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Attachment AT-2 Background Information 

The draft 2018/19 budget included $926,000 to construct the next segment of shared 
path along Surf Parade Inverloch, between Veronica Street and Goroke Street.  The 
planning permit is presented in Attachment AT-3. 

Through the budget process, Council received a submission with respect to the draft 
budget and more specifically the above shared pathway project.  The submission is 
summarised below:  

‘In support of the budget but would like to see a change in the scope of a project (Surf 
Parade Shared Pathway): 

 Seeking a change to the budget (delay of project). 

 Seeking to delay and change the Surf Parade pathway extension from Veronica to 
Goroke Street. 

 That works surrounding the Surf Parade Shared Pathway are designed to meet 
and address the current and projected needs of the Inverloch community and its 
visitors of the next two decades. The current design does not meet current needs, 
let alone the future needs of a growing vibrant community. 

 The ITA / SPSPA proposed changes to the approved project ARE minor and ARE 
largely in accordance with the alignment and design of the Surf Parade Inverloch 
Shared Path Master Plan. 

 The ITA / SPSPA understands & accepts that a realignment of the shared 
pathway to that of the existing Master Plan will cause a delay in the construction 
of the next stage of the Shared Pathway. 

 It is envisaged that this delay will be no longer than 12 to18 months or less.’ 

In consideration of the above submission, Council determined that the 2018/19 
budget allocation for the Surf Parade Shared path project be amended to $160,000.  
Construction costs and borrowings would be subsequently deferred to 2019/20 
and/or 2020/21.   

The adopted 2018/19 budget included $160,000 to review previous project 
investigations, design and permits for the Surf Parade pathway, as well as conduct 
further community engagement.  The primary focus of this review is the need to 
further explore, consider and if possible accommodate retention, so far as reasonably 
practicable, of existing car parking spaces along Surf Parade. 

Following Council’s decision, officers conducted an initial workshop with Councillors 
on 1 August 2018 to obtain clarification and direction as to the scope of the proposed 
project redesign. 

During the workshop Councillors were initially presented with summary data 
regarding the impact which construction of the pathway (in its current design form) 
was going to have on the availability of car parking along Surf Parade.   

Councillors were then provided with another briefing on the 29 August 2018 where 
guidance was sought with respect to a number of key questions, namely: 

 What is the key objective of the redesign project e.g. extent of retention of car 
parking; 
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 To what extent is Council willing to consider expanding the scope of 
vegetation removal and encroachment into adjacent crown land to achieve 
retention of car parking; 

 What is the indicative preferred configuration and location of car parking (e.g. 
angle, parallel, spacing and proximity to key beach access tracks); 

 What mitigating options would Council consider with respect to tertiary car 
parking areas (e.g. Goroke Street, Wave Street, Ozone Street); and 

 What approach and extent of community consultation is envisaged or required. 

During the presentations on the 1 and 29 August 2018, time was spent by Councillors 
and officer’s considering the project background, path and parking functionality and 
previous data obtained through traffic impact studies to explore the above questions 
in detail and establish design parameters. 

Points of discussion or guiding principles noted by officer’s during the course of the 
previous workshops are summarised as follows:    

Initial project principles/discussion points: 

 Any works associated with the project are to be constrained within the 
boundary of the existing road reserves (i.e. no encroachment into Crown 
Land managed by DELWP); 

 Parallel parking selected in favour of requirement to encroach into Crown 
Land (which would be required if angled parking provided); 

 Consultation with public needs to be clear as to comparing current parking 
availability with ultimate proposed parking provisions; 

 Provision of bicycle racks/storage at key beach access tracks; 

 Consider options for also constructing and formalising parking on tertiary 
streets (Wave Street, Ozone Street, Goroke Street); 

 Proposed consideration for, and future staged construction of, subsequent 
mitigating parking areas (i.e. not on Surf Parade) which are outside the 
scope of this project; and 

 Consider one-way side streets to increase available parking space within 
confines of road reserve boundaries (i.e. alternative one-way travel on 
Wave Street and Ozone Street).  

In addition to the above points, some additional information requested by 
Councillors included: 

 Area of vegetation which would need to be removed if parallel parking 
provided along entirety of existing southern boundary of Surf Parade road 
reserve; 

 Clarification on the existing number of parks on both the northern and 
southern side of Surf Parade and what the impact on each side of the road 
is based upon current pathway design; 

 Capacity of existing off street car parking area (e.g. Surf Lifesaving Club and 
Veronica Street area); and 
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 Clarification on requirement for land acquisition for Goroke street car park 
area. 

Officers investigated the above matters and prepared a number of potential options 
which was presented to Councillors on the 6 February for their consideration and 
comment.  Councillors nominated their preferred alignments as being Options 1 and 
2, a brief overview of each alternative is provided below and presented in Attachment 
AT-4: 

Option 1 – No change (current approved design) 

This option was first presented to Councillors in May 2016 and has the least 
impact on the vegetation on the foreshore.  This option indicatively provides 20 
parking bays (net loss of 118 bays currently available with informal parking) on Surf 
Parade.  

Option 2 – Parallel parking 

Car parking is provided parallel with Surf Parade all along the foreshore side with the 
shared path.  This option indicatively provides 138 parking bays (zero net loss of bays 
currently available with informal parking).   

Due to the physical constraints of the road reserve width, in order to accommodate 
parallel parking whilst maintaining the required clear zone to the pathway, 
encroachment into the adjacent crown foreshore reserve will be required to provide 
the following 

 Provision of kerb & channel into the design as a barrier between the parking 
area and adjacent pathway.  This will allow the path and road pavement cross 
section to be reduced, minimising the required encroachment into the 
foreshore 

Stakeholders 

Community Consultation 

Upon receiving the concept options on the 6 February, Councillors requested officers 
to engage with the community to seek their preference for Option 1 or 2 (only).  
Councillors asked officers to undertake a detailed consultation period and provide a 
range of mediums so that residents, property owners and interested stakeholders 
could be engaged to gauge their preference for the shared path alignment and parking 
facilities. 

Officers returned to the Councillors on the 6 March with a draft communications 
plan detailing the key stakeholders, engagement activities and timeframes. 

The community consultation period ran from the 28 March until the 26 April 

Communications Plan 

The communications plan encompassed a number of engagement activities which 
included: 

 Letter to all Inverloch property owners (4,901) 
 Five key stakeholder information sessions (attended by Councillors and 

officers) 
 Pop up tents (3 sessions) 
 Facebook live Q&A session 
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 Media releases 
 Information on webpage and social media 
 Online survey (1,525 responses) 

During the consultation period an opportunity was taken to provide an additional key 
stakeholder information session and an additional pop up session at the Inverloch 
Primary School Fete. 

A copy of the communications plan is provided in Attachment AT-5. 

Results 

As per the Communications Plan, Council provided a wide range of channels to 
enable the community to forward their ideas and submissions on their preference of 
the two shared path options.  The majority of the feedback received was via the 
online survey, refer to Attachment AT-6 for details on the questions posed to the 
community.  The table below details the breakdown of the submission type and the 
option favoured. 

At the conclusion of the consultation period on the 26 April Council had received a 
total of 1,636 submissions through a range of mediums, refer to the table below. 

 

Option 1 
Supported 

Option 2 
Supported 

Neither 
Option 

Supported  
Submission 

Type No. % No. % No. % Totals 

Online Survey 350 23% 1132 74% 43 3% 1525 

Written 7 11% 28 45% 27 44% 62 

In person 7 16% 28 64% 9 20% 44 

Phone call 1 20% 3 60% 1 20% 5 

Totals 365 22% 1191 73% 80 5% 1636 
 

As can be seen, there is overwhelming support for Option 2 which in total recorded 
overall support of 73% of submissions received (1,191).  Option 2 dominated all forms 
of submissions received, however, interestingly for the written category, the 
recommendation that neither option be pursued was slightly less (44%). 
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During the consultation period Council received concerned feedback that due to the 
extent of communications it may attract significant feedback from people outside of 
the Inverloch township or even the municipality?  Whilst it was Council’s approach to 
engage with as many interested stakeholders the results in the pie chart below 
demonstrate the relationship the online survey respondents have with Inverloch. 

 
As can be observed in the pie chart above, a combined total of 90% of the online 
respondents were either local residents (60%), non-permanent resident (29% - 
holiday home owners/ratepayers) and business owners (1%).  This result reinforces 
the fact that the Inverloch community has engaged with this issue and have taken the 
time to give Council their preferred shared path option. 
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The pie chart above further supports the result as presented in the survey 
respondent classification where 60% of people who completed the online survey 
identified themselves as local residents. 

Within the online survey respondents were asked how likely they would use the 
shared path if it was constructed?  The bar graph below nominated that the proposed 
shared path would be likely to be utilised by 87% of respondents at least monthly 
(55% weekly, 14% fortnightly and 18% monthly). 

 
This feedback indicates a demand for the path from the community with a significant 
number of survey respondents (1,327) declaring that they would use the proposed 
shared path frequently if it was to be constructed.  This result strongly aligns with the 
overall support for either Option 1 or Option 2 (95%). 

Within the online survey there was an opportunity for respondents to provide a brief 
(30-word) commentary on the two options as presented.  Analysis of some key 
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words within the free text responses has highlighted a number of key themes, as 
detailed below. 

 
Parking was nominated a significant consideration and was highlighted in 24% of 
surveys completed.  Followed by vegetation and erosion, 9% and 3% respectively.  
Safety and one-way traffic also featured but to a lesser extent.  The last two 
mentioned key themes will be addressed in more detail in a subsequent section of this 
report. 

These results correspond with the verbal feedback as received from officers at the 
key stakeholder information sessions and pop up tents. 

 
One of the last questions on the online survey was a query to the respondent if they 
were interested in receiving notification post Council’s decision on the two options.  
A majority of 55% or 839 respondents indicated that they would like to receive some 
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correspondence from Council on the outcome of the community consultation.  Again, 
this demonstrates the community’s investment and interest in this project. 

Facebook 

On the 16 April at 6pm Council held a live Question and Answer session on 
Facebook with Councillors Tessari, Larke and Ellis along with key officers.  The aim 
was to provide a live platform for residents and interested stakeholders to engage 
with Councillors and officers to ask any question them may have on the two shared 
options.  As noted in the table below 7,454 people were reached where clarity and 
opinions were posted by people who were following the conversation.  Attachment 
AT-7 provides a transcript of the conversation with the community. 

One-way Traffic Suggestion 

As noted in the key themes section of this report one-way traffic was nominated in a 
number of online surveys, written submissions and verbally by interested 
stakeholders.  Council has previously considered a one-way option for Surf Parade in 
2013 (completed by HDS Australia) but it was not supported in its 16 August 2017 
Ordinary Meeting report and resolution. 

Officers, after reviewing the 2013 report and considering the feedback as received 
during the community consultation period elected to revisit a one-way option.  A 
suitably qualified and experienced consultant was engaged in June 2019 to examine 
the feasibility of one-way traffic along Surf Parade and the implications of undertaking 
such an action.  A copy of the report is provided in Attachment AT-8. 

Three options were considered as part of this body of work, they are presented 
below: 

 One-way flow from East to West 
 One-way flow from West to East 
 One-way flow between Veronica Street to Goroke Street 

The opinion of the consultant after reviewing the various options is provided below: 

 The current arrangement of two-way traffic is considered appropriate 
 Should a one-way option of West to East (option 1) be favoured there will be 

120 properties impacted where it will be a 6-minute trip to return from the 
Inverloch town centre, supporting infrastructure costs would be in the vicinity of 
$125K - $180K 

 Should a one-way option of East to West (option 2) be favoured there will be 
120 properties impacted where it will be a 6-minute trip to access the 
Inverloch town centre, supporting infrastructure costs would be in the vicinity of 
$170K - $240K 

 Should a hybrid or limited one-way option of West to East (option 3) be 
favoured there will be 85 properties impacted where it will be a 6-minute trip 
to return from the Inverloch town centre, supporting infrastructure costs would 
be in the vicinity of $60K - $80K 

 The alternative with the minimal impact on Surf Parade residents and cost of 
supporting infrastructure is Option 3 (hybrid or limited one-way option of West 
to East) 

If Councillors has some interest to revisit its previous position on a one-way street 
arrangement along Surf Parade, officers would recommend that further consultation 
occurs with the affected residents and property owners.  This exercise would also 
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have an impact on the timeframe to deliver the project of an estimated 3 months.  
Further to the time delay additional budget (see above) would also most likely be 
required to provide the supporting infrastructure to facilitate one-way traffic flow. 

Written Submissions 

During the engagement period Council received sixty-two written submissions.  Of 
note, a number of prominent community and business groups made submissions, they 
are listed below: 

 Inverloch Traders Association 
 South Gippsland Conservation Society 
 Phillip Island Conservation Society 

Community Consultation Summary 

As requested by Councillors in February 2019, officers undertook a significant 
engagement exercise with the community to seek its preference on the Surf Parade 
shared path alignment and parking facilities.  The consultation period ran for 4 weeks 
and a number of communication channels were created to collate the community’s 
support for one of the two path options. 

Council received 1,636 submissions through a variety of mediums of which a 
resounding result of 73% support for Option 2.  There is a demonstrated appetite for 
the shared path in Surf Parade where respondents have strongly indicated that this 
piece of infrastructure will be utilised frequently, will enhance access and safety to the 
foreshore.  Council has received a number of alternate suggestions which was outside 
the bounds of the proposition presented to the community.  Should Councillors wish 
to further explore or examine these opportunities there will certainly be a further 
delay to commencing the detailed design, seeking of approvals, consultation and finally 
construction. 

Implications 

Determination of the preferred pathway and parking alignment prior to the 
construction of the next segment of shared pathway is critical; in that once 
constructed there will be limited opportunity to accommodate material changes in 
road geometry and design.   

This is particularly relevant in the context of the consequential impact upon car 
parking availability along Surf Parade.  Due to the physical constraints of the road 
reserve along Surf Parade, once the pathway is constructed there will be limited 
opportunity to augment or modify the road reserve to accommodate future car 
parking facilities.  



Ref: 140242

29 April, 2015
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Kim Wong
Bass Coast Shire Council

PO Box 118

WONTHAGGI VIC 3995

Dear Kim,

Property Address: Abbott 'Street to Cape Paterson Road, lnverloch
Foreshore Reserve

140242

Removal of vegetation to create a footpath from Abbott
Street to Cape Paterson Road

l wish to advise that the period during which appeals may be Iodged in respect of the Notice
of Decision issued for the above application has elapsed.

As no appeals were Iodged within the stipulated time, your planning permit is enclosed.

Please ensure that all conditions of the permit are complied with.

Application No.:,
Description:

Yours faithfully

-.:?l 'f
l 5?
-Chris Peckett

Senior Statutory Planner

Encl.

Bass Coast Shire Council, 76 McBride Avenue, Wonthaggi, VIC 3995 DX 34903 Wonthaggi

PO Box 118, Wonthaggi, VIC 3995 1300 BCOAST (226 278) or (03) 5671 2211

basscoast@basscoast.vic.gov.au www.basscoast.vic.gov.au

ABN: 81 071 510 240
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Planning and Environment Regulations 2005

S.R. No. 3312005

:BASS
COAST
/

PLANNING PERMIT

PERMIT No.

PLANNING SCHEME

RESPONSIBLE AUTHORITY

ADDRESS OF THE LAND

: 540242

Page l of 4

: BASS COAST PLANNING SCHEME

: BASS COAST SHIRE COUNCIL

Abbott Street to Cape Paterson Road, lnverl6ch (Foreshore)

THE PERMIT ALLOWS

Removal of vegetation to create a footpath from Abbott Street to Cape Paterson Road, lnverloch
in accordance with the endorsed plans.

THE FOLLOWING CONDITIONS APPLY TO THIS PERMIT

DELWP Permit Conditions

1. Before any permitted clearing of native vegetation starts plans to the satisfaction of the
Responsible Authority must be submitted to and approved by the Responsible Authority. When
approved, the plans will be endorsed and will form part of this permit. The plans must include:

a. A detailed description of the measures to be implemented to protect the native vegetation to
be retained during construction works, and the person/s responsible for implementation and
compliance. These measures must include, but are not exclusive of:

I. the erection of a native vegetation protection fence around all native vegetation to be
retained on site, to the satisfaction of the Responsible Authority, including the tree
protection zones of all native trees to be retained.

All tree protection zones must comply with AS 4970-2009 Protection of Trees on
Development Sites, to the satisfaction of the Responsible Authority;

11. the provision of a filter fence erected along the entire path down-slope from any
construction works;

Date Issued: 28/04/2015

Signature for the Responsible Authority: .....:

Planning and Environment Regulations 2005 Sch. l Form 4 Sections 63 and 86



PERMIT No.

PLANNING SCHEME

RESPONSIBLE AUTHORITY

Form 4

: $40242

Page 2 of 4

: BASS COAST PLANNING SCHEME

: BASS COAST SHIRE COUNCIL

the removal of excess soil from the site and/or stockpiled in an area free from native
vegetation and surrounded by a filter fence or another suitable barrier to erosion, to
the satisfaction of the Responsible Authority; and

the provision of a designated area at least 40 metres from any creeks or drainage
channels with appropriate spill retention and clean-up materials readily available for all
fuels, oils or other potential contaminants that must be stored and decanted on site.

2. Within the area of native vegetation to be retained and any tree protection zone associated with
the permitted use and/or development, the following is prohibited:

a. any vehicle or pedestrian access, trenching or soil excavation;

b. storage or dumping of any soils, materials, equipment, vehicles, machinery or waste products;

c. entry or exit pits for underground services; and

d. any other actions or activities that may result in adverse impacts to retained native vegetation.

3. To offset the permitted removal of O.753 hectares of native vegetation with a strategic
biodiversity score of O.560, the permit holder must provide a native vegetation offset that
complies with the requirements in permitted clearing of native vegetation - Biodiversity
assessment guidelines (DEPI 2013) and Native vegetation gain scoring manual (DEPI 2013).

4. The compliant offset must:

a. contribute gain of O.233 general biodiversity equivalence units;

b. be located within the West Gippsland Catchment Management Authority or Bass Coast
Council areas; and

111.

IV.

c. have a strategic biodiversity score of at least O.448.

s. Before any native vegetation removal approved under this permit starts, evidence that the
required offset has been secured must be provided to the satisfaction of the Responsible
Authority. Offset evidence must be:

a. a security agreement for the required offset site(s) that complies with the Permitted clearing
of native vegetation - Biodiversity Assessment guidelines (DEPI 2013), including a 10 year
offset management plan that has been endorsed by the Responsible Authority; and/or

Date Issued: 28/04/2015

Signature for the Responsible Authority: ... '0 -?/0 0 0 0 0 0 - - - - - - - - - - - - - - - 0 0 - 0 0 0 0 0 0 0 0 0 0 0 - - - - - - - - - - - - - 0 0 0 0 0 0 0 0 0 - - - - - - -

Planning and Environment Regulations 2005 Sch. I Form 4 Sections 63 and 86

-] ? S.
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: BASS COAST PLANNING SCHEME

: BASS COAST SHIRE COUNCIL

b. a credit register extract from the Native Vegetation Credit Register.

A copy of the offset evidence provided will then be endorsed by the Responsible Authority and
form part of this permit.

6. Within 30 days of endorsement of the offset evidence by the Responsible Authority, a copy of the
endorsed offset evidence must be provided to Regional Planning and Approvals at the
department's (DELWP's) Traralgon office.

7. Annual monitoring and reporting is required for offsets not secured on the Native Vegetation
Credit Register. Details of annual monitoring and reporting must be included in the endorsed
offset plan, and must comply with the requirements of Permitted clearing of native vegetation -
First party general offset kit (DEPI 2014).

8. The annual offset report must be provided to the Responsible Authority by the anniversary date
of the execution of the offset security agreement, for a period of ten consecutive years. After the
10th year, the landowner must provide a report at the reasonable request of a statutory
authority.

Protection of Wreck and Ayr Creeks

9. Actions must be taken to prevent the discharge of dust and sediment during construction and
post construction activities at the site in accordance with the Environmental Guidelines for Urban
Stormwater including treatment of Iitter and waste materials.

Amenity Conditions

10. The development must be managed during construction on the footpath so that the amenity of
the area is not detrimentally affected through the:

a. transport of materials, goods or commodities to or from the land;

b. appearance of any building, works or materials;

c. emission of noise, artificial Iight, vibration, smell, fumes, smoke, vapour, steam, soot, ash,
litter, dust, waste water, waste products, grit or oil; and

d. presence of vermin or animals.

Date Issued: 28/04/2015 ,?

Signature for the Responsible Authority: ....

Planning and Environment Regulations 2005 Sch. I Form 4 Sections 63 and 86
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: BASS COAST PLANNING SCHEME

RESPONSIBLE AUTHORITY : BASS COAST SHIRE COUNCIL

I I . No mud, dirt, sand, soil, clay, stones, oil, grease, scum, litter, chemicals, sediments, gross
pollutants, animal waste or domestic waste shall be washed into, allowed to enter or discharged
to the stormwater drainage system, receiving waters or surrounding land and road reserves,
during the construction works hereby approved to the satisfaction of the Responsible Authority.

12. All disturbed surfaces on the land resulting from the footpath construction as authorised by this
permit must be reinstated to condition that existed prior to, or better than, the use and
development to the satisfaction of the Responsible Authority.

Expiry Conditions

13. The approved vegetation removal will expire five (5) years from the date of issue of this permit.

The Responsible Authority may extend the periods referred to if a request is made in writing
before the permit expires or within six (6) months afterwards, or within twelve (12) months
where the development has lawfully started before the permit expires.

DEL'%!VP - Permit Notes

Before any works on public land start, a permit to take protected flora under the Flora
and Fauna Guarantee (FFG) Act ?988 will be required. To obtain an FFG permit, please
contact Healthy Landscapes at the Department of Environment, Land, Water and
Planning's Traralgon office, telephone (03) 5?72 2?I?.

