habitat. For example:  

• restricting vehicle access and reducing risk of machinery damage 

• avoiding disturbance to the ground underneath the drip line of retained trees to avoid tree root 
damage 

• managing general access/use by site personnel  

• managing waste or spoil disposal to limit the spread of weeds  

• limit the use of open flames or equipment that could spark a fire and result in bushfire (Figure 4.4.7). 

3. Safe movement paths between areas of habitat on site are maintained:  

• install signage on access tracks and go-slow points where koalas are known to cross the site 

• enforce speed limits 

• avoid placing equipment around vegetation used by koalas 

• fence off obstacles and structures and other site hazards that could entrap, injure, or kill a koala with 
koala exclusion fencing (see above and Section 4.2) including: 

• steep embankments, trenches and pits (Figure 4.4.8) 

• areas or structures that can hold water that don’t have suitable egress points 

• recently dewatered dams or those currently being dewatered that can leave muddy substrates that 
can trap and effectively drown a koala Figure 4.4.9) 

 

 

 

 

 

Figure 4.4.6. (photo D 
de Villiers) The koala in 
this picture was very 
difficult to spot, and 
detection rates vary 
widely with the level of 
experience of the 
observers and the 
vegetation type and 
cover. 

 

 

 

 

 

 

 

 

Figure 4.4.7. 
Operational works 
on construction 
sites can 
introduce a range 
of hazards that 
can cause direct 
or indirect injury 
and deaths to 
koalas. 
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• equipment such as discarded fencing, mesh, wiring and other construction materials 

4. Fencing encloses only those areas needed to ensure koala safety on site. 
5. Domestic dogs are prohibited on site or restrained at all times. 
6. Night-time vehicle movements on site and travelling to and from the site is restricted when koalas are most 

active between 6pm to 6am. 

 

Maintenance 

Fauna exclusion fencing must be maintained to ensure there are no points of egress for koalas into the 
construction zone. Fencing description and maintenance should form part of a wildlife management plan for the 
site.  

 

Figure 4.4.8.(photo D de Villiers) Deep post holes for koala proof fencing  
along a state road upgrade entrapped a koala that could 
 not climb out of the hole. 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.4.9. (photo D de Villiers) Dewatered of dams and sediment 
ponds can entrap koalas and effectively drown an animal in mud. A koala 
has walked over a drying surface and was entrapped and died as it sunk 
in wet mud at the centre of the dam.  

4.5 Mitigating threats from wild and domestic dogs 

Supporting information 

Trauma from domestic and wild dogs continues to have an ongoing and constant impact on koala populations 
and is the third most common cause of koala injury and death after disease and vehicle-related trauma. Unlike 
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wild dogs, domestic dogs rarely attack koalas for a food source – rather, they are defending their territory (back 
yard) and driven by a hunting instinct to chase animals. Mortality rates from dog attacks are high - around 80% of 
koalas attacked by domestic dogs are killed, and almost 100% of koalas attacked by wild dogs are killed and 
partly or wholly consumed.  

Domestic dog and wild dog control are highly emotive issues. Domestic dog control is problematic because 
owners are reluctant to: 

• acknowledge the capacity of their dog to kill a koala 

• confine or restrain dogs to the house or portion of the yard to limit koala and dog interactions. 

Wild dog or dingo control is controversial and difficult as wild dogs: 

• have been a part of the landscape for many thousands of years and are considered native wildlife in 
protected areas (Nature Conservation Act 1992) and also a declared pest species (Biosecurity Act 2014) 
under different legislation outside these areas. Landowners are obliged to take steps to control wild dogs 
on their land. 

• are an apex predator and regulate ecological processes by keeping other pest animal species, such as 
cats and foxes, and overabundant species at sustainable levels in the environment.  

• can effectively switch prey selection and within short timeframes have disproportionate impacts on native 
threatened species, including the koala. 

Community awareness and public education campaigns can provide citizen science data on the spatial and 
temporal distribution of wild dog populations in the local area. 

 

Performance Outcome 4A: Mitigate the risk of injury and death of koalas from domestic dogs 

 

Best practice design specifications  

1. Dog free or ‘eco/green’ estates entirely mitigates dog and koala interactions (Figure 4.5.1). 

• covenants support the prohibition of dogs within the residential development 

2. Koalas and domestic dogs are kept apart on the property to reduce interactions that can cause injury and 
death to koalas. 

• dogs are confined to the house or a portion of the backyard from dusk to dawn when koalas are most 
active (small lot residential yards less than 800m2) (Figure 4.5.2). 

• dogs are confined to a koala proof fenced area around the house, where property can be protected, 
but unfettered access to the entire property is limited (large lot residential and rural properties over 
800m2). 

• dogs undergo behavioural training to learn to avoid wildlife (e.g. The ‘Leave it’ program developed by 
Redland City Council and Griffith University) (Figure 4.5.3) 

• the property is fenced with koala-exclusion fencing to prohibit entry to the yard by koalas. 

 

 

 

 

 

Figure 4.5.1.(photo D 
de Villiers) Dog-free 
areas effectively 
mitigate the threat of 
impacts to koalas from 
domestic dogs by 
negating  interactions. 
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3. Development layout provides dedicated dog and koala separation areas. 

• dog off-leash areas are built away from areas of koala habitat and incorporate koala exclusion 
fencing (section 4.2) to keep koalas out of the enclosures. 

• reserves and areas of retained bushland are separated from residential areas by a road as a buffer to 
avoid yards with dogs adjacent to koala habitat (Figure 4.5.4). 

• house yards are fenced, and the remainder of the backyard is open and permeable to koalas. 

• signage that is easily interpreted outlines dog-owner’s responsibilities in parks and reserves.  

4. Domestic dog owners are engaged with dog expos and ‘dog day out’ days where koala and wildlife 
messaging can be delivered in a targeted approach in a relaxed atmosphere. 

 

Performance Outcome 4B: Mitigate the risk of injury and death of koalas from wild dogs 

 

Best practice design specifications  

1. Determine the presence or absence of wild dogs on and adjacent to the site (Figure 4.5.5). 

• conduct surveys seasonally throughout multiple years to assess the presence, distribution and 
abundance of wild dogs. 

• deploy trail cameras across the site to detect wild dog activity 

• use thermal imaging drones to census the dog population 

• analyse passively collected samples (dog scats) to estimate number of genetically distinct animals in 
the area. 

2. Enhance habitat and habitat linkages to maximise avenue of escape for koalas in the landscape where wild 
dogs are known to be present. 

3. Install escape poles and other egress structures to facilitate rapid escape into treed habitat areas along 
easements, transport corridors and swathes of cleared areas where dogs roam. 

4. Install refuge poles along powerline and infrastructure easements that cannot be rehabilitated to allow a 
refuge and means of escape for koalas crossing cleared areas. 

• poles are a minimum of 125 mm in diameter and have 1-2 resting forks that are a minimum of 3 m 
from the ground 

• refuge poles can be salvaged during tree clearing operations. 

• poles are placed at 10 m-20 m intervals 

5.  Engage local landholders to report sightings of wild dogs to track spatial and temporal distribution and 
abundance in the region to ensure the population is being managed at sustainable levels. 

 

 

Figure 4.5.2. (photo: 
Helen Binstead) 
Domestic dogs are 
kennelled or confine to a 
portion of the yard at 
night when koalas are 
most active and dogs 
are unsupervised. 

 

 

 

 

 

 

 

Figure 4.5.3.(photo: Griffith University) Dog training programs, such as 
“Leave it’, aim to reduce dog and koala interactions.  
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Maintenance: 

Egress solutions with moving or pliable components will need a maintenance schedule based on manufacturer’s 
specifications to replace worn or perishable parts of the structure (e.g. push under solutions with netting or egress 
valves with hinged doors). The maintenance schedule must also include weed management to keep the structures 
clear of vegetation that could block entry to the egress device or hinder the correct functioning of the device.  

 

Notes:  

• Wild dog control is the responsibility of landowners under the Biosecurity Act 2014, however many 
urban local councils have active pest management programs to monitor and manage wild dogs in their 
jurisdiction.  

                                                                                                                                                         

Figure 4.5.5. (photo: Endeavour Veterinarian Ecology) An image of a wild dog caught on infra-red camera.                                                                           
This dog was solely responsible for the death of approximately 80 koalas in 18 months. 

 

 

 

Figure 4.5.4. (photo: Google Earth) Suburban streets create a buffer 
between residential development and conservation areas in Redland City. 
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4.6 Koala-safe pools, ponds and other waterbodies 

Supporting information 

Koalas are reasonable swimmers and have been observed swimming across creeks and rivers in search of 
habitat or during dispersal or mating opportunities during the breeding season. However, koalas cannot swim for 
prolonged periods and will become waterlogged and drown. Koalas have been recovered drowned in backyard 
swimming pools, water treatment ponds, along beaches and in creeks. 

Backyard swimming pools are a particular threat to koalas as they cannot grip the typical smooth lip of inground 
pools to pull themselves out of the water. Animals trapped in pools become exhausted from swimming back and 
forth looking for an exit and drown (Figure 4.6.1). Koalas can also succumb to shallow bodies of water, or areas 
that are drying out after inundation and get trapped in mud and asphyxiate or succumb to hyperthermia. Providing 
suitable methods of egress from waterbodies and boggy areas provides a safe and permeable environment for 
koalas. 

 

Performance Outcome 6: Mitigate the risk of injury and death of koalas from pools and other 
waterbodies 

 

Design specifications  

Best practice 

Install koala proof fencing to prohibit koalas’ access to waterbodies (see section 4.2) or install measures to allow 
egress from water or areas drying after water inundation. 

1. Construct and landscape pools and other bodies of water with egress points 

• shallow lagoon-style entries that are level with the ground and consist of solid substrate (Figure 
4.6.2). 

• landscaping features around the pool, ponds or dams such as rocks, wooden decking or vegetation 
that a koala could reasonably access and climb 

2. Include structures to assist a koala’s egress from pools, ponds or other bodies of water 

• place a large diameter (>80 mm) marine rope with float in the water, with a length suitable to span 
most of the width of the body of water. Ensure some of the same length of rope is securely tied to an 
anchor point on the ground beyond the pool (Figure 4.6.3). 

• place a log, wooden beam or other material of width/diameter greater than 100 mm that is easily 
gripped by a koala into the waterbody with the end fixed securely beyond the water body at or near 
the ground.  

 

 

 

 

 

 

 

Figure 4.6.1. (photo 
Bree Wilson) 
Backyard swimming 
pools and other 
waterbodies, where 
exit from the water is 
difficult, can trap and 
drown koalas. 
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• fit a floating animal escape ramp to the pool to facilitate exit from the water. 

3. Install koala-exclusion fencing (section 4.2) around the perimeter of the pool, pond or water body to prohibit 
entry by koalas. 

• perspex, glass or other material can be used to improve the aesthetics of the pool area. 

• ensure fencing complies with Australian Standards and section 4.2, koala-exclusion fencing. 

 

Alternative solutions 

Devices to mitigate drowning can comprise a range of materials that a koala can grip and climb. These solutions 
must: 

• float on the surface of the water so the structure is easily encountered by koalas 

• be sturdy so that the structure does not flip over when a koala grips it, pulling the koala under the 
water 

• be securely anchored to a point external to the pool to allow exit from the water and over the smooth 
lip of the pool. 

 

Maintenance 

Egress solutions with perishable components will need a maintenance schedule based on manufacturer’s 
specifications.  

 

Notes: 

1. Pool fencing must also comply with Australian Standards and relevant state and local government 
requirements. See AS AS1926-2012 Fencing for swimming pools and Queensland standard QDC MP3.4. 

2. Pool covers, unless held taught, can trap a koala, and drown an animal when the weight of the koala pulls 
the cover below the surface of the water. 

 

 

 

 

 

Figure 4.6.2. (photo: 
D de Villiers) Pools 
with lagoon-style exit 
points allow koalas 
to easily exit the 
pool. 

 

 

 

 

 

 

Figure 4.6.3. (photo: D 
de Villiers) Large 
diameter marine rope 
securely anchored to a 
structure beyond the 
pool can provide a point 
of egress out of the 
water and be placed at 
opposite ends of a pool. 
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4.7 Koala habitat revegetation and enhancement  

Supporting information 

The loss, fragmentation, alteration, and degradation of koala habitat at a local level can have broader ramifications 
for the regional koala population. In extreme situations, habitat linkages and movement paths can be altered, 
areas of habitat separated, and threats introduced that limit dispersal and safe movement opportunities for koalas. 
Restricted genetic exchange in the population is also a long-term consequence of reduced landscape 
permeability. Strategic mapping of important habitat linkages and corridors can identify area for conservation, 
habitat restoration and targeted mitigation of threats. Appropriately designed development (section 3.3) should 
ensure the maximum possible retention of koala habitat values. 

Habitat revegetation, enhancement and landscaping of residential estates, properties and public spaces with 
koala habitat trees can offset habitat loss at a local scale, provide additional habitat for urban koalas and improve 
habitat connectivity and permeability. Koala habitat trees grow quickly in coastal areas of South East Queensland 
and can provide a food and shelter resource for koalas in as little as 2-3 years (Figure 4.7.1). Revegetation with 
koala food tree species as a food resource and understory species to provide shelter from extremes of weather 
provides the complexity of habitat that koalas require and should guide koala habitat revegetation programs.  

 

Performance Outcome: Restore and enhance koala habitat to improve landscape permeability 

 

Design specifications  

Best practice 

1. Assess the site’s location within the regional landscape and consider where revegetation efforts will provide 
the most benefit to koalas and koala habitat values in a local and regional context. 
 

• revegetate areas to improve habitat connectivity within and between the site and adjacent areas. 

• revegetate in bioregional corridors and locally significant habitat corridors to enhance vegetation in 
these priority zones.  

• revegetate in locations to enhance or buffer areas of existing vegetation, or to improve the quality of 
areas of degraded habitat (Figure 4.7.2).   
 

2. Habitat is restored to reflect the site’s original or endemic regional ecosystem vegetation type. 
 

• ecological assessment of vegetation (desktop and on-site validation) is undertaken to confirm the site’s 
regional ecosystem and ratio of canopy and understory species. 

• seedlings grown from locally collected seed are planted to enhance revegetation efforts as they are 
best suited to local conditions 

• seedlings are planted at densities slightly higher than the average stem density for the regional 
ecosystem to account for up to 10% tree loss as the habitat matures. 

• site preparation, planting and maintenance is carried out by experienced habitat restoration teams. 

 

 

 

 

 

 

Figure 4.7.1. photo: D 
de Villiers)  A koala 
rests in a three year old 
tree, planted as part of a 
large koala habitat 
offset. The person on 
the right of the tree 
gives an indication of 
the tree height. 

 

 

 

Figure 4.7.2 Revegetation provides habitat and habitat linkages and 
permeability to other areas of koala habitat in the landscape. 
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• tree species are mixed, not planted in monocultures around the site, and planted in areas on the site 
that are better suited to that species. 

• access by the public or residents is limited or prohibited while the habitat is regenerating. 

 

Alternative solutions 

1. Establish koala habitat through direct seeding or natural regeneration. 
 

• plants that germinate may be more resilient than tube stock, however, a large volume of seed is 
needed to ensure a similar level of cover to tube-stock planted revegetation areas. 
 

2. Bias the planting to focus on preferred koala food trees and increase the ratio of preferred to non-preferred 
species occurring in the regional ecosystem. 

 
3. Involve local community groups, schools, and other stakeholders to assist with revegetation efforts. 

• planting is under the supervision of an experienced bush regeneration team member to distribute 
species around the planting area and supervise planting techniques. 

 

Maintenance 

Maintenance of revegetation areas is essential to maximise plant establishment, growth and survival. 
Maintenance should include: 

• watering during plant establishment, and then as required 

• control of grazing by native animals or trampling by cattle during establishment using temporary 
fencing to keep animals out of the area 

• weed control to reduce competition and smothering of trees 

Notes 

1. Plant to suit environmental conditions to ensure seedlings will have the best chance of establishment. 
Avoid planting in extremes of weather where heat waves, cold snaps or flooding can kill trees. 

2. Trials are currently being conducted to determine the effectiveness of drones in the dispersal of koala 
habitat seeds and may be suitable for the restoration of large areas. 
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Definitions  

Connectivity means the extent to which individual patches of koala habitat areas are functionally linked to each 
other in a larger network of koala habitat areas.  

Connectivity can be achieved in two different ways: 

1. structural connectivity which refers to physical connections between koala habitat areas which includes 
areas of native vegetation;  

2. functional connectivity which refers to the ability for koalas to safely move between patches of koala 
habitat areas without increasing the risk of injury or death of a koala.  

‘Go slow’ point is an area where koalas are expected to cross a road and features have been incorporated to 
reduce vehicle speed.  

Koala furniture are structures that are placed within, or used in association with, road crossing structures that 
increase the ability of koalas to move through an  

area. For example, for example, a log may be placed horizontally within a culvert to encourage koalas to pass 
under a road rather than across it where they may be  

hit by a car.  

Koala habitat means: 

• an area of vegetation where koalas live; or 
• a partially or completely cleared area used by koalas to cross from an area of vegetation where koalas live 

to another; or  
• an area of vegetation where koalas do not live, if the area primarily consists of koala habitat trees and is 

reasonably suitable to sustain koalas.  

Note: as defined under Nature Conservation (Koala) Conservation Plan 2017. 

Koala habitat area means an area shown on the Koala Conservation Plan Map that the chief executive of the 
Nature Conservation Act 1992 has determined to be a koala habitat area due to the combination of biophysical 
measures and suitable vegetation of the area.  

Note: as defined under Nature Conservation (Koala) Conservation Plan 2017. 

Koala safe infrastructure means infrastructure that provides for safe movement either above or below an area 
that poses a risk to safe koala movement, such as a fauna overpass or underpass with koala safety fencing 
associated with a road.  

Safe koala movement opportunity is a measure that is intended to:  

• minimise threats to resident and transient koalas; or  
• achieve permeability to provide for the safe movement of koalas within and across a site; or  
• provide food or refuge sources for koalas.  