Before works start, the permit holder must advise all persons undertaking the
vegetation removal/works of all relevant permit conditions and associated statutory
requirements or approvals.

Should any Moonah trees(Melaleuca Ianceolata) trees be impacted on, or removed, the
Department of Environment, Land, Water and Planning requests that community seed
banks be contacted and given the opportunity to retrieve any seed bearing capsules
prior to removal. In accordance with section 56 of the Planning and Environment Act
1987, please provide a copy of the permit, if one is granted, or any notice to grant or
refusal to grant a permit.

Date Issued: 28/04/2015
/

Signature for the Responsible Authority: ... .,

Planning and Environment Regulations 2005 Sch. I Form 4

'al4 0 11 11 11 0 11 11 11 11 11 11 11 11 11 0 0 11 0 0 11 11 0 0 0 0 } 0 0 0 0 0 0 0 11 11 11 11 11 11 11 11 11 11 11 11 0 0 0 0 0 0 0 11 11 11 11 0 11 11 11 11

Sections 63 and 86



IMPORTANT INFORMATION ABOUT THIS PERMIT

WHAT HAS BEEN DECIDED?

The Responsible Authority has issued a permit

(Note: This is not a permit granted under Division s or 6 of Part 4 of the Planning and
Environment Act 1987.)

CAN THE RESPONSIBLE AUTHORITY AMEND THIS PERMIT?

The Responsible Authority may amend this permit under Division I A of Part 4 of the Planning
and Environment Act 1987.

'?

WHEN DOES A PERMIT BEGIN?

A permit operates:

* from the date specified in the permit; or

* if no date is specified, from -

(i) the date of the decision of the Victorian Civil and Administrative Tribunal, if the
permit was issued at the direction of the Tribunal; or

(ii) the date on which it was issued, in any other case.

WHEN DOES A PERMIT EXPIRE?

1. A permit for the development of land expires if-

* the development or any stage of it does not start within the time specified in the permit;
or

* the development requires the certification of a plan of subdivision or consolidation under
the Subdivision Act 1988 and the plan is not certified within two years of the issue of
the permit, unless the permit contains a different provision; or

* the development or any stage is not completed within the time specified in the permit, or,
if no time is specified, within two years after the issue of the permit or in the case of a
subdivision or consolidation within s years of the certification of the plan of subdivision
or consolidation under the Subdivision Act 1988.

2. A permit for the use of land expires if-

* the use does not start within the time specified in the permit, or if no time is specified,
within two years after the issue of the permit; or

* the use is discontinued for a period of two years.

3. A permit for the development and use of land expires if-

* the development or any stage of it does not start within the time specified in the permit;
or

* the development or any stage of it is not completed within the time specified in the
permit, or, if no time is specified, within two years after the issue of the permit; or

* the use does not start within the time specified in the permit, or, if no time is specified,
within two years after the completion of the development; or

* the use is discontinued for a period of two years.

Form 4

EDI4/121228



4. If a permit for the use of land or the development and use of land or relating to any of the
circumstances mentioned in section 6A(2) of the Planning and Environment Act 1987, or
to any combination of use, development or any of those circumstances requires the certification
of a plan under the Subdivision Act 1988, unless the permit contains a different provision -

* the use or development of any stage is to be taken to have started when the plan is
certified; and

* the permit expires if the plan is not certified within two years of the issue of the permit.
s. The expiry of a permit does not affect the validity of anything done under that permit before the

expiry.

WHAT ABOUT APPEALS?

* The person who applied for the permit may apply for a review of any condition in the
permit unless it was granted at the direction of the Victorian Civil and Administrative
Tribunal, in which case no right of review exists.

* An application for review must be lodged within 60 days after the permit was issued,
unless a notice of decision to grant a permit has been issued previously, in which case the
application for review must be lodged within 60 days after the giving of that notice.

* An application for review is Iodged with the Victorian Civil and Administrative Tribunal.
* An application for review must be made on an Application for Review form which can be

obtained from the Victorian Civil and Administrative Tribunal, and be accompanied by
the applicable fee.

* An application for review must state the grounds upon which it is based.

* An application for review must also be served on the Responsible Authority.

* Details about applications for review and the fees payable can be obtained from the
Victorian Civil and Administrative Tribunal.

Form 4
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General information that may apply to your Planning Permit approval:

Works within Council Road reserves

*

*

Bass Coast Shire Council i-eq?iii-es a Road Occiipation Permit to be obtained pi-ior to
ALL WORKS being conducted within Road Reserves. The Road Reserve is defined as
the area of land between property boundaries, including roads, lanes, cai- parks,
footpaths, bridges, i-eserves and nature strips.

Typical examples of works that will requii-e a Road Occupation Pei-mit may include, but
are not Iimited to, the constructiori, alter-acion oi- maintenance of driveways, laybacks,
kei-b and channels, culvert crossings, water/sewei'age/power/stormwatei- connections,
tempoi-ary vehicle crossings, road/footpath occupation arid ti-ee removal/plantations.

* Before the commencei'nent of any works within Cou+icil's Road Resei-ves, a Road
Occcipation Pei'mit Application must be lodged at any of Bass Coast Shire Council's
Service Cei'itres located at li'ivei-ioch, Grantville, Cowes or Wonthaggi. Foi- assistance,
advice or to book an inspection, please coi?itact the Roads Pei-mit Officer duriiig business
hours o(l 0408 392 969 or i300 BCOAST (226 278) (office), or by fax on 5672 1506.

Vegetation removal

If vegetation removal or Iopping is required as part-t of a development proposal on private
properi:y or i-oad i-esei-ve, and this was not applied foi- with the development pi-oposal, a
sepai-ate pianning pert-mit may be i-equired pi-ior to the r-emcval of any vegetation.
Coiitact a Council Planning officei- on 1300 BCOAST (226 278) for more details on what
vegetation may require a planning pert-mit for removal.

*

General development

Any plans that are submitted to the Couiicil for development should conform to the
requii-ements of all i-elevant servicing Authorities. In part-ticular water-, sewerage,
telephone and powei- scipply authorities.

Most commercial and residential developtnent should generally comply with the DDA
Compliance Works Guidelines cinder the Disability Discrimiruation Act I 992 and ASl428.l -
1998 (Design for access and mobility).

*

e

* A bciildiiig permit may also be i-equii-ed foi- ;any developmem:. Please contact a licensed
building surveyoi- for more details. Councii pi-ovides a building service. The Buildiiig
team can be contacted on 1300 BCOAST (226 278) duriiig business hours.

It
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Septic tanks

Developments in rural and othei- un-sewered areas should provide onsite waste water
ti-eatment and retention iii accordance with the 'Code of Practice - Onsite
Wastewater Management' (Publication 891.2 September 2008). A septic tank
application form foi- development in an un-sewered area is available from Council's
Envii-onmental Health team. The Eiwii-oiimental Health team can be contacted on 1300
BCOAST (226 278) during business hours.

Aboriginal Affairs Victoria (AAV)

All Aboriginal sites, places arid objects in Victoria are protected under the State
Archaeological arid Aboriginal Relics Preservation Act l 972 arid the Comi'nonwealth Aborjginal
and Torres Strait Islander Heritage Protection Act 1984. It is an offence to wilfully oi-
negligently distui-b oi- desti-oy an Aboriginal site, place or object without obtaining pi-ior
written consent from the relevant local Aboriginal cot'nmi?inity.

All woi-ks should cease immediately i?ipon the discovery of any Aboi-iginal cultui-al
material, and Aboi-iginal Affaii-s Victoi-ia shall be immediately notified of any such
discovery.

Any development on the subject Iaiid must cease immediately upon the discovery of any
suspected humar'i remains. The Police or State Coi-oner's Office must be informed of the
discover-y without delay. If thei-e are i-easonable gi-our'ids to suspect that the remains are
Aboriginal, the discover-y siiould also be i-eported to Aboi-iginal Affairs Victoria.

Wliere it is si?ispected that works ma>i impact ol'l Aboriginal cultural i?ieritage places, sites
or objects, the applicarit shoi..ild fund a her-itage impact assessmer'it stcidy of the area by a
suitably qt.ialified her-itage consultant in coiijcnctioii witl?i representatives of the relevant
Aboriginal stakeholder-s to protect the applicant against committing air offence cinder the
above Acts. Furtiier, if the pi-oposal includes Ci-owri Land, it may be necessai-y to consult
with any parties who hold Native Title interests in d'ie area.

Officers of AAV must be permitted access to the site at any reasonable time, for the
purpose of monitoring adherence to the above conditions.

Infoi-matron on Aboriginal inter-ests relating to the project art-ea may be obtained by
contacting the Co-or-dinatoi- of the relevant Regional Cultural Heritage Pi-ogram (RCHP).
The Aboi-iginal Affaii-s Victoria web site at htt?p;%/wvy??w.dvc.vic,g????ov????.ai47a<iv.htm
inclcides maps and contact Iists relating to local Aboi-iginal communities, the RCHP, and a
Iist of heritage consultants who ?indei-take work iii Victoria.

*

*

*

*

*

*

*
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Surf Parade Shared Path
Have your say on the options for Stage 2: Veronica St to Surf Lifesaving Club

This option features an extension of the shared path 
from Veronica Street to the Inverloch Surf Life Saving 
Club and 20 parallel parking bays, which is a loss of 118 
bays currently available as informal parking.

On top of the extension of the path, Option 2 includes the 
provision of 138 parking bays. Option 2 will require vegetation 
removal which is subject to approval from the Department of 
Environment Land Water and Planning (DELWP). Under this option, 
formalised car parking will be provided parallel with Surf Parade 
along the foreshore side with the shared path. Kerb and channel will 
act as a barrier between the parking spaces and the pathway and 
will minimise the required encroachment into the foreshore.

Online survey: www.basscoast.vic.gov.au/surfparade
In person:
•	 Saturday, 6 April located at the Inverloch Park Run from 7.30am to 9.00am
•	 Saturday, 20 April located at the Inverloch Recreation Reserve (Inverloch-Kongwak football game) from 12.00pm to 2.00pm
Email: surfparade@basscoast.vic.gov.au

Feedback closes on Friday, 26 April 2019. For more information on the project, contact our Infrastructure Delivery Team on 1300 BCOAST (226 278) or (03) 5671 2211.

Option 1

Option 2

Have your Say



 

 

Question 
No 

Question Valid Responses 

1 I am completing this survey as 
a……..of Inverloch. 
 

☐  Local Resident 
☐  Non-Permanent Resident 
☐  Local Business 
☐  Community or special interest group 
☐  Visitor to the area 
☐  Other 
Postcode___________________ 
 

Intro 
Page 

Council is seeking comment on two potential pathway design options.  More 
detail regarding these options can be found here  
 
Option 1. 

- Limited (20 No.) car parks on 
southern side of Surf Parade, 
dispersed across key beach 
access tracks 

- 2.5m concrete shared pathway 
adjacent to road and separated 
by bollards and plantings 

- Modest vegetation removal 
required 

 
 

 

 

Option 2. 
- Retention and formalisation of 

current number of car parks 
along the southern side of Surf 
Parade 

- 2.5m concrete shared pathway 
separated from roadway by 
sealed parking bays and kerb 
and channel 

- Twice the extent of vegetation 
removal required as compared 
to Option 1. 

 

 
 
 

Surf Parade PBN Online 
Survey 



 

2 Which of the two design options 
presented for the shared path would 
you like to see built? 
 
 
 

☐  Option 1 – Shared path with limited 
parking only at key beach access tracks. 
 
☐  Option 2 – Formalised parallel 
parking and kerb & channel along the 
southern half of Surf parade, in addition 
to the shared path 

3 For what purposes are you are likely 
to use the Shared Pathway or Car 
Parking along Surf Parade, Inverloch? 
 

☐  Walking / Running 
☐  Beach Access 
☐  Cycling 
☐  Other 
☐  Won’t / Don’t Directly use 
 

4 How often would you use the 
proposed new shared path or car 
parking along Surf Parade? 
 
 

☐  Weekly 
☐  Fortnightly 
☐  Monthly 
☐  Annually 
☐  Won’t use 

5 Which of these two aspects do you 
consider should take priority in the 
design for the new path? 
 

☐  Minimise the potential removal of 
vegetation. 
 
☐  Retain as many car parks as possible 

6 In 30 words or less do you have any 
other comments you would like to 
provide regarding either design 
option? 
 

Free Text Field (Limit 30 words) 
______________________________________
______________________________________ 
______________________________________ 
 

7 Would you like to receive notification 
of Councils ultimate decision 
regarding this project.  
 
We anticipate making a decision by 
1st July 2019. 

☐  Yes 
☐  No 
Name:_____________________________ 
Email:______________________________ 
Address:______________________________
______________________________________ 

Exit Page Thank you for taking the time to complete this survey and your contribution 
towards this project.   
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INTRODUCTION

CONTEXT

Inverloch is a small, residential community located on the Bass Coast. The town is a 

popular beach holiday destination, especially during the summer school holiday period.

The interface between the centre of Inverloch and the town’s beaches currently features 

a shared path, primarily for recreational cycling and walking purposes. However, the 

southern end of the shared path terminates abruptly on Surf Parade just before reaching 

the surf beaches in Inverloch’s south. Consequently, there is no dedicated active 

transport connection from the centre of Inverloch to the surf beaches and the Inverloch 

Surf Life Saving Club.

Inverloch Surf 

Life Saving Club

Existing 

shared path

Centre of 

Inverloch



SHARED PATH PROPOSAL
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INTRODUCTION

Existing 

shared path

Proposed extension 

of shared path

Bass Coast Shire Council has developed a masterplan to extend the 

shared path. This would  form a component of the broader strategic 

cycling and pedestrian link proposed between the townships of  

Inverloch, Cape Paterson and Wonthaggi, and would provide 

enhanced access to key tourism assets such as the surf beaches 

and the RACV Inverloch resort.

This stage of the project would see the shared path continue

along Ramsay Boulevard and Surf Parade to Goroke Street, thus 

creating a continuous dedicated link between the centre of Inverloch 

and the Surf Life Saving Club. This is intended to be the first stage 

in the long-term implementation of the broader strategic network.

The proposal will impact the cross sectional design of Surf Parade, 

which currently functions as a two-way road. Southwest of the 

existing shared path, Surf Parade consists of a carriageway with 

grassed reserves on both sides. No paved car parking or dedicated 

pedestrian or cycling paths currently exist.



OPTIONS TESTED
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INTRODUCTION

Bass Coast Shire Council has identified that maintaining two-

way flow traffic flow throughout Surf Parade constrains the 

ability for the existing width of the road reserve cross section to 

accommodate both a shared path extension and formal car 

parking spaces. As a result, the existing options require the 

removal of vegetation on the southern side of the proposed 

path. Council recently presented two potential pathway design 

options to the local community for comment. Through this 

process, a number of public responses raised the potential 

option to reconfigure traffic flow (such as through the 

implementation of one-way traffic flow) to alleviate the need to 

encroach into the adjacent roadside vegetation.

In order to appropriately inform Council’s pending decision 

regarding the design options proposed, Officers have sought to 

gain additional advice regarding the potential consequences of 

such modifications to local traffic flow

GTA Consultants was commissioned to identify the traffic and 

safety impacts associated on the surrounding network with three 

potential options. The study area is bounded by Surf Parade / 

Ramsay Boulevard in the south and Venus Street / Toorak 

Road (C435) in the north.

Option 1: One-way from west to east 

Option 2: One-way from east to west 

Option 3: Hybrid. One-way between 

Goroke Street and Veronica Street

Council has proposed three alternative 

options for traffic arrangements on Surf 

Parade / Ramsay Boulevard. The options are 

as follows:



PARKING
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INTRODUCTION

Existing Conditions

The study area currently consists of three dedicated car parking areas located between 

Surf Parade and the coast (off-street car parking at the Inverloch Surf Life Saving Club, an 

off-street gravel car park south of Veronica Street and angled car parking spaces at the 

public toilets north of Veronica Street). No paved, parallel on-street car parking spaces 

currently exist on Surf Parade or Ramsay Boulevard. However, vehicles could potentially 

park on  the gravel shoulders and adjacent stretches of open grass that are parallel to Surf 

Parade (see below), especially during the peak period of the summer holidays. 

Masterplan

In order to improve local amenity, public safety and offset the loss of informal parking along 

Surf Parade, an increase in the provision of dedicated car parking spaces has been 

incorporated into the Surf Parade Inverloch Shared Path Masterplan (see page 7). The 

existing cross section of Surf Parade’s road reserve does not consist of sufficient width to 

accommodate an extension of the shared path, parallel dedicated car parking spaces and 

a carriageway appropriate for two-way flow. If two-way flow is maintained, parallel 

dedicated car parking spaces cannot be provided without the removal of further vegetation 

along the fringe of the coastal reserve. The loss of available informal car parking on Surf 

Parade, combined with the provision of limited formal parking in lieu, may increase the 

prevalence of private vehicles parking in tertiary streets.

The implementation of one-way traffic flow is being considered to reduce the required 

footprint of formal carriageway needed for traffic, the shared path and potentially parallel 

car parking to minimise the extent of vegetation removal required. One-way flow would 

enable sufficient cross-sectional width to be allocated to dedicated car parking spaces at 

certain locations. If one-way flow is adopted by the Masterplan, an estimated total of 138 

car parking spaces could be provided within the limits of Stage 2. It is expected that this 

provision would be consistent for each of the traffic flow options considered within this 

report.



SURF PARADE INVERLOCH SHARED PATH MASTERPLAN
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OPTION 1 TRAFFIC IMPACTS
ONE WAY FROM WEST TO EAST
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ACCESS AND NETWORK

Option 1 would be the implementation of one-way flow from west (Cape Paterson-Inverloch 

Road) to east (Venus Street), with paved car parking spaces located to the south of the 

carriageway. 

The traffic impacts of Option 1 include: 

- Extended travel times for some residents (approx. 120 residential households) driving 

from their households west to Cape Paterson-Inverloch Road or from Inverloch’s town 

centre to their households.

- Visitors accessing the surf beaches from Inverloch’s town centre would most likely be 

navigated through short routes than via the Surf Parade / Toorak Road / Cape Paterson-

Inverloch Road intersection. This would lead to increased traffic on Florida Avenue and 

Goroke Street during peak periods (i.e. the Christmas holiday period and summer 

weekends). On typical days throughout the year, the traffic impacts would be less severe 

but would be an inconvenience to some residents.

- Potential impact on bus journey times on Toorak Road for Option 1  (one way eastbound) 

should be negligible. There may be increased traffic on Venus Street / Toorak Road but 

there would be no turning movements that would form significant queuing.

- Potential for increased parking on residential streets during peak season as visitors try to 

avoid the risk of having to do another circuit (particularly via Wave Street, Ozone Street 

and Lohr Street) if they don’t find a parking space on Surf Parade.

- Potential queuing as vehicles parallel park where road would narrow (Goroke Street to 

Veronica Street)

- Increased likelihood of speeding due to one-way traffic arrangement although this is 

somewhat negated in parts by the existing chicanes



OPTION 1 TRAFFIC IMPACTS
ONE WAY FROM WEST TO EAST
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ACCESS AND NETWORK

Worst affected household (in time 

difference) returning from 

Inverloch’s town centre. 

Existing conditions – 3 min / 1.4km

Option 1 – 6 min / 4.1km

Worst affected household (in time 

difference) driving to Cape 

Paterson-Inverloch Road. 

Existing conditions – 2 min / 1.2km

Option 1 – 6 min / 2.9km

Visitor routes from Inverloch’s 

town centre to the surf beaches

Households affected by 

proposed changes to traffic flow 

are shaded
Intersections with increased 

traffic, particularly during 

summer months with visitors 

utilising the shortest routes



OPTION 2 TRAFFIC IMPACTS
ONE WAY FROM EAST TO WEST
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ACCESS AND NETWORK

Option 2 would be the implementation of one-way flow from east (Venus Street) to west (Cape 

Paterson-Inverloch Road), with paved car parking spaces located to the south of the carriageway. 

The traffic impacts of Option 2 include: 

- Extended travel times for some residents (approx. 120 residential households) driving from their 

household east to Inverloch’s town centre or from Cape Paterson-Inverloch Road to their 

households.

- Increased right turning traffic onto Lohr Avenue, which is a narrow residential street as visitors try 

to access the Surf Lifesavers Club via Goroke Street.

- Visitors returning from the surf beaches to Inverloch’s town centre would most likely be navigated 

through residential street routes rather than via the Ramsay Boulevard / Toorak Road intersection. 

This would lead to increased traffic on Florida Avenue and Goroke Street during peak periods (i.e. 

the Christmas holiday period and summer weekends). On typical days throughout the year, the 

traffic impacts would be less severe but  would still be an inconvenience to some residents.

- Potential impact on bus journey times on Toorak Road for Option 2 (one way westbound)  with 

increased queue lengths due to traffic waiting to turn right at multiple intersections (Lohr Avenue, 

Goroke Street and Abbott Street).

- Increase in queues forming for right turning traffic from residential streets onto Toorak Road for 

those wishing to travel to Inverloch’s town centre.

- Potential for increased parking on residential streets during peak season as visitors try to avoid the 

risk of having to do another circuit (particularly via Wave Street, Ozone Street and Lohr Street) if 

they don’t find a parking space on Surf Parade / Ramsay Boulevard.

- Potential queuing as vehicles parallel park where road would narrow (Veronica Street to Goroke 

Street).

- Increased likelihood of speeding due to one-way traffic arrangement, although this is somewhat 

negated in parts by the existing chicanes.



OPTION 2 TRAFFIC IMPACTS
ONE WAY FROM EAST TO WEST
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ACCESS AND NETWORK

Worst affected household driving to 

Inverloch’s town centre. 

Existing conditions – 3 min / 1.4km

Option  2 – 6 min / 4.1km

Worst affected household returning 

from Cape Paterson-Inverloch 

Road. 

Existing conditions – 2 min / 1.2km

Option 2 – 6 min / 2.9km

Visitor routes from surf beaches 

to Inverloch’s town centre

Intersections with increased 

traffic, particularly during 

summer months with visitors 

utilising the shortest routes

Increased volumes of 

vehicles turning right onto 

C435

Households affected by 

proposed changes to traffic flow 

are shaded



OPTION 3 TRAFFIC IMPACTS
ONE WAY FROM WEST TO EAST FROM GOROKE STREET TO VERONICA STREET
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ACCESS AND NETWORK

Option 3 would be the implementation of one-way flow from west (Goroke Street) to east (Veronica 

Street), with paved car parking spaces located to the south of the carriageway. Two-way flow would be 

maintained between Cape Paterson-Inverloch Road and Goroke Street and Veronica Street and 

Venus Street.

The traffic impacts of Option 3 include: 

- Extended travel times for some residents (approx. 85 residential households) driving from their 

households west to Cape Paterson-Inverloch Road or from Inverloch’s town centre to their 

households.

- Visitors from Inverloch’s town centre wishing to park near the access points within the one way 

section would most likely us Goroke Street rather than the Surf Parade / Toorak Road / Cape 

Paterson-Inverloch Road intersection. This would lead to increased traffic on the road during peak 

periods (i.e. the Christmas holiday period and summer weekends) and may cause minor delays for 

those trying to access Goroke Street from abutting residential streets and from the Inverloch 

Surfside Holiday retreat. On typical days throughout the year, the traffic impacts would be less 

severe but would still be an inconvenience to some residents.

- Increased right turning traffic and potential U-turn attempts at the intersection of Surf Parade and 

Veronica Street if visitors travelling from Inverloch’s town centre do not find a parking space. 

Traffic also likely to be increased on Florida Avenue for those wishing to travel west after leaving 

the eastern section of the beach.

- Potential impact on bus journey times on Toorak Road for Option 3 would be negligible.

- Potential queuing as vehicles parallel park where road would narrow (Goroke Street to Veronica 

Street).

- Increased likelihood of speeding due to one-way traffic arrangement although this is somewhat 

negated in parts the by existing chicanes.



OPTION 3 TRAFFIC IMPACTS

12/06/2019GTA Consultants | Surf Parade, Inverloch Shared Path
14

ACCESS AND NETWORK

Worst affected household (in time 

difference) returning from 

Inverloch’s town centre. 

Existing conditions – 3 min / 1.4km

Option 3 – 6 min / 4.1km

Worst affected household (in time 

difference) driving to Cape 

Paterson-Inverloch Road. 

Existing conditions – 2 min / 1.2km

Option 3 – 6 min / 2.9km

Visitor routes from Inverloch’s 

town centre to the surf beaches

Intersections with increased 

traffic, particularly during 

summer months with visitors 

utilising the shortest routes

Households affected by 

proposed changes to traffic flow 

are shaded



SUMMARY OF TRAFFIC IMPACTS
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ACCESS AND NETWORK

Scenario Two-way (existing traffic flow)

Option 1 

(One way from west to east)

Option 2

(One way from  east to west)

Option 3 

(Hybrid. One way eastbound 

between Goroke Street and Veronica 

Street)

Households affected by change with 

increased travel times

0 120 120 85

Travel time of 

worst 

affected 

household

Driving to 

Inverloch’s town 

centre

3 min No change 6 min No change

Driving from 

Inverloch’s town 

centre

3 min 6 min No change 6 min

Driving to Cape 

Paterson-

Inverloch Road

2 min 6 min No change 6 min

Driving from Cape 

Paterson-

Inverloch Road

2 min No change 6 min No change

Streets with increased traffic (mainly 

during peak periods)

Florida Avenue / Veronica Street

Goroke Street

Florida Avenue / Veronica Street

Goroke Street Lohr Avenue

Florida Avenue / Veronica Street

Goroke Street

Intersections with increased traffic 

volumes (particularly during peak 

periods in summer)

- Toorak Road / Florida Avenue

Toorak Road / Goroke Street

Surf Parade / Goroke Street

Surf Parade / Veronica Street

Surf Parade / Venus Street

Ramsay Boulevard / Abbott Street

Toorak Road / Florida Avenue

Toorak Road / Goroke Street

Surf Parade / Goroke Street

Surf Parade / Veronica Street

Surf Parade / Venus Street

Ramsay Boulevard / Abbott Street

Toorak Road / Florida Avenue

Toorak Road / Goroke Street

Surf Parade / Goroke Street

Surf Parade / Veronica Street

Surf Parade / Venus Street

Ramsay Boulevard / Abbott Street

Increased volumes of vehicles 

turning right onto C435 (Toorak 

Road)

- No Yes No

Costs (detailed in Section 3) - $125k-$180k $170k-$240k $60k-$80k
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OPTION 1 - TREATMENTS
ONE WAY FROM WEST TO EAST
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INFRASTRUCTURE

Left in / Left Out

Kerb Extensions and 

signage

To facilitate the proposal, a series of treatments would be 

implemented to enforce the road restrictions. Left in / left 

out arrangements (i.e. by constructing a traffic island) 

would be required at all intersections on Surf Parade and 

Ramsay Boulevard between Cape Peterson Inverloch 

Road and Venus Street. Kerb extensions and signage at 

the Ramsay Boulevard / Venus Street intersection would 

be required to prevent all ingressing movements from 

Venus Street.

GTA Consultants | Surf Parade, Inverloch Shared Path



OPTION 2 – TREATMENTS
ONE WAY FROM EAST TO WEST
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INFRASTRUCTURE

Kerb Extension and signage

To facilitate the proposal, a series of treatments would be 

implemented to enforce the road restrictions. Kerb 

extensions and signage would be required would be 

required at all intersections on Surf Parade and Ramsay 

Boulevard between Cape Peterson Inverloch Road to 

prevent to prevent right-in movements. Kerb extensions at 

the Ramsay Street /  Venus Street intersection would be 

required to close the northbound exiting lane. Kerb 

extensions and signage at the Surf Parade / Cape 

Paterson Road intersection would be required to prevent 

all ingressing movements.

GTA Consultants | Surf Parade, Inverloch Shared Path
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INFRASTRUCTURE

Left in / Left Out

Kerb Extension and signage

To facilitate the proposal, a series of treatments would be 

implemented to enforce the road restrictions. Left in / left 

out arrangements (i.e. by constructing a traffic island) 

would be required at all intersections on Surf Parade and 

Ramsay Boulevard between Goroke Street and Veronica 

Street. Kerb extensions and signage at the Surf Parade / 

Veronica Street intersection would be required to prevent 

all ingressing movements from Ramsay Boulevard. A 

traffic island would be required on Veronica Street to 

prevent right-turns into Surf Parade.
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TYPICAL TRAFFIC TREATMENTS
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INFRASTRUCTURE

Left in / Left Out

Island physically prevents 

vehicles from performing 

right turns at the T-

intersection

No Left Turn

Kerb extension and signage 

would be typical where no 

left turn is allowed.
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TYPICAL TRAFFIC TREATMENTS
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INFRASTRUCTURE

One Way Exit

Green area built out to close existing entry lane. If 

road was made entry only then the other side of 

the carriageway would be built out instead.

No Right Turn from slip road

Kerb extension and signage 

would be typical where no right 

turn is allowed.
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INFRASTRUCTURE

A review of the minimum recommended infrastructure to facilitate each of the options is broken down below by cost. 

It should be noted this is a high level cost estimate and had a 30% contingency applied, which is GTA’s standard practice. This cost does not 

include any alteration to drainage as the potential impact is not known without a feature survey clarifying existing levels and water flow.

Option 1. 

8 – traffic islands

1 - kerb extensions

9 – signs 

Existing car park alteration

Total Cost $125k - $180k

Option 2. 

0 – traffic islands

10 - kerb extensions

10 – signs 

Total Cost $170k - $240k

Option 3. 

3 – traffic islands

1- kerb extensions

4 – signs 

Total Cost $60k – 80k
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CAR PARKING

Existing angled car parking spaces

Dedicated angled car parking spaces currently exist on Surf Parade at the public toilets near 

Veronica Street. These spaces may need to be realigned as part of the Masterplan. If two-way 

flow is maintained or Option 2 (one way flow in an east to west direction) is implemented, the 

infrastructure will not need to change. However, if Option 1 is implemented  (west to east 

direction), the car parking spaces will need to be adjusted accordingly.

Proposed parallel car parking spaces

If one-way flow is implemented on Surf Parade / Ramsay Boulevard, the width of the existing 

road reserve can accommodate dedicated parallel car parking spaces on one side. Important 

locational design considerations include:

- Car parking spaces on the left of the direction of traffic would give drivers the opportunity to 

perform parking manoeuvres on their “natural” or “intuitive” side. This would be the northside 

For Option 1 and 3, and southside for Option 2.

- Car parking spaces on the southside of Surf Parade would provide drivers and passengers 

with direct access to the beach. 

- Car parking spaces on the northside would require drivers and passengers to cross Surf 

Parade immediately after parking since there is not sufficient width for an additional 

pedestrian footpath on the northside. This may impact traffic flow and safety, especially with 

the amount of families and unloading of items usually associated with beach activities.

- Car parking spaces should ideally not be located at T-intersections due to increased risk of 

conflict

Parking restrictions  on surrounding local streets

The loss of informal parking spaces on Surf Parade may encourage some drivers to park in 

surrounding local streets. In order to mitigate this, parking restrictions may be considered. Post 

development, parking in local streets during peak periods may need to be examined to assess 

requirement for restrictions.
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OTHER CONSIDERATIONS

Southwest of the existing shared path, no dedicated pedestrian facilities currently exist on Surf Parade. Pedestrians and cyclists are required to either use the grassed 

reserves adjacent the carriageway, or on the carriageway itself. This outcome compromises both safety and traffic flow.
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Ideally a shared path adheres to best practice and should be a minimum of 3m in width (recommended 4m) to avoid potential undesirable interaction between users.

Care should be taken to ensure a buffer is provided on both sides of parked cars. This would primarily protect cyclists from doors that may be opened into their path, but also provide 

space for visitors to unpack their cars without interfering with users of the shared path and other vehicles on the carriageway. This is especially important given that beachside 

parking is often associated with unloading lots of equipment.
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As all three options are likely to lead to increased traffic on some of the adjoining streets, there is an increased risk to pedestrians and cyclists. This is especially prevalent on 

Goroke Street where there is likely to be a number of pedestrians and cyclists wishing to access the shared path from the Inverloch Surfside Holiday Retreat.  This could be 

mitigated by preventing through traffic movements on Goroke Street with signage and point closures (eg bollards to only allow through movement by cyclists and pedestrians).

Option 2 would result in more right turns onto Toorak Road from various residential streets. As this involves crossing the carriageway, it elevates the risk of a crash, especially 

when close to a bend like on the intersection of Toorak Road and Abbott Street

T
ra
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Parking is not recommended on the northern side of Surf Parade / Ramsay Boulevard. Visitors parking on this side would then have to cross a road with limited visibility due to 

other parked cars. Activity on this side of the road has particularly safety concerns do to the unloading of families and beach equipment.

Assuming that all parking will be on the southern side there is a particular safety risk as passengers are required to exit parked vehicles into the carriageway. This is 

counterintuitive for passengers who are used to opening a door onto a kerb. This risk however is somewhat offset by the assumption that the majority of people exiting a car 

would be on the drivers side and can be further mitigated through the use of a buffer zone. There is also a slight risk as drivers would parallel park on the opposite side to what 

they would be accustomed to. This unfamiliarity with the requisite manoeuvres may increase the probability of conflict with parked vehicles and the kerb.

Car parking spaces should ideally not be located at T-intersections due to increased risk of conflict.
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If the road is made one-way and reduced in width then there is potential for queuing while vehicles attempt to parallel park. This may also lead to drivers using the nature strip on 

the northern side of the carriageway to try and overtake vehicles which are parking. This creates a safety risk to residents on Surf Parade and would lead to damage to the nature 

strip outside their homes. 
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OTHER CONSIDERATIONS

Existing Conditions

Residents on Surf Parade currently use the grassed 

areas on the northside of the carriageway of Surf 

Parade to place their waste bins for collection. With 

two-way flow currently existing, waste vehicles 

mechanically collect the bins from their left side 

(standard practice)

Masterplan

The proposed implementation of one-way traffic flow 

may impact upon existing waste collection practices. 

If Option 1 or 3 (one-way in a west to east direction) 

were implemented, waste could still be collected from 

the left of the waste vehicle. If Option 2 were 

implemented, this would not be possible. 

Alternatively, waste bins would need to be collected 

manually, or a waste vehicle with the capability of 

collecting bins on its right side would need to 

acquired and utilised.  
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SUMMARY

The current arrangement of two-way traffic on Surf Parade and Ramsay Boulevard is considered 

appropriate. 

However, if one-way flow is preferred in order to reduce the carriageway width and accommodate 

other provisions (i.e. parallel car parking spaces) within the cross-sections of Surf Parade and 

Ramsay Boulevard, then Option 3 is recommended of the scenarios analysed.

The hybrid arrangement of Option 3 would consist of one-way flow between Goroke Street and 

Veronica Street. Therefore the implementation of parallel car parking spaces could be 

accommodated in this section, which is also the area likely to generate the highest demand for car 

parking (proximity to the Surf Lifesaving Club and surf beaches). Meanwhile, maintaining two-way 

flow east of Veronica Street and west of Goroke Street minimises the number of residential 

properties affected by changed traffic arrangements (in comparison with Option 1 and 2). This is a 

desirable outcome, since changes to traffic arrangements would be designed for traffic conditions 

that occur only for the summer holiday period (i.e. for more than 90% of the year, the changes are 

not required). It is noted that if Option 3 is adopted,  it may result in vehicle circulation via Veronica 

Street increasing with vehicles attempting to find a parking spaces, and potentially increased car 

parking on Veronica Street and adjoining streets. There is also a concern over vehicles attempting 

a U-turn at the Veronica Street intersection.  

If one-way traffic flow is desired for the entire length of Surf Parade and Ramsay Boulevard, then 

Option 1 is preferred. This is to avoid a likely outcome of Option 2, which would see an increase in 

right-turning traffic onto Toorak Road.

Discussion would be required with Regional Roads Victoria regarding what intersections would 

need to be upgraded as part of the traffic changes (particularly regarding the Ramsay Boulevard / 

Venus Street and Surf Parade / Cape Paterson Inverloch Road intersections).
It should be noted that all three options are likely to involve some removal of vegetation. 

The existing carriageway and the southern nature strip is approximately 8m in width. 

A summary of potential options and approximate width required is below.

One-way with parking (as above and with 0.5m buffer between the path and vegetation) – 9.3m

Two-way flow without parking  - 9.75m

Two-way flow with parking – 12.3m
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EXECUTIVE SUMMARY 

The Surf Parade Inverloch Shared Path project involves the construction of a new shared path along Surf 

Parade from Abbott Street to Cape Paterson Inverloch Road. The project is an important part of the Bass 

Coast Shire Roads Upgrade Program and aims to ensure delivery of a range of benefits to the Inverloch 

community. The path also has the highest priority within the current Principle Bicycle Network Plan. The 2019 

update to this report incorporated changes to the path alignment between Goroke Street and Veronica Street, 

to what is referred to by the Bass Coast Shire Council as “Option 2”. 

The proposed path is located inland of a large section of shoreline which has experienced significant erosion 

and coastal setback since Water Technology’s initial assessment of the path in 2015/16. This report is version 

2 of the 2015-16 report and provides an update of the risk and vulnerability of the path with respect to this 

changed coastal condition, along with some minor adjustments in the path width to accommodate community 

feedback regarding parking. The scope of works provided to Water Technology was to update sections of this 

report rather than redo the main body of the assessment. Investigation of the mass changes to the coastline 

at Inverloch was not included in the scope and has not been assessed as part of this update. There are 

significant unknowns in terms of future ongoing changes and the drivers of this change which could impact the 

vulnerability and risk of the coastline. 

The significant shoreline erosion that has been observed over the past four years has resulted in a significant 

loss of coastal vegetation and increased dune scarping and longshore sediment transport following recent 

storm events. As a result, concerns have been raised as to the risks associated with removal of dune 

vegetation associated with the shared path project on dune stability and the overall vulnerability of the 

proposed path to on-going coastal processes, including sea level rise which has prompted the update of Water 

Technology’s 2015-16 report. 

The original project assessed the impact of the proposed coastal pathway including access tracks and carparks 

on the Inverloch coastal foreshore. The report was prepared to allow Council to be better informed on the 

contemporary coastal processes and potential effects of climate change; to identify potential vegetation 

enhancement areas for rehabilitation; and be able to make more informed decisions on placing 

intergenerational assets along the Inverloch foreshore. 

Based on a detailed review of geomorphology and coastal processes, along with regional exposure of the site 

to oceanographic processes, the main outcomes of the coastal hazard risk assessment area as follows: 

◼ Long term coastal recession is likely to impact the proposed shared path alignment in the next 50 to 

100 years and the risks to the path from this hazard are considered medium. 

◼ Short term coastal erosion hazards are likely to impact the proposed shared path alignment in the next 

50 to 100 years due to the extent of long term coastal recession by this time, and risks to the path from 

this hazard are considered medium. 

◼ Coastal inundation hazard impacts are unlikely to impact the proposed shared path alignment until the 

projected increase in mean sea level reaches around +0.8m AHD (by 21001), and therefore the risks to 

the path from this hazard are considered Low. 

In terms of the impacts on vegetation associated with path alignment, the following key points are made: 

◼ The alignment has been located on the landward side of the foreshore vegetation abutting existing cleared 

and developed land.  This is the most appropriate location for the alignment for the following reasons: 

◼ The vegetation abutting the urban development is subject to edge affects including the incursion of 

exotic species.  Vegetation within the middle of the reserve is likely to be ‘cleaner’ and contain higher 

quality vegetation.   
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◼ The removal of a strip of land on the urban edge provides an opportunity to remove the exotic species 

and to enhance the quality of this edge vegetation.   

◼ A design alignment through the middle of the reserve would cause significantly more disturbance 

during and following construction.  This also creates potential for two edge effects rather than one as 

currently proposed.  A cleared strip through the middle of the reserve also has the potential to allow 

winds to funnel down the path and cause wind generated erosion and/or sand deposition.   

◼ As the alignment is adjacent to Surf Parade any vegetation that is to be removed is located at the 

rear of the coastal dune. The loss of this vegetation will not have any impact on dune stability. 

 

With regard to vegetation offset requirements it is recommended that 3rd Party offsets be purchased through 

the Native Vegetation Offset Scheme at BCSC.  There are sufficient Biodiversity Equivalence Units (BEU’s) 

available at the Screw Creek Offset Site that meet the requirements of this project. 

A range of options have been provided to mitigation the construction impact on vegetation. 