Urban purpose means urban purpose as defined in the Planning Regulation 2017 
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Appendix 1: Koala-sensitive operational works guidelines  
 

Background 

New developments in koala habitat areas are likely to have significant adverse impacts to koalas unless koala-
sensitive design guidelines are applied. In addition, the process of developing a site poses risks to koalas that 
inhabit, use or move through the site during operational/construction works.  These risks include, but are not limited 
to: 

1. displacement of resident koalas into dangerous areas, onto roads and into areas that do not supply their 
food, water and shelter needs, leading to illness, injury, starvation and death; 

2. entrapment of koalas in fencing, ditches, trenches, holes and sediment collection areas, leading to death 
and serious injury; 

3. death and serious injury of koalas caused by vegetation clearing works. 

These koala-sensitive operational works guidelines will assist proponents and their construction contractors to 
reduce risks to koalas by applying reasonable and appropriate measures during approved operational works.  They 
should be read in conjunction with other Codes and guidelines, including the State Code 25: Development in South 
East Queensland koala habitat areas and the South East Queensland Koala Conservation Strategy 2020-2025; 
and any conditions imposed on development approvals.  

 

Early engagement of qualified experts in koala detection and management 

Proponents should engage with koala ecology and management experts early in the planning phase to ensure that: 

1. koala presence and koala habitat values in and around a proposed development site are well understood; 
2. koala-sensitive design principles are considered and applied where appropriate to a proposed 

development; 
3. requirements for active koala management are well understood prior to commencement of operational 

works, including engaging with DES if koala translocation is being considered; 
4. management of risks to koalas during operational works is adequately planned for and appropriate 

measures implemented, particularly during the vegetation removal phase. 

Proponents must engage a DES-approved fauna spotter/catcher and/or koala spotter well prior to the 
commencement of vegetation clearing and works. The fauna spotter/catcher should make a preliminary 
assessment of the site at least one month prior to the commencement of vegetation clearing works, to ensure 
adequate time is available to discuss the appropriate management of koalas on, or using, the site. This might 
include a need for translocation of koalas by a suitably qualified service provider, when displacement of the koalas 
into dangerous areas or unsuitable habitat is a likely consequence of the vegetation clearing.   

Further information regarding relocation, translocation and release rules can be found here:  Relocation and 
release of rehabilitated koalas | Environment | Department of Environment and Science, Queensland 
(des.qld.gov.au) 

 

Use of innovative approaches to meeting regulatory obligations and community 
expectations 

Prior to commencement of vegetation clearing and preferably during the planning and design phase, thorough 
surveys of bushland and trees on the site should be conducted to detect koala presence and/or evidence of use – 
such as presence of scats (faecal pellets) and characteristic scratches on smooth-barked trees.   

 

Use of thermal drones for koala detection 

New technologies, such as thermal drone surveys, can be very effective at rapidly detecting koalas in bushland. 
This can increase koala detection rates up to around 80-90%, significantly reducing risk of inadvertent harm during 
vegetation clearing works. Drone operations must abide by Civil Aviation Safety Authority (CASA) and animal 
ethics requirements. This approach is highly recommended to ensure that proponent and their contractors use all 
reasonable methods to avoid harming or killing koalas during vegetation clearing works.  

https://environment.des.qld.gov.au/wildlife/animals/living-with/koalas/conservation/release-policy
https://environment.des.qld.gov.au/wildlife/animals/living-with/koalas/conservation/release-policy
https://environment.des.qld.gov.au/wildlife/animals/living-with/koalas/conservation/release-policy
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Use of koala tagging and monitoring programs  

For large development sites with significant numbers of koalas (or likely to be used by large numbers of koalas) 
should consider implementing a koala tagging and monitoring program well prior to the scheduled commencement 
of operational works. Such programs involve the capture and radio-telemetric tagging of koalas on a site, which can 
facilitate several beneficial outcomes: 

1. informing the koala-sensitive design and planning by providing data on the movements and use of the site 
by koalas; 

2. demonstrating that a proponent is applying best-practice approaches to the protection and management of 
koalas, thereby meeting both regulatory obligations and community expectations; 

3. facilitating the rapid detection and protection of koalas during vegetation clearing works; 
4. facilitating and informing community stewardship models for koala management as the development 

matures.  

•  

Choosing appropriate vegetation clearing methods and machinery 

Choosing appropriate vegetation clearing methods and machinery can significantly reduce the risk of causing harm 
to, or death of, koalas during operational works. Koalas can be very difficult to see in some vegetation types, with 
detection rates as low as 15% in some habitat types.  This means that inappropriate methods have a high 
likelihood of causing severe injury or death to koalas, which may expose a proponent or contractor to prosecution 
under several State Acts, and a stop-work order.  

Suitable vegetation clearing machinery are excavators mounted with tree-grabs or grapples. These can be fixed or 
rotating grapples suitable for larger machines. Use of tree-grabs allows for vegetation to be ‘peeled’ away in layers 
from the standing vegetation, which significantly improves visibility for the spotter/catcher, and reduces the risk of 
non-detection of fauna. The use of fixed or rotating grapples also facilitates the controlled felling of fauna-
containing or habitat trees and provides a means of demonstrating compliance with animal welfare and nature 
conservation regulatory obligations.  

For larger habitat trees, both arborists’ methods and use of elevated work platforms to allow for the removal of 
koalas and other fauna from such trees is the preferred method when this can be achieved safely and by suitably 
qualified personnel and as a part of an approved koala management program. A tree must not be felled by any 
means if a koala is known or reasonably suspected to be in the tree. 

The use of bulldozers, mobile mulching heads, and excavators with only a bucket or ripping hook does not facilitate 
the controlled fell of vegetation and are not recommended. The use of inappropriate machinery leading to the death 
of a koala or other wildlife could expose a proponent or contractor to prosecution because of the failure to use 
reasonable and appropriate measures to avoid the harm.  

 

Sequential clearing and leaving suitable wildlife escape routes 

Approved vegetation clearing must be conducted in a sequential fashion and in a direction that aids displaced 
koala movement into remaining suitable habitat. Proponents and contractors should review the other relevant 
documents relating to koala protection during vegetation clearing (mentioned above).  

 

Koala and fauna fencing  

Fauna fencing can be used to either:  

1. Facilitate koalas and other fauna movement across the fenced area when movement is essential for their 
welfare and to maintain ecological connectivity between areas that are safe for wildlife.  

2. Exclude koala and other fauna from areas that are dangerous, such as roads and active construction 
areas. 

Koala-permeable fencing 

Koala permeable fencing should be used when construction or other fencing is required to allow for koala and 
fauna movement. Permeable fencing can be easily achieved by allowing a gap of up to 300mm under the lower rail 
or edge of the fencing. This is because most terrestrial wildlife and koalas, when they are moving across the 
ground, prefer to push under a fence, rather than climb or jump over it. Commonly used construction panel fencing 
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can readily be made koala-permeable by allowing for several sections where a small dug-out or depression exists 
or is created under the lower bar of the panel.  

Koala-exclusion fencing 

Koala exclusion fencing can be achieved by lining the ‘safe’ side of the construction panel fencing with a sheer 
material such as Corflute® plastic sheeting/rolls, or similar sheer sheeting of 900-1200mm in height. Design 
specifications for permanent koala exclusion fencing are outlined in section 5.2 Koala exclusion fencing in the 
Koala-Sensitive Design Guidelines.  

 

Use of other measures to protect koalas during operational and construction 
works 

Proponents should engage a koala expert to ensure that other risks that arise during operational works and 
construction phases are adequately mitigated. These include, but are not limited to the following hazards: 

1. Trenches, pits, sediment ponds – these can fatally entrap koalas. 
2. Swimming pools and other bodies of water with unclimbable sides. 
3. Netting, barbed wire and other materials that can entrap or ensnare koalas. 
4. Electricity poles, towers and cranes, which can be climbed by koalas and cause work stoppages and direct 

hazards to koalas. 

In most cases, temporary or permanent fauna exclusion fencing can be used to mitigate risks by isolating the 
hazard area from koala ingress.  More sophisticated methods using radio-telemetric tags and danger beacons can 
be used when combined with a koala tagging and monitoring program, to alert koala management personnel when 
koalas move into danger areas. 

 

 

 

 



■ Koala Sensitive Road Design Plan 

 

  
 

 

Attachment D 
Fauna Sensitive Road Design Manual 

Volume 2, Chapter 6  
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z5 {>I>89>8D5E85DA>5IQ;IE?>G5?Q;;EQ89<8=5DEIE=;7IAHG5>8F<;E8M>8D57895D7;=>D5?I>B<>?G5PE;5
>C7MI6>G5:<;9?5;>dQ<;>575@<9>;5:;<9=>N5

z5 |C<?D<8=567895:;<9=>?5;78=>5P;EM5><=AD5DE5}LK5M>D;>?5<85@<9DAN5

z5 ~K5M>D;>?5E;5=;>7D>;̂5

Z5 @<665:>5QD<6<?>95:H5DA>5@<9>?D5F7;<>DH5EP5?I>B<>?�57895

Z5 78<M76?5@<665>CA<:<D587DQ;765:>A7F<EQ;N5

z5 4587;;E@>;567895:;<9=>5@<665:>5Q?>95:H5?EM>5?I>B<>?5<P59>?<=8>957II;EI;<7D>6HN5

c5 �EB7D<E85EP567895:;<9=>̂5

z5 48<M765MEF>M>8D5AED?IED?N5

z5 _E8?<9>;5766578<M76?G5<8B6Q9<8=5:<;9?G5<8F>;D>:;7D>?G5:7D?57895;>ID<6>?N5

z5 Y85A<=A5BQD?5DE576<=85@<DA5DA>587DQ;765;<9=>5BE8DEQ;?G5@A>;>5IE??<:6>N5

c5 {>IDA5EP5\E<6̂5

z5 {>I>89>8D5E85I6788>95F>=>D7D<E8N5

z5 4BD?57?5756<M<D<8=5P7BDE;5DE5F>=>D7D<E85A><=ADN5

z5 Y89<B7D<E85EP5?E<659>IDA5;>dQ<;>95PE;5?I>B<P<>95=;EQI?̂5



�����������	
�������	������������	��� �����������������	����������������
�����������	������� �	�����������
���������������

�

�������	
�����
�	���� �������!�

"���������

�

#$ %&'(()$$ *++$,,$

#$ -.&/0()$ 1++$,,$

#$ 2&33()$$ 456$7$8$,39&3($

:$ ;3<39'9=>?$@>?(=A3&'9=>?()$

B$ C'9=D3$9>$9.3$'&3'$'?A$E&>D=A3$F>>A$(>/&@3($'?A$.'0=9'9$&3G/=&3,3?9($F>&$9'&<39$(E3@=3($HF>&$
3?9=@3,3?9$E/&E>(3(I5$

B$ J.>>(3$EK'?9=?<$L.=@.$L=KK$'99&'@9$9'&<39$(E3@=3($9>$9.3$(9&/@9/&35$

B$ M'(9$<&>L=?<$K>@'K$<&'((3($H'?A$>9.3&$E'K'9'0K3$(E3@=3(I$9.'9$E&>D=A3$'$F>>A$(>/&@3$'&3$=A3'K$F>&$
'99&'@9=?<$,'@&>E>A(5$

B$ MK>L3&=?<$'?A$(33A=?<$EK'?9($(3&D3$'($'99&'@9'?9($9>$0=&A(5$

B$ N'=?9'=?$&3,?'?9$,'9/&3$D3<39'9=>?$K3'A=?<$/E$9>$9.3$0&=A<3$'0/9,3?9($9>$3?@>/&'<3$3'&KO$/(3$
>F$9.3$F'/?'$(9&/@9/&3$'?A$,'=?9'=?$=?D3&930&'93$E>E/K'9=>?(5$

%&>/?A$@>D3&($(/=9'0K3$F>&$(,'KK$,',,'K(P$&3E9=K3($'?A$=?D3&930&'93($'&3)$

#$ Q>>A$'?A$0'&R$E/KES$

#$ T3'F$K=993&$?3'&$'?A$'&>/?A$EK'?93A$D3<39'9=>?S$'?A$

#$ T'&<3$K><($EK'@3A$=?$'$,>('=@$F'(.=>?$HM=</&3$1545*I5$

U$,>A3&'93$A3?(=9O$>F$K3'F$K=993&$=?$D'&=>/($(9'<3($>F$A3@>,E>(=9=>?$9>$@>D3&$V+#W+X$>F$9.3$
<&>/?A$K'O3&$>F$F'/?'$(9&/@9/&3($L=KK$3?@>/&'<3$=?D3&930&'93$(E3@=3($/(35$

M>&$(E3@=3($L=9.$&>>(9=?<$>&$&3(9=?<$&3G/=&3,3?9($HF>&$3Y',EK3P$<K=A3&($'?A$R>'K'(I$E&>D=A3$
(/FF=@=3?9$?/,03&$>F$9&33($9>$3?(/&3$9.3&3$'&3$'A3G/'93$>E9=>?($9>$'KK>L$9.3,$9>$@.'?<3$9&33($'9$
K3'(9$>?@3$3D3&O$8Z$.>/&(5$

:$ M/&?=9/&3)$

%K=A3&$E>K3($HL.3&3$'EE&>E&='93IP$0>/KA3&(P$&>@R(P$K><($E&>D=A3$>EE>&9/?=9=3($F>&$'$0&>'A$&'?<3$>F$(E3@=3(5$

:$ J>,EK='?@3$L=9.$(9'?A'&A$0&=A<3$@K3'&'?@3$=($&3G/=&3A$H[/33?(K'?A$\3E'&9,3?9$>F$N'=?$]>'A($
8++6'I5$

:$ ?̂(/&3$D3<39'93A$'EE&>'@.$3,0'?R,3?9($9>$3K3D'93A$K'?A$0&=A<3($'&3$F>&,3A$9>$'$<3?9K3$4)*$
<&'A=3?9P$L.3?$&3G/=&3A5$

:$ _(3$'$?'9/&'K$,'93&='K$0'(3$>?$K'?A$0&=A<3$H(33$̀;3<39'9=>?$J>?(=A3&'9=>?(a$'0>D3I5$

:$ J>?(9&/@9$K'?A$0&=A<3$(>$,'@&>E>A($@'??>9$(33$9.3$9&'FF=@$>&$.3'AK=<.9($E'((=?<$>?$9.3$&>'A$03?3'9.5$
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./ 0122344/54/637386389/:8/43;3<=>/;=<5=?>34/@A:</3B=C7>3D/E569FD/A=18=/3B2>145:8/A38258GD/;3G39=95:8D/
>5GF9D/8:543/65491<?=823D/4159=?5>59H/:A/;3G39=95:8D/7<:;545:8/:A/=<95A525=>/4F3>93</45934/=86/C585C5436/
F1C=8/65491<?=823IJ/

./ K4/2:49>HJ/

./ L:/49=86=<6/6345G8/7<58257>34/F=;3/?338/349=?>54F36/58/M149<=>5=J/

./ N149/7<:;563/=/;=<539H/:A/A1<8591<3/9H734/9:/2=93</A:</=>>/:A/9F3/9=<G39/4732534J/

./ O=4/9F3/7:93895=>/9:/F=;3/=/>=<G3/65491<?=823/A::97<589/58/:<63</9:/349=?>54F/=77<:=2F34/9:/=86/
4177:<94/A:</9F3/49<1291<3J/

./ P3Q15<34/A38258G/9:/65<329/4732534/9:/49<1291<3J/RF54/C=H/8:9/=>E=H4/?3/?383A525=>/58/:9F3<E543/
1865491<?36/=<3=4J/

./ N=H/:221</E59F58/9F3/F:C3/<=8G3/:A/=/>5C5936/81C?3</:A/5865;561=>4/2:849<=5858G/=22344/A:</93<<59:<5=>/
4732534J/

S&$)*,)&)T,-U,VW$X,Y,)*%Z-

./ M9/>3=49/=/H3=<>H/C=[:</C=58938=823J/

./ \841<3/<3;3G39=95:8/F=4/349=?>54F36/=86/54/45C5>=</9:/3B54958GD/41<<:18658G/;3G39=95:8D/EF3<3/7:445?>3J/

./ N=589=58/A1<8591<3J/

/

/

=I/]<:44/43295:8/;53E/

/

/

?I/̂>=8/;53E/

_̀abcdefghgiejklmenc̀mademdòaldmepqekrrqssqmkpdeket̀mdeukc̀dpveqweoxdr̀doyèlrzbm̀laekcnqcdkze
oxdr̀doekoèlm̀rkpdmenvep{dexcdodlrdeqweaz̀mdcexqzdoge
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$%&'()*+,-,.*/)&)010%23*134*516%010*70('80'()7*9(2:%4)4*;2(*()90%<)7*23*05)*=2>9023*?214*<134*6(%4&)*
@A8200*BCCDE,*

+,B* F:)(9177G*A>1<<*?2147*@4'1<*9'(927)E*

H#IJKLL#MNKO#POQKL#RQMRNIST#UI#K#VMUOWS#KVNXS#K#JKYNM#MNKOZ#[\U]\#UI#̂KMMN[#P̂N_#\NQM̀WLKII#I\KRSOT#K̂O#
KLLN[I#\QJK̂#K]]SII#K]MNII#_\S#MNKO#PaUWQMSI#bcdce#K̂O#bcdcdTc#f\S#MNKO#N̂#_\S#NXSMRKII#UI#_gRU]KLLg#K#
JÛNM#MNKOZ#[\U]\#JKg#VS#Q̂ISKLSO#K̂O#JKg#VS#K#IÛWLS#LK̂Sc#

#

#

KT#hMNIÌIS]_UN̂KL#XUS[#
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-./012345657389:.;<=3>2?./@3AB3<3>0<=39019A?23AC219<??3D.:E3<3>2>.F<:2>3B<0@<GF1A??.@/3?2F:.A@53

"

"
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-./0123456563728839:;.<=>3?0=>3:01:98239@21:=883A.;B3C=0D=3=D?3>9E=>3;1=CC.E38B=1.D/3;B23E9<:>2;23
8;10E;01253