  



 

Bass Coast Shire Council | 16 July 2019  
Geomorphic & Ecological Investigation between Western St and Cape Paterson – Inverloch Road, 
Inverloch 

Page 4 

 

1
9
0
1
0
1
1
3
7
_
R

0
1
v
0
5
_
In

v
e
rl
o
c
h
 S

h
a
re

d
 P

a
th

.d
o
c
x
 

CONTENTS 

1 INTRODUCTION 7 

1.1 Project Scope 7 

1.2 Study Area 8 

2 GEOMORPHOLOGY AND COASTAL PROCESSES 12 

2.1 Geomorphic Context 12 

2.2 Coastal Processes 13 

3 REGIONAL EXPOSURE ASSESSMENT 32 

3.1 Sea Level Rise 32 

3.2 Astronomic Tide 34 

3.3 Storm Tide 35 

3.4 Waves 36 

3.5 Long Term Coastal Recession 37 

3.6 Short Term Coastal Erosion and Accretion 42 

3.7 Coastal Inundation 44 

4 COASTAL HAZARD RISK ASSESSMENT 48 

4.1 Overview 48 

4.2 Long Term Coastal Recession 49 

4.3 Short Term Beach Erosion 50 

4.4 Coastal Inundation 52 

4.5 Channel Erosion at Wreck Creek 52 

4.6 Mitigation options 53 

5 ECOLOGY REVIEW 54 

5.1 Three step approach to the removal, destruction or lopping of native vegetation in Victoria 54 

5.2 Avoid and minimise statement 54 

5.3 Vegetation Removal Offset Obligations 55 

5.4 Vegetation Management – Offset Recommendations 55 

6 CONSTRUCTION IMPACT ASSESSMENT 57 

6.1 Path Location Overview 57 

6.2 Construction Footprint 57 

6.3 Mitigation Measures 57 

7 LAND SUBJECT TO INUNDATION (LSIO) 59 

8 SUMMARY 62 

9 REFERENCES 64 

10 DEFINITIONS AND DISCLAIMERS 66 

APPENDICES 

Appendix A Risk Assessment Definitions 



 

Bass Coast Shire Council | 16 July 2019  
Geomorphic & Ecological Investigation between Western St and Cape Paterson – Inverloch Road, 
Inverloch 

Page 5 

 

1
9
0
1
0
1
1
3
7
_
R

0
1
v
0
5
_
In

v
e
rl
o
c
h
 S

h
a
re

d
 P

a
th

.d
o
c
x
 

Appendix B Quotation for Offsets 
 

LIST OF FIGURES 

Figure 1-1 Study Area 9 

Figure 1-2 Surf Parade Inverloch Shared Path Masterplan 10 

Figure 1-3 Option 2 alignment and parking facilities between Goroke Street and Veronica Street(Bass 
Coast Shire Council, 2019) 11 

Figure 2-1 Geomorphology of the Study Area 12 

Figure 2-2 Location of intertidal and subtidal shore platforms in and around the study area – image from 
2006 14 

Figure 2-3 Views from Flat Rocks to Point Norman (December 2015) 15 

Figure 2-4 Comparison of the alignment of Wreck Creek (1968 to 2018) 18 

Figure 2-5 Aerial Imagery (2009 – 2018) Wreck Creek to Point Norman 19 

Figure 2-6 Aerial Imagery (2000 – 2008) Wreck Creek to Point Norman 20 

Figure 2-7 Aerial Imagery (1950 – 1991) Wreck Creek to Point Norman 21 

Figure 2-8 Lagoon formed behind the Sand Spit 22 

Figure 2-9 View across lagoon towards Point Norman, showing a section of exposed intertidal shore 
platform and rock revetment 23 

Figure 2-10 Examples of Historic Shoreline Protection 23 

Figure 2-11 Aerial Imagery (2009 – 2018) Point Norman to Point Hughes 24 

Figure 2-12 Aerial Imagery (2000 – 2008) Point Norman to Point Hughes 25 

Figure 2-13 Aerial Imagery (1968 – 1991) Point Norman to Point Hughes 26 

Figure 2-14 Undermining of sand dunes (left) and erosion at the SLSC tower (right) (01-Dec-2015) 27 

Figure 2-15 Variation in Vegetation Extent along Main Beach, Inverloch (1968 to 2018) 28 

Figure 2-16 Pre and Post Storm Bite 29 

Figure 2-17 Cross Section (2007 LiDAR) Showing Two Ridges 30 

Figure 3-1 Mean Sea Level Rise Projections from 1990 to 2100 (from CSIRO) 33 

Figure 3-2 Comparisons of Mean Sea Level Rise Projections from 1990 to 2020 with                          
Tide Gauge and Satellite Altimeter Data (from CSIRO) 33 

Figure 3-3 Existing and Predicted MHWS on 2007 LiDAR 35 

Figure 3-4 Schematic Displayed the Key Components of Storm Tide 36 

Figure 3-5 Coastline erosion and recession due to sea level rise for sandy shorelines (Water 
Technology, 2014) 38 

Figure 3-6 Projected Long Term Coastal Dune Recession (Surf Life Saving Club) 40 

Figure 3-7 Projected Long Term Coastal Dune Recession (Wreck Creek to Point Norman) 40 

Figure 3-8 Exposed sandstone cliffs north of Ayr Creek 41 

Figure 3-9 Rocks Lining Beach and Vegetated Cliffs 42 

Figure 3-10 Short-Term Beach Erosion (USGS, 2008) 42 

Figure 3-11 Spit Transformation 2012-2018 43 

Figure 3-12 1% AEP Storm Tide Levels – Wreck Creek to Point Norman 45 

Figure 3-13 1% AEP Storm Tide Levels – Point Norman to Point Hughes 45 

Figure 3-14 Storm tide profiles for cross sections 1 to 3 – Wreck Creek to Point Norman 46 

Figure 3-15 Storm tide profiles for cross-sections 4 and 5 – Point Norman to Point Hughes 47 

Figure 7-1 Revised C82 LSIO and 1% AEP Storm Heights on 2007 LiDAR 59 

Figure 7-2 1% AEP Storm Tide Inundation Extents for 2100 – Inverloch and Mahers Landing 61 



 

Bass Coast Shire Council | 16 July 2019  
Geomorphic & Ecological Investigation between Western St and Cape Paterson – Inverloch Road, 
Inverloch 

Page 6 

 

1
9
0
1
0
1
1
3
7
_
R

0
1
v
0
5
_
In

v
e
rl
o
c
h
 S

h
a
re

d
 P

a
th

.d
o
c
x
 

 

LIST OF TABLES 

Table 2-1 Overview of shoreline change at the SLSC 31 

Table 3-1 Tidal Elevations at Inverloch 34 

Table 3-2 10% and 1% AEP Storm Tide Levels Incorporating Mean Sea Level Rise Scenarios 
(Adapted from CSIRO 2009) 36 

Table 3-3 Potential Coastal Dune Recession (adapted from Water Technology 2010) 39 

Table 4-1 Long Term Coastal Recession Risk Assessment Results – Wreck Creek to Point Norman 49 

Table 4-2 Long Term Coastal Recession Risk Assessment Results – Point Norman to Point Hughes 50 

Table 4-3 Short Term Beach Erosion Risk Assessment Results – Wreck Creek to Point Norman 51 

Table 4-4 Short Term Beach Erosion Risk Assessment Results – Point Norman to Point Hughes 51 

Table 4-5 Coastal Inundation Risk Assessment Results – Wreck Creek 52 

Table 4-6 Coastal Inundation Risk Assessment Results – All locations east of Wreck Creek 52 

Table 4-7 Coastal Erosion Risk Assessment Results – Wreck Creek 53 

Table 4-8 Suggested Climate Change Adaption Pathways 53 

Table A-10-1 Likelihood Ranking 69 

Table A-10-2 Consequence Ranking 69 

Table A-10-3 Risk Assessment Matrix 69 

Table A-10-4 Risk Profile Definition 69 

 

 



 

Bass Coast Shire Council | 16 July 2019  
Geomorphic & Ecological Investigation between Western St and Cape Paterson – Inverloch Road, 
Inverloch 

Page 7 

 

1
9
0
1
0
1
1
3
7
_
R

0
1
v
0
5
_
In

v
e
rl
o
c
h
 S

h
a
re

d
 P

a
th

.d
o
c
x
 

1 INTRODUCTION 

The Surf Parade Inverloch Shared Path project involves the construction of a new shared path along Surf 

Parade from Abbott Street to Cape Paterson Inverloch Road.  The project is an important part of the Bass 

Coast Shire Roads Upgrade Program and aims to ensure delivery of a range of benefits to the Inverloch 

community.  The path also has the highest priority within the current Principle Bicycle Network Plan. 

Water Technology completed an investigation of the geomorphic and ecological impact of the proposed path 

in 2015 – 2016. This report provides an update to that report, noting the significant change of the coastline 

seaward of the path, and minor changes to the path design following community feedback (shown in 

Figure 1-3). The scope of works provided to Water Technology was to update sections of this report rather 

than redo the main body of the assessment. Investigation of the mass changes to the coastline at Inverloch 

was not included in the scope and has not been assessed as part of this update. There are significant 

unknowns in terms of future ongoing changes and the drivers of this change which could impact the 

vulnerability and risk of the coastline. 

The 2.5m wide concrete shared path will provide pedestrians with a safe off road alternative along the busy 

Surf Parade giving access to existing walking tracks to the beach, the Surf Life Saving Club and ultimately will 

connect with the Wonthaggi Rail Trail. Safe pedestrian crossings at strategic points along the route are planned 

to be installed to cater for pedestrians crossing Surf Parade. It is envisaged that during peak visitor times this 

additional path link will entice beach goers to use alternate transport methods alleviating vehicular congestion 

along Surf Parade.  

The proposed path is located landward of a section of the Inverloch shoreline which has experienced significant 

erosion and coastal setback in recent years. This significant shoreline erosion has been observed over the 

past four years, leading to a significant loss of coastal vegetation, and increased dune scarping and longshore 

sediment transport following recent storm events. As a result, concerns have been raised as to the risks 

associated with removal of dune vegetation associated with the shared path project on dune stability and the 

overall vulnerability of the proposed path to on-going coastal processes, including sea level rise. 

This project has assessed the impact of the proposed coastal pathway including access tracks and carparks 

on the Inverloch coastal foreshore.  This will allow Council to be better informed on the contemporary coastal 

processes and potential effects of climate change; to identify potential vegetation enhancement areas for 

rehabilitation; and be able to make more informed decisions on placing intergenerational assets along the 

Inverloch foreshore. 

1.1 Project Scope 

The project scope as outlined in the RFQ ((2015/16) documentation is as follows and is reflected in the outline 

of the methodology present in Section 5: 

1. Review of the geomorphology and ecology of the study area, 

2. Review of the contemporary coastal processes in the study area, 

3. Regional exposure assessment of the study area, 

4. Review of potential short and long term coastal recessions and accretion, 

5. Undertake a coastal hazard risk assessment of the proposed works, car park and access tracks within 

the study area as per Council’s resolution made at a Special Meeting on 25 March 2015, 

6. Provide an opinion of the construction impact of the proposed pathway, including removal of 0.17 ha 

of vegetation along the path alignment, to the Inverloch coastal foreshore. 
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7. Provide an opinion of offset vegetation versus onsite vegetation enhancement, and 

8. Provide an opinion of the proposed path alignment in the LSIO area at Wreck Creek. 

This study does not include any investigations into traffic management along Surf Parade or surrounding 

streets.   

1.2 Study Area 

The proposed alignment of the shared path is shown in Figure 1-1. The path begins in the west at the 

intersection of Surf Parade and Toorak Road and connects to the existing path at Abbott Street. The study 

area for this assessment therefore encompasses the coastline between Wreck Creek and Point Hughes. The 

shared path masterplan is shown in Figure 1-2, with details of the updated alignment for Goroke Street and 

Veronica Street shown in higher detail in Figure 1-3 
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 FIGURE 1-1 STUDY AREA 
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FIGURE 1-2 SURF PARADE INVERLOCH SHARED PATH MASTERPLAN 
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FIGURE 1-3 OPTION 2 ALIGNMENT AND PARKING FACILITIES BETWEEN GOROKE STREET AND VERONICA STREET(BASS COAST SHIRE COUNCIL, 2019) 
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2 GEOMORPHOLOGY AND COASTAL PROCESSES 

2.1 Geomorphic Context 

The geological profile of the study area comprises Cretaceous sandstones and mudstones (70 to 135 million 

years in age) which are exposed as cliffs and shore platforms to the west from Flat Rocks towards Cape 

Paterson. The cliffs and shore platform coastline to the west gives way to a grassy bluff that extends behind 

the existing coastline and marks the position of an older Pleistocene aged cliffed coastline (1.5 million to 15,000 

years ago). In front of this bluff, a succession of Holocene (<15,000 year ago) aged dune ridges and sandy 

beaches has accreted (Bird, 1993). The proposed coastal path is located on these Holocene dune ridges which 

have prograded the coastline seaward over the past 15,000 years. 

The eastern extent of the beach and dune ridges is truncated at Point Norman by the entrance to Anderson 

Inlet. On the eastern side of the entrance lies a long sand spit known as Point Smythe (Figure 2-1). 

 

FIGURE 2-1 GEOMORPHOLOGY OF THE STUDY AREA 

Anderson Inlet is the most clearly defined estuary on the Victorian coast, with extensive tidal mudflats (16 km2) 

exposed at low tide on either side of a meandering channel that runs from the Tarwin River to the sea at 

Inverloch (Bird, 1993). Around the margins and eastern end of the inlet alluvial material consisting of clays, silt 

and fine sand has been deposited by the Tarwin River and is overlain by sandy beach deposits. Along the 

western extent of the inlet and the entrance marine sands are found. These have been deposited by wave and 

tidal action. The sandy entrance to the inlet is highly dynamic with the main channel meandering between 

Point Norman and Point Symthe depending on wave conditions, tides, and river flows.  
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The shared path route at Inverloch runs along the exposed coastline east from Flat Rocks to Point Norman, 

before following the shoreline along the margin of Anderson Inlet to Point Hughes. Key features of the 

morphology and related coastal processes of these areas are described in the following sections. 

2.2 Coastal Processes  

The review of coastal processes undertaken for the 2015/16 study built upon previous work such as Water 

Technology (2010), Vantree (2000) and Oldfield (2011). This update provides context of the recent erosion 

since 2016 in context with the proposed path.  Aerial photographs from 1950 to 2014 were sourced for the 

original study, with each image georeferenced and vegetation and dry sand lines digitized to allow comparison 

of shoreline change. The most recent high resolution aerial image from December 2018 has been added to 

this analysis to highlight the changes to the coastline since production of the original report. 

The coastal process assessment has broken the study area into two sections: 

◼ Wreck Creek to Point Norman (western end); and 

◼ Point Norman to Point Hughes (eastern end). 

These two sections are subject to quite different coastal process drivers and have experienced vastly different 

change since the original 2015/16 report was prepared. 

2.2.1 Wreck Creek to Point Norman 

Wreck Creek defines the western end of the proposed path, with the small creek flowing beneath the Cape 

Paterson-Inverloch Road at the intersection with Toorak Road and Surf Parade from where the path extends 

eastward. Point Norman separates the open ocean exposed Main Beach section of the coast from the more 

wave sheltered but high tidal current and morphologically dynamic entrance section of the coast. 

Ferns and Hough (Eds.) (2002) detail high resolution mapping of marine habitats along the Bunurong coast, 

from Cape Paterson to Wreck Creek. The results showed the intertidal shore platform at Flat Rocks, located 

west of Wreck Creek, is underlain by an extensive subtidal platform extending several kilometres from the 

shore in relatively shallow water. The survey also identified beds of fine to medium sand that lie offshore of 

Main Beach although the mapping did not extend east of the Bunurong Marine and Coastal Park. This suggests 

that some sandy material is available to replenish Main Beach from the local coastal cell, however it is not 

clear if this sandy material is still present, or where the material originates from and how it influences coastal 

processes and sediment transport along Main Beach. 

The sediment transport regime is also affected by the complex morphodynamics of the spit system to the east. 

Sediment moved along the coastline from west to east is captured within the spit, increasing in size over time 

as more and more sediment accumulates. This impacts the sediment transport regime of the beaches to the 

east and northeast of the spit.  

The channel morphodynamics are complex and review of historical imagery of Anderson Inlet and the Inverloch 

coastline indicates the mass erosion on the beach between Wreck Creek and Point Norman, combined with 

build up between Point Norman and Point Hughes and establishment of a lake has occurred along the coast 

previously. 

The review of historic aerial imagery (the coast in 2006 as presented in Figure 2-2) also suggests that sections 

of the intertidal/subtidal platform noted by Ferns and Hughes may be present at Point Norman and appear to 

partially anchor the coastline position and alignment. This could be occurring through the following processes; 

◼ The presence of the shore platform provides a partial physical barrier to the drifting of sand further east, 

and/or 
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◼ As waves approach the shoreline the underlying shore platform modifies the nearshore wave climate (i.e. 

the wave height and direction). This process sometimes results in the formation of a spit in the lee of the 

outcrop (Oldfield, 2011). The formation of the spit at Point Norman is highly variable, changing in form and 

extent over periods of weeks to years. 

 

FIGURE 2-2 LOCATION OF INTERTIDAL AND SUBTIDAL SHORE PLATFORMS IN AND AROUND THE STUDY 
AREA – IMAGE FROM 2006 

Figure 2-3 provides a series of images along shoreline between Wreck Creek and Point Norman in December 

2015. It is noted that erosion of the coast at Main Beach had initiated at this point in time. 
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Looking west towards Flat Rocks Looking across entrance of Wreck Creek 

  

Views east along section of steep dune Steep dunes with recent erosion 

  

View towards Point Norman End of Main Beach at Point Norman 

FIGURE 2-3 VIEWS FROM FLAT ROCKS TO POINT NORMAN (DECEMBER 2015) 
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The entrance of Wreck Creek lies almost halfway between Flat Rocks and Point Norman. Longshore currents 

typically move west to east along this shoreline and the eastward longshore drifting of sand has deflected the 

entrance of Wreck Creek to the east (Bird, 1993).  The creek entrance passes between sections of Holocene 

dune ridges and has been stabilised in its current position by a rock revetment on its eastern flank. The creek 

morphology is classified as an intermittently closed and open lagoon system (ICOLL). Flows from the creek 

are the dominant mechanism for keeping the entrance open, while wave action tends to bring sand onshore, 

closing the entrance. 

The most recent aerial imagery, captured in December 2018, shows that the entrance to Wreck Creek was 

closed, although the beach connecting the creek to the ocean appears to be wet and a build up of coastal drift 

material is visible indicating high tides and waves may have overtopped the entrance berm recently, although 

creek flows are not significant enough to maintain an open mouth. Upstream of the entrance the channel 

meanders between two heavily vegetated dune ridges and there is extensive reed growth at the channel 

margins. 

A comparison of the alignment of the Wreck Creek channel based on aerial imagery from 1968 to 2018 is 

provided in Figure 2-4 and shows that apart from the entrance berm and channel, there has been little change 

in the creek alignment over the last 50 years, and little change in the estuary position in the past 38 years since 

1981. There has been some variation in the width of the dune between the creek and the beach with increasing 

density of vegetation particularly across the area at the mouth of the creek. Recently, significant landward 

recession of the Main Beach coastline of between 15 m to 25 m has occurred between 2014-2018, leading to 

a significant loss of the vegetation which has colonised since the late 1960s. If this landward recession 

continues at a similar rate, it is possible that the dune between the beach and the creek may recede to the 

point where the dune is breached, creating a new entrance connecting Wreck Creek to the ocean west of the 

current entrance. The current dune width between the creek and the beach is between 15m to 50m. Of note, 

the coastline adjacent to Inverloch-Cape Patterson Road has receded to within 5m of the road (based on the 

2018 image). Recent works by the Bass Coast Shire Council to protect the road include construction of a sand 

fence along the beach and nourishment of the beach around the sand fence. There is a risk the beach could 

continue to erode in this location and impact the structural integrity of the road. This is not assessed as part of 

this update. 

East of Wreck Creek the sandy beach is backed by a sequence of Holocene dune ridges, which rise in places 

to a height of up to 11 m AHD. The borelog for a groundwater bore (70945) located close to the alignment of 

the shared path (Figure 1-1) indicates sand to at least a depth of 7 m below ground surface, which equates to 

around -3.5 m AHD. The width of the vegetated dunes between the beach and the shared path alignment 

varies between 40 m to 100 m in this area, with a reduction in places of over 40m since the 2015/16 report.  

Comparison of historic and contemporary aerial imagery (Figure 2-5, Figure 2-6, and Figure 2-7) highlight this 

significant loss of vegetation along the western and middle sections of Main Beach, west of Wreck Creek since 

2012. As noted above, the shoreline to the west of Wreck Creek has set back 10 – 20m since 2014 and may 

pose a risk to the Cape Patterson-Inverloch Road in the near future.  

Between the mouth of Wreck Creek and Point Norman, the coastal dune vegetation has receded by up to 20m 

since 2014. Prior to this, the vegetation extent has fluctuated significantly over the period between 1968 to 

2014, with a significant landward shift observed between 1968 and 1981 and similar position of the edge of 

the vegetation extents observed during 1968 and 2014. Immediately east of the Surf Life Saving Club the front 

face of the dune is steep and significant recent erosion has been noted with Council installing a sand fence in 

2019 and undertaking beach nourishment around this are at the beginning of June 2019. This is discussed 

further in Section 2.2.3. 

The eastern end of Main Beach extending around Point Norman is also highly variable with the imagery 

showing large sand lobes at various locations and times on this section, with beach widths varying in places 
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by over 100m. However, the location of the vegetation extent remains relatively stable over time, with the larger 

shrubby vegetation extent constant since 2000. Less dense grasses are observed in more recent imagery. 
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FIGURE 2-4 COMPARISON OF THE ALIGNMENT OF WRECK CREEK (1968 TO 2018) 
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FIGURE 2-5 AERIAL IMAGERY (2009 – 2018) WRECK CREEK TO POINT NORMAN 
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FIGURE 2-6 AERIAL IMAGERY (2000 – 2008) WRECK CREEK TO POINT NORMAN 
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FIGURE 2-7 AERIAL IMAGERY (1950 – 1991) WRECK CREEK TO POINT NORMAN 
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2.2.2 Point Norman to Point Hughes  

The morphology of the entrance to Anderson Inlet is (geologically) young and dynamic and shaped by tidal 

and ocean wave dynamics and river discharges. The western end of Anderson Inlet at Inverloch is influenced 

by marine processes which have transported sand into the estuary and resulted in a noticeable contemporary 

accretion of sand on the northern bank of the estuary.  The extensive sandy bars and channels of the entrance 

to Anderson Inlet meander between Port Norman and Point Smythe, and the entrance remains permanently 

open to the ocean.  

As highlighted within Section 2.2.1 the longshore sediment transport regime is also affected by the complex 

morphodynamics of the sand spit system at Point Norman. When the spit is capturing sediment from the west 

this reduces the sediment supply to the beach between Point Norman and Hughes. Once the spit has reached 

its maximum capacity threshold it then reconnects with the land in the form of a large sediment lobe which 

then is transported eastward along this coastline. 

From Point Norman to Point Hughes the Holocene dune ridge is significantly narrower than along Main Beach. 

Historic imagery (Figure 2-13) indicates the main channel through the entrance often flows close to this 

shoreline. Vantree (2000) noted that “the gross shape of the entrance to Anderson Inlet has remained relatively 

unchanged for the last 140 years.  The main entrance channel opposite Point Symthe has always been on the 

western side of the inlet and there has always been a wide series of sandbars at the entrance between Point 

Symthe and the channel.”   

However, within the last four years from 2014 there has been gradual change in the alignment of main channel, 

with the channel migrating south and east away from the shoreline at Inverloch, together with the growth of 

the spit at Point Norman.  The images from 2012 to 2018 (Figure 2-11) show a large sand lobe migrating into 

a spit at the eastern end of Main Beach extending northward into Anderson Inlet. Increasing sand deposition 

on the spit has now formed low hummocky dunes with encroaching vegetation. The vegetation acts to stabilise 

the dunes further and an enclosed lagoon has formed within the dune, fed by stormwater from the town. The 

5 Ha lagoon which is now infilling with sand (Figure 2-8) and there is potential the sand lobe will continue to 

migrate into Anderson Inlet, narrowing the sand buffer to the south and allowing reconnection of the lagoon to 

the open water. 

Underlying the sand between Point Norman and Point Hughes appear to be sections of intertidal shore 

platform, which can be exposed depending on the position of the main channel, Figure 2-9. 

 

   

FIGURE 2-8 LAGOON FORMED BEHIND THE SAND SPIT 
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FIGURE 2-9 VIEW ACROSS LAGOON TOWARDS POINT NORMAN, SHOWING A SECTION OF EXPOSED 
INTERTIDAL SHORE PLATFORM AND ROCK REVETMENT 

Various forms of erosion protection measures have been undertaken to stabilise this section of shoreline over 

the years (Figure 2-10). 