 F�F�����������������

G" H&&"IJ+K*+IL"+MK&NO*(P"'QN'R*KS"

G" T+II"IN*R'#&+"UVW"X*PX&Y"I+(I*R*)+"IJ+K*+I"ON+"RV"RX+"&*Z+&Y"*[J'KR"VU"XN['("O*IRNW#'(K+S"

 F�F��������������
�����	���

G" \(INW+"'"I+KR*V("IV&+&Y"O+O*K'R+O"RV"U'N('"[V)+[+(RS"

]" ^*ORX"VU"'JJWVM*['R+&Y"+*PXR"[+RW+I"#NR",*&&"#+"O+J+(O+(R"V("RX+"R'WP+R"IJ+K*+I"KV(K+W(+OS"

G" _V'O"KWVII*(P"IXVN&O"#+"'"&V,"IJ++O"+()*WV([+(RS"

G" Ẁ'*('P+"UWV["RX+"U'N('"KWVII*(P"I+KR*V("IX'&&"#+"'O+QN'R+&Y"O+I*P(+O"RV"+(INW+"(V"(+P'R*)+"+UU+KRI"
V("RX+"WV'O"KWVII*(P"'W+'S"

G" aX+"IRWNKRNW+"*I"NIN'&&Y"bR'(Z+Oc"d,'R+WJWVVU+O$"'(O"P+VU'#W*K"*I"NR*&*I+O"RV"JWV)*O+"'"#'WW*+W"#+R,++("
RX+"IV*&L"J&'(RI"'(O"RX+"#W*OP+"IRWNKRNW+S"

G" eNW(*RNW+"IXVN&O"#+"KV(IRWNKR+O"RV"+(KVNW'P+"NI+"#Y"R'WP+R"IJ+K*+IS"eVW"+M'[J&+L"WVKZIL"#VN&O+WIL"
&+'U"&*RR+WL"P&*O+W"JV&+IL"WVJ+"#W*OP+IS"

G" e+(K*(P"IXVN&O"#+"KV(I*O+W+O"RV"+MK&NO+"XN['(I"'(O")+X*K&+I"UWV["RX+"U'N('"KWVII*(P"I+KR*V(S"

]" e+(K*(P"K'("#+"'"KV[#*('R*V("VU"U'N('"+MK&NI*V("U+(K*(P"'(O"IV&*O",VVO+("U+(K*(P"RV"#&VKZ"VNR"
RX+"*[J'KR"VU"RW'UU*K"'(O"IRW++R"&*PXRI"V("(VKRNW('&"U'N('"dW+U+W"RV"f+KR*V("gShiSjk"T*PXR*(P$S"

lmnopqorstu

G" %WV)*O+I"'"[VW+"('RNW'&"KWVII*(P"UVW"U'N('"RX'("KN&)+WRIS"

]" v'Y"#+"NR*&*I+O"#Y"'",*O+"W'(P+"VU"R+WW+IRW*'&"IJ+K*+I"*(K&NO*(P"#'RIL"#*WOIL"#NRR+WU&*+IS"

G" T*Z+&Y"RV"['*(R'*("'"[*(*[N["&+)+&"VU"P+(+R*K"O*)+WI*RY"RXWVNPX"'"O+PW++"VU"X'#*R'R"'(O"JVJN&'R*V("
KV((+KR*)*RYS"
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"# $%&'()*+#,#-*.#/,0(1,12#

"# 3-4&5%,6*+#4&775-(18#,-)#1&5%(+1#(-1*%*+1#(-#9,5-,#4%&++(-6+2#

"# :#4&+1;*99*41('*#7*,-+#1&#<%&'()*#0&1/#9,5-,#4%&++(-6#&<<&%15-(1(*+#,-)#'*/(45=,%><*)*+1%(,-#1%,99(42#

?@ABCDBEFBGHAI

"# J544*++#(+#)*<*-)*-1#&-#+*'*%,=#',%(,0=*+#K9&%#*L,7<=*M#.()1/M#9,5-,#*L4=5+(&-#9*-4(-6M#'*6*1,1(&-M#
=(6/1#,-)#-&(+*#)(+15%0,-4*N2#

"# O&#+1,-),%)#)*+(6-#<%(-4(<=*+#/,'*#0**-#*+1,0=(+/*)#(-#:5+1%,=(,2#

"# P5+1#<%&'()*#,#',%(*18#&9#95%-(15%*#18<*+#1&#4,1*%#9&%#,==#&9#1/*#1,%6*1#+<*4(*+2#

"# Q,+#1/*#<&1*-1(,=#1&#/,'*#,#=,%6*#)(+15%0,-4*#9&&1<%(-1#(-#&%)*%#1&#*+1,0=(+/#,<<%&,4/*+#1&#,-)#
+5<<&%1+#9&%#1/*#+1%5415%*2#

"# R*S5(%*+#9*-4(-6#1&#)(%*41#+<*4(*+#1&#1/*#+1%5415%*2#T/(+#7,8#-&1#,=.,8+#0*#0*-*9(4(,=#(-#&1/*%.(+*#
5-)(+15%0*)#,%*,+2#

"# P,8#&445%#.(1/(-#1/*#/&7*#%,-6*#&9#,#=(7(1*)#-570*%#&9#(-)('()5,=+#4&-+1%,(-(-6#,44*++#9&%#1*%%(1&%(,=#
+<*4(*+2#

UB@EFHEBEVHIWHXY@ZH[HEFA\I

"# :1#=*,+1#,#8*,%=8#7,]&%#7,(-1*-,-4*2#

"# 3-+5%*#1/,1#%*'*6*1,1(&-#/,+#*+1,0=(+/*)#,-)#(+#+(7(=,%#1&#*L(+1(-6M#+5%%&5-)(-6#'*6*1,1(&-M#./*%*#
<&++(0=*2#

"# 3-+5%*#'*6*1,1(&-#)&*+#-&1#4,5+*#,-8#+,9*18#(++5*+#9&%#1/*#,)],4*-1#%&,)2#

"# P,(-1,(-#95%-(15%*2#

_̂̀a bcdefghhiajklagmnajocdeapkmmdqa

T/*#%&,)#<,++*+#0*=&.#6%&5-)#=*'*=#1/%&56/#,#15--*=M#.(1/#1/*#,%*,#,0&'*#,',(=,0=*#9&%#%*'*6*1,1(&-#,-)#5+*#
08#+&7*#9,5-,#+<*4(*+#Kr(65%*#s2t2uN2#

#

#

vwxkedâ_̀_yaza{klagmna{ocdealkmmdq_a

#
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"# :==#+<*4(*+M#*L4=5)(-6#,S5,1(42#
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$%&%'()*(+%,)-*.(/012(34%'56772(86.9(:'-9;%(&*'('%<%46.)(,*.,%5)7(6.9(9%7-;.(75%,-&-,6)-*.70(

=( >6,?(7-)%(@A7)(B%(677%77%9(C6,,*'9-.;()*(&6,)*'7(7A,?(67()*5*;'65?DE(;%*<*;D(6.9(;'69%F()*(
9%)%'@-.%(7A-)6B-<-)D0(

=( G)(<%67)(10H(@%)'%7(*&(7*-<(-7('%IA-'%9(*.()*5(*&(7)'A,)A'%()*(%.6B<%('%4%;%)6)-*.(J-)?()'%%(75%,-%70(

KLMNOPNQRST

=( U'*4-9%7(6(@*'%(.6)A'6<(,'*77-.;(&*'(&6A.6(67(-)(-7(6(,*.)-.A6)-*.(*&()?%(%V-7)-.;(<6.97,65%0(

=( W6D(B%(A)-<-7%9(BD(6(J-9%('6.;%(*&()%''%7)'-6<(75%,-%7(-.,<A9-.;(B6)7E(B-'97E(BA))%'&<-%70(

=( W6-.)6-.7(;%.%)-,(9-4%'7-)D()?'*A;?(.6)A'6<(?6B-)6)(6.9(5*5A<6)-*.(,*..%,)-4-)D0(

=( >.,*A'6;%7(,*@@A.-)D(6.9()*A'-7)(-.)%'%7)(-.(&6A.6(,'*77-.;70(

=( X7(-9%6<(&*'(6.(6)Y;'69%(&6A.6(,'*77-.;0(

=( Z-7)A'B6.,%(,6.(B%(@-.-@-7%9(67(,*.7)'A,)-*.(@6D(*,,A'(A.9%'()?%(9%9-,6)%9(&6A.6(,'*77-.;(-.()?%(
&*'@(*&(6()A..%<0(

=( [..%,%776'D()*(5'*4-9%(699-)-*.6<(&A'.-)A'%()*(%.,*A'6;%(A7%(BD(&6A.6E(67(6'%6(6B*4%('*69(,6.(B%(
'%4%;%)6)%90(

\]SNLMNOPNQRST

=( +A,,%77(9%5%.9%.)(*.(7%4%'6<(46'-6B<%7(C&*'(%V6@5<%E(J-9)?E(&6A.6(%V,<A7-*.(&%.,-.;E(4%;%)6)-*.E(<-;?)(
6.9(.*-7%(9-7)A'B6.,%F0(

=( >V5%.7-4%0(

_̂̀a bcdefghhiajgklfmaneopqda

G(,6.*5D(B'-9;%(-7(6('*5%(*'(5*<%(7A75%.9%9(6B*4%()?%()'6&&-,E(%-)?%'(&'*@(4%')-,6<(5*<%7(*'(&'*@()'%%7()*(
5'*4-9%(,6.*5D(,*..%,)-4-)D(Cr-;A'%(/0s01F0(t?-7(7)'A,)A'%(-7(A7%9(BD(6'B*'%6<(6.9(7,6.7*'-6<(C,<-@B-.;F(
75%,-%7(Cr-;A'%(/0s0uF0(

(

(

voqwedâ_̀_xajgklfmayeopqdhaz{gppdeagkpayl|}alcdea~g{�deh�lka�oq��gm�a�le��a�wddkh{gkpaz��l��a
����}_a
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$%# &'$(#)*+,#

#

#

-%#./01121+34*0($'#)*+,#

56789:;<=>=?;@6A79ABBAC6D;9:E9:F:GCAC6HG;HI;A;DAGHEJ;K96L7:;L:F67G:L;CH;ADDHBBHLAC:;A9KH9:AM;
FE:D6:F=;
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O+P+/#40#Q+34*0(#RSTU#V/-0/+$'#QW+3*+1#P0/#$XX*4*0($'#1W+3*+1#*(P0/Y$4*0(S#

!N�N������������������	�����

Z# [\+/+#$/+#(0#14$(X$/X1#/+]$/X*(]#0W4*Y$'#X*Y+(1*0(1#0P#/0W+#4̂((+'1#0/#'$XX+/1S#_()+14*]$4*0(1#X̂/*(]#
4\+#X+1*](#W\$1+#$/+#/+̀ *̂/+X#40#X+4+/Y*(+#4\+#1*a+#0P#4\+#'$/]+14#$(*Y$'#Y014#'*b+'c#40#̂1+#4\+#
14/̂34̂/+S#

Z# Q̂WW0/41#$/+#̂1̂$''c#30(14/̂34+X#P/0Y#/+3c3'+X#+'+34/*3*4c#W0'+1S#

Z# d*(*Ŷ Y#0P#1+)+(#Y+4/+1#3'+$/$(3+#P/0Y#4\+#/0$X#e40#$''0,#P0/#4/$PP*3#40#W$11#̂(X+/(+$4\#$1#,+''#$1#
1̂PP*3*+(4#\+*]\4#$-0)+#4/$PP*3#(0*1+%S#Q0Y+#\$)+#-++(#30(14/̂34+X#fg#Y+4/+1#$-0)+#4\+#/0$XS#

Z# .0((+34+X#40#$Xh$3+(4#)+]+4$4*0(#)*$#/0W+1#ei*]̂/+#jSTSk%S#

Z# &/0)*X+#3/011*(]#0WW0/4̂(*4*+1#P0/#W011̂Y1#+)+/c#fll#m#fgl#Y+4/+1#,\+(#W011̂Y#\0Y+#/$(]+1#
30*(3*X+#,*4\#4\+#/0$X#30//*X0/S#

Z# V#30142-+(+P*4#$($'c1*1#*1#/+̀ *̂/+X#*(#$/+$1#,*4\#$#\*]\#(̂Y-+/#0P#4/++2b$(]$/001n#-+P0/+#4\+#
*(14$''$4*0(#0P#/0W+#14/̂34̂/+1#$(Xo0/#3̂')+/41S#
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#$ %&'()*+,$-&.+'.)/0$1&'20)1.$3).4$/*5/1+'.$-&3+,0)'+($/'*$&.4+,$(+,6)1+$)'2,/(.,71.7,+8$

#$ %&9-0:$3).4$(/2+.:$,+;7),+9+'.($34+'$(.,71.7,/0$(7--&,.($/,+$-0/1+*$)'$.4+$,&/*$9+*)/'$&,$,&/*<
+*=+8$>4+(+$9/:$'++*$(/2+.:$?/,,)+,$&,$=7/,*,/)0$-,&.+1.)&'8$

#$ %&'()*+,$,&/*3/:$10+/,$@&'+$,+;7),+9+'.($/'*$*+()='$&2$,&/*()*+$4/@/,*($A,+2+,$%4/-.+,$B$&2$>CD$
D&/*$E0/'')'=$/'*$F+()='$C/'7/0$GHHIJ8$

#$ C&,+$,+(+/,14$)($,+;7),+*$.&$*+.+,9)'+$.4+$+22+1.)6+'+(($&2$(1+'.)'=$.4+$,&-+$3).4$7,)'+$.&$/..,/1.$7(+$
?:$./,=+.$/,?&,+/0$(-+1)+(8$

#$ %&'(.,71.)&'$.+14');7+$-,+6)&7(0:$7.)0)(+*K$

L$ M1,+3$+:+0+.($)'.&$.4+$-&0+$/'*$/../14$,&-+$/'*$/../14$NG<NO$=/7=+$9/,)'+$=,/*+$()06+,$A4)=4$
PQ$,/.)'=J$,&-+$/'*$(./)'0+(($(.++0$1/?0+($/'*$2,/9+($A2&,$,&-+$.7''+0J8$

L$ R../14$(4++.$9+./0$/?&6+$.4+$,&-+$?,)*=+$1&''+1.)&'$-&)'.($.&$-,+6+'.$/,?&,+/0$(-+1)+($2,&9$
/(1+'*)'=$27,.4+,8$

L$ R../14$(4++.$9+./0$&,$9+./0$1&'+($.&$(7--&,.$-&0+($)'$.4+$9)**0+$&2$.4+$,&/*3/:$.&$+'(7,+$
/')9/0($/,+$7'/?0+$.&$*+(1+'*$)'$.4+$9+*)/'$?+.3++'$.,/22)1$0/'+(S$/'*$.&$4)'*+,$-,+*/.&,($
2,&9$7()'=$.4+$(.,71.7,+(8$

L$ R--,&-,)/.+0:$.+'()&'$1/'&-:$?,)*=+8$

$

TUVWXYZ[\]\̂ZZ_̀ abcdZeXUfVYZ̀gZ_bhcgbaZib̀fjZkXUlèaY\ZZkXUfVYZUlZmbaaYmgYfZgbZgnYZlWXXbWafUaVZ
YaoUXbahYagZedZXbcYlZpibeUalbaqrbsX̀gnZtuuvw\Z

�x� �	����������

#$ D+2+,$.&$y)=7,+($z8O8O$/'*$z8O8I8$

#$ F)9+'()&'($/,+K$GHH$99$4)=4${$|HH$99$3)*+8$
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"# $%&'()#%)&*+%&#&,-.'/',0#12%)#,13#3+#43+%#')5'6'5*-/&#-+%#7+3&&')(#&'4*/,-)%3*&/0#3+#')#&,+3)(#
1')5&8#

9# $%&'()#-//31&#:-*)-#,3#-63'5#;+%5-,3+&#3+#-)3,2%+#')5'6'5*-/#7+3&&')(#&'4*/,-)%3*&/08#

9# $%&'()#73)&'5%+-,'3)&<#

"# =)&*+%#%),+-)7%&#-)5#%>',&#-+%#+%7,-)(*/-+8#

"# ?3))%7,%5#,3#;3/%&#6'-#&,%%/#7-./%&8#

"# @#&,-')/%&&#&,%%/#:+-4%#7-)#')7+%-&%#&,+%)(,2#3:#,*))%/8#

"# A%(%,-,'3)#(+31,2#3)#,*))%/#4-0#;+343,%#*&%B#;-+,'7*/-+/0#12%)#6%(%,-,'3)#'&#-#:335#&3*+7%8#

"# ?-&%#&,*50<#@#+3;%#,*))%/#')#C%1#D3*,2#E-/%&#2-&#.%%)#73)&,+*7,%5#12'72#'&#736%+%5#')#&2-5%#
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nkOSUYX$òòo&̀$
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[caĝ US

h� �������	
������������
	������i����

j% k3*.%$&.%2+'(%+$%(l:&*(9%-&$-)(.(%5+*(m%

n% L,+.>:3*%+)(%7$&8$%.&%+'&/9%-&$-)(.(A5+*(9%-3,'().*%;/$.()6()(*%8/.2%.2(/)%(,(-.)&4+1$(./-%
*($*/./'/.><%+$9%8/,,%)/*7%-)&**/$1%.2(%)&+9%/$*.(+9=%

n% #$*.+,,%5/&A5+66,(*%.&%)(93-(%*4&&.2$(**%&6%-3,'().=%

j% o$*3)(%:,+.>:3*%-+$%-&46&).+5,>%($.()%+$9%(l/.%.2(%-3,'().=%



�����������	�
�������������������� �����	���	������������	��������������
�����������������������	����� �����������������	�

�

���������������
������ ���	���!�
"���������

�

#$ %&'('&$)*+,'&-.$/0-1$+2/$(+2/$&3-'$452$62&'$-135$789$6:.')25;$35;$5'';$-2$<'$3<+'$-2$=&0>$25-2$)*+,'&-$
.*&(3)'?8$