  

FIGURE 2-10 EXAMPLES OF HISTORIC SHORELINE PROTECTION 
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FIGURE 2-11 AERIAL IMAGERY (2009 – 2018) POINT NORMAN TO POINT HUGHES 
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FIGURE 2-12 AERIAL IMAGERY (2000 – 2008) POINT NORMAN TO POINT HUGHES 
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FIGURE 2-13 AERIAL IMAGERY (1968 – 1991) POINT NORMAN TO POINT HUGHES 

 

2.2.3 Recent Observed Shoreline Changes 2014 - 2019 

Storm events during 2014 and 2015 resulted in erosion of the Main Beach at Inverloch and undermining of 

adjacent dunes (Figure 2-14, left) and coastal infrastructure (Figure 2-14, right).  Significant loss of coastal 

vegetation occurred during the storm events and increased dune scarping and longshore sediment transport 

was observed.   

It is noted that this loss of vegetation can be seen to be occurring from 2012, however the recession had not 

impacted infrastructure prior to 2015 and as such was potentially not noted with such significance.  
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FIGURE 2-14 UNDERMINING OF SAND DUNES (LEFT) AND EROSION AT THE SLSC TOWER (RIGHT) (01-DEC-
2015) 

To assess this loss of dune in the context of long term coastal change, an analysis of historic imagery and 

LiDAR was undertaken for the area around the SLSC. The results clearly show that the dune and beach area 

in and around the SLSC tower has seen significant changes in the shoreward extent of the dune vegetation.  

Between 1968 and 2018 (Figure 2-15) the vegetation extents have varied along this section of shoreline in the 

order of 40-50m.  

The majority of change west of Wreck Creek has occurred since 2013, with the vegetation extent constant 

from 2000 through to 2013 before cutting back 12m between 2013 and 2014 and a further recession of 18m 

between 2014 and 2018. East of Wreck Creek seaward of the lifesaving club accretion occurred between the 

late 1960s and 2012 before erosion resulted in a setback of 28m in the period between 2012 and 2014 and a 

further setback of 18m between 2014 and 2018. This is considerable and rapid change over a short period of 

time. 

Figure 2-16 shows aerial imagery from 2006 and 2018 along with LiDAR data from 2007. In 2006 there is 

clearly a wide vegetated foredune present seaward of the current dune ridge. The profile taken from the 2007 

LiDAR (Figure 2-17) indicates the foredune (smaller seaward ridge) was in the order of 30m wide. This 

foredune is completely absent from the 2018 image, with the position of the vegetation line noted on the profile 

in Figure 2-17. The predominant longshore transport of sand from west to east along the beach means this 

significant volume of sand (in this location 135m3/m) has likely moved eastward along the shoreline, reforming 

the spit and supplying sediment to the lagoon east of Point Norman. 
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FIGURE 2-15 VARIATION IN VEGETATION EXTENT ALONG MAIN BEACH, INVERLOCH (1968 TO 2018) 
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FIGURE 2-16 PRE AND POST STORM BITE 
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FIGURE 2-17 CROSS SECTION (2007 LIDAR) SHOWING TWO RIDGES 

2.2.4 Dune Recovery 

It could be expected that under prolonged calm conditions sand eroded from the dune profile would migrate 

back to the beach, forming a new incipient dune. There are different timescales associated with the response 

of the beach and dunes to erosion as a result of severe storm events. If the storm is followed by a period of 

calmer weather the beach can respond quickly (within days to weeks), with swell waves returning much of the 

eroded sand back onto the beach profile. However, given the net sediment transport at Main Beach from west 

to east, it is likely that this material is not available in the offshore zone to replenish the beach and dunes and 

sediment is required from the west. The availability or sand migrating into the eroded beach zone has not been 

assessed as part of this report. 

If sediment was available to supply the beach from the west, there would still be a considerable time before 

the 2006 profile could be re-established. Dunes respond much more slowly to storm induced erosion (years to 

decades) than open sandy beaches. A prolonged period of calm conditions is required to move sand back 

onto the back of the beach at the toe of the erosion scarp and then conditions must remain calm for an extended 

period to allow for the gradual recolonization of the dune by vegetation. The presence of vegetation helps 

stabilise the dune and limit erosion by subsequent storms. This can be seen locally between Point Norman 

and Point Hughes where the sediment has been stabilised by grasses. A sequence of storm events such as 

has been experienced at Inverloch over the past 4 years since 2014 can result in significant erosion of the 

dune which may take many years to reform. As noted, beach and dune recovery are dependent on continued 

supply of sand along the coast from the west. 

2.2.5 Changes in Storminess 

Relationships between storm intensity and frequencies on the east coast of Australia have been identified as 

potentially being modulated by the Inter-decadal Pacific Oscillation (IPO) and El Niño-Southern Oscillation 

(ENSO) by You & Lord (2008) and Shand et al. (2010). 

A longer term analysis of 63 years of hindcast wave conditions for the Gippsland coastline (1950-2011), 

detailed in Water Technology (2014), clearly showed this clustering of storm events, with periods of heightened 

wave storminess identified as: 

◼ 1950-1956, 1964-1967, 1974-1978, 1984-1987, 1995-2001; and 2007-2011 

2018 
Vegetation 

Extent 

2006 
Vegetation 

Extent 
SLSC 
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The lack of, or increasing frequency of storm wave events, will be reflected in shoreline erosion along sandy 

coastlines in particular. These approximate periods identified corresponded well with documented periods of 

significant storminess and coastal hazard impacts on the NSW coastline (Hanslow & Gissing, 2007). 

The timeline described in Table 2-1 summarises the local changes in dune and vegetation in this location as 

identified through the imagery analysis. 

TABLE 2-1 OVERVIEW OF SHORELINE CHANGE AT THE SLSC 

Period Description 

1968 The vegetation extent in front of the SLSC was similar to 2014, with Wreck Creek extending 
significantly further eastward to within 50 m of the access path. 

The mouth of Wreck Creek was subsequently stabilised on the eastern bank to move it away 
from the SLSC and limit further eastward migration. 

The prior period 1964-1967 experienced increased storminess with clustering of storm events 
likely to have resulted in increased erosion along the shoreline. 

1981 The vegetation at its greatest extent, approximately 50 m seaward from the 1968 shoreline. 
Low incipient foredunes are present shoreward of the main dune ridges. 

1981 lies in a period of reduced storminess following large storm events from 1974 – 1978.  It 
is likely that beach and dune recovery was occurring at this time. 

1991 The vegetation line is within around 15 m of the 1968 extent.  The resolution of the imagery is 
limited and dune features cannot be clearly defined. 

2000 This is a period of increased storm activity and an erosion scarp can be seen at the dune face 
in this figure.  There is an incipient foredune present shoreward of the main vegetated dune 
face. 

2009 to 
2012 

There is little difference between the vegetation line between 2009 and 2012, although it 
appears there has been minor recession of the dune since the 2000 image. 

2013 to 
2014 

These images show retreat of the vegetation line in the vicinity of the SLSC tower, with the 
2014 vegetation line now landward of the 1968 vegetation line. Observations suggest 
increasing storminess over this period but no detailed analysis of wave conditions is available 
to quantify this. 

2014 to 
2018 

These images show further retreat of the vegetation line in the vicinity of the SLSC, continuing 
the trend observed between 2013-2014. The recession observed during this period is 
significant and in the order of 20m which equates to an average recession of 5m per year, 
although it is likely the erosion has been clustered around the significant storm events which 
occurred late 2015, 2016 and in 2018. Again, no detailed analysis of wave conditions offshore 
of Inverloch is available to quantify the rate of increasing intensity or frequency of storminess. 

Phases or erosion and recovery have occurred in the past, as shown in the images from 1968 and 1981.  

However with the movement of much of the eroded sand alongshore and predicted on-going sea level rise the 

longer term recovery of the dune is less certain without an assessment of sediment supply from the west. This 

is discussed further in Section 3.5.  
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3 REGIONAL EXPOSURE ASSESSMENT 

A regional exposure assessment identifies the magnitude and frequency of the main oceanographic processes 

impacting the coastline under existing and future conditions.  This incorporates the following aspects: 

◼ Sea Level Rise, 

◼ Astronomical Tides, 

◼ Storm Tides, 

◼ Wave Climate. 

Each of these components are discussed in the following sections. 

3.1 Sea Level Rise  

In their Fourth Assessment Report, the Intergovernmental Panel on Climate Change (IPCC, 2007) provided 

sea level rise projections ranging from 0.18 to 0.59 m by the end of the 21st Century (2090 to 2099). These 

numbers did not, however, include any allowance for possible increases in the melting rates of the Greenland 

and West Antarctic ice sheets. It was estimated that increased melting of these ice sheets could add an 

additional 0.1 to 0.2 m to the upper bound of sea level rise by 2090 to 2099.  Further, the work of Rahmstorf 

et al. (2007) found that the rates of sea level rise observed by tide gauges and satellite altimeters were tracking 

near the upper bound of the IPCC sea level rise projections.   

As a result of the above, the Victorian Coastal Strategy (Victorian Coastal Council, 2008) recommended that 

“a policy of planning for sea level rise of not less than 0.8m by 2100 should be implemented.” The strategy 

further recommended that “this policy should be generally applied for planning and risk management purposes” 

and that the policy is to be refined “as new scientific data becomes available.” 

In their assessment of climate change effects on extreme sea levels along the Victorian coastline, McInnes et 

al. (2009) reviewed a number of post-IPCC (2007) projections of sea level rise. These included estimates of 

sea level rise by 2100 of 0.82 m by Hunter (2009), of 1.10 m by the Netherlands Delta Committee (Vellinga, 

2008) and an upper limit of 1.40 m by Rahmstorf at al. (2007). 

Figure 3-1 presents the sea level rise projections provided by the CSIRO presents the current sea level rise 

projections provided by the CSIRO. These projections are based on the range of climate change scenarios 

considered by IPCC (2007), as reproduced in Church et al (2011). The projections include outer ranges for all 

scenarios with an additional allowance for increased melting of the Greenland and West Antarctic ice sheets. 

The upper limit for the increased ice sheet melting scenarios is for a sea level rise of about 0.82 m by 2100. 

This is consistent with the value given by Hunter (2009). It also provides an upper limit for sea level rise of 

about 0.2 m by 2040. 

Figure 3-2 presents the early part of Figure 3-1 in more detail.  This provides a comparison of the range of 
sea level rise projections with tide gauge and satellite altimeter measurements. This shows that the current 
measurements of sea level rise are tracking close to the upper limit of the projections. 
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FIGURE 3-1 MEAN SEA LEVEL RISE PROJECTIONS FROM 1990 TO 2100 (FROM CSIRO) 

 

FIGURE 3-2 COMPARISONS OF MEAN SEA LEVEL RISE PROJECTIONS FROM 1990 TO 2020 WITH                          
TIDE GAUGE AND SATELLITE ALTIMETER DATA (FROM CSIRO) 
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CSIRO notes that IPCC (2007) explicitly states that “larger sea level rises cannot be excluded”, and that the 

IPCC (2007) projections “do not give a best estimate or an upper bound.”  CSIRO also notes that there are 

arguments that a higher level of sea level rise “in excess of 2 metres is physically untenable, and that “a 

maximum rise of 0.8 metres … is more plausible.” 

In their Fifth Assessment Report, the IPCC (2013) have provided revised sea level rise projections ranging 

from 0.26 to 0.82 m by the end of the 21st Century (2081 to 2100).  Based on these results, Hunter (2014) has 

developed revised planning allowances for sea level rise along the Victorian coast.  “For the periods 2010-

2040, 2010-2070 and 2010-2099, the suggested allowances are 0.2, 0.4 and 0.8 (0.9) metres, respectively 

(where the figure in brackets indicates a more protective option).”  

In the latest Victorian Coastal Strategy, the Victorian Coastal Council (2014) references the work of Hunter 

(2014) and notes that it is “broadly consistent with the current Victorian benchmarks: 

◼ to plan for sea level rise of not less than 0.8 metres by 2100, and 

◼ to plan for sea level rise of not less than 0.2 metres by 2040 for urban infill areas.” 

The Victorian Coastal Council (2014) then notes that “these benchmarks are for a horizon up to 2100” and that 

“sea level rise is likely to continue beyond this horizon.” 

The key points to note about the sea level rise projections are that: 

◼ The rate of mean sea level rise is projected to increase throughout the 21st Century; 

◼ The Victorian planning benchmarks for sea level rise of 0.8 m by 2100 and 0.2 m by 2040 for urban infill 

areas are consistent with the latest findings of the IPCC (2013), and of Hunter (2014); and 

◼ Mean sea level is likely to continue to rise beyond 2100. 

3.2 Astronomic Tide 

Astronomical tide refers to the rise and fall of the ocean surface due to gravitational attraction between Earth, 

Moon and Sun.  Water level variations in coastal areas due to the astronomical tide can be reliably predicted 

provided a reasonable length of continuous water level observations are available. 

Tidal plane information for Inverloch Jetty in terms of the mean high water (MHWS) and highest astronomical 

tide (HAT) are listed in Table 3-1. These estimates were derived from recorded water levels taken over one 

month at Inverloch Jetty by Water Technology in 2004. Estimates for tidal planes under future sea level 

conditions are also shown. Figure 3-3 shows the landward extent of the tidal planes on the 2007 LiDAR DEM. 

The significant changes in the coastal dune profile discussed in Section 2.2.3 and presented in Figure 2-16 

and Figure 2-17 should be noted with respect to the inundation extent shown in this figure. 

TABLE 3-1 TIDAL ELEVATIONS AT INVERLOCH 

(m AHD) Existing 2040 2070 2100 

Mean Sea Level Rise - 0.20 0.47 0.82 

MHWS 0.9 1.10 1.37 1.72 

HAT 1.2 1.40 1.67 2.02 
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FIGURE 3-3 EXISTING AND PREDICTED MHWS ON 2007 LIDAR 

3.3 Storm Tide 

The term storm tide refers to coastal water levels produced by the combination of astronomical and 

meteorological sea level forcings (see Figure 3-4). The meteorological component of the storm tide is 

commonly referred to as storm surge and collectively describes the variation in coastal water levels in response 

to atmospheric pressure fluctuations and wind setup. 
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FIGURE 3-4 SCHEMATIC DISPLAYED THE KEY COMPONENTS OF STORM TIDE 

Estimates of 1% and 10% AEP extreme coastal wave levels (storm tides), including the impact of projected 

sea level rise, have been developed by the CSIRO (CSIRO, 2009) for different planning and sea level rise 

scenarios and are displayed in Table 3-2 for Venus Bay, approximately 10 km south-east of the Anderson Inlet 

entrance.  The storm tide levels for Venus Bay are considered applicable to the assessment of the risks to the 

site at Inverloch. 

It is noted that as part of previous investigation within Anderson Inlet at Screw Creek (Water Technology, 

2004), a peak water level in Anderson Inlet associated with a storm tide on 19 June 2004 was accurately 

surveyed at 1.98 m AHD. It is possible that additional water level setup across the shallow waters in Anderson 

Inlet contributed to this level. 

TABLE 3-2 10% AND 1% AEP STORM TIDE LEVELS INCORPORATING MEAN SEA LEVEL RISE SCENARIOS 
(ADAPTED FROM CSIRO 2009) 

(m AHD) Baseline 2030 High 2040 2070 High 2100 High 

Venus Bay 
(10%AEP) 

1.54 1.76 1.87* 2.19 2.63 

Venus Bay 
(1%AEP) 

1.96 2.20 2.31* 2.64 3.06 

* Linearly interpolated between 2030 and 2070 

3.4 Waves  

Wreck Creek to Point Norman 

The study area between Wreck Creek and Point Norman is exposed to prevailing south-westerly swell of Bass 

Strait. As with much of the Bunurong coast to the east, the shoreline experiences moderate to high wave 

energy, although the shallow, gradually sloping nature of the subtidal rock platform and subtidal reefs protects 

significant sections of the coast from very high-energy waves (Bird 1993). The rocky headlands and shore 

platform between Eagles Nest and Petril Rock can moderate the prevailing south-westerly waves by refraction, 

however the action of waves, both in terms of their erosive capacity and their contribution to coastal water 
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levels, can be significant in this section of the study area. Statistical analysis of the offshore wave climate in 

this area was undertaken as part of feasibility investigations relating to the Victorian Desalination Plant at 

Powlett River (ASR, 2008).  This study developed a 1% AEP deep water significant wave height of 8.8 m from 

the south west. 

Water Technology (2010) undertook to transform these design wave heights specifically for the coastline at 

the SLSC which faces approximately south southwest. Snell’s law was applied to provide a refracted offshore 

wave height around Cape Paterson. Application of this analytical solution to the 1% AEP design wave height 

at Powlett River provided a significant wave height of 5.6 m offshore of the site for waves generated from the 

south southwest. This design wave condition has been used to estimate the magnitude of the short term 

erosion and wave setup hazards Section 4.3. 

Point Norman to Point Hughes 

The study area from Point Norman to Point Hughes is afforded protection from swell waves by the sand bars 

at the entrance to Anderson Inlet and at times by the sand spit that forms at Point Norman.  

Locally generated fetch limited wind waves can be generated along this shoreline when the prevailing wind 

comes from the south-east and the south west across the inlet. Oldfield (2011) estimated a significant wave 

height at Abbott Street of around 0.8 m for the 30 m/s wind, however since 2012 the formation of the lagoon 

and build up of sand in this area has further reduced the available fetch and hence increasingly limits direct 

wave action at this shoreline. 

3.5 Long Term Coastal Recession  

Coasts are highly dynamic environments and vary on a range of time scales. A shoreline may be subject to 

periods of recession as well as accretion depending on the overall coastal processes affecting the area.  

The review of coastal morphology and processes, historic imagery and the analysis of recent shoreline change 

in Section 2 indicates the study area has undergone changes over a range of spatial and temporal scales, 

from the forming of the Holocene dune ridges which evolved with past changes in sea level, to recent and on-

going dynamic responses of the beach to short term events such as storms. 

The main trends can be identified are follows: 

◼ Potential long term recession of the beach-dune profile with sea level rise. 

◼ Change in the beach-dune interface morphology due to changes in sediment supply and wave /current 

dynamics. 

◼ Short term responses to storm events. 

◼ Significant fluctuations in sediment transport along the coast associated with the coastal spit found at 

Point Norman and the entrance channel morphology. 

These trends are discussed further in the following sections. Significant long term accretion of the shoreline 

between Wreck Creek and Point Norman has not been observed from the analysis detailed in the preceding 

sections. The opposite is true for the section of the coast between Point Norman and Point Hughes where 

significant coastal accretion is noted. However, it is also noted that the sand spit between Point Norman and 

Hughes may be migrating further into the entrance and recession may begin at the southern end of the lagoon 

area. Therefore coastal recession is considered important for the assessment of risks to the alignment of the 

shared path. 

Long term recession of a sandy shoreline is caused by a net loss of material at the beach. The net loss of 

material can be the result of imbalances in the longshore rate of sediment transport or can be associated with 

adjustment of the shoreline to incremental changes in mean sea level.   
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The Bruun (1962) model is one of the most widely used conceptual models for predicting sandy shoreline 

profile response to rising sea levels due to its ease of application, and lack of accepted alternatives for long-

term shoreline profile response. The Bruun model is based on the concept that for a shoreline profile at, or 

close to equilibrium with present sea levels, and that is neither gaining nor losing significant volumes of 

sediment; a rise in relative sea level will lead to erosion as wave action erodes the beach face, transporting 

sediment offshore. The sand transported offshore can then be redeposited onshore in the form of washovers 

(where wave action washes over the dune crest transporting sediment with it). Over time this process translates 

the shoreline profile shoreward and upward in response to the relative higher sea level. This process results 

in a redistribution of sediment across the profile but does not lead to net gain or loss of sediment. 

 

FIGURE 3-5 COASTLINE EROSION AND RECESSION DUE TO SEA LEVEL RISE FOR SANDY SHORELINES 
(WATER TECHNOLOGY, 2014) 

This model of shoreline erosion and recession due to sea level rise can generally be applied to the shoreline 

between Wreck Creek and Point Norman, however it is noted the Bruun Rule assumes that there is no net 

loss in sediment from the beach system which cannot be confirmed at Inverloch due to the potential lack of 

sediment from the west feeding Main Beach.  

Wreck Creek to Point Norman 

Previous work by Water Technology (2010) estimated the long term coastal recession rates due to sea level 

rise along this section of the study area. An extended version of the original Bruun rule developed by Kriebel 

and Dean (1993) was adopted that includes the effect of the sloping beach profile, grain size and depth of 

closure on the amount of recession. The extended equilibrium profile model developed by Kriebel and Dean 

was applied to the coastline at the site with the following parameters: 

◼ Analysis of the AUS Chart 801 shows the nearshore bathymetry rises typically at a rate of 1:60. Further 

offshore the gradient reduces to around 1:120 (0.83 %). In this lower section of the profile there is an 

underlying shore platform present below the sand.   

◼ The active profile width was calculated as per the methodology outlined in CEM (2000) 

◼ A median grain size diameter of 0.25 mm was applied based on visual inspection of the beach sediments 

This previous Water Technology work (2010) was revised for the study in 2015/16 and results are presented 

in Table 3-3, Figure 3-5 and Figure 3-6. The actual recession rates will vary along the length of the shoreline 

from Wreck Creek to Point Norman with changes in morphology.  

This information has been used with consideration of the 2018 vegetation  and dune position for the current 

report update. The distance from the 2018 high-water mark to the updated path alignment ranges from 
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approximately 46m to 100m. Thus, as shown within Figure 3-6, the updated path alignment is now considered 

to be under threat of erosion under the 2100 sea level rise scenario roughly 150m east of the SLSC.  