#$ @&'3-'&$362*5-.$2($,'='-3-025$)2,'&$05$35;$3&2*5;$-1'$)*+,'&-$3&'$A52/5$-2$<'$3..2)03-';$/0-1$
&';*)';$&23;A0++$+','+.8$

#$ B'C*0&'$.-3<+'$<35A.$-2$<*&&2/$05-2D$-1'&'(2&'$-1'$6305-'535)'$2($&0>3&035$-&''$&22-.$4.*)1$3.$(&26$
E3.*3&053$-&''.?$05$-1'$,0)050-F$2($-1'$)*+,'&-$0.$'..'5-03+8$

G$ H($>2..0<+'D$&','='-3-'$35;$&')25.2+0;3-'$;'5*;';$<35A.$3.$C*0)A+F$3.$>2..0<+'$/0-1$53-0,'$
-&''.$35;$.1&*<.$4(2&$'I36>+'D$J*)3+F>-*.D$E3.*3&053$35;$E3++0.-'625?8$

#$ K2$<'$)25.-&*)-';$05$3..2)03-025$/0-1$3>>&2>&03-'$('5)05=$>&','5-05=$3))'..$-2$-1'$&23;/3F8$

LMMNOPQRNSNTTUV

#$ %+3-F>*.$13,'$3$W+25=$-'&6$6'62&FW$.2$-1'$.-&*)-*&'$6*.-$<'$0;'3+$(&26$-1'$.-3&-8$%22&$;'.0=5$13.$
&'.*+-';$05$)*+,'&-$3,20;35)'$','5$/1'5$62;0(0)3-025.$3&'$63;'$3-$3$+3-'&$.-3='8$

#$ E25.-&*)-025$&')266'5;3-025.X$

G$ E25.-&*)-$;*&05=$-1'$;&0'.-$>3&-$2($-1'$F'3&$4Y3F$Z$['>-'6<'&?$35;$/1'5$>+3-F>*.$3&'$52-$
&'3&05=$F2*5=$4\>&0+$Z$\*=*.-?8$

G$ J5.*&'$/3-'&$(+2/$0.$6305-305';$3-$3++$-06'.8$

G$ Y05060.'$-1'$-06'$-3A'5$(2&$1'3,F$>+35-$2>'&3-025.$4(2&$'I36>+'D$>0+'$;&0,05=?$35;$0($>2..0<+'$
)25(05'$-1'.'$-2$3$;0.)&'-'$-06'$>'&02;8$

G$ Y05060.'$-1'$+'5=-1$35;$/0;-1$2($<35A$;'.-&*)-025$5')'..3&F$(2&$)25.-&*)-025$3))'..8$

G$ \,20;$+3&='$3+-'&3-025.$-2$<35A$>&2(0+'.$-13-$63F$&';0&')-$/3-'&$(+2/8$

G$ \,20;$)26>&260.05=$.-&'36$35;$<35A$.')-025.$-13-$3&'$>&'('&'5-03++F$*.';$<F$>+3-F>*.8$

G$ B'-305$-1'$,20;.$<'-/''5$-1'$=&3,'+$35;$&2)A.$/0-105$-1'$53-*&3+$/3-'&/3F$'5.*&05=$3C*3-0)$
05,'&-'<&3-'.$3&'$&'-305';8$

G$ %&','5-$/3-'&$>2++*-025D$.';06'5-3-025$35;$.*<.-&3-'$;0.-*&<35)'$'5.*&05=$-1'$.*&,0,3+$2($+2)3+$
3C*3-0)$05,'&-'<&3-'.$4(2&3=05=$&'.2*&)'?8$

\;,35-3='.X$

#$ J5)2*&3='$53-*&3+$62,'6'5-$*>]$35;$;2/5.-&'368$

0̂.3;,35-3='.X$

#$ H($)25.-&*)-';$05)2&&')-+FD$>+3-F>*.$/0++$3)-0,'+F$3,20;$-1'.'$3&'3.$(2&$-1'$+25=$-'&68$

#$ J+')-&263=5'-0)$(0'+;.$(&26$)*+,'&-$.*>>2&-.$63F$05-'&('&'$/0-1$>+3-F>*.$'+')-&2&')'>-025$4Y3=5*.$NPV
_̀a$7bb9?8$
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#$ [0d'X$$

G$ K1'$WB'+3-0,'$\>'&-*&'W$2($3$)*+,'&-$0.$25'$6'-12;$-2$'5.*&'$*-0+0.3-025$2($-1'$.-&*)-*&'$<F$3$+3&='$
,3&0'-F$2($(3*538$

G$ B'+3-0,'$\>'&-*&'$e$+'5=-1:2>'505=$/0;-1$2&$1'0=1-8$

G$ f>-063+$.0d'X$&'+3-0,'$3>'&-*&'$-2$<'$+'..$-135$'0=1-8$

G$ g$6'-&'$I$g$6'-&'$<2I$)*+,'&-.$3&'$='5'&3++F$)25.0;'&';$.*0-3<+'$-2$3))2662;3-'$3$/0;'$,3&0'-F$
2($-'&&'.-&03+$(3*53$.>')0'.$405)+*;05=$63)&2>2;.D$A23+3.$35;$(+0=1-+'..$<0&;.?8$

G$ Y0506*6$,'&-0)3+$)+'3&35)'.$<'-/''5$-1'$=&2*5;$35;$&22($2($-1'$.-&*)-*&'$3&'$)12.'5$-2$
3))2662;3-'$-1'$-3&='-';$(3*53$.>')0'.8$

G$ K2$'5)2*&3='$-1'$>3..3='$2($3$,3&0'-F$2($.63++$-2$+3&='$(3*53$.>')0'.D$3$60506*6$,'&-0)3+$
)+'3&35)'$2($-1&''$-2$(0,'$6'-&'.$0.$)25.0;'&';$5')'..3&F8$
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$% &'()%*+%,-)%./01)2,%3/4,%5)%.*4,6)++).,'1)7%

$% 8%97:%3),2)%-';-%<%97=%3),2)%>'?)%./01)2,%-@4%5))A%'A4,@00)?%+*2%,-)%4@+)%B@44@;)%*+%
.@44*>@2')4%'A%C*2,-%D/))A40@A?%EF';/2)%G7G7HIJ7%K-'4%4,2/.,/2)%-@4%@%?2L%0)?;)%>',-%@%MA@,/2@0N%
4/2+@.)7%K-)%)++).,'1)A)44%*+%,-)%4,2/.,/2)%'4%/A.)2,@'A%@,%B2)4)A,7%

$% F*2%43@00%3@33@04O%B'B)4%*2%2).,@A;/0@2%,/AA)04%4-*/0?%-@1)%@%?'@3),)2P>'?,-%*+%I7:%Q%R%
3),2)47%K-'4%'4O%-*>)1)2O%?)B)A?)A,%*A%,-)%4,2/.,/2)N4%0)A;,-O%*B)AA)44%@A?%,-)%4B).'+'.%,@2;),%
4B).')47%8%?'@3),)2%*+%H7S%3),2)4%*2%;2)@,)2%'4%4/',@50)%+*2%3/0,'B0)%43@00%3@33@0%4B).')47%

$% T).,@A;/0@2%,/AA)04%@2)%B2)+)2@50)%+*2%43@00%3@33@04%EF';/2)%G7G7HHJ7%

$% U-)A%.*A4,2/.,'A;%B'B)%4,2/.,/2)4%+*2%43@00%3@33@04%)A4/2)%,-)%?'@3),)2%'4%0@2;)%)A*/;-%,*%
@00*>%,-)%5*,,*3%4).,'*A%*+%,-)%4,2/.,/2)%,*%5)%+'00)?%'A%,*%B2*1'?)%@%-*2'(*A,@0%4/2+@.)7%

V% &/54,2@,)W%

$% 84%A@,/2@0%@4%B*44'50)7%

$% X0@.)%;2@1)0O%3/0.-%*2%)35)??)?%2*.Y4%'A,*%,-)%5*,,*3%*+%,-)%./01)2,%/A0)44%4/22*/A?'A;%
4/54,2@,)%.@A%5)%2)B0'.@,)?7%

$% ZB)A'A;4%,*%0)@?%?'2).,0L%'A,*%,-)%-@5',@,%EA*,%.*A.2),)J7%

$% K2@1)0%*+%@25*2)@0%+@/A@%@0*A;%5@2)%;2*/A?%'A%@A%/A?)2B@44%'A.2)@4)4%,-)'2%1/0A)2@5'0',L%,*%
'A,2*?/.)?%B2)?@,*24%4/.-%@4%?*;4O%+*<)4%@A?%.@,47%

$% X2)1)A,%>@,)20*;;'A;%@A?%'A%;)A)2@0%B2*1'?)%?2L%B@44@;)%+*2%+@/A@7%[*@0@4%2)\/'2)%@%?2L%
4/54,2@,)7%

$% T*/;-)A%4/2+@.)4%>',-%@%;2@?')A,7%

V% ]);),@,'*AW%

$% X0@A,%)A,2@A.)4%>',-%@BB2*B2'@,)%@A?%B*,)A,'@00L%B@0@,@50)%1);),@,'*A%E+*2%)<@3B0)O%)/.@0LB,4O%
4-2/54%@A?%;2@44L%;2*/A?.*1)2J7%

$% Â4/2)%,-)2)%'4%@%.*A,'A//3%*+%-@5',@,%,*%,-)%/A?)2B@44%)A,2@A.)7%

$% 80,-*/;-%3*4,%A@,'1)%+@/A@%B2)+)2%.*3B0)<%1);),@,'*A%4,2/.,/2)%A)@2%/A?)2B@44%)A,2@A.)4%
E,-2))%,*%SI%3),2)4%+2*3%)A,2@A.)JO%3@.2*B*?4%B2)+)2%@%4'3B0)%1);),@,'*A%4,2/.,/2)7%

6% F*2%3@.2*B*?%.*22'?*24%'A.0/?)%*B)A%@A?%.0*4)?%+*2)4,%@A?%@%3'<)?%1);),@,'*A%4,2/.,/2)7%

V% F/2A',/2)W%EF';/2)4%G7G7HR%6%G7G7H_J7%

$% X2*1'?)%@%?2L%0)?;)%*2%4'3'0@2%>',-'A%?/@0%B/2B*4)%./01)2,47%K-*4)%>',-*/,%0)?;)4%@2)%YA*>A%,*%
5)%@1*'?)?7%

$% À.0/?)%-*2'(*A,@0%@A?%1)2,'.@0%B*0)4%@A?%A),,'A;%@,,@.-)?%,*%BL0*A4%>-)2)%@BB2*B2'@,)%,*%,@2;),%
4B).')47%

$% X0@.)%-*2'(*A,@0%0*;4%+*2%B@44@;)%@4%-';-%@5*1)%,-)%5@4)%*+%,-)%*B)A'A;%@4%B2@.,'.@0O%@00*>'A;%
I7G%3),2)%.)'0'A;%.0)@2@A.)%+*2%+@/A@%B@44@;)%EF';/2)%G7G7HS@J7%

$% ])2,'.@0%0*;4%@2)%4)./2)?%,*%,-)%'A1)2,%*+%,-)%.*A.2),)%5@4)%40@5%@A?%4*++',%*+%,-)%./01)2,%.)'0'A;4%
5L%@,,@.-3)A,%52@.Y),4%EF';/2)%G7G7HS5J7%

$% À,)2.*AA).,'A;%0*;4%.@A%B2*1'?)%@%?2L%B@44@;)%+*2%Y*@0@4%>-'04,%@04*%B2*1'?'A;%2)+/;)%+2*3%
B2)?@,*247%

6% Z/,4'?)%@A?%>',-'A%,-)%./01)2,W%2)+/;)%B*0)4%E,-2))%3),2)4%,@00%@A?%RII%33%?'@3),)2J%@2)%
)++).,'1)%>-)2)%'A,2*?/.)?%B2)?@,*24%@2)%0'Y)0L%,*%@,,@.Y%Y*@0@4%EF';/2)%G7G7H:J7%

6% ,̀%'4%'3B*2,@A,%,*%)A4/2)%,-@,%,-)%B*0)4%@2)%0*.@,)?%@,%0)@4,%,-2))%3),2)4%@>@L%+2*3%Y*@0@%
)<.0/4'*A%+)A.'A;7%

$% K-)%@?1@A,@;)4%*+%/4'A;%0)@?6/B%0*;4%@,%)',-)2%)A?%*+%,-)%./01)2,%+*2%B2)?@,*2%/4)%*2%@1*'?@A.)%
'4%/AYA*>A%EF';/2)%G7G7HR.J7%
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#$ %&'()*+,-$-+./(0$12$34.)020$3-$2562--$7/8.99:$,7399)6$8.)-2$380$.,+27$300),).83($1377)27$29926,-$
638$720/62$29926,)4282--$.9$3$93/83$67.--)8*$-,7/6,/72;$

#$ <427(3==)8*$7.6&-$380$1./(027-$,.$12$=(3620$)8-)02$3$(37*2$.=28)8*$,.$=7.4)02$=7203,.7$
=7.,26,).8$9.7$->3(($>3>>3(-$380?.7$72=,)(2-;$

#$ @29/*2$=.(2-$380$7.=2-$638$3(-.$12$/-20$9.7$38)>3(-:$-/6+$3-$&.3(3-$380$371.723($-=26)2-:$9.7$
=7203,.7$243-).8$AB)*/72-$C;C;DE3$380$C;C;DFG;$

#$ H28273($72=,)(2$9/78),/72$)86(/02-$,)(2-:$(.*-:$>/(6+)8*$380$-,.82-$380$I)(($)86723-2$,+2$()&2()+..0$
.9$/-3*2$1'$72=,)(2$-=26)2-;$%)>)(37$9/78),/72$I)(($)86723-2$,+2$()&2()+..0$.9$->3(($>3>>3($/-3*2$
0/2$,.$)86723-20$=72'$0)-,7)1/,).8$A)2;$)8427,2173,2-G;$

#$ J7.4)02$-+2(,27$380$*/)03862$9.7$->3(($>3>>3(-;$

K$ B286)8*L$

#$ M8$366.703862$I),+$N2=37,>28,$.9$O738-=.7,$380$P3)8$@.30-Q$%,380370$N73I)8*-$@.30-$
P38/3($R$%,380370$N73I)8*$DCSTL$B3/83$256(/-).8$9286)8*;$

#$ U.8-,7/6,20$,.$*/)02$93/83$,.I370-$,+2$6/(427,$28,73862-$AB)*/72-$C;C;DE1:$C;C;DV$380$C;C;DWG;$

#$ U.8-,7/6,$6/(427,$=7).7$,.$,+2$2726,).8$.9$=27>3828,$9286)8*;$

#$ U.8428,).83($9286)8*$)-$/8-/),31(2$I+28$->3(($>3>>3(-$372$=37,$.9$,+2$,37*2,$-=26)2-;$

R$ X)72R>2-+$-)Y2$380$+2)*+,$>/-,$12$303=,20$,.$=7.+)1),$,+2-2$-=26)2-$97.>$,+2$7.30$
6.77)0.7;$

#$ %22$%26,).8$C;DDL$Z377)27-L$B286)8*$9.7$300),).83($9286)8*$)89.7>3,).8;$

K$ H28273(L$

#$ [8-/72$,+3,$/8027=3--$28,73862-$(230$,.$83,/73($+31),3,$.8$1.,+$-)02-$380$,+3,$,+)-$4)2I$)-$
4)-)1(2$97.>$6/(427,$28,73862-;$

#$ O+2$)8-,3((3,).8$.9$-24273($/8027=3--2-$3,$.82$(.63,).8$026723-2-$,+2$=.--)1)(),'$.9$)8,279272862$
63/-20$1'$.,+27$93/83$>.42>28,$A-=26)2-$)8,2736,).8-G:$=7.4)02-$3(,2783,)42$7./,2-$,.$1'=3--$
=7203,.7-:$026723-2-$,7342($,)>2$,.$9)80$-392$67.--)8*$380$2831(2-$>.72$2\/3($=.=/(3,).8$
0)-,7)1/,).8;$

#$ P)8)>/>$*730)28,$.9$D]$380$3$>35)>/>$*730)28,$.9$DLE$9.7$->3(($>3>>3($-=26)2-;$O+)-$)-:$
+.I2427:$02=28028,$.8$,+2$,37*2,$-=26)2-;$

#$ J.80-:$6(23720$3723-$380$8.)-2$8237$/8027=3--$28,73862-$I272$9./80$,.$0)-6./73*2$/-2$1'$
>367.=.0-;$

#$ B.7$>367.=.0-:$07'$=3--3*2$3,$3(($,)>2-$I),+)8$,+2$6/(427,$>/-,$12$=7.4)020;$U/(427,-$,+3,$0.$
8.,$=7.4)02$3$07'$67.--)8*$372$&8.I8$,.$12$34.)020;$

#$ .̂8*$380$8377.I$/8027=3--2-$02,27$>367.=.0-;$

#$ _==7.=7)3,2$+2)*+,$.9$3$6/(427,$9.7$>367.=.0-$I)(($12$)89(/28620$1'$*3),$12+34)./7;$

#$ [3-,278$*72'$&38*37..-$638$/,)()-2$T$>2,72$5$T$>2,72$1.5$6/(427,-$A_/-,73()38$P/-2/>$
Z/-)82--$%274)62-$ESSDG;$

#$ @20R826&20$I3((31)2-$372$&8.I8$,.$/-2$1.5$6/(427,-$T$>2,72$5$T$>2,72$380$WSS$>>$0)3>2,27$
=/7=.-2R1/)(,$376+2-$A_/-,73()38$P/-2/>$Z/-)82--$%274)62-$ESSDG;$

#$ %I3>=$I3((31)2-$638$/,)()-2$1.5$6/(427,-$T$>2,72$5$T$>2,72:$D;E$>2,72$5$E;F$>2,72:$380$E;W$
>2,72$0)3>2,27$=/7=.-2R1/)(,$376+2-$A_/-,73()38$P/-2/>$Z/-)82--$%274)62-$ESSDG;$

#$ %>3(($6/(427,$/-3*2$,280-$,.$12$0.>)83,20$1'$->3(($>3>>3(-:$I),+$,+2-2$-=26)2-$=729277)8*$
2-,31()-+20$6/(427,-;$

#$ 2̀2=$28,73862-$9722$97.>$+/>38$0)-,/713862$380$34.)0$37,)9)6)3($()*+,;$

#$ J7.4)02$/8.1-,7/6,20$3662--;$
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<=>?@ABCCDEFGBHIF=D JD KF=CH@LGHDBHD@?MLEB@DI=H?@NBECOD

JD P=CL@?DHQBHDHQ?@?DB@?DBDCLRRIGI?=HD=LST?@DFRDL=>?@ABCC?CDHFDBEEFUD?CGBA?D
G@FCCI=MCVD?CA?GIBEEWD>L@I=MDRI@?OD

JD X=N?CHIMBH?D@?A?HIHIN?DSBG@FAF>DSFN?S?=HCDT?RF@?DI=CHBEEI=MDRBL=BD
CH@LGHL@?COD

JD YFGBH?DRBL=BDCH@LGHL@?CDBHDEFGBHIF=CDUIHQDQIMQ?CHD@BH?CDFRD@FB>ZIEEOD

KLEN?@HD JD PIHQ?@D?=>DFRDGLEN?@HDSLCHDT?DGE?B@EWDNICITE?OD

JD [BZ?DS?BCL@?CDHFD@?>LG?DUBH?@DAFFEI=MOD

JD X=GEL>?DBHDE?BCHDF=?DE?>M?DF@DCISIEB@DRF@D>@WDG@FCCI=MOD

JD \NFI>DEIMQHCDUIHQI=DGLEN?@HCOD

<=>?@ABCCDREFF@I=MD JD KF=G@?H?DREFF@CDQB>DQIMQ?@D@BH?CDFRDG@FCCI=MCDTWD?GQI>=BCVDUBEEBTI?CVD
ZB=MB@FFCVDAFCCLSCDB=>DUBH?@D@BHCDHQB=DZFBEBCOD

JD P=GFL@BM?DC?>IS?=HBHIF=DFRDREFF@I=MDRF@DBDSF@?D=BHL@BED?=NI@F=S?=HOD

JD [BZ?DS?BCL@?CDHFDBNFI>DUBH?@DAFFEI=MOD

]Î?D JD _BG@FAF>CDB=>DZFBEBCDA@?R?@DL=>?@ABCC?CDUIHQDEB@M?D>IBS?H?@COD

JD ?̀R?@DHFDBTFN?DC?GHIF=D>ICGLCCI=MDFAHISBEDà?EBHIN?D\A?@HL@?aD>IS?=CIF=COD

JD bDSDcDbDSDTFcDGLEN?@HCDB@?DA@?R?@BTE?DRF@DSBG@FAF>DCA?GI?COD

JD <=>?@ABCC?CDUIHQDQ?IMQHDCSBEE?@DHQB=DHQ?DUI>HQDB@?DSF@?DGFSSF=EWDLC?>D
TWDRBL=BOD

JD Y?=MHQCDEF=M?@DHQB=DdeDSDQBN?DM?=?@BEEWDEFU?@DLC?OD

fL@=IHL@?DgEIMQHCD JD hA?=DCZWEIMQHCDSBWDGBLC?D=FIC?DB=>DFHQ?@DBCCFGIBH?>DAFEELHIF=DICCL?COD

JD _BWD?=GFL@BM?DN?M?HBHIF=DM@FUHQOD

fL@=IHL@?DgD@?RLM?DAFE?CD JD i@FNI>?CDCBR?HWDRF@DZFBEBCOD

JD _BWD?=GFL@BM?DL=>?@ABCCDLC?DTWDZFBEBCOD

fL@=IHL@?DgDE?>M?CD JD fBNFL@?>DTWDCSBEE?@DRBL=BDBEHQFLMQDZFBEBCD>FDLHIEIC?DHQ?SOD

JD iEBG?DI=DHQ?DHFADHUFjHQI@>CDkHFUB@>CDHQ?D@FFRlDFRDHQ?DL=>?@ABCCOD

JD P=CL@?DCEFA?DBHDTFHQD?=>CDFRDHQ?DGLEN?@HDICDmnoDF@DN?@HIGBEDHFD?=CL@?DHQBHD
A@?>BHF@CDB@?DL=BTE?DHFDLHIEIC?DHQ?DE?>M?CDk@?C?B@GQDICD@?pLI@?>DHFD
>?H?@SI=?DHQ?DI>?BEDCEFA?DIRDB=WlOD

]IEHDH@BACD JD qICGFL@BM?DRBL=BDLC?DUQ?=DEFGBH?>D=?B@DL=>?@ABCCD?=H@B=G?COD

f?=GI=MD JD X=CHBEEDHFD?=CL@?DRBL=BDB@?DA@FH?GH?>DR@FSDA@?>BHF@CrA?CHCr>ICHL@TB=G?COD

JD P=CL@?DHQBHDR?=GI=MD>F?CD=FHDH@BADB=ISBECVD?CA?GIBEEWD>L@I=MDRI@?OD

JD P=CL@?DHQBHDR?=GI=MDMLI>?CDRBL=BDHFUB@>CDHQ?DL=>?@ABCCOD

s?M?HBHIF=D JD <=>?@ABCCDFA?=I=MCD=??>DHFDT?DN?M?HBH?>OD

JD i@FNI>?DRF@?CHDCH@LGHL@?DHFDGBH?@DRF@D=??>CDFRDBEEDRBL=BOD

JD \EEFUDBGG?CCDHFVDB=>DNI?UDFRVD?=H@B=G?DB=>D?cIHOD

D

tuvwxywz{|}

JD <HIEIC?>DTWDBDUI>?DNB@I?HWDFRDRBL=BOD

JD i@FNI>?CD=?UDQBTIHBHVDL=EIZ?DCFS?DFHQ?@DCH@LGHL@?CDUQIGQDS?@?EWDC?@N?DHFDGF==?GHDQBTIHBHCOD
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./ 0122344/54/6373895:36/;</43=38>?/=>85>;?34/@AB8/3C>9D?3E/45F3E/=3G37>75B:E/A18:57183E/G1563/A3:25:GE/
2?3>8>:23HI/

./ J>:/;3/3CD3:45=3I/

./ K7/D8343:7E/61>?/D18DB43/21?=3874/5:/L133:4?>:6/6345G:36/7B/>22B99B6>73/68>5:>G3/>:6/A>1:>/
D>44>G3/M>=3/M>6/D8B;?394I/J1883:7?<E/9></;3/;37738/7B/M>=3/43D>8>73/68>5:>G3/>:6/A>1:>/
9B=393:7/4781271834I/

./ N13/7B/7M3/45F3/BA/4B93/21?=3874/6345G:36/AB8/49>??/9>99>?/9B=393:7E/9>5:73:>:23/2>:/;3/65AA521?7I/

./ OA/7M383/54/>:/5:41AA5253:7/BD3::344/BA/7M3/21?=387E/=3G37>75B:/D8B=5636/P57M5:/7M3/478127183/P5??/
637385B8>73I/

Q&$)*,)&)R,-S,TU$V,W,)*%-

./ X:4183/=3G37>75B:/347>;?54M34I/

./ X:4183/=3G37>75B:/2B:45474/BA/65=3843/4D32534/>:6/M35GM74I/

./ JB:78B?/P3364/>:6/45?7/;15?61DI/

./ Y>5:73:>:23/4MB1?6/B2218/>7/?3>47/B:23/>/AB87:5GM7/6185:G/2B:4781275B:/>:6/;3/B:GB5:GI/

./ Y>5:7>5:/A18:57183I/

./ Z:6387>[3/5:4D3275B:/BA/3:78>:234/7P523/>/<3>8/7B/3:4183/>22344/AB8/A>1:>I/

/

>H/X:78>:23/AB8/21?=387/>:6/4MBP5:G/83?>75=3/M35GM7/BA/D>44>G3/

/

;H/\36G3/AB8/68</D>44>G3/P57M5:/7M3/21?=387/

]̂_̀abcdedefgcchijbaklmmcn̂opclcqbj_bcorckarŝjbcjatcklmml_bcuracvlmmrnlâbmwcx̂mm̂ricyblvpwc
z̀ bbimqlijc{|vrooc}gg~�ec
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%&'()*+,-,-..+/0122+010012+3(24*)5+6*7&'8-+

$
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%&$'()*+(,(-.$-/012/%-$.123(/4$

56789:;<=<=>?;@6A79AB;CD;7:E:9AF;DA8EA;G8FH:9I;J6IK;D89E6I89:;IKAI;GAE;AGGCBBCLAI:;MCAFAN=;
OCI:P;;CQI6CEAF;:RI:EN6CEN;SF:ALT8QNU;CE;:6IK:9;:EL;CD;IK:;KC96VCEIAF;D89E6I89:;FC7N=;

OCI:P;DA8EA;:RGF8N6CE;D:EG6E7;6N;8N:L;IC;786L:;DA8EA;6EIC;G8FH:9IN;SWNI9A67KIX;D:EG:;L:N67EU;S56789:;YU=;

$

$

56789:;<=<=>Z;;[:AL;8Q;QCF:;IC;A;KC96VCEIAF;FC7;8N:L;IC;I9AH:9N:;IK:;G8FH:9I;AI;A;NAD:;K:67KI;
S\CY6ENCET]CF9AIK;?̂ _̂U=;
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%&'()*+,-,-./+0*1('*+234*+5*&6'+(7&4&8*9+5:+;+<3;4;+;7+7=*+*67);6>*+73+;+>(4?*)7-+

$

$

@A$
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&'()*+,-.-./0,12,&1)31,)34+*5166,7*89,:83;'<<+,=5(*14+,>?@A,B8146,134,C*177'D,E)FG8*'FH,5*8I+DF2,
'34'D1F'3(,*+J)'*+4,G+'(GF,78*,G8*'K83F1<,<8(6,>B8L'3683MA8<*1FG,NOOP2.,

L2,:*1DQ+F6,)6+4,F8,177'R,;+*F'D1<,<8(6,F8,)34+*5166,L16+S,)6+4,83,T+<()3,F8,UG'34+*1G,5*8I+DF,>?@A,
B8146,134,C*177'D,E)FG8*'FH,5*8I+DF2,>B8L'3683MA8<*1FG,NOOP2.,

## #

# V%# $%#

#

W%#

&'()*+,-.-./-,X'77+*+3F,FH5+6,87,71)31,)34+*5166+6,U895F83,B814S,:*'6L13+,>@D8FF,NOOY2.,
12,Z16F,Z;+<H3,B13(+S,?8*FG,[)++36<134,>@D8FF,NOOY2.,,C*1\<+*,*85+6,\+*+,'36F1<<+4,F8,1DD899841F+,

1*L8*+1<,98;+9+3F.,
L2,T+<()3,F8,UG'34+*1GS,38*FG+*3,?+\,@8)FG,A1<+6.,X+6'(3+4,F8,1DD899841F+,1,3)9L+*,87,65+D'+6S,

'3D<)4'3(,L'*46.,
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./012345656784.91:943;<=1>/?:4@3:<34/:>A9==9A/?:41>3B4A?401/B34@91:94A?4<1=C32A43:A29:<3>4DEF9003BG4
@3:<34B3>/0:H64
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KL#MNOMLP,Q$N+'R#$(R#PRONSRNO,P#PTLN'U#$,#$N+'R#-+RTLNR#SL)R(SR#()U#L)VL+)V#+)*L'*,W,)R#LX#(#$(R#PM,S+('+PRY#

Z[\]̂_̀a[bc]a[d[_e\f̀

g# h,P+V)P#(O,#U,M,)U,)R#L)#RT,#R(OV,R#$(R#PM,S+,Pi#RT,#,)*+OL)W,)R#()U#RT,#SN'*,ORjP#MNOMLP,Y#

g# k#V,),O('#U,P+V)#O,lN+O,W,)R#W(m#$,i#XLO#,n(WM',o#

p# qYr#RL#s#W,RO,P#+)#U+(W,R,OY#

p# tX#PNXX+S+,)R#',)VRT#RL#(''L-#,)LNVT#$,)UP#RL#MO,*,)R#'+VTR#XOLW#O,(ST+)V#RT,#W(+)#OLLPR+)V#P+R,#
uv+VNO,#wYwYqx%Y#

Q# yX#L)'m#L),#$,)U#+P#RL#$,#SL)PRONSR,Ui#+R#PTLN'U#$,#PNXX+S+,)R#,)LNVT#u(MMOLn+W(R,'m#z{#|#
}{#U,VO,,P%#RL#,)PNO,#U(O~),PP#(R#RT,#OLLPR+)V#P+R,Y#

p# �(*,#T,+VTR#*(O+(R+L)#('L)V#+RP#',)VRT#()U#(R#',(PR#R-L#,)RO()S,Pi#MO,X,O($'m#(R#U+XX,O,)R#T,+VTRPY#

Q# yX#RT+P#+P#)LR#MLPP+$',#LO#RT,#(+W#+P#RL#P+WM'm#MOL*+U,#(#OLLPR+)V#P+R,#RT,)#UO+*+)V#(#SN'*,OR#
+)RL#(#M+',#LX#X+''#W(m#('PL#$,#PN+R($',#+X#U,P+V),U#(MMOLMO+(R,'mY#

p# �LLPR+)V#P+R,P#T(*,#$,,)#SL)PRONSR,U#NR+'+P+)V#SL)SO,R,#SN'*,ORPi#M+M,P#()U#RmO,PY#

p# �L)PRONSR#RT,#OLLPR#(O,(#LNR#LX#OLNVT#OLS~#LO#T(*,#RT,#OLLX#LX#RT,#OLLPR+)V#(O,(#OLNVT,),UY#

p# k#S(O,XN''mQU,P+V),U#X,)S,#(R#RT,#,)RO()S,#W(m#$,#O,lN+O,U#RL#~,,M#M,LM',#LNRY#k#P+V)#W(m#$,#
MOL*+U,U#RL#+)XLOW#RT,#MN$'+S#-Tm#(SS,PP#+P#U,)+,UY##h,P+V)#RT,#X,)S,#(MMOLMO+(R,'m#RL#,)PNO,#
$(R#(SS,PP#O,W(+)PY#

g# k+OX'L-#),,UP#RL#$,#,PR($'+PT,Uo#

p# �-L#,)RO()S,P#(R#U+XX,O,)R#',*,'P#uMO,X,OO,U#LMR+L)%#LO#(#P+)V',#,)RO()S,#-+RT#RT,#+)R,O+LO#LX#RT,#
OLLPR+)V#(O,(#RL#$,#+)S'+),U�U,S'+),U#RL#SO,(R,#R,WM,O(RNO,#()U#MO,PPNO,#U+XX,O,)R+('P#RL#
,PR($'+PT#(+O#X'L-Y#

p# �TLN'U#)LR#$,#PL#PROL)V#(P#RL#SO,(R,#-+)Ui#$NR#O(RT,O#(SR#RL#X(S+'+R(R,#(+O#O,M'(S,W,)R#+)#RT,#
PRONSRNO,Y#

p# �T,O,#(O,#)L#P+WM',#U,P+V)#VN+U,'+),P#RL#(ST+,*,#(MMOLMO+(R,#(+OX'L-Y#
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$% &%'()*+%,-%.+/0+'(.1'+%'+*2/+3%(.%4('2,13%0,2).3%2)%.5+%3.'16.1'+%)++73%.,%8+%6'+(.+79%

:% ;+32*)+7%.,%(66,//,7(.+%(3%/()<%72--+'+).%30+62+3%(3%0,3328=+%8<%+3.(8=2352)*%(%'()*+%,-%
72--+'+).%6,)72.2,)39%

:% >(<%8+%(652+4+7%8<%6,)3.'16.2)*%',,-%(4+)3%.5(.%.'(0%?('/%(2'%()7%3,/+%3+6.2,)3%?5265%('+%
=,?%()7%.'(0%.5+%6,=7%(2'9%

$% &%52*5%7+*'++%,-%.+/0+'(.1'+%()7%51/272.<%81--+'2)*%-',/%.5+%(/82+).%6,)72.2,)3%23%0'+-+''+79%

$% @.'16.1'+3%)++7%.,%8+%812=.%.,%0',.+6.%8(.3%-',/%0'+7(.,'3%A'(.3B%3)(C+3%()7%3,%,)D9%E523%6()%8+%
(652+4+7%8<F%

:% @/,,.52)*%=,?+'%?(==3%,-%.5+%',,3.%('+(%?2.5,1.%()<%0',G+6.2,)3%-',/%.5+%*',1)7%,'%()<%35+=4+39%

:% H',4232,)%,-%.,.(=%7('C)+33B%(3%.523%/(<%(6.%(3%(%8(''2+'%.,%3,/+%0'+7(.,'39%

$% I,)3.'16.%',,3.2)*%32.+3%?2.52)%.5+%3.'16.1'+%,1.%,-%',6C%A0'+-+''+7D%,'%(%?,,7%/(.+'2(=9%

:% @.++=%6()%'13.%()7%6(13+%7(/(*+%.,%8(.3J%-++.9%

:% @.++=%6()%(6.%(3%(%6,)716.,'%,-%5+(.%()7B%.5+'+-,'+B%.'()3-+'%5+(.%(?(<%-',/%.5+%',,3.%32.+9%

:% K,,7%/(.+'2(=%7,+3%),.%=(3.%-,'%(%=,)*%0+'2,7%,-%.2/+B%0('.261=('=<%2)%.5+%L1)7+'*',1)7J%
+)42',)/+).%,-%(%',,3.2)*%32.+9%

:% M(.3%0'+-+'%.,%',,3.%,)%6=+()%31'-(6+39%

%

%

(D%H=()%42+?%2==13.'(.2)*%(%0,3328=+%8(.%61=4+'.%7+32*)%0',4272)*%(%7('C%',,3.2)*%32.+9%

%
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%&$'()**+*,-./)012$3/,4$*5)4/06$.5,$2/65.$6(17/,0.$-(,1.,7$8()9$%,07*$/0$.5,$-:23,(.;$