TABLE 3-3 POTENTIAL COASTAL DUNE RECESSION (ADAPTED FROM WATER TECHNOLOGY 2010) 

Offshore Slope Sea Level Rise (m) 

+0.20 m (2040) +0.47 m (2070) +0.82 m (2100) 

1:60 10 m 30 m 50 m 

1:120 15 m 35 m 55 m 

 

The significant simplification and limitations of the model should be considered when evaluating the relative 

risks posed by sea level rise and long term shoreline evolution using the Bruun Rule. In particular, the following 

aspects of the geomorphology and coastal process in the area may reduce the ultimate amount of long term 

shoreline recession caused by sea level rise to that predicted by application of the equilibrium profile model: 

◼ The model is not strictly valid where longshore drifting of sediment plays a significant role in the shoreline 

morphology. The large net easterly sediment transport on this coastline may reduce or increase the rate 

of long term recession, depending on the supply from the west. In addition, it is noted that climate change 

projections have predicted increased predominance of south-westerly frontal weather patterns which may 

result in increased supply of sand from the west (Ethos NRM, 2008). 

◼ The Anderson Inlet ebb tide delta and the offshore reef outcrop at Point Norman significantly influence the 

coastline alignment and are not accounted for in the Bruun Rule estimate of the amount of shoreline 

recession. These features may assist in holding the existing coastline alignment and limiting the rate of 

long term shoreline recession. 

◼ The transient impact of the spit dynamics on the sediment supply that occurs along this coastline cannot 

be accounted for within the equilibrium model. The model assumes that the sediment supply is consistent 

and in equilibrium across a given time period. 

◼ The significant amount of dune vegetation found across this section of coastline improves the erosion 

resistance of the beach. However, this component of erosion resistance is not incorporated within the 

model and as such it would be expected that a smaller rate of erosion may occur than predicted in 

Table 3-3.  

◼ However, as noted in the dune cross section in Figure 2-17, there is very little dune material landward of 

the now primary dune. If this dune material is lost, the land behind is relatively flat and coastal recession 

may occur at an accelerated rate than Bruun predicts. 

Further generic consideration with regards to the limitations in the application of the Bruun Rule (from Mariani 

et al, 2012) are as follows: 

◼ The rule assumes that there is an offshore limit of sediment exchange or a ‘closure depth’, beyond which 

the seabed does not rise with sea level. 

◼ The rule assumes no offshore or onshore losses of sand. 

◼ The rule assumes instantaneous profile response following sea level change. 

◼ The rule assumes an equilibrium beach profile where the beach may fluctuate under seasonal and storm-

influences but returns to a statistically average profile (i.e. the profile is not undergoing long-term 

steepening or flattening). This being stated, the precise configuration of the profile is irrelevant provided it 

is maintained as the water level changes (SCOR, 1991). 

◼ The rule does not accommodate variations in sediment properties across the profile or profile control by 

hard structures such as substrate geology or adjacent headlands. 
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FIGURE 3-6 PROJECTED LONG TERM COASTAL DUNE RECESSION (SURF LIFE SAVING CLUB) 

 

FIGURE 3-7 PROJECTED LONG TERM COASTAL DUNE RECESSION (WRECK CREEK TO POINT NORMAN) 
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Point Norman to Point Hughes 

Long term recession of the sandy coastline along the shoreline between Point Norman and Point Hughes due 

to sea level rise using the Brunn Rule approach is not recommended due to the highly dynamic nature of the 

sand transport in this area and the local morphology. As noted previously, the entrance to the inlet contains a 

series of dynamic tidal shoals and the location of the main channel meanders across the entrance. The state 

of the entrance spit, the position of the tidal shoals and main channel are likely to dominate the response of 

sandy sections of the shoreline.  

In the area north of Ayr Creek, outcrops of sandstone are visible which are likely remnants of the Pleistocene 

shoreline (refer Figure 2-1 and Figure 3-6). This material is more resistant to erosion. 

As an indication of long term coastal recession at the Abbotts Street shoreline, Oldfield (2011) calculated 

potential long term recession rates using the Brunn Rule in the order of 4 m (to 2070) and 8 m (to 2100). This 

compares to the setback between the edge of the dune and the alignment of the shared path of around 25 m 

at Abbott St, to a minimum of 19 m at Beach Access Track No. 12 (near the car park, toilet block and picnic 

area). 

This section of shoreline between Point Norman and Point Hughes has also had various forms of shoreline 

protection measures installed over time, including bluestone rocks, car tyres etc. These measures have 

intermittently been exposed and covered by sand and have also been modified over time to allow safe access 

to the beach where required. 

 

FIGURE 3-8 EXPOSED SANDSTONE CLIFFS NORTH OF AYR CREEK 
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FIGURE 3-9 ROCKS LINING BEACH AND VEGETATED CLIFFS 

3.6 Short Term Coastal Erosion and Accretion 

During large storms or a succession of storms, elevated water levels in combination with increased wave 

heights can attack shorelines resulting in short term erosion and inundation. The volume of sand transported 

offshore from the beach and dune per meter length of beach during large storms is termed the storm bite. The 

storm bite is commonly associated with a short term recession of the dune and beach, as shown in Figure 3-10. 

This material will generally move back onshore during calmer conditions, unless offshore currents move 

sediment away from the beach in a longshore drift.  

 

FIGURE 3-10 SHORT-TERM BEACH EROSION (USGS, 2008) 



 

Bass Coast Shire Council | 16 July 2019  
Geomorphic & Ecological Investigation between Western St and Cape Paterson – Inverloch Road, 
Inverloch 

Page 43 

 

1
9
0
1
0
1
1
3
7
_
R

0
1
v
0
5
_
In

v
e
rl
o
c
h
 S

h
a
re

d
 P

a
th

.d
o
c
x
 

Wreck Creek to Point Norman 

This section of coastline is most exposed to the strong Bass Strait wave climate and is backed by vegetated 

sandy dunes, susceptible to wave erosion. Storm events between 2012 and 2018 have resulted in erosion of 

the dune along the Main Beach and loss of coastal vegetation (see Figure 2-15). The loss of vegetation has 

been the greatest in the west with a landward recession of the vegetation extent in excess of 45m within the 

vicinity of the Surf Life Saving Club. To the east the amount of vegetation lost to erosion reduces following a 

fairly linear trend to roughly 500m east of the SLSC where no loss of vegetation is observed over this period.  

The shift of the spit at Point Norman into Anderson Inlet that began between 2012 and 2013 could be a major 

contributing factor to the recent erosion trend observed along this section of beach. Prior to 2013 the spit 

protruded significantly further to the south east, the orientation of which may have led to a significant portion 

of the easterly moving sediment being captured on its south western face (see Figure 3-11). This would have 

increased the sediment volume found across Main Beach. Once this spit had moved north and reattached to 

the coastline within Anderson Inlet the sediment that was trapped along this section of beach was free to move 

to the east, thus depleting Main Beach of sand between Wreck Creek and Point Norman.   

Previous short-term erosion modelling undertaken with SBEACH for the 2015/16 assessment is no longer valid 

due to the significant recent changes in topography of the coastline. The modelling was undertaken utilising 

2007 LiDAR information which provided a snapshot of the coastal topography at this certain point in time. As 

such, this topographic data no longer reflects the reality of the topography along this section of coast. 

Therefore, the erosion processes, which are greatly influenced by the height and slope of the dune face, that 

were modelled utilising this data, are no longer valid. Beach survey data since 2007 has not been made 

available to the study team to re-do this assessment. 

 

FIGURE 3-11 SPIT TRANSFORMATION 2012-2018 
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Point Norman to Point Hughes 

This section of the shoreline is less exposed to severe wave climates with a much broader area for energy 

dissipation over the tidal shoals. Currently the large spit and lagoon extending from Point Norman significantly 

limit the potential for storm erosion along the shoreline.   

The dune is protected to some degree by remanent shoreline protection measures (e.g. bluestone rocks) and 

the morphology of areas north of Ayr Creek where the sandstone cliffs (shown in Figure 3-8) limit the shoreline 

response to short term events. 

Erosion along this shoreline will depend on the location of the main tidal channel.  If the channel migrates 
towards the shoreline as has occurred in the past, then tidal currents can erode the sand and dune areas.  
Flood events from the Tarwin River could also result in high current speeds through the main channels. 

3.7 Coastal Inundation 

The risk of coastal inundation hazards impacting the alignment of the shared path has been assessed by 

intersecting the storm surge, wave setup and sea level rises estimates (Section 3) with a 2007 Digital Elevation 

Model (DEM) of the area. As detailed earlier, the coastline has receded significantly since 2007 however with 

no additional elevation data available this data provides the best representation of the topography available to 

date. The topography landward of the coastal scarp is also not expected to have undergone significant change 

despite the erosion of the seaward position of the coast.  

The shoreline recession since 2007 which has shifted the shoreline more landward means that the inundation 

extents would have moved in this direction also. The steep erosion scarp seen between the dune and the 

beach face in 2019 was also present (though more seaward) in 2007 so the abrupt finish to the inundation 

extents presented in the figures below along the beach face will be consistent with today.  

Figure 3-12 and Figure 3-13 illustrate the coastal inundation levels from the Table 3-2. Inundation shown in 

Figure 3-13 would obviously be pushed offshore away from where the sand spit has caused a build-up in the 

surface elevation above the 1% storm tides which is not presented here due to the use of the 2007 LiDAR.  

Figure 3-14 presents the resultant inundation levels for cross-sections at various locations along the proposed 

path alignment.  There are areas shown which are low points in the topography but are not connected to the 

ocean and would therefore not be impacted by the storm tide.  The extents are broadly consistent with the 

revised LSIO extents which are based on the 2100 1% AEP storm tide, as discussed in Section 7. Since the 

2007 LiDAR was captured a retention basin has developed on Wreck Creek north of Surf Parade in conjunction 

with a residential development. As per previous comments, these profiles are based on 2007 LiDAR and have 

limited applicability where the coastline has receded or accreted significantly along Main Beach and into the 

entrance of Anderson Inlet. 

Broadly, the results show the following key points: 

◼ The lowest point of the proposed path and the adjacent road, is immediately west of the Wreck Creek 

crossing where the ground elevation is approximately 2.4 m AHD (cross-section 1), which is below the 1% 

AEP storm tide elevation of 2.64 (2070). 

◼ Inundation is limited along the remainder of the alignment by the dune ridges. The freeboard to the 

pathway is more than 1 m for the predicted 2100 1% AEP storm tide levels. 
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FIGURE 3-12 1% AEP STORM TIDE LEVELS – WRECK CREEK TO POINT NORMAN 

 

FIGURE 3-13 1% AEP STORM TIDE LEVELS – POINT NORMAN TO POINT HUGHES 
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FIGURE 3-14 STORM TIDE PROFILES FOR CROSS SECTIONS 1 TO 3 – WRECK CREEK TO POINT NORMAN 
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FIGURE 3-15 STORM TIDE PROFILES FOR CROSS-SECTIONS 4 AND 5 – POINT NORMAN TO POINT HUGHES 
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4 COASTAL HAZARD RISK ASSESSMENT 

A coastal hazard risk assessment for the proposed works, car park and access tracks within the study area 
(Figure 1-2) has been undertaken in accordance with the following advisory documentation and information: 

◼ The Victorian Coastal Strategy (VCC, 2014) 

◼ Derivation of Revised Victorian Sea-Level Planning Allowances Using the Projections of the Fifth 

Assessment Report of the IPCC (Hunter, 2014) 

◼ The Effect of Climate Change on Extreme Sea Levels in Port Phillip Bay (CSIRO, 2009) 

◼ The Victorian Coastal Hazards Guide (DSE, 2012)  

◼ Practice Note 53: Managing Coastal hazards and the Coastal Impacts of Climate Change (DPCD, 2012) 

◼ Planning for Sea Level Rise: Assessing Development in Areas Prone to Tidal Inundation from Sea Level 

Rise in the Port Phillip and Western Port Region (Melbourne Water, 2012) 

◼ State Planning Policy Framework, Amendment VC94 Clause 13.01 

Risk Management is the term applied to a logical and systematic method of establishing the context, 

identifying, analysing, evaluating, treating, monitoring and communicating the risks associated with any 

activity, function or process in a way that will enable organisations to minimise losses  and maximise 

opportunities (Engineers Australia, 2012).  Risk is identified as the product of the likelihood and consequence 

of an event impacting on an asset or objective. 

The risk assessment has been undertaken for the path alignment between Wreck Creek and Point Norman 

and then from Point Norman to Point Hughes to allow for the contrasting geomorphic and coastal process 

conditions in these areas to be considered separately. 

4.1 Overview 

According to Standards Australia (2009), Risk Management is the term applied to a logical and systematic 

method of establishing the context, identifying, analysing, evaluating, treating, monitoring and communicating 

the risks associated with any activity, function or process in a way that will enable organisations to minimise 

losses and maximise opportunities (Standards Australia, 2009).  Risk is identified by Standards Australia 

(2009) as the product of the likelihood and consequence of an event impacting on an asset or objective. 

Risk profiles have been developed by assigning scores to the consequence of each relevant coastal hazard 

and the likelihood of this coastal hazard impacting the site over a range of relevant timeframes this century.  

The risk profile is determined by applying the scores to a risk matrix such as the one shown in Table A-10-3.  

The risk profile assists with the identification and analysis of priority risks for subsequent decision making and 

planning. 

Table A-10-1 within Appendix A displays a description and semi-quantitative score that has been assigned to 

the range of coastal hazard likelihoods. 

Table A-10-2 within Appendix A displays a description and semi-quantitative score that has been assigned to 

the range of coastal hazard consequences. 

Table A-10-3 and Table A-10-4 within 10Appendix A display the resulting risk matrix and risk profile definitions 

respectively. 
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4.2 Long Term Coastal Recession 

The likelihood and consequence of long term coastal recession hazards impacting the shared pathway 

alignment has been assessed based on the previous review and analysis of the coastal and oceanographic 

processes expected to impact the site this century. 

Wreck Creek to Point Norman 

In addition to the proposed alignment of the shared path itself this risk assessment considers the risks to 

Access Tracks 1 to 8.  

The key justifications for the risk ratings assigned for this hazard in Table 4-1 and are provided below: 

◼ The Surf Life Saving Club is at risk under the 2070 projected equilibrium shoreline recession (based on 

2007 liDAR and 2018 aerial imagery). In conjunction with this a 100m section of the proposed shared path 

is at risk under the 2100 projected equilibrium shoreline recession. However, given the dynamic nature of 

the shoreline along Main Beach, there is a high level of uncertainty associated with long term coastal 

recession here and the risks may be higher to the SLSC and the path than noted. 

◼ The current dunes between the path and the beach are heavily vegetated which helps to stabilise the 

dunes and reduce the rate of coastal recession. However, there is little volume landward of the dune 

currently at the beach interface and erosion could accelerate if this dune is lost. 

◼ Removal of vegetation associated with the updated path alignment does not impact the rate of coastal 

recession until the coast has receded to this point. Only then could an increased recession rate due to a 

reduction in vegetation potentially be observed. 

◼ Recently there has been significant shoreline recession within this section of coastline which is in excess 

of 15m over the last 4 years.  

TABLE 4-1 LONG TERM COASTAL RECESSION RISK ASSESSMENT RESULTS – WRECK CREEK TO POINT 
NORMAN 

Coastal 
Hazard 

Specific Impact Timeline Likelihood Consequence Risk 
Rank 

Long 
Term 
Coastal 
Recession 

A sustained and progressive 
erosive recession of the high tide 
water mark on the coastline that 
impinges upon the path or 
associated infrastructure and may 
expose the path to more frequent 
and significant coastal inundation 

Existing Rare Minor Low 

2030 Unlikely Minor Low 

2070 Possible Minor Medium 

2100 Likely Moderate Medium 

 

Point Norman to Point Hughes 

In addition to the proposed alignment of the shared path itself this risk assessment considers the risks to 

Access Tracks 9 to 15, the gravel car park at Track No. 9 and the car park, toilet and picnic area at Track No. 

12.  

The key justifications for the risk ratings assigned for this hazard in Table 4-2 and are provided below: 

◼ The shoreline in this location is protected from swell and storm waves by sand shoals through the entrance 

and the sand spit at Point Norman. 

◼ To the north of Ayr Creek the sandstone cliffs are less erosive than the sand shore further west. 
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◼ Recession of the shoreline in this section is likely to be dominated by the alignment of the main channel 

through the entrance to Anderson Inlet and the mass loss of the recent sand spit. The migration of the 

sand spit is complex and has not been assessed in the update of this report. A high level of uncertainty 

regarding long term coastal recession and vulnerability of the path to coastal processes is thus present 

for this stretch of the coast 

◼ There is a reduced buffer along this section of the path alignment between the path and the shoreline. 

 

TABLE 4-2 LONG TERM COASTAL RECESSION RISK ASSESSMENT RESULTS – POINT NORMAN TO POINT 
HUGHES 

Coastal 
Hazard 

Specific Impact Timeline Likelihood Consequence Risk 
Rank 

Long 
Term 
Coastal 
Recession 

A sustained and progressive 
erosive recession of the high tide 
water mark on the coastline that 
impinges upon the path or may 
expose the path to more frequent 
and significant coastal inundation 

Existing Rare Minor Low 

2030 Rare Minor Low 

2070 Unlikely Minor Low 

2100 Possible Minor Medium 

4.3 Short Term Beach Erosion 

The likelihood and consequence of short term beach erosion hazards impacting the shared pathway alignment 

has been assessed based on the previous review of the coastal and oceanographic processes expected to 

impact the site this century. 

There is significant connection between the long term recession risk and short term beach erosion given the 

current buffer of vegetated dune which prevents short term erosion of the path under current (and short term 

future) conditions. 

Wreck Creek to Point Norman 

In addition to the proposed alignment of the shared path itself this risk assessment considers the risks to 

Access Tracks 1 to 8.  

The key justifications for the risk ratings assigned for this hazard as shown in Table 4-3 are provided below: 

◼ The coastline in front of the path is exposed to significant wave energy and there is likely to be a significant 

correlation between large wave events and significant surges in Bass Strait on this coastline. The 

combination of these two oceanographic features has the potential to cause significant short term erosion 

of the beaches and dunes and super elevation of water levels close to the coastline. Though there is a 

significant buffer of the of between 40m to 100m provided by the primary dune system short term erosion 

hazards could potentially impact the path towards the end of this century when long term recession brings 

the shoreline closer to the path, and as such the risk from this hazard cannot be considered insignificant.  

◼ In roughly 50 years’ time (2070) and depending on the rate of the underlying long term recession of the 

coastline, a very extreme storm event incorporating 1% AEP design storm tides and wave heights may 

impact the area around the SLSC and nearby access track. This would be due to a combination of short 

term erosion of the dune and super elevation of water levels due to wave setup and wave run-up dynamics 

on the immediate shoreline. The probability of an event of this magnitude occurring is not unlikely and the 

impact to the SLSC site would be particularly dependent on the underlying rate of long term recession and 

integrity of the primary dune at the time of the storm.  
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◼ Once again the complex dynamics of erosion and sediment transport along this stretch of the beach 

means there is a high level of uncertainty as to the risk of short term erosion (which relies on the future 

position of the coastline). Risks associated with short term storm erosion may be higher than presented 

in Table 4-3 if the current rate of long term recession continues along the beach. 

TABLE 4-3 SHORT TERM BEACH EROSION RISK ASSESSMENT RESULTS – WRECK CREEK TO POINT 
NORMAN 

Coastal Hazard Specific Impact Timeline Likelihood Consequence Risk 
Rank 

Short Term 
Beach Erosion 
(Storm Bite) 

Dynamic, short term 
recession or breach of the 
dune or barrier system by 
wave action and elevated 
water levels that impacts the 
path and may expose the 
path to potentially more 
significant coastal inundation  

Existing Rare Insignificant Low 

2030 Unlikely Minor Low 

2070 Possible Moderate Medium 

2100 Likely Moderate Medium 

 

Point Norman to Point Hughes 

In addition to the proposed alignment of the shared path itself this risk assessment considers the risks to 

Access Tracks 9 to 15, the gravel car park at Track No. 9 and the car park, toilet and picnic area at Track No. 

12. 

The key justifications for the risk ratings assigned for this hazard in Table 4-4 are provided below: 

◼ The coastline in front of the path is protected from significant wave energy by the extensive sand shoals 

of Anderson Inlet entrance and the sand spit at Point Norman. Short term erosion hazards is not expected 

to impact the path this century due to these factors and the available buffer (in the order of 19 m to 25m) 

provided by the primary dune system and the risk from this hazard is considered low 

◼ However, the complex dynamics of erosion, accretion and sediment transport within the entrance along 

this stretch of the beach means there is a high level of uncertainty as to the risk of short term erosion 

(which relies on the future position of the coastline). Risks associated with short term storm erosion may 

be higher than presented in Table 4-4 if there is a mass loss of the sand spit due to changes in the 

entrance channel morphology. 

TABLE 4-4 SHORT TERM BEACH EROSION RISK ASSESSMENT RESULTS – POINT NORMAN TO POINT 
HUGHES 

Coastal Hazard Specific Impact Timeline Likelihood Consequence Risk 
Rank 

Short Term 
Beach Erosion 
(Storm Bite) 

 

Dynamic, short term 
recession or breach of the 
dune or barrier system by 
wave action and elevated 
water levels that impacts the 
path and may expose the 
path to potentially more 
significant coastal inundation  

 

Existing Unlikely Insignificant Low 

2030 Unlikely Insignificant Low 

2070 Possible Insignificant Low 

2100 Possible Minor Low 
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4.4 Coastal Inundation 

The likelihood and consequence of the coastal inundation hazards impacting the shared pathway alignment 

has been assessed based on the previous review and analysis of the coastal and oceanographic processes 

expected to impact the site this century. The key justifications for the risk ratings assigned for this hazard in 

Table 4-5 and Table 4-6 are provided below: 

◼ Based on the projected mean sea level rise increase, the risk of inundation hazard from storm tides and 

local wind and wave setup impacting the proposed path is considered low to the end of this century, with 

the exception of the western end near Wreck Creek. All key infrastructure such as the path and car parking 

areas are designed to lie above 3.2 m AHD; 

◼ By 2100 it is possible that a combination of sea level rise and an extreme 1% AEP storm tide and wave 

height conditions could result in coastal water levels that would inundation the section of path and adjacent 

Surf Parade roadway to a depth of 0.6 m. 

TABLE 4-5 COASTAL INUNDATION RISK ASSESSMENT RESULTS – WRECK CREEK 

Coastal Hazard Specific Impact Timeline Likelihood Consequence Risk 
Rank 

Coastal 
Inundation 

Inundation of the path by 
elevated storm tide and 
additional elevated water 
levels associated with wave 
action on the coastline 
possibly in combination with 
catchment generated 
flooding. 

Existing Rare Insignificant Low 

2030 Unlikely Insignificant Low 

2070 Unlikely Minor Low 

2100 Likely Moderate Medium 

TABLE 4-6 COASTAL INUNDATION RISK ASSESSMENT RESULTS – ALL LOCATIONS EAST OF WRECK 
CREEK 

Coastal Hazard Specific Impact Timeline Likelihood Consequence Risk 
Rank 

Coastal 
Inundation 

 

Inundation of the path by 
elevated storm tide and 
additional elevated water 
levels associated with wave 
action on the coastline 
possibly in combination with 
catchment generated 
flooding. 

Existing Rare Insignificant Low 

2030 Rare Insignificant Low 

2070 Unlikely Insignificant Low 

2100 Unlikely Minor Low 

4.5 Channel Erosion at Wreck Creek 

The likelihood and consequence of erosion and changes in the alignment of Wreck Creek impacting the shared 

pathway alignment has been assessed based on the previous review and analysis of the coastal, 

oceanographic and catchment processes expected to impact Wreck Creek this century. The key justifications 

for the risk ratings assigned for this hazard in Table 4-7 are provided below: 

◼ Based on the analysis of channel change that has occurred along Wreck Creek over the last 46 years, 

the risk of increased inundation or undermining associated with erosion or movement of the channel 

alignment impacting the proposed path is considered low to end of this century; 
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◼ Erosion of the primary dune between the beach and Wreck Creek due to long term coastal recession or 

short term storm erosion may impact the creek towards the end of this century, however a vegetated 

buffer would still remain between the creek and the path alignment. 

TABLE 4-7 COASTAL EROSION RISK ASSESSMENT RESULTS – WRECK CREEK 

Coastal Hazard Specific Impact Timeline Likelihood Consequence Risk 
Rank 

Channel Erosion 

 

Erosion or movement of the 
Wreck Creek channel through 
storm tide or catchment 
generated flows which may 
expose the path to potentially 
more significant coastal 
inundation or undermine the 
path stability. 

Existing Rare Insignificant Low 

2030 Unlikely Insignificant Low 

2070 Unlikely Minor Low 

2100 Unlikely Minor Low 

4.6 Mitigation options 

There are a wide array of potential mitigation options that can be employed in response to climate change and 

sea level rise risks to coastal infrastructure and assets.  The National Committee on Coastal and Ocean 

Engineering (Engineers Australia, 2012) endorses a simple set of three broad strategic options for mitigating 

the impact of sea level rise as presented by the IPCC (1996). These options are considered to provide a basic 

framework for the assessment of potential mitigation strategies for the site if and when they are required.  

The three broad strategic options are retreat, accommodate and protect. These broad strategic options have 

been used to provide the suggested pathways listed in Table 4-8 to adapting to the coastal hazard risks 

identified at the site and in the general vicinity. 

TABLE 4-8 SUGGESTED CLIMATE CHANGE ADAPTION PATHWAYS 

Planning 
Horizon 

Suggested 
Response 
Strategy 

Suggested Mitigation Measures 

Existing - No Action Required 

2030 - No Action Required 

2070 Accommodate 

 

 

Protect 

Consider raising the section of shared path and roadway near Wreck 
Creek to maintain access to properties along Surf Parade during a 
storm tide event. 

 

Maintain coastal dune vegetation to reduce rates of recession. 

2100 Accommodate 

 

 

Protect 

Consider raising section of shared path and roadway near Wreck Creek 
to maintain access to properties along Surf Parade during a storm tide 
event. 

 

Maintain coastal dune vegetation to reduce rates of recession. 
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5 ECOLOGY REVIEW 

A Biodiversity Assessment (2014) and an Ecological Assessment (2019) were prepared by Indigenous Design 

Land Management (IDLM) for the proposed shared path at Surf Parade, Inverloch. The 2019 report refers to 

the revised alignment known as ‘Option 2’.  The information in this report is referred to below. 

If construction of the proposed path is to go ahead, given the risks described in the Coastal Hazard Risk 

Assessment in this report, the following approach, vegetation losses and offset requirements would apply to 

the project. 

5.1 Three step approach to the removal, destruction or lopping of native vegetation 
in Victoria 

State planning provisions are established under the Victorian Planning and Environment Act 1987. Under 

Clause 52.17 of all Victorian Planning Schemes, a planning permit is required to remove, destroy or lop native 

vegetation, including dead native vegetation. The purpose of this clause is to ensure that there is no net loss 

to biodiversity as a result of the removal, destruction or lopping of native vegetation.  

This is achieved by applying the following three step approach in accordance with the Guidelines for the 

removal, destruction or lopping of native vegetation (Department of Environment, Land, Water and Planning, 

2017) (the Guidelines):  

1. Avoid the removal, destruction or lopping of native vegetation.  

2. Minimise impacts from the removal, destruction or lopping of native vegetation that cannot be avoided. 

3. Provide an offset to compensate for the biodiversity impact if a permit is granted to remove, destroy or lop 

native vegetation.  

5.2 Avoid and minimise statement 

The Biodiversity Assessment (IDLM 2014) and the Ecological Assessment (IDLM 2019) indicate that the 

following steps to avoid and minimise the removal of native vegetation have been taken: 

◼ The design alignment has been altered and redesigned to ensure a path of minimal impact has been 

selected. 

◼ The alignment has been located on the landward side of the foreshore vegetation abutting existing cleared 

and developed land.  This is the most appropriate location for the alignment for the following reasons: 

◼ The vegetation abutting the urban development is subject to edge affects including the incursion of 

exotic species.  Vegetation within the middle of the reserve is likely to be ‘cleaner’ and contain higher 

quality vegetation.   

◼ The removal of a strip of land on the urban edge provides an opportunity to remove the exotic species 

and to enhance the quality of this edge vegetation.   

◼ A design alignment through the middle of the reserve would cause significantly more disturbance 

during and following construction.  This also creates potential for two edge effects rather than one as 

currently proposed.  A cleared strip through the middle of the reserve also has the potential to allow 

winds to funnel down the path and cause wind generated erosion and/or sand deposition.   

As the alignment is adjacent to Surf Parade any vegetation that is to be removed is located at the rear of the 

coastal dune. Loss of this vegetation will not have any impact on dune stability. 
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5.3 Vegetation Removal Offset Obligations 

The revised loss areas following the changed path alignment (as shown in Figure 1-3) and quality 

measurements (habitat hectares scores) in the Ecological Assessment (IDLM 2019) were submitted to 

DELWP’s Ensym database by IDLM to generate a Native vegetation removal report. The data submitted 

included the areas previously approved for clearance under Permit S.R. No. 33/2005 on the 28/4/2015 (Option 

1, 0.753 Ha) and the new area proposed to be cleared under Option 2 (0.1723 Ha).  

The Ensym report indicated that: 

◼ The assessment pathway is ‘detailed’ (as the proposed vegetation to be cleared exceeds 0.5ha) 

◼ Construction of the revised path alignment (indicated in Figure 1-3) will result in the loss of 0.925 Ha of 

remnant patch vegetation.   

◼ Extent of past removal is 0.753 Ha (previously approved in the permit listed above, Option 1) 

◼ Extent of proposed removal is 0.172 Ha (Option 2) 

◼ No large trees are proposed to be removed 

◼ The area of loss is within Location 1 (least risk)  

◼ The native vegetation is not in an area mapped as an endangered EVC (as per the statewide 

EVC map), sensitive wetland or coastal area. Removal of less than 0.5 hectares in this location 

will not have a significant impact on any habitat for a rare or threatened species. 

◼ The offset requirements if a permit is granted are: 

◼ General offset amount – 0.063 general habitat units (GHUs) 

◼ Vicinity – West Gippsland Catchment Management Authority or Bass Coast Shire Council 

◼ Minimum strategic biodiversity value score 0.216 

◼ No large tree offsets are required 

5.4 Vegetation Management – Offset Recommendations 

Offsets are required to compensate for the loss of Victoria’s biodiversity from the removal of native vegetation.  

Victoria recently adopted a ‘no net loss’ policy that requires a gain in the contribution of Victoria’s biodiversity 

that is equivalent to the associated loss. 

Offsets need to be achieved within an area that can be permanently protected, usually through an agreement 

on title (e.g. a Section 173 agreement).  Monitoring and management are relatively onerous for the first 10 

years depending upon the area and gains required.  It is expected that all improvement gains will be realised 

within this period.  The offset site is then expected to be protected and maintained in perpetuity. 

Offsets may be 1st Party Offsets or 3rd Party Offsets.  1st Party Offsets are secured and managed by the 

proponent of the vegetation removal, in this case the BCSC.  3rd Party Offsets are purchased by the proponent 

and no further protection or management obligations apply.  

BCSC is able to secure 1st Party Offsets within the foreshore reserve. As part of these offsets however, the 

following would need to be considered:   

◼ Can BCSC achieve gains within land that is already reserved?  There are land tenure/hierarchy rules that 

apply to offset areas (e.g. you cannot permanently protect land that you do not own and that might already 

have some level of protection).   

◼ Is the foreshore likely to remain stable and free of the effects of sea-level rise? 
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◼ Can sufficient gains be generated?  Further studies and reporting is required to assess and identify an 

appropriate area that will meet the offset requirements.   

◼ Is Council willing and able to manage the site in perpetuity?  Is Council willing to accept potential ongoing 

costs associated with managing the offset site?  Is Council likely to manage the whole foreshore reserve 

anyway? 

◼ The area of offset needs to be permanently protected from pest plant and animals, and human activity.  Is 

Council willing to permanently restrict public access to an offset area within the foreshore reserve? 

◼ Is Council willing to invest in a 1st party offset with obligations and costs that include: 

◼ Feasibility assessment 

◼ Site identification and gain reporting 

◼ Vegetation Offset Management Plan  

◼ Site survey (land survey) 

◼ Fencing of site 

◼ Section 173, or other, protection agreement drafting and lodging 

◼ Maintenance of site in perpetuity but particularly over the first 10 years (e.g. weed and vermin control) 

◼ 10 years monitoring and reporting to DELWP 

◼ Management of the site in perpetuity. 

BCSC has identified that 1st party offsets are also available at the Screw Creek offset site. Offsets can be 

purchased through the Native Vegetation Offset Scheme at BCSC for $10,054 (refer Appendix B). BCSC has 

the offsets available for 0.063 GHUs with a Strategic Biodiversity Value of 0.216 to meet the requirements of 

this project (pers comm. Council officer, BCSC, 21/6/2019) and are more appropriate than offsets within the 

foreshore reserve.  

It is recommended that the Screw Creek offsets be secured as soon as possible if construction of the proposed 

path is to go ahead. 
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6 CONSTRUCTION IMPACT ASSESSMENT 

6.1 Path Location Overview 

The proposed path location is adjacent to the coastal road (Surf Parade and Romsey Boulevard) and for the 

most part is contained within the Road Reserve.  The pathway has avoided passing through the middle of the 

Coastal Reserve Scrub and Woodlands, thereby minimising disturbance to higher quality native vegetation.  

Locating the pathway adjacent to the existing roadway allows unrestricted access from one side during 

construction and during maintenance to the path into the future.  The main implication of this location is that 

traffic along these coastal roads may be hindered or restricted during construction and maintenance, and 

informal parking along the foreshore side of the road will be limited. 

6.2 Construction Footprint 

The design specifications indicate the proposed path at “Typical Section C-C (formal)” will have the following 

features and dimensions: 

◼ Path length approximately 2.5 kilometres. 

◼ Path width 2.5 metres. 

◼ Car parking width approximately 2.1 metres. 

◼ Kerb barrier width 0.6 metres. 

◼ Shoulder width 0.65 metres. 

◼ Vegetation clearance on foreshore side of path 0.5 metres. 

◼ Bridges over Wreck Creek (15m long) and Ayr Creek (20m long) 2.5 metres wide.   

These dimensions effectively identify a pathway footprint of 6.35 metres from the design roadway kerb face 

(i.e. 0.6m kerb barrier + 0.65m shoulder + 2.5m path + 2.1m car parking + 0.5m vegetation clearance).  The 

bridges will require pylon support and are likely to disturb a narrower width of approximately 4.0 metres with 

no car parking allowance.   

The vegetation losses and offset calculations, presented in the Biodiversity Assessment Report (Indigenous 

Design Land Management (IDLM), 2019), have been based on a 6.35 metre wide construction footprint.  It is 

important that the adopted 6.35m wide construction footprint is not exceeded.  More importantly, the vegetated 

reserve edge of the disturbance footprint needs to be clearly defined and not exceeded. 

6.3 Mitigation Measures 

The following methods of impact minimisation should be considered: 

◼ The Coastal Reserve side of the disturbance footprint needs to be well defined prior to and during 

construction.  The disturbance footprint needs to be surveyed in from the edge of the road and match the 

mapped polygon extent identified in the Biodiversity Assessment Report (IDLM 2019).   

◼ The public should be well informed of the process behind the location of the shared path, the vegetation 

loss and offset process.  This will help mitigate the public concern that is likely to arise when vegetation 

removal commences.   

◼ The vegetation to be removed should be checked for fauna prior to clearance.  Fauna or habitat (e.g. logs) 

should be placed as appropriate.   

◼ Vegetation removal should be staged to allow fauna to relocate if required. 



 

Bass Coast Shire Council | 16 July 2019  
Geomorphic & Ecological Investigation between Western St and Cape Paterson – Inverloch Road, 
Inverloch 

Page 58 

 

1
9
0
1
0
1
1
3
7
_
R

0
1
v
0
5
_
In

v
e
rl
o
c
h
 S

h
a
re

d
 P

a
th

.d
o
c
x
 

◼ The smallest machinery suitable for the construction of the path should be used if possible.  Smaller 

machinery tend to be more delicate and precise. 

◼ The lopping of vegetation overhanging the disturbance footprint should be minimised in accordance with 

DELWP Vegetation Removal Permit.  Lopping will be required if limbs impede construction or if the 

tree/shrub is deemed to be unstable and susceptible to collapse.   

◼ Spoil, fill and equipment should be stored and accessed from the roadside.  No impact should occur to 

the foreshore reserve beyond the path footprint.   

◼ Construction timing should consider: 

◼ Noise to the public and fauna within the reserve. 

◼ Not working on particularly windy days when newly exposed sand may be eroded.   

◼ Public access and the potential restrictions to road and track access. 

◼ Breeding and nesting periods for native fauna within the foreshore reserve.   

◼ Any exposed dune should be stabilised as soon as possible.  It is only anticipated that the narrow clearing 

(0.5m) on the reserve side of the track will potentially require stabilisation.  Stabilisation may include the 

use of pinned matting and revegetation of ground covers.   

◼ All machinery should be cleaned and be free of soil, plant material and pathogens prior to entering the 

work zone.   

◼ Native vegetation disturbance around and under the creek bridges should be minimised.  Wherever 

practicable, the ground cover should be retained and tree and shrub removal should be minimised.   

◼ The foreshore reserve should be fenced following path construction to discourage unrestricted access 

and formation of new tracks. 

◼ Cessation of works during rainfall events that could possibly effect erosion. 
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7 LAND SUBJECT TO INUNDATION (LSIO) 

Figure 7-2 shows the proposed LSIO extents for the eastern section of the Bass Coast Shire coastline.  It 

covers the section of coast from just east of Cape Paterson through Inverloch and Mahers Landing to the 

mouth of Pound Creek.  These have been overlaid on the corresponding section of the Future Coasts Coastal 

DEM.  The projected 1% AEP storm tide level in this area is about 3.06 m AHD. Storm tide levels are discussed 

further in Section 3.1.  

The figure shows that, to the west of Anderson Inlet, the LSIO covers a relatively narrow band of land along 

the coast and some areas of low-lying land at the western extremity of Inverloch.  In Inverloch, the LSIO covers 

low-lying land extending eastwards from the vicinity of the Inverloch Pier.  This includes some residential areas 

and public land in the southeast of the town, the caravan park, the Broadbeach resort and low-lying land 

adjacent to the estuarine sections of Screw Creek and Little Screw Creek.  East of Screw Creek there is a 

small area of residential land that is not covered by the LSIO.  Further east, however, the LSIO covers almost 

all the land south of the Inverloch Venus Bay Road and also covers some of the low-lying land to the north 

between Treadwells Road and Mahers Landing Road.  The area to the east of Mahers Landing consists mainly 

of agricultural land that is protected from existing storm tides by levees.  However, sections of these levee 

banks would be overtopped by 2100. 

Figure 7-1 illustrates the revised C82 LSIO extents over the predicted 1% AEP storm tide heights in the vicinity 

of Wreck Creek.  The extents upstream are based on “as constructed” survey of a retention basin on Wreck 

Creek, the area around this new basin has now been developed into residential plots. 

 

FIGURE 7-1 REVISED C82 LSIO AND 1% AEP STORM HEIGHTS ON 2007 LIDAR 
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The proposed shared path alignment lies within the LSIO area between Toorak Road and Seaview Street as 

the topography in this location is lower than the remainder of the alignment (refer Section 3.7). The lowest 

point of the proposed path and the adjacent section of Surf Parade, has a ground elevation of approximately 

2.4 m AHD (cross section 1), which is below the 1% AEP storm tide elevation of 2.64 (2070). The 1% AEP 

storm tide under current mean sea level is 1.96 m AHD, giving the pathway a freeboard of approximately 

0.44m. 

Inundation is limited along the remainder of the alignment by the series of dune ridges. The freeboard to the 

pathway is more than 1 m for the predicted 2100 1% AEP storm tide levels.



 

Bass Coast Shire Council | 16 July 2019  
Geomorphic & Ecological Investigation between Western St and Cape Paterson – Inverloch Road, Inverloch Page 61 
 

1
9
0
1
0
1
1
3
7
_
R

0
1
v
0
5
_
In

v
e
rl
o
c
h
 S

h
a
re

d
 P

a
th

.d
o
c
x
 

 

FIGURE 7-2 1% AEP STORM TIDE INUNDATION EXTENTS FOR 2100 – INVERLOCH AND MAHERS LANDING 
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8 SUMMARY  

The Surf Parade Inverloch Shared Path project involves the construction of a new shared path along Surf 

Parade from Abbott Street to Cape Paterson Inverloch Road. The project is an important part of the Bass 

Coast Shire Roads Upgrade Program and aims to ensure delivery of a range of benefits to the Inverloch 

community. The path also has the highest priority within the current Principle Bicycle Network Plan. 

The proposed path is located along a section of shoreline which has experienced significant erosion of  the 

beach and vegetated dune area. The significant shoreline erosion observed over the past 6 years has lead to 

significant loss of coastal vegetation and increased dune scarping. As a result, concerns have been raised as 

to the risks associated with removal of dune vegetation associated with the shared path project on dune 

stability and the overall vulnerability of the proposed path to on-going coastal processes, including sea level 

rise. 

Based on a detailed review of geomorphology and coastal processes along with regional exposure of the site 

to oceanographic processes the main outcomes of the coastal hazard risk assessment area as follows: 

◼ Based on the existing shoreline position, long term coastal recession (based on sea level rise) is likely to 

impact the proposed shared path alignment in the next 50 to 100 years and the risks to the path from this 

hazard are considered medium. 

◼ This long term coastal recession does not consider the highly dynamic conditions at Inverloch and 

the risk may be much higher, or lower, depending on the growth or loss of the spit at Point Norman, 

the influx of sand from the west of Wreck Creek and the morphology of the Anderson Inlet entrance 

channels. 

◼ Short term coastal erosion hazards are likely to impact the proposed shared path alignment in the next 50 

to 100 years and the risks to the path from this hazard are considered medium. 

◼ This short term coastal erosion risk considers the location of the shoreline based on recession due to 

sea level rise, and also does not consider the highly dynamic conditions at Inverloch and more 

significant change in the coastline in future planning horizons. As such, the risk of short term coastal 

erosion may be much higher, or lower, depending on future position of the shoreline. 

◼ Coastal inundation hazard impacts are unlikely to impact the proposed shared path alignment until the 

projected increase in mean sea level reaches around +0.8m (by 21001), and therefore the risks to the path 

from this hazard are considered Low. 

In terms of the impacts on vegetation associated with path alignment, the following key points are made: 

◼ The alignment has been located on the landward side of the foreshore vegetation abutting existing cleared 

and developed land.  This is the most appropriate location for the alignment for the following reasons: 

◼ The vegetation abutting the urban development is subject to edge affects including the incursion of 

exotic species. Vegetation within the middle of the reserve is likely to be ‘cleaner’ and contain higher 

quality vegetation.   

◼ The removal of a strip of land on the urban edge provides an opportunity to remove the exotic species 

and to enhance the quality of this edge vegetation.   

                                                      
 

1 The Victorian Coastal Strategy (2008) notes the need to “Plan for sea-level rise of not less than 0.8 metres by 2100…” which is in 

agreement with sea level rise projections of the Fifth Assessment Report of the IPCC (IPCC, 2013; Hunter, 2014) that identifies +0.8m 

sea level rise by 2100 as appropriate for the Victorian coastline. Refer to Section 3.1 for further details. 
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◼ A design alignment through the middle of the reserve would cause significantly more disturbance 

during and following construction.  This also creates potential for two edge effects rather than one as 

currently proposed.  A cleared strip through the middle of the reserve also has the potential to allow 

winds to funnel down the path and cause wind generated erosion and/or sand deposition.   