$

$

-&$<160/8/,7$3/,4$)8$1$%1.$())*.$*,-./)0$=-/(-2,7$/0$%2:,$/0$=%&&$

>?@ABCDEFEFGHDDIJKDLAMNCBKFDDOPKCDKQCDBPA@QDBPPRDBPPSK?T@DSABRJLCDJTUDSVPPKQDS?UCDWJMMSDKPDXBCNCTKD
XBCUJK?PTFD

EFYD ZTUCBXJSS[D\ATTCMD

]̂_/-122̂$():07$_/_,*$)8$(,21./3,2̂$*9122$7/19,.,($=8)($,̀19_2,a$2,**$.510$b;c$9,.(,*$/0$7/19,.,(&;$<1̂$12*)$
%,$.,(9,7$10$,-)+_/_,;$

"ded�������	���������

f$ g9122+*/h,7$81:01a$7,_,07/06$)0$7/9,0*/)0*a$107$45,.5,($/.$/*$4,.$)($7(̂;$

f$ i/9/.,7$1__2/-1%/2/.̂$.)$9,7/:9+$.)$21(6,+*/h,7$81:01;$

"ded������������������	�����

f$ j,8,($.)$g,-./)0$k;kl$m07,(_1**l$':23,(.$8)($7,.1/2,7$/08)(91./)0$)0$7,*/60$8,1.:(,*$.)$,0510-,$.5,$
.:00,2n*$8:0-./)012/.̂;$

f$ g:/.1%2,$8)($1o:1./-$81:01$/8$/0*.122,7$%,2)4$41.,($2,3,2$%:.$5̂7(1:2/-$_(,8,(,0-,*$)8$1o:1./-$81:01$
9:*.$%,$.1p,0$/0.)$-)0*/7,(1./)0;$

f$ q02̂$*:/.1%2,$8)($.,((,*.(/12$81:01$/8$.5,$.:00,2$/*$2)-1.,7$/0$10$1(,1$.51.$7),*$0).$,̀_,(/,0-,$82))7/06;$
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#$ %&'()*$(+,-./&0$12&*$3$0&0(435&0$0-3(*3)&$,(,&$('$(*'5366&0$36.*)'(0&$3$738*390&0(435&0$
58**&6:$

;<=> ?@ABCDEFFG>HCIAJB>

K$'5-8458-&$5235$+3(*53(*'$52&$)-30&$.7$52&$-.30$.-$&6&/35&'$52&$5-377(4$3L./&$52&$'8--.8*0(*)$63*0M$366.1(*)$
3*(+36'$5.$,3''$8*0&-$52&$-.30$NO3L6&$P:Q:RS:$T5$734(6(535&'$135&-$0-3(*3)&$.-$52&$+./&+&*5$.7$6.436$28+3*$
5-377(4$3*0$'&4.*03-(6U$52&$,3''3)&$.7$1(606(7&:$

!VWV�����������������

X$ K66$738*3$

!VWV��������������
�����	���

X$ Y./&+&*5$4.--(0.-'$,-./(0&0$8*0&-$L-(0)&'$3-&$52&$+.'5$3,,-.,-(35&$4-.''(*)'$7.-$'(5&'$1(52$
52-&35&*&0$',&4(&'M$7('2$23L(535$.-$3Z835(4$/&)&535(.*:$

X$ [-(0)&'$1(52$*.$(*9'5-&3+$'8,,.-5$'&45(.*'$3-&$52&$.*6U$4-.''(*)'$5235$,.'&$*.$,2U'(436$L3--(&-$5.$7('2$
+./&+&*5:$

X$ \&*&-366UM$L-(0)&$'5-8458-&'$23/&$52&$6&3'5$(+,345$.*$3Z835(4$738*3$,3''3)&$3'$52&U$*.-+366U$(*/.6/&$
+(*(+36$0('58-L3*4&$5.$52&$135&-$76.1$3*0$3Z835(4$23L(535:$

X$ ]'&0$12&*$7-&Z8&*5$7('2$4-.''(*)'$3-&$3*5(4(,35&0:$

Ê_̀B>;<=<a>̂bDBF>cd>_CIAJBF<>

e(*)6&$',3*$
L-(0)&$

$

f.$(*5&-+&0(35&$'8,,.-5$,U6.*'$

Y865(,6&$',3*$
L-(0)&$

$

g*&$.-$+.-&$(*5&-+&0(35&$'8,,.-5$,U6.*'$

h(30845$

$

K$6.*)$+865(9',3*$L-(0)&$

\-(0$L-(0)&$

$

i.*'5-845&0$7-.+$-3(613U$6(*&'$3*0$1&60&0$L&3+'M$
1(52$4.*4-&5&$3L85+&*5'$3*0$,(&-'M$52&U$-3*)&$
7-.+$P9Rjj$+&5-&'$(*$6&*)52$3*0$3-&$-&635(/&6U$
42&3,$5.$L8(60:$

klmnopqrlstnrlulpvmqwxrqystyvnzqm{lznlm|q

X$ [8(65$5.$3/.(0$+3-(*&$,63*5'$3*0}.-$2()2$/368&$7('2$23L(535'M$12&-&$,.''(L6&:$

X$ %&'()*&0$5.$',3*$52&$135&-13U$1(52$*.$(*9'5-&3+$'8,,.-5'M$12&-&/&-$,.''(L6&:$

X$ %&'()*&0$3*0$4.*'5-845&0$5.$344.++.035&$366$76.1$4.*0(5(.*':$

#$ e&&~$&�,&-5$30/(4&$.*$3$-3*)&$.7$(''8&'M$(*4680(*)$)&.)-3,2UM$2U0-.6.)UM$2U0-386(4'M$
)&.5&42*(436$3*0$)&.42&+(436$(''8&'$3*0$-.30$)&.+&5-U:$

#$ �634&$,(&-'$3*0$7..5(*)'$L&U.*0$52&$423**&6$3*0$3L./&$52&$2()2$135&-$+3-~$5.$3/.(0$
4.*'5-(45(*)$52&$423**&6$3*0$-&084(*)$52&$76.1$3-&3:$

X$ f&&0$5.$4.*'(0&-$&-.'(.*$+3*3)&+&*5$N3(+&0$35$0&4-&3'(*)$+3(*5&*3*4&$4.'5'S:$

X$ ]'&$)-35&0$0&4~(*)$.*$3$+865(63*&$L-(0)&$5.$366.1$6()25$3*0$+.('58-&$5.$,&*&5-35&:$g*6U$4.*'(0&-$(7$52&$
-('~$.7$,.6685(.*$7-.+$-.30$',(66'$('$+(*(+36:$

X$ T*$52&$43'&$.7$+865(,6&$63*&$L-(0)&'M$3$)3,$L&51&&*$63*&'$1(66$3''('5$(*$366.1(*)$6()25$,&*&5-35(.*$8*0&-$
52&$L-(0)&:$
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#
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2%<)H*I8:=%00)*J5&(1<)*?K81<2*1:<*L(199%4*M'368(%3FD*?K87%:28:NO80(136*ABBCD,*

#



�����������	
�������	������������	��� �����������������	����������������
�����������	������� �	�����������
���������������

�

��������	
�����
�	���� �������!�

"���������

�

## #

# $%# &%#

'()*+,-./00/.---12,3456-7,28,-9:-5;;:4-<:5;5=-9:-,=85>,-7+:?-9@,-+:5A-8:++(A:+/-
5B-C@:9:-95<,2-7+:?-9@,-A+:>3:77-=(A,-:7-5-:2,3456-7,28,-;:859,A-59-D,;)*2-9:-E@(2A,+5@-=,89(:2-:7-

9@,-C58(7(8-F:9:+456-GHIJ-K:5A=-52A-L+577(8-M*9@:+(96B/-
NB-L@,-+5?>-;,5A(2)-*>-9:-9@,-A+:>3:77-=(A,-:7-9@,-7,28,/-

#

#

'()*+,-./00/O-P=,-:7-5-:2,3456-7,28,-A,=()2-N6-<:5;5=-9:-,=85>,-9@,-+:5A/-Q7-2:9-*=(2)-7;:>>639:>-
7,28(2)R-59958@-=@,,9-?,95;-(2-588:+A528,-4(9@-F5(2-K:5A=-I952A5+A-S+54(2)-0.TU/-

VW� ��	��
�������

X# YZ[\[]̂_#̂ [̀#ab\[a[]̂#bc#$ad̀e&e$]_#$fZb__#̂ [̀#Zb$g#&ĥ#$i_b#geZ[f̂_#̂ [̀a#̂bj$Zg_#fhi\[Ẑ_#
dZb\ege]k#_$c[#d$__$k[l#

X# m[_ek]#e]#fib_[#fb]_hî$̂eb]#jề#$ad̀e&e$]#[nd[Ẑ_#$_#gecc[Z[]̂#_d[fe[_#̀$\[#gecc[Z[]̂#Z[oheZ[a[]̂_l#
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X# qhZZ[]̂ir#&[e]k#ab]êbZ[g#cbZ#[cc[f̂e\[][__l#
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,.5:)2),'$,33/(($AB)710/$C<@@<DE<$

F$ GH5/3*/6$.)').1.$4)+/*)./$&+$I?$J/,0(<$

#$ %,'$2/$,**,3:/6$*&$&*:/0$+,1',$+/'3)'7$&0$(/310)*J$+/'3)'7$AB)710/$C<@@<KE<$

#$ %&'(*013*$1()'7L$

F$ M$(&4)6$(://*$&+$610,24/$0122/0$A)'(/0*)&'$0122/0E$;:)3:$0/,3:/($,550&H).,*/4J$>??N-??$..$
:)7:<$

N$ =:/$)'(/0*)&'$0122/0$)($3:&(/'$+&0$)*($610,2)4)*JO$,8,)4,2)4)*J$,'6$*:/$4/'7*:$&+$*:/$0&44($A-?N
@??$.E$(1554)/6<$

F$ P/3J34/6$54,(*)3$54,'9($AI??$..$H$>?$..$H$Q$.E$

F$ P/3J34/6$54,(*)3$5&(*(L$

N$ &'/$,*$/,3:$/'6$&+$*:/$54,'9($AR-$..$H$R-$..$H$@I??$..E$

N$ ,$5&(*$,*$.)6N(5,'$A-?$..$H$-?$..$H$@I??$..E$

F$ %&'(*013*$*:/$0&&+$A@--$..$,*$,'$,'74/$&+$>-$6/70//($+0&.$*:/$54,'9(E$,'6$4)5$AQ?$..$,*$,'$
,'74/$&+$>-$6/70//($+0&.$*:/$S0&&+SE$&+$50/N+,20)3,*/6$7,48,')(/6$(://*($A@<I$..E<$=:)($)($
,**,3:/6$*&$*:/$*&5$&+$*:/$54,'9(<$

F$ T105&(/$&+$1()'7$0/3J34/6$54,(*)3$54,'9($,'6$5&(*(L$

N$ U&'7$*/0.$610,2)4)*JV$

N$ W&$'&*$0/X1)0/$5,)'*)'7$&0$(/,4)'7V$

N$ Y,6/$+0&.$0/3J34/6$50&613*(V$

N$ Z'(*,44/6$1()'7$.,'1,4$4,2&10V$,'6$

N$ G,()4J$0/5,)0/6$1()'7$:,'6$*&&4(<$

#$ [/*$+/'3/$C?N@??$..$)'*&$*:/$70&1'6$*&$50/8/'*$.&8/./'*$1'6/0$+/'3/(<$

#$ %4/,0$8/7/*,*)&'$&'/$./*0/$&'$/)*:/0$()6/$&+$*:/$+/'3/<$

#$ M'74)'7$*:/$+/'3/$*&;,06$3148/0*$/'*0,'3/($:,($2//'$+&1'6$*&$2/$.&0/$/++/3*)8/$*:,'$2/)'7$
3&'(*013*/6$5,0,44/4$*&$*:/$0&,6<$
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#$ ](/6$610)'7$3&'(*013*)&'$AB)710/$C<@@<@?EL$

F$ [:,6/$34&*:$(/*$)'*&$*:/$70&1'6$,'6$,**,3:/6$*&$0/&$:&&9(<$
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àbcdecacfegheijbkelecdmng

#$ Z*$)($).5/0,*)8/$*:,*$8/7/*,*)&'$0/.,)'($34/,0$&+$2&*:$()6/($&+$*:/$+0&7$+/'3/<$

#$ G'(10/$*:/0/$,0/$'&$20/,3:/($*&$*:/$+/'3/<$

#$ Y,)'*/','3/$3:/39($(:&146$&3310$&'$,$0/714,0$2,()(<$

opqacdaremng

#$ M8&)6($0&,69)44$&+$,.5:)2),'(<$
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HIJ$KJLMNO$PQR$STRSUJ$PJOVMON$IWL$XJJO$LQTRVJK$PRQY$QZJRLJWL$LMSTWSMQOL[$HIJ$W\\UMVWXMUMS]$QP$SIJ$KJLMNO$SQ$
T̂LSRWUMWO$STRSUJ$L\JVMJL$IWL$XJJO$TOSRMWUUJK[$

_$ J̀LMNOJK$SQ$KMZJRS$STRSUJL$WaW]$PRQY$SIJ$RQWK$WOK$SIRQTNI$W$STRSUJbL\JVMPMV$VTUZJRS[$

_$ cdd$YY$IMNI$aQZJO$ZMO]U$JRQLMQO$VQOSRQU$PJOVMON$aMSI$\RJbWSSWVIJK$aQQKJO$LSWeJL[$$fRJPJRWXU]$
MOLSWUUJK$WS$SIJ$JKNJ$QP$SIJ$YQaJK$RQWK$VQRRMKQR[$

_$ HIJ$XQSSQY$JKNJ$QP$SIJ$PJOVJ$YTLS$XJ$XTRMJK$gdd$YY[$HIJ$WXQZJbNRQTOK$IJMNIS$QP$SIJ$PJOVJ$ML$SITL$
hdd$YY[$

_$ HIJ$JOKL$QP$SIJ$PJOVJ$LIQTUK$XJ$STROJK$XWVe$NRWKTWUU]$SQaWRKL$SIJ$aWSJR$WS$UJWLS$idbjdd$YJSRJL[$

_$ kMONUJbJOSRWOVJ$LVRJJO$PTOOJU$SRW\L$IWZJ$WULQ$XJJO$TLJK[$
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_$ nQOLSRTVSJK$SQ$KMRJVS$VWLLQaWRMJL$SQ$PWTOW$VRQLLMON$\QMOSL$opMNTRJ$c[jj[jjq[$

_$ nQOLSRTVSJK$QP$LIWKJ$VUQSI$SQ$MOIMXMS$ZMJa$QP$IWXMSWS$QO$QSIJR$LMKJ$QP$SIJ$RQWK$opMNTRJ$c[jj[jgq[$$rP$
IWXMSWS$QO$QSIJR$LMKJ$QP$RQWK$ML$ZMLMXUJ$SIRQTNI$PJOVJs$VWLLQaWRMJL$aMUU$WSSJY\S$SQ$\WLL$SIRQTNI$PJOVJ$
WOK$QPSJO$JOK$T\$XJVQYMON$JOSWONUJK[$

_$ k\WVJ$TOKJROJWSI$SIJ$PJOVJ$WUUQaL$LYWUU$YWYYWUL$SQ$\WLL$SIRQTNI$WOK$JOWXUJL$JWL]$WVVJLL$PQR$
LUWLIMON$YWVIMOJR][$

_$ tJRSMVWU$NW\L$MO$SIJ$PJOVJ$WUUQa$VWLLQaWRMJL$SRW\\JK$QO$SIJ$RQWK$SQ$XJ$KMRJVSJK$SQ$SIJ$IWXMSWS$LMKJ[$

_$ kMNOWNJ$SQ$XJ$\UWVJK$WS$SIJ$JOK$QP$SIJ$XWRRMJR$PJOVJ$SQ$WUJRS$KRMZJRL$SQ$SIJ$\RJLJOVJ$QP$\QSJOSMWU$
VWLLQaWR]$VRQLLMONL[$

_$ HIJ$JPPJVSMZJOJLL$QP$SIJ$VTRRJOS$PJOVJ$KJLMNO$SQ$NTMKJ$VWLLQaWRMJL$SQ$MOLSWUUJK$PWTOW$VRQLLMON$
LSRTVSTRJL$ML$TOeOQaO$WOK$SIJ$KJLMRJ$SQ$PJOVJ$UWRNJ$\QRSMQOL$QP$SIJ$RQWK$VQRRMKQR$SQ$JOLTRJ$
JPPJVSMZJOJLL$YW]$OQS$XJ$W\\RQ\RMWSJ[$



�����������	�
�������������������� �����	���	������������	��������������
�����������������������	����� �����������������	�

�

������������  �
������!���	�����
"����� � �

�

#

$%#&'($)*'+#,'-.'#+'/)0-#

#

#

1%#23'43)'5#

6789:;<=>??>??<@ABBCDA:E<F;GH7G8<897I7G8<J7:IB<KCDA:IB<KL;<BAF;<FA9GA<H:CBB7G8<BK:9HK9:;><

#



�����������	
�������	������������	��� �����������������	����������������
�����������	������� �	�����������
���������������

�

��������	
�����
�	���� �������!�

"���������

�

#
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#
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%&'(()(*+,-'./0$1-*2$

3456789:;<<;<=99>?@A896BC87B8@DE9DE89F8BA89@GGHIJ9JK@GG9K@KK@GJ9DH9KHL89DE7H65E9DE89M7H@C879
G@BCJA@?8;9
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T$ U/+&'V'W(X$

"S��S�� ����������������	�����

T$ YV*+-*()(V*+-Z-+$*ZZ*+,-1*.*(($/.W$&*(V'.(*($/&*$1/&-*WX$['&$*\/]V0*̂$,_*$V/W*]*0'.$&*(V'.W*W$,'$/$
(+*.,$̀a$/VV&'/+_-.b$-,$,'$-.1*(,-b/,*$2_-0(,$,_*$2/00/̀a$Z0*W$Z&']$-,$cd/]V$efghij$kllmnX$

T$ o*]V'&/&a$p(*$]/a$̀*$/VV&'V&-/,*X$o_-($2-00$&*Wp+*$,_*$0-q*0-_''W$'Z$_/̀-,p/,-'.$,'$,_*$(+*.,X$

r$ ['&$*\/]V0*̂$+'p0W$̀*$p(*W$2_-0*$]/-.,*./.+*$+&*2($]*.W$b/V($-.$Z/p./$*\+0p(-'.$Z*.+-.bX$

T$ %/(*$(,pWas$

r$ o*(,*W$,_*$&*(V'.(*$'Z$2*(,*&.$b&*a$q/.b/&''($,'$,_*$p&-.*$'Z$W-.b'*(̂$2_-+_$-.-,-/,*W$/$Z0-b_,$
&*(V'.(*̂$2_-0*$_p]/.$p&-.*$-.-,-/,*W$.'$&*(V'.(*$ct/&('.($efghij$kllunX$

:;<=99 O@77487JP9v87AE4B59w8D8778BDJ9

x-&W($V*&+_-.b$/̀'1*$&'/W($+/.$+/p(*$/$_/y/&W$2_*.$*\+&*,-'.$0/.W($'.$V/((-.b$+/&(X$o_*$-.(,/00/,-'.$'Z$
V*&+_-.b$W*,*&&*.,($'.$&'/W$Zp&.-,p&*̂$(p+_$/($0-b_,$V'0*(̂$+/.$&*Wp+*$,_-($&-(qX$

"S�zS�� �����	���������

T$ x-&W(X$

"S�zS�� ����������������	�����

T$ {YV-W*&{$W*,*&&*.,($Z-,,*W$,'$,_*$,'V$(-W*$'Z$0-b_,($c[-bp&*$|X}~X}nX$

T$ �-b_,$V'0*($W*(-b.*W$,'$W*,*&$V*0-+/.$&''(,-.b$'VV'&,p.-,-*($c[-bp&*$|X}~Xkn$

T$ �$̀-&W$W*,*&&*.,$2-&*$/,,/+_*W$,'$,_*$b/.,&a$+&'(($̀/&̂$2-,_$/(('+-/,*W$̀-&W$V*&+_*($+'.(,&p+,*W$,'$
*\,*.W$,_&**$]*,&*($'p,$Z&']$,_*$b/.,&a$c[-bp&*$|X}~X~nX$

T$ %/(*$(,pWas$

r$ t*0-+/.($/0'.b$,_*$�'pb_,'.$�-b_2/a$cY'p,_)*/(,$�p**.(0/.Wn$&*(,$'.$,_*$,'V$'Z$0-b_,$V'0*($
+/p(-.b$/$_/y/&W$2_*.$,_*-&$W&'VV-.b($0/.W*W$'.$2-.W(+&**.($'Z$]','&$1*_-+0*($/.W$1-('&($'Z$
]','&+a+0*$&-W*&(X$

r$ U-,-b/,-'.s$

)$ {YV-W*&{$W*,*&&*.,($_/1*$̀**.$&*,&'Z-,,*W$,'$,_*$,'V$(-W*$'Z$0-b_,(X$

)$ �$̀-&W$W*,*&&*.,$2-&*$/,,/+_*W$,'$,_*$b/.,&a$+&'(($̀/&̂$2-,_$/(('+-/,*W$̀-&W$V*&+_*($2/($
+'.(,&p+,*WX$
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%
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4A%C*1(57*8%D5*9%3)%0,58*-%8*1*--*61%
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Q$ qaTSZWgWTXZ$gZ̀$USZSag_$k_glSbSZW$XY$ZS]W$\X]S[$bc[W$WgrS$TZWX$gllXcZWd$

e$ sgTZYg__i$

e$ mcZ_TUVW$tbc[W$kaXhT̀S$[Vg̀S$̀caTZU$[cbbSaui$

e$ vaX\g\T_TWp$XY$VcbgZ$̀T[Wca\gZlS$tghXT̀$TZ[Wg__TZU$g_XZU$̂g_rTZU$Waglr[ui$

e$ wgWcag_$ZS[WTZU$Vg\TW[i$xZ̀SaWgrS$\g[S_TZS$[cahSp[$kaTXa$WX$WVS$aSbXhg_$XY$VX__X̂ [$WX$̀SWSabTZS$
ZS[W$\X]$[kglTZU$gZ̀$XaTSZWgWTXZi$

Q$ oglV$[kSlTS[$aSycTaS[d$

e$ z$̀TYYSaSZW$[Wp_S$XY$ZS[W$\X]i${X__SlW$TZYXabgWTXZ$YaXb$ZgWcag_$VX__X̂ [$\SYXaS$aSk_glSbSZW[$gaS$
lXZ[WaclWS̀i$
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e$ {_c[WSa[$XY$ZS[W$\X]S[$WX$\S$[SkgagWS̀$\p$gkkaX]TbgWS_p$~�$bSWaS[i$



�����������	�
�������������������� �����	���	������������	��������������
�����������������������	����� �����������������	�

�

������������  �
������!���	���"�
#����� � �

�

$% &'()*+',-.%

/% 0)-(%123%4',,%(5+678)--%-529,:;%+:)',,<;%1)%'%=+8+=9=%2>%?@%==;%(2%A*2B+:)%(5)%C*)'()-(%
*)-+-('86)%(2%)3()*8',%()=A)*'(9*)%B'*+'(+28D%

/% E,<422:.%FGHIJ%==%(5+67%'8:%6'8%1)%-29*6):%>*2=%)8B+*28=)8(',,<H>*+)8:,<%62=A'8+)-D%

/% K'*:422:.%LAA*23+='(),<%?@%==%(5+67%'8:%6'8%1)%-29*6):%>*2=%4'-()%A*2:96(-%>*2=%(+=1)*%
A*2:96(+28D%

/% 028H(23+6%2*C'8+6%(+=1)*%-)',)*%-529,:%1)%9-):D%

/% &)(',%):C+8C%28%,+:%+-%*)M9+*):%(2%A*)B)8(%:'='C)%1<%65)4+8CD%

/% N8()*8',%='()*+',%:2)-%82(%5'B)%(2%1)%A*2B+:):%+8%=2-(%8)-(%123)-%98,)--%-A)6+>+6',,<%:)-+C8):%
>2*%1'(-D%

H% O'(-%*)M9+*)%+8()*8',%A,'-(+6%=)-5%2*%-5':)%6,2(5%(2%',,24%(5)=%(2%6,+8C%(2%2*%6,+=1%4+(5+8%
(5)%8)-(%123D%

$% P+=)8-+28-%'8:%)8(*'86)%,26'(+28-.%

/% N8()*8',%4+:(5-%2>%G@HFQ@%==%'8:%FQ@HIR@%==%'*)%=2-(%62==28,<%9-):D%

/% P2%82(%9-)%8)-(%123)-%4+(5%,)--%(5'8%I@@%==%1)(4))8%(5)%)8(*'86)%'8:%8)-(%123%>,22*;%98,)--%
('*C)(%-A)6+)-%*)M9+*)-%'8%)8(*'86)%+8%(5)%>,22*D%

/% S8(*'86)-%6'8%1)%'%52,)%,26'():.%

H% '(%(5)%>*28(%8)'*%(5)%(2AT%

H% '-%'%52,)%28%(5)%-+:)%8)'*%(5)%(2AT%2*%

H% '-%'%-,+(%28%1'-)%2*%52,)%28%1'67;%(24'*:-%(5)%(*))D%

$% U*))%'(('65=)8(.%

/% E*)>)*'1,)%(2%9-)%'%-(*'A%',,24+8C%(*))%C*24(5;%(5'(%:2)-%82(%:'='C)%(5)%(*))D%

/% L(('65):%1<%)+(5)*%4+*+8C%:+*)6(,<%(2%(5)%(*987%2*%9-+8C%4+*)%5227-%A9(%(5*29C5%'%,22A%A,'6):%
'*298:%(5)%(*987%V)'-+)*%(2%*)=2B)WD%

/% U5)%9-)%2>%=)(',%+-%82(%*)62==)8:):%'-%+(%6'8%62**2:)%M9+67,<%'8:%4+,,%6'9-)%:'='C)%(2%(*))-D%

$% XA)6+)-H-A)6+>+6%:)('+,-.%

/% Y)'(5)*('+,%C,+:)*-;%-9C'*%C,+:)*-%'8:%A5'-62C',)-%'*)%(5)%=2-(%62==28%>'98'%>298:%+8%8)-(%
123)-%VO)<)*%'8:%Z2,:+8C'<%I@@QT%Z2,:+8C'<%[\]̂_̀%I@@aWD%

/% O*9-5('+,%'8:%*+8C('+,%A2--9=-%9-)%8)-(%123)-%4+(5%'8%+8()*8',%B2,9=)%2>%RQ%b@@%6=?D%

/% Y)'(5)*('+,%C,+:)*-.%

H% Z)8)*',,<%A*)>)*%-=',,%*)'*H)8(*<%123)-;%,'*C)%-,+(H)8(*'86)%123)-%'8:%4):C)H-5'A):%1'(%
123)-;%',,%4+(5%IJ%==%2*%-=',,)*%)8(*'86)%:+'=)()*-D%

H% c2=A'*+-28-%1)(4))8%(5)%:+>>)*)8(%:)-+C8-%2>%8)-(%123)-%4+(5%-=',,%)8(*'86)-%V4):C)%
'8:%828H4):C)W%5'B)%*)B)',):%82%-(*28C%A*)>)*)86)D%

H% LB2+:%=):+9=%-+d):%*)'*H)8(*<%123)-%4+(5%RJ%==%:+'=)()*%)8(*'86)-D%

H% e)M9+*)%'8%+8()*8',%B2,9=)%2>%?%b@@%6=?D%

/% X9C'*%C,+:)*-.%

H% f-)%8)-(%123)-%4+(5%-=',,%19(%5+C5%)8(*'86)-%VO',,%'8:%Z2,:+8C'<%I@@aWD%

/% Z*)'()*%C,+:)*-.%

H% E*)>)*%(*))%6'82A+)-%-2%'*)%98,+7),<%(2%1)%'((*'6():%(2%8)-(%123)-D%

/% XM9+**),%C,+:)*-.%

H% e)'*%)8(*<.%FJ@%3%IJ@%3%?J@%==D%



�����������	
�������	������������	��� �����������������	����������������
�����������	������� �	�����������
���������������

�

��������	
��  �
�	����!�������"�

#����� � �

�

$% &'()*+%,)-'(%.'/.$'01.2%345',%6)17%89%++%()/+'1'.%'01./0:',%/.'%/;,4%*1);),'(<%

=% >'0'./;%?',)@0%A40,)('./1)40,B%

C% D0%':4;4@),1%,74*;(%3'%40,)1'%(*.)0@%:;'/.)0@%14%'0,*.'%17/1%74;;46,%/0(%.'E;/:'+'01,%/.'%
.'+4F'(%/0(%.')0,1/1'(%6)17%+)0)+/;%)+E/:1%/0(%(),1*.3/0:'<%

C% G',1%345%*,'%),%('E'0('01%40%,'/,40,%H'5:'E1%I4.%I'/17'.1/);%@;)('.,J%/0(%E.','0:'%4I%
:4+E'1)14.,%HK'2'.%/0(%>4;()0@/2%LMMNJ<%

OPQRSTRPRUTVWTXYQZT[TRS\]V

=% &/)01/)0%I*.0)1*.'%6)17)0%0',1%345<%

=% '̂+4F'%E',1,_:4+E'1)14.,%I.4+%0',1%345<%

C% D1%/%+)0)+*+̀%,74*;(%4::*.%/I1'.%I).',%/0(%,14.+,<%a.'b*'0:2%4I%+/)01'0/0:'%),%417'.6),'%
*0c0460<%

=% d1);),'%+40)14.)0@%)0I4.+/1)40%14%('1'.+)0'%67'17'.%;4:/1)40̀%4.)'01/1)40%4.%/02%417'.%I/:14.,%0''(%14%
3'%/;1'.'(<%

ef� g����

=% h4+'%.4/(%:.4,,)0@%,1.*:1*.',%7/F'%3''0%.'1.4I)11'(%6)17%F/.)4*,%@'4+'1.):%(',)@0,%4I%1)+3'.%3/1%
.44,1,<%i7','%7/F'%*,*/;;2%3''0%)0,1/;;'(%3'0'/17%3.)(@'%(':c,%4.%:*;F'.1%:');)0@,<%

C% i7','%.44,1,%40;2%E.4F)('%.'I*@'%I4.%3/1%,E':)',%17/1%/.'%I4*0(%)0%/,,4:)/1)40%6)17%6/1'.%/0(%
I4./@'%4I%6/1'.<%

=% i7'%:'01./;%:');)0@%/.'/,%4I%;40@%,7';1'.'(%:*;F'.1,%4.%17'%,4II)1%4I%:40:.'1'%3.)(@'%(':c,%3'16''0%
:4+E4,)1'%@).('.,%),%17'%3',1%;4:/1)40%14%'0:4*./@'%,+/;;%3/1%.44,1)0@<%

=% i4%.'(*:'%7*+/0%(),1*.3/0:'%H)I%;)c';2J%)0,1/;;%3;/:c4*1%,:.''0,%/0(%j04$@4j%-40',%Ha)@*.'%N<k9<LJ<%

=% A/,'%,1*(2B%K/1%.44,1,%7/F'%3''0%)0,1/;;'(%*0('.%3.)(@',%)0%G'6%h4*17%l/;',<%m46'F'.̀%)0%,4+'%
:/,',̀%(',E)1'%:/.'I*;%E;/00)0@%/0(%'5E'.1%/(F):'%17'2%.'+/)0%*0*,'(%Ha)@*.'%N<k9<nJ<%

=% K/1%(.4EE)0@,%/.'%/%7'/;17%7/-/.(<%l7'.'%E.4F),)40,%/.'%+/('%I4.%3/1%.44,1)0@̀%,*:7%.44,1,%+*,1%3'%
6';;%:;'/.%4I%/.'/,%.'b*).)0@%+/)01'0/0:'%/::',,%4.%7*+/0%+4F'+'01<%

opqPRSPrT\]V

=% s.4F)(',%/%I4.+%4I%+)1)@/1)40%I4.%3/1,%67'0%17').%0/1*./;%.44,1)0@%,)1',%/.'%(),1*.3'(<%

tQ\PpqPRSPrT\]V
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&' N0,+5):'<*6'*=.,+'3).::,/1',/'*)5*:'O2,32'*)5'O500P0,-';8-'<.)5':-8+6',:')5M8,)5+A'
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Q$ uZXXaWV]$'WZaT$%̀ X̀%Z$US$'X$\X%dWf_$%YYX(UXa$'_$UZ%YYW($VSWTX$jmSZ[%V$vwxyz{$|}}~&g$

Q$ �Ŝ XZ$'WZa$aXVTWU_$\%T$'XXV$(SZZXf%UXa$US$UZ%YYW($VSWTXg$

Q$ �_̀W(%f$VSWTX$'%ZZWXZ$TUZb(UbZXT$[%_$\%dX$VX]%UWdX$XYYX(UT$SV$'WZaTg$

��w��yw����x

��� ���
�	�������	���������������������	����������M�

Q$ �T$[STU$SY$U\X$VSWTX$aXZWdXT$YZS[$U\X$ZS%a$TbZY%(X$%$(\%V]X$WV$U\X$XfXd%UWSV$%Va�SZ$U\X$U_̀X$SY$ZS%a$
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$% Q54,(2*18+(54,%5-%+184,;81*4+%45(,*%68))%<811(*1%HR(731*%S>JT>TI>%
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D% a+'*1%:81V(47,%54%45(,*%68)),%'8/*%8),5%<**4%3,*2%HR(731*%S>JT>bI>%

%

cdefghijklmkjinopdqirodshituppivuggdhgiwxuypogiz{{m|ki

%



�����������	�
�������������������� �����	���	������������	��������������
�����������������������	����� �����������������	�

�

������������  �
������!���	�����
"����� � �

�

#

$%&'()*+,-.,/*0(12341()25*26%3)*7188*7%59*)5:9%2&3*56*();':)*<%(;*35(%=)*1862&*59)*0'&'2*>?4133*
@01?86(*ABB.C,*

#

DE#FGDHIJDGKHL#HMNIK#ODPP#QKINRH#ONLSMTL#UMHINQKGDLNMH#MV#JMLKHLNDP#WNGQ#ILGNXKY#

#



�����������	
�������	������������	��� �����������������	����������������
�����������	������� �	�����������
���������������

�

��������	
��  �
�	����!�������"�

#����� � �

�

$

%&$'()*+,)(-*.$*/0+-$1)22$3-+04*$10.5$5/(06/*.)2$-.750*4+$0*7/(,/().-3$./$80*080+-$%0(3$+.(09-:$

;<=>?@ABCDECEAF?GHIJG?@HKAHL<I@AMGNNAOG??<@?IAH@@PAKLAQLHI<P@?AKR@A<II>@ALSAO<?PAIK?<T@CA

�U� �����������V��������
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W$ '5-$8)++$/c$.5-$Z-4-.).0/*$0+$%)+-3$Y,/*$0.+$8).Y(0.f$)*3$.5-$.f,-$/c$Z-4-.).0/*:$
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■ Koala Sensitive Road Design Plan 

 

  
 

 

Attachment E 
Department of Transport and Main 

Roads Koala proof fence and gate 

standard drawing 1603  

 

 

  





■ Koala Sensitive Road Design Plan 

 

  
 

 

Attachment F 
Brisbane City Council fauna exclusion 

fence standard drawing BSD-7009   
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■ Koala Sensitive Road Design Plan 

 

  
 

 

Attachment G 
Moreton Bay Regional Council fauna 

escape pole standard drawing GI-

0520  
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Attachment H 
Moreton Bay Regional Council fauna 

movement shelf standard drawing 

GI-0530 and GI-0531  
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■ Koala Sensitive Road Design Plan 

 

  
 

 

Attachment I 
Baseline raw data from SAT surveys 

 



page 1 

Koala Spot Assessment Technique Results 

The Scat meander-SAT method is an assessment of Koala activity involving a search for any Koalas and 

signs of Koala usage. The Scat meander-SAT involves actively searching for Koala scats and then 

identifying the tree where a Koala or scats was found. The nearest suitable Koala habitat tree is then 

identified and the same data recorded. The next closest habitat tree to the first tree is then assessed and 

so on until 30 trees have been recorded. The number of trees showing evidence of Koalas is expressed as 

a percentage of the total number of trees sampled to indicate the frequency of Koala usage. Assessment 

of each tree involves a systematic search for Koala scats beneath the tree within 1 m radius of the trunk. 