◼ The initial determination of losses indicated a ‘Moderate’ risk based pathway.  However, following 

modification of the alignment and field assessment of quality scores, the risk based pathway was 

calculated as ‘Low’.  

◼ As the alignment is adjacent to Surf Parade any vegetation that is to be removed is located at the 

rear of the coastal dune and loss of this vegetation will not have any impact on dune stability. 

 

With regard to vegetation offset requirements it is recommended that 3rd Party offsets be purchased through 

the Native Vegetation Offset Scheme at BCSC.  There are sufficient Biodiversity Equivalence Units (BEU’s) 

available at the Screw Creek Offset Site that meet the requirements of this project. 

A range of options have been provided to mitigation the construction impact on vegetation. 
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10 DEFINITIONS AND DISCLAIMERS 

The information contained in this report is subject to the disclaimers and definitions below. 

1. The area referred to in this report at the development “site” or “property” or “development” is the land 

that Water Technology believes most closely represents the location identified by the client. The identification 

has been done in good faith and in accordance with information given to Water Technology by the client. 

2. No warranty is made as to the accuracy or liability of any studies, estimates, calculations, opinions, 

conclusions, recommendations (which may change without notice) or other information contained in this report, 

and to the maximum extent permitted by law, Water Technology disclaims all liability and responsibility for any 

direct or indirect loss or damage which may be suffered by any recipient of other person relying on anything 

contained in or omitted from this report. 

3. This report has been prepared for the sole use by the Client as stated on page ii and no responsibility 

is accepted by Water Technology with regard to any third party use of the whole, or of any part, of the contents 

of this report. Neither the whole or any part of this report, or any reference there to, may be included in any 

document, circular or statement without Water Technology’s written approval of the form and context in which 

it would appear. 

4. The information provided represents the best estimates based on currently available information 

described. This information is subject to change as new information becomes available and as further studies 

area carried out. 
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APPENDIX A 
RISK ASSESSMENT DEFINITIONS 
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TABLE A-10-1 LIKELIHOOD RANKING 

Likelihood Level Description Annual Exceedance Probability 

1 – Rare Risk will occur in exceptional circumstances. 1:10,000 

2 – Unlikely Risk not likely to occur within the period. 1:1,000 

3 – Possible Risk may occur within the period. 1:100 

4 – Likely Risk likely to occur within the period. 1:10 

5 – Almost Certain Risk will occur within the period. 1:1 

TABLE A-10-2 CONSEQUENCE RANKING 

Consequence Level Description 

1 – Insignificant Minimal impact in a localised area within existing natural variability. 

2 – Minor Low impact in a localised area with minimal impact to the site or its function. 
Flood depths <0.3m. 

3 – Moderate Medium impact in a broad area with minor, local consequences to the site or its 
function. Flood depths 0.3 – 0.6m. 

4 – Major High impact in a broad area resulting in significant consequence to the site or its 
function. Flood depths 0.6 – 1.2m. 

5 – Extreme Very high impact with broad and significant consequences to the site and its 
function. Flood depths > 1.2m. 

TABLE A-10-3 RISK ASSESSMENT MATRIX 

Likelihood Consequence 

 1 – Insignificant 2 – Minor 3 – Moderate 4 – Major 5 – Extreme 

5 – Almost Certain Medium Medium High Extreme Extreme 

4 – Likely Medium Medium Medium High Extreme 

3 – Possible Low Medium Medium Medium High 

2 – Unlikely Low Low Medium Medium Medium 

1 – Rare Low Low Low Medium Medium 

TABLE A-10-4 RISK PROFILE DEFINITION 

Risk Profile Definition 

Low Tolerable risk.  A level of risk that is low and manageable without intervention. 

Medium A level of risk that may require intervention to mitigate. 

High/Extreme A level of risk requiring significant intervention to mitigate. 
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APPENDIX B 
QUOTATION FOR OFFSETS 
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Executive Summary  

Project Description 

Indigenous Design Environmental Management has been commissioned by Bass Coast Shire Council 

(BCSC) to undertake an assessment of native vegetation and biodiversity values for a section of 

proposed shared path on Surf Parade, Inverloch between the intersection with Goroke Street and 

Veronica Street. BCSC are investigating the feasibility of adding formalised parking bays to the section 

of path between Goroke Street and Veronica Street described as ‘Option 2’. Option 1 refers to the 

original shared path design that received permit approval for works and associated native vegetation 

removal in April 2015. The nature of the proposed works includes the construction of a 2.5-metre wide 

concrete path with a 0.5-metre clear zone and post and wire fence at its outer edge and adjacent 

strips of formal and informal parallel parking bays.  

Study Area- Ecological Values  

The study area is bound by the Inverloch Coastal Reserve along its southern boundary and private 

residential allotments along its northern edge. The study area hosts a mix of highly modified roadside 

areas affected by past disturbance and weed invasion and sections of native coastal vegetation that 

varies in condition and quality. Native vegetation along the coastal side of the study area is contiguous 

with dense remnant bushland contained within the Inverloch Coastal Reserve. The overall tract forms 

a continuous 1.4-kilometre long strip of remnant bushland situated between Surf Parade and the 

Inverloch foreshore at the Andersons Inlet entrance to Bass Strait. 

Vegetation Quality Assessments (VQA) were carried out which identified native vegetation patches all 

consistent with the one Ecological Vegetation Class (EVC); EVC 160: Coastal Dune Scrub. Two habitat 

zones were identified and mapped and a VQA habitat hectare assessment carried out. Habitat Zone 1 

received a habitat score of 40 points out of 100 (0.40) and Habitat Zone 2 received a habitat score of 

35 points out of 100 (0.35). 

No threatened ecological communities listed under either the EPBC Act or FFG Act were identified 

within the study area and no flora or fauna species that are listed under the EPBC Act or listed on the 

DELWP advisory list were identified during the site inspection. A likelihood assessment found that 

Pterostylis alveata (Coastal Greenhood), listed as Vulnerable on the DELWP advisory list, had a low 

likelihood of occurrence within the study area while all other rare or threatened flora species 

identified in the database searches were considered unlikely to occur within the study area. While not 

considered a mandatory requirement under any relevant legislation, the completion of a targeted 

survey during the period from April to June, would provide opportunity for translocation should the 

species be identified within the works footprint. 

A likelihood assessment found that Antechinus minimus maritimus (Swamp Antechinus), which is 

listed as Vulnerable under the EPBC Act and near threatened on the DELWP advisory list, had a low-

moderate likelihood of occurrence within the study area while all other rare or threatened flora 

species identified in the database searches were considered unlikely to occur within the study area. It 

is recommended that further advice be sought from an expert fauna specialist regarding the potential 

presence of the Swamp Antechinus and suitability of habitat for this species within the study area. 
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This advice would inform any further consideration and determination of the potential risk of 

significant impact to the species and need for targeted surveys for the species.  

Avoid/Minimise Principles  

A total of 0.753 hectares of native vegetation received permit removal on the 28/04/2015 under the 

proposed shared path ‘Option 1’. Option 1 covered the Surf Parade roadside between Cape Patterson 

Road and Abbot Street. Under the ‘Option 2’ proposal that this report assesses, an additional 0.1723 

hectares of native vegetation is proposed for removal to facilitate the installation of formalised 

parallel parking along the section of Surf Parade between Goroke Street and Veronica Street. 

Under Option 1 there would be a net loss of 118 bays currently available as informal parking on Surf 

Parade between Goroke Street and Veronica Street. Option 2 includes the provision of 138 parking 

bays. Under Option 2, formalised car parking will be provided parallel with Surf Parade along the 

foreshore side with the shared path. Kerb and channel will act as a barrier between the parking spaces 

and the pathway and will minimise the required encroachment into the foreshore (Bass Coast S.C., 

2019). 

Garden beds between the parking bays and the path itself will be planted with locally indigenous 

grasses and sedges similar to the landscaping used at recently constructed ‘slow points’ within the 

same stretch of Surf Parade. 

Legislation/Policy 

Implications of applicable environmental and planning legislation for the project are outlined below. 

Legislation and 
Policy 

Relevant Ecological Feature on 
Site 

Report/Approval required 

Environment 
Protection and 
Biodiversity 
Conservation Act 
1999 

Potentially suitable habitat for the 
Swamp Antechinus contained 
within and adjacent to the study 
area. 

• Obtain expert fauna specialist opinion on the 
potential presence of Swamp Antechinus and 
the suitability of habitat within the study area. 

• This advice would inform any further 
consideration and determination of the 
potential risk of significant impact to the 
species and need for targeted surveys for the 
species. 

State – Flora and 
Fauna Guarantee 
Act 1988 

Three protected flora species, 
Acacia longifolia subsp. sophorae 
(Coast Wattle), Olearia axillaris 
(Coast Daisy-bush), Senecio 
biserratus (Jagged Fireweed) are 
required to be removed. 

• A ‘Permit to Take Protected Flora’ is to be 
lodged with the DELWP that lists 15 Acacia 
longifolia subsp. sophorae (Coast Wattle), 10 
Olearia axillaris (Coast Daisy-bush) and 1 
Senecio biserratus (Jagged Fireweed). 
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Legislation and 
Policy 

Relevant Ecological Feature on 
Site 

Report/Approval required 

Planning and 
Environment Act 
1987 

0.1723 ha of native vegetation 
patches to be cleared. 

• Planning permit required under Clause 52.17 of 
the Bass Coast Planning Scheme. Information 
provided must meet the requirements as set 
out in the Guidelines for the removal, 
destruction or lopping of native vegetation. 

• A Native Vegetation Removal report was 
processed by the DELWP. The proposal falls 
under the ‘detailed’ assessment pathway 
because the combined extent (previously 
approved and additional proposed under 
Option 2) of native vegetation clearing exceeds 
0.5ha. 

• The offset requirement is 0.063 General 
Habitat Units (GHUs) with a minimum Strategic 
Biodiversity score of 0.216. The offsets would 
be required to be located within the same 
catchment and council area to ensure a link is 
maintained between the location of the offset 
and the site the native vegetation is to be 
removed from. 

• Evidence that a compliant offset is available 
that will be purchased from the Bass Coast 
Shire Council Native Vegetation Offset Scheme 
is attached within this report. 

Catchment and 
Land Protection Act 
1994 

The following noxious weeds were 
present on the site: 
Asparagus asparagoides (Bridal 
Creeper) (Regionally Controlled); 
Genista linifolia (Flax-leaf Broom) 
(Regionally Controlled); 
Rubus fruticosus spp. agg. 
(Blackberry) (Regionally 
Controlled). 

• Comply with the requirements of the Act to 
control/eradicate and avoid spreading these 
weeds onsite or to other areas. 

Environmental 
Effects Act 1978 

No native vegetation with a 
Bioregional Conservation Status of 
Endangered requires removal 
under the proposal and the 
proposal is not considered to pose 
any risk of contributing to the 
potential long-term loss of a 
significant proportion of known 
remaining habitat or population of 
a threatened species within 
Victoria.  

• No further consideration required. 
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Legislation and 
Policy 

Relevant Ecological Feature on 
Site 

Report/Approval required 

State Wildlife Act 
1979 

Possum nests observed in 
trees/large shrubs adjacent to 
works footprint. Nests may be 
present within works area at time 
of vegetation removal. 

• Persons engaged to remove, salvage, hold or 
relocate any native fauna must have a permit 
or approval issued by the DELWP. 

Water Act 1989 There are no designated 
waterways within or adjacent to 
the study area. 

• No further consideration required. 
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1 Introduction  

1.1 Project Background 

Indigenous Design Environmental Management has been commissioned by Bass Coast Shire Council 

(BCSC) to undertake an assessment of native vegetation and biodiversity values for a section of 

proposed shared path on Surf Parade, between the intersection with Goroke Street and Veronica 

Street, at Inverloch (Figure 1).  

The purpose is to complete a detailed assessment of the ecological values of the site and provide 

recommendations for the appropriate onsite management of any identified flora, fauna and native 

vegetation issues. The assessment will identify any relevant State and Commonwealth legislation and 

policy requirements that apply, including any permits or approvals and provide recommendations 

with the aim of minimising impacts to any significant species or habitat to the greatest degree possible. 

Information is provided that details any proposed clearing of native vegetation consistent with the 

requirements of the Department of Environment, Land, Water & Planning (DELWP) Guidelines for the 

removal, destruction or lopping of native vegetation. 

A report, Biodiversity Assessment of proposed Shared Path at Inverloch Foreshore (Dwyer, Horkings, & 

Imbery, 2014), was completed by Indigenous Design in September 2014, which assessed a proposed 

shared path on Surf Parade from Cape Patterson Road to Abbott Street. The 2014 assessment 

identified impacts to native vegetation and offset requirements under the proposal at that time and 

a permit to remove the native vegetation described in this report was issued by BCSC on the 28th of 

April 2015. The ‘Option 1’ described within this report refers to the approved shared path design and 

associated native vegetation removal approved in 2015 (between Goroke street and Veronica Street). 

BCSC have advised that they are undertaking investigations of the feasibility of adding formalised 

parking bays to the section of path between Goroke Street and Veronica Street (pers. comm. Craig 

Dinsdale, 13/3/2019) described as ‘Option 2’ (described as the Project hereafter). The nature of the 

proposed Option 2 works includes the construction of a 2.5-metre wide concrete path with a 0.5-

metre clear zone and post and wire fence at its outer edge and adjacent strips of formal and informal 

parallel parking bays.  

The study area includes native vegetation previously approved for removal and vegetation potentially 

affected by Option 2 that forms a contiguous patch. 

1.2 Scope 

The scope of this assessment includes the preparation of an Ecological Assessment Report that 

includes: 

• Description of the ecological values of the site; 

• Identification of any permits or approvals that may be required under the following 

environmental related legislation and provide recommendations and supporting 

information where possible: 

o Environment Protection and Biodiversity Conservation Act 1999; 
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o Flora and Fauna Guarantee Act 1988; 

o Catchment and Land Protection Act 1994;  

o Water Act 1989;  

o Planning and Environment Act 1987; 

o Wildlife Act 1975; and 

o Environment Effects Act 1978. 

• Undertake an assessment of the likelihood of presence of any rare or threatened 

species; 

• Identify mitigation measures regarding any Matters of National Environmental 

Significance (MNES); 

• Provide any recommendations for further actions such as targeted surveys or the like; 

• Information relevant to any proposed clearing of native vegetation as required under 

the DELWP’s detailed assessment pathway, including: 

o A description of the native vegetation to be removed including: 

▪ Whether it is a patch or a scattered tree (or both); 

▪ The extent in hectares; 

▪ The number and circumference of any large tree within a patch; 

▪ The number and circumference of any scattered tree and whether each tree 

is a small or large; 

▪ The strategic biodiversity value score; 

▪ If the Ecological Vegetation Classes is endangered; and  

▪ If the site is a sensitive wetland or coastal area. 

o Maps showing the native vegetation and property context including: 

▪ Scale, north point and property boundaries; 

▪ Location of any patches of native vegetation and the number of large trees 

within the patch proposed to be removed; 

▪ Location of scattered trees proposed to be removed, including their size; and 

▪ The offset requirement, determined in accordance with section 5 of the 

Guidelines that will apply if the native vegetation is approved to be removed.  

o Topographic and land information relating to the native vegetation to be removed, 

showing ridges, crests and hilltops, wetland and waterways, slopes of more than 20 

percent, drainage lines, low lying areas, saline discharge areas and areas of existing 

erosion, as appropriate. This may be represented in a map or plan. 

o Recent dated photographs of the native vegetation to be removed. 

o Details of any other native vegetation approved to be removed or that was 

removed without the required approvals, on the same property or on a continuous 

land in the same ownership as the applicant, in the 5-year period before the 

application for a permit is lodged. 

o Avoid and minimise statement. This statement describes any efforts to avoid the 

removal of and minimise the impacts on the biodiversity and other values of native 

vegetation and how these efforts focussed on areas of native vegetation that have 

the most value.  
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o An offset statement providing evidence that an offset which meets the offset 

requirements for the native vegetation to be removed has been identified and can 

be secured in accordance with the Guidelines.  

1.3 Proposed Works 

The proposed works include the construction of a 2.5-metre wide reinforced concrete path, 

maintenance of a 0.5-metre clear zone on the coastal side of the path with post and wire fence at its 

outer edge and sections of parallel parking bays either sealed pavement with kerb (formal) or gravel 

(informal) between the path and Surf Parade. The plans for the Project are attached as Appendix 1: 

Option 2 – Parallel Parking Layout (Inverloch Foreshore Shared Path Stage 3). 

1.4 Site Details 

The study area (Figure 1) is located along the outer coastal fringe of the township of Inverloch and is 

approximately 112 km south east of Melbourne, Victoria. The study area includes the road reserve of 

Surf Parade and sections of the Inverloch Coastal Reserve as shown in Figure 1. 

The study area is situated within the Bass Coast Shire Council municipality, the West Gippsland 

Catchment Management Authority (CMA) area and the Gippsland Plain Bioregion.  

The study area is bound by the Inverloch Coastal Reserve along its southern boundary and private 

residential allotments along its northern edge. The Inverloch Coastal Reserve hosts dense remnant 

bushland that forms a strip between Surf Parade and the Inverloch Foreshore area at the Andersons 

Inlet entrance to Bass Strait. To the north of the study area residential land and roadsides retain a 

moderate coverage of native vegetation that gives way to predominantly cleared agricultural land to 

the wider north and west. 

Within 5 kilometres of the study area, native vegetation is relatively scarce, particularly to the north 

and west where private properties retain sparse linear or clustered fragments that are largely 

unconnected. To the wider east (across the entrance to Andersons Inlet) the Cape Liptrap Coastal 

Reserve and the Point Smythe peninsula hold a dense coverage of native vegetation. 

The study area hosts a mix of highly modified roadside areas affected by past disturbance and weed 

invasion and sections of native coastal vegetation that varies in condition and quality. 

The Bunurong Marine National park is located 200 metres south east of the study area and areas 

holding remnant vegetation within and surrounding the study area include: 

• The Inverloch Coastal Reserve which is contained within the study area;   

• Cape Liptrap Coastal Reserve which is located approximately 2.1 km to the east of 
the study area; and 

• Anderson Inlet Coastal Reserve which is located approximately 2.4 km to the north 
east of the study area. 

 

The study area is subject to the following Bass Coast Planning Scheme zones and overlays: 
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Planning Zones  

General Residential Zone- Schedule 1 (GRZ1) 

The purpose of the zone includes: 

• To implement the Municipal Planning Strategy and the Planning Policy Framework; 

• To encourage development that respects the neighbourhood character of the area; 

• To encourage a diversity of housing types and housing growth particularly in locations 
offering good access to services and transport; and 

• To allow educational, recreational, religious, community and a limited range of other non-
residential uses to serve local community needs in appropriate locations. 

 

Public Park and Recreation Zone (PPRZ) 

The purpose of the zone includes: 

• To implement the Municipal Planning Strategy and the Planning Policy Framework;  

• To recognise areas for public recreation and open space; 

• To protect and conserve areas of significance where appropriate; and 

• To provide for commercial uses where appropriate. 

Planning Overlays 

Design and Development Overlay- Schedule 1 (DDO1) 

This overlay covers a small section of the Surf Parade Road Reserve below the intersection with 

Veronica Street. The purpose of the overlay includes: 

• To implement the Municipal Planning Strategy and the Planning Policy Framework; and 

• To identify areas which are affected by specific requirements relating to the design and built 

form of new development.  

• The schedule to this overlay focuses on the protection of significant roadside vegetation. The 

schedule covers areas that have been mapped as significant because one or more of the 

following apply: 

o To protect views from the coast to adjacent residential areas; 

o To protect views to the coast from adjacent residential areas; 

o To minimise the impact of development along the coastline; 

o To protect and enhance the visual amenity and landscape of the coastal area; and 

o To respond to the potential coastal impacts of climate change. 

(DELWP, 2019a) 
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Figure 1: Study area  
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2 Description of Methods 

2.1 Data and Literature Review 

Prior to field assessments the following resources were used to determine if any taxa listed or 

protected under the Victorian Flora and Fauna Guarantee Act 1988 (FFG Act), or the Commonwealth 

Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) have been, or potentially 

could be, located at the site: 

• The Department of Land, Environment and Planning’s (DELWP) Victorian Biodiversity Atlas 

(VBA)- 5km search radius of study area (DELWP, 2019b); and 

• The Commonwealth’s Protected Matters Search Tool- 5km search radius of study area 

(DEE, 2019) 

The following resources were also used to provide an insight into the probable overall distribution of 

native vegetation on the site and the Ecological Vegetation Class (EVC) to which any remnant 

vegetation may belong: 

• The DELWP’s NatureKit Victoria (DELWP, 2019c); and 

• The DELWP’s Native Vegetation Information Management System (NVIM) (DELWP, 

2019d). 

The following communications were made as part of project liaison: 

• Diane Whittington- Land and Catchment Officer, Bass Coast Shire Council, April 1st, 2019. 

Contacted to identify if suitable offsets were available on the Bass Coast Shire Native 

Vegetation Offset Scheme. 

2.2 Field Survey 

An Autumn survey of the study area was undertaken by Indigenous Design on March 26, 2019, 

between the hours of 9.00am and 4.00pm. Weather conditions were overcast with a high temperature 

of approximately 16 degrees Celsius and a south westerly wind of approximately 25-35 kilometres per 

hour. The survey was completed by the following participants: 

• Ben Imbery- BAppSc (EnvMgt), DELWP accredited native vegetation assessor, 10 years’ 

experience in environmental consultancy and completion of flora and fauna assessments; 

and; 

• Antares Fuhrmann- BSc (EarthSc), DELWP accredited native vegetation assessor, 8 years’ 

experience in environmental consultancy and completion of flora and fauna assessments. 

The survey included: 

• Recording all flora present. Flora species were recorded