After approximately 2 person minutes of searching for scats, the base of the trunk is observed for 

scratches and the crown for Koala. 
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2016 SAT 1 

Date:  5th August 2016    

No.  Species Name Common Name DBH Scats 

1 Corymbia intermedia Pink Bloodwood 340 Yes 

2 Eucalyptus racemosa Scribbly Gum 740 Yes 

3 Eucalyptus racemosa Scribbly Gum 560 No 

4 Corymbia intermedia Pink Bloodwood 170 No 

5 Corymbia intermedia Pink Bloodwood 500 No 

6 Eucalyptus racemosa Scribbly Gum 400 No 

7 Eucalyptus racemosa Scribbly Gum 350 No 

8 Corymbia intermedia Pink Bloodwood 180 No 

9 Eucalyptus seeana Narrow-leaved Red Gum 260 No 

10 Eucalyptus seeana Narrow-leaved Red Gum 150 No 

11 Eucalyptus racemosa Scribbly Gum 490 No 

12 Corymbia intermedia Pink Bloodwood 180 No 

13 Eucalyptus seeana Narrow-leaved Red Gum 240 No 

14 Angophora leiocarpa Smooth-barked Apple 140 No 

15 Eucalyptus racemosa Scribbly Gum 130 No 

16 Eucalyptus seeana Narrow-leaved Red Gum 420 No 

17 Corymbia intermedia Pink Bloodwood 120 No 

18 Eucalyptus seeana Narrow-leaved Red Gum 210 No 

19 Lophostemon suaveolens Swamp Box 190 No 

20 Eucalyptus seeana Narrow-leaved Red Gum 200 No 

21 Eucalyptus seeana Narrow-leaved Red Gum 530 No 

22 Corymbia intermedia Pink Bloodwood 330 No 

23 Corymbia intermedia Pink Bloodwood 280 No 

24 Corymbia intermedia Pink Bloodwood 180 No 

25 Corymbia intermedia Pink Bloodwood 300 No 

26 Eucalyptus seeana Narrow-leaved Red Gum 790 Yes 

27 Eucalyptus seeana Narrow-leaved Red Gum 500 No 

28 Corymbia intermedia Pink Bloodwood 190 No 

29 Corymbia intermedia Pink Bloodwood 210 No 

30 Eucalyptus racemosa Scribbly Gum 730 No 

Percent trees with scats 10.00 
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2016 SAT 2 

Date:  5th August 2016    

No.  Species Name Common Name DBH Scats 

1 Eucalyptus tereticornis Forest Red Gum  660 Yes 

2 Corymbia intermedia Pink Bloodwood 130 No 

3 Corymbia intermedia Pink Bloodwood 100 No 

4 Melaleuca quinquenervia Broad-leaved Paperbark 250 No 

5 Corymbia intermedia Pink Bloodwood 160 No 

6 Corymbia intermedia Pink Bloodwood 190 No 

7 Corymbia intermedia Pink Bloodwood 100 No 

8 Corymbia intermedia Pink Bloodwood 100 No 

9 Lophostemon suaveolens Swamp Box 250 No 

10 Eucalyptus tereticornis Forest Red Gum  620 No 

11 Lophostemon suaveolens Swamp Box 250 No 

12 Melaleuca quinquenervia Broad-leaved Paperbark 300 No 

13 Lophostemon suaveolens Swamp Box 190 No 

14 Melaleuca quinquenervia Broad-leaved Paperbark 220 No 

15 Eucalyptus tereticornis Forest Red Gum  520 Yes 

16 Lophostemon suaveolens Swamp Box 180 No 

17 Corymbia intermedia Pink Bloodwood 180 No 

18 Melaleuca quinquenervia Broad-leaved Paperbark 220 Yes 

19 Lophostemon suaveolens Swamp Box 220 No 

20 Corymbia intermedia Pink Bloodwood 270 No 

21 Eucalyptus tereticornis Forest Red Gum  450 No 

22 Eucalyptus tereticornis Forest Red Gum  600 No 

23 Corymbia intermedia Pink Bloodwood 140 No 

24 Lophostemon suaveolens Swamp Box 260 No 

25 Acacia concurrens Black Wattle 130 No 

26 Eucalyptus tereticornis Forest Red Gum  410 No 

27 Melaleuca quinquenervia Broad-leaved Paperbark 200 No 

28 Melaleuca quinquenervia Broad-leaved Paperbark 260 No 

29 Melaleuca quinquenervia Broad-leaved Paperbark 180 No 

30 Lophostemon suaveolens Swamp Box 210 No 

Percent trees with scats 10.00 
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2016 SAT 3 

Date:  5th August 2016    

No.  Species Name Common Name DBH Scats 

1 Eucalyptus siderophloia Grey Ironbark 300 Yes 

2 Eucalyptus tereticornis Forest Red Gum  340 No 

3 Melaleuca quinquenervia  Broad-leaved Paperbark 180 No 

4 Corymbia intermedia  Pink Bloodwood 140 No 

5 Eucalyptus siderophloia Grey Ironbark 320 No 

6 Eucalyptus siderophloia Grey Ironbark 350 No 

7 Eucalyptus siderophloia Grey Ironbark 200 No 

8 Eucalyptus siderophloia Grey Ironbark 240 No 

9 Eucalyptus tereticornis Forest Red Gum  190 No 

10 Eucalyptus siderophloia Grey Ironbark 500 No 

11 Eucalyptus tereticornis Forest Red Gum  300 No 

12 Eucalyptus siderophloia Grey Ironbark 260 No 

13 Eucalyptus siderophloia Grey Ironbark 410 No 

14 Eucalyptus siderophloia Grey Ironbark 300 No 

15 Lophostemon suaveolens Swamp Box 120 No 

16 Eucalyptus tereticornis Forest Red Gum  250 No 

17 Melaleuca quinquenervia  Broad-leaved Paperbark 209 No 

18 Eucalyptus siderophloia Grey Ironbark 300 No 

19 Eucalyptus siderophloia Grey Ironbark 260 No 

20 Eucalyptus siderophloia Grey Ironbark 450 No 

21 Eucalyptus siderophloia Grey Ironbark 380 No 

22 Eucalyptus siderophloia Grey Ironbark 300 No 

23 Eucalyptus tereticornis Forest Red Gum  380 No 

24 Melaleuca quinquenervia  Broad-leaved Paperbark 180 No 

25 Melaleuca quinquenervia  Broad-leaved Paperbark 180 No 

26 Lophostemon suaveolens Swamp Box 150 No 

27 Eucalyptus siderophloia Grey Ironbark 230 No 

28 Eucalyptus seeana Narrow-leaved Red Gum 190 No 

29 Corymbia intermedia  Pink Bloodwood 210 No 

30 Melaleuca quinquenervia  Broad-leaved Paperbark 170 No 

Percent trees with scats 3.33 
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2016 SAT 4 

Date:  5th August 2016    

No.  Species Name Common name DBH Scats 

1 Eucalyptus siderophloia Grey Ironbark 960 Yes 

2 Corymbia intermedia Pink Bloodwood 200 No 

3 Corymbia intermedia Pink Bloodwood 260 No 

4 Corymbia intermedia Pink Bloodwood 290 Yes 

5 Allocasuarina littoralis Black She-oak 190 No 

6 Eucalyptus acmenoides White Mahogany 180 No 

7 Corymbia intermedia Pink Bloodwood 200 No 

8 Corymbia intermedia Pink Bloodwood 210 No 

9 Eucalyptus acmenoides White Mahogany 220 No 

10 Corymbia intermedia Pink Bloodwood 270 No 

11 Corymbia intermedia Pink Bloodwood 140 No 

12 Allocasuarina littoralis Black She-oak 150 No 

13 Corymbia citriodora Spotted Gum 310 No 

14 Eucalyptus acmenoides White Mahogany 320 No 

15 Eucalyptus acmenoides White Mahogany 160 No 

16 Corymbia intermedia Pink Bloodwood 220 No 

17 Eucalyptus seeana Narrow-leaved Red Gum 160 No 

18 Corymbia intermedia Pink Bloodwood 300 No 

19 Eucalyptus siderophloia Grey Ironbark 210 No 

20 Corymbia intermedia Pink Bloodwood 200 No 

21 Eucalyptus acmenoides White Mahogany 180 No 

22 Corymbia citriodora Spotted Gum 290 No 

23 Eucalyptus acmenoides White Mahogany 180 No 

24 Corymbia citriodora Spotted Gum 650 No 

25 Corymbia citriodora Spotted Gum 230 No 

26 Allocasuarina littoralis Black She-oak 190 No 

27 Allocasuarina littoralis Black She-oak 180 No 

28 Allocasuarina littoralis Black She-oak 110 No 

29 Corymbia citriodora Spotted Gum 140 No 

30 Corymbia intermedia Pink Bloodwood 260 No 

Percent trees with scats 6.67 
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2017 SAT 1 

Date:  22nd June 2017    

No.  Species Name Common Name DBH Scats 

1 Eucalyptus seeana Narrow-leaved Red Gum 450 Yes 

2 Corymbia intermedia Pink Bloodwood 290 Yes 

3 Eucalyptus seeana Narrow-leaved Red Gum 170 No 

4 Eucalyptus seeana Narrow-leaved Red Gum 300 No 

5 Acacia leiocalyx Early Black Wattle 120 No 

6 Acacia concurrens Black Wattle 110 No 

7 Eucalyptus seeana Narrow-leaved Red Gum 390 No 

8 Eucalyptus seeana Narrow-leaved Red Gum 350 No 

9 Corymbia intermedia Pink Bloodwood 150 No 

10 Corymbia intermedia Pink Bloodwood 140 No 

11 Eucalyptus seeana Narrow-leaved Red Gum 160 No 

12 Eucalyptus seeana Narrow-leaved Red Gum 280 No 

13 Eucalyptus seeana Narrow-leaved Red Gum 260 No 

14 Eucalyptus seeana Narrow-leaved Red Gum 200 No 

15 Eucalyptus seeana Narrow-leaved Red Gum 270 No 

16 Eucalyptus seeana Narrow-leaved Red Gum 170 No 

17 Corymbia intermedia Pink Bloodwood 390 Yes 

18 Eucalyptus seeana Narrow-leaved Red Gum 200 No 

19 Eucalyptus seeana Narrow-leaved Red Gum 180 No 

20 Acacia leiocalyx Early Black Wattle 100 No 

21 Corymbia intermedia Pink Bloodwood 340 No 

22 Eucalyptus seeana Narrow-leaved Red Gum 520 No 

23 Melaleuca quinqunervia Broad-leaved Paperbark 260 No 

24 Corymbia intermedia Pink Bloodwood 120 No 

25 Corymbia intermedia Pink Bloodwood 230 No 

26 Acacia leiocalyx Early Black Wattle 130 No 

27 Acacia leiocalyx Early Black Wattle 150 No 

28 Eucalyptus seeana Narrow-leaved Red Gum 160 No 

29 Melaleuca quinqunervia Broad-leaved Paperbark 150 No 

30 Acacia disparrima Hickory Wattle 110 No 

Percent trees with scats 10.00 
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2017 SAT 2 

Date:  22nd June 2017    

No.  Species Name Common Name DBH Scats 

1 Corymbia intermedia Pink Bloodwood 410 Yes 

2 Eucalyptus racemosa Scribbly Gum 240 No 

3 Eucalyptus racemosa Scribbly Gum 230 Yes 

4 Corymbia intermedia Pink Bloodwood 140 No 

5 Corymbia intermedia Pink Bloodwood 150 No 

6 Eucalyptus racemosa Scribbly Gum 130 No 

7 Acacia leiocalyx Early Black Wattle 150 No 

8 Corymbia intermedia Pink Bloodwood 140 No 

9 Corymbia intermedia Pink Bloodwood 140 No 

10 Acacia leiocalyx Early Black Wattle 180 No 

11 Eucalyptus racemosa Scribbly Gum 200 No 

12 Corymbia intermedia Pink Bloodwood 180 No 

13 Corymbia intermedia Pink Bloodwood 140 No 

14 Eucalyptus racemosa Scribbly Gum 190 No 

15 Corymbia intermedia Pink Bloodwood 130 No 

16 Corymbia intermedia Pink Bloodwood 120 No 

17 Corymbia intermedia Pink Bloodwood 120 Yes 

18 Acacia leiocalyx Early Black Wattle 120 No 

19 Eucalyptus racemosa Scribbly Gum 140 No 

20 Corymbia intermedia Pink Bloodwood 290 No 

21 Corymbia intermedia Pink Bloodwood 280 No 

22 Eucalyptus racemosa Scribbly Gum 110 No 

23 Eucalyptus racemosa Scribbly Gum 190 No 

24 Corymbia intermedia Pink Bloodwood 120 No 

25 Eucalyptus racemosa Scribbly Gum 120 No 

26 Angophora woodsiana Rough-barked Apple 210 No 

27 Corymbia intermedia Pink Bloodwood 280 No 

28 Eucalyptus racemosa Scribbly Gum 210 No 

29 Eucalyptus racemosa Scribbly Gum 200 No 

30 Eucalyptus racemosa Scribbly Gum 120 No 

Percent trees with scats 10.00 
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2017 SAT 3 

Date:  22nd June 2017    

No.  Species Name Common Name DBH Scats 

1 Corymbia intermedia Pink Bloodwood 600 Yes 

2 Eucalyptus siderphloia Grey Ironbark 900 Yes 

3 Acacia leiocalyx Early Black Wattle 160 Yes 

4 Corymbia intermedia Pink Bloodwood 340 No 

5 Acacia leiocalyx Early Black Wattle 160 No 

6 Acacia leiocalyx Early Black Wattle 200 No 

7 Corymbia intermedia Pink Bloodwood 710 No 

8 Pinus elliottii Slash Pine  600 No 

9 Corymbia intermedia Pink Bloodwood 110 No 

10 Corymbia intermedia Pink Bloodwood 130 No 

11 Corymbia intermedia Pink Bloodwood 190 No 

12 Corymbia intermedia Pink Bloodwood 170 No 

13 Eucalyptus siderphloia Grey Ironbark 140 No 

14 Corymbia intermedia Pink Bloodwood 160 No 

15 Corymbia intermedia Pink Bloodwood 160 No 

16 Corymbia intermedia Pink Bloodwood 150 No 

17 Corymbia intermedia Pink Bloodwood 140 Yes 

18 Corymbia intermedia Pink Bloodwood 140 No 

19 Eucalyptus siderphloia Grey Ironbark 130 No 

20 Eucalyptus siderphloia Grey Ironbark 160 No 

21 Corymbia intermedia Pink Bloodwood 150 No 

22 Acacia concurrens Black Wattle 140 No 

23 Corymbia intermedia Pink Bloodwood 160 No 

24 Corymbia intermedia Pink Bloodwood 180 No 

25 Eucalyptus siderphloia Grey Ironbark 150 No 

26 Corymbia intermedia Pink Bloodwood 140 No 

27 Eucalyptus siderphloia Grey Ironbark 140 No 

28 Acacia leiocalyx Early Black Wattle 200 No 

29 Eucalyptus siderphloia Grey Ironbark 130 No 

30 Corymbia intermedia Pink Bloodwood 140 No 

Percent trees with scats 13.33 

 

 

  



page 9 

 

2017 SAT 4 

Date:  22nd June 2017    

No.  Species Name Common Name DBH Scats 

1 Eucalyptus acmenoides White Mahogany 380 Yes 

2 Eucalyptus siderophloia Grey Ironbark 240 No 

3 Eucalyptus seeana Narrow-leaved Red Gum 200 No 

4 Corymbia intermedia Pink Bloodwood 450 No 

5 Eucalyptus seeana Narrow-leaved Red Gum 300 No 

6 Eucalyptus acmenoides White Mahogany 400 No 

7 Corymbia intermedia Pink Bloodwood 370 No 

8 Lophostemon suaveolens Swamp Box 200 No 

9 Angophora leiocarpa Smooth-barked Apple 200 No 

10 Corymbia intermedia Pink Bloodwood 180 No 

11 Eucalyptus seeana Narrow-leaved Red Gum 300 No 

12 Eucalyptus siderophloia Grey Ironbark 450 No 

13 Lophostemon suaveolens Swamp Box 120 No 

14 Lophostemon suaveolens Swamp Box 160 No 

15 Corymbia intermedia Pink Bloodwood 190 No 

16 Corymbia intermedia Pink Bloodwood 230 No 

17 Corymbia intermedia Pink Bloodwood 190 No 

18 Corymbia intermedia Pink Bloodwood 350 No 

19 Corymbia intermedia Pink Bloodwood 260 No 

20 Eucalyptus acmenoides White Mahogany 230 No 

21 Lophostemon suaveolens Swamp Box 200 No 

22 Eucalyptus acmenoides White Mahogany 270 No 

23 Eucalyptus seeana Narrow-leaved Red Gum 110 No 

24 Corymbia intermedia Pink Bloodwood 170 No 

25 Eucalyptus siderophloia Grey Ironbark 220 No 

26 Eucalyptus acmenoides White Mahogany 440 No 

27 Eucalyptus acmenoides White Mahogany 250 No 

28 Eucalyptus seeana Narrow-leaved Red Gum 270 No 

29 Eucalyptus acmenoides White Mahogany 400 No 

30 Eucalyptus acmenoides White Mahogany 320 No 

Percent trees with scats 3.33 
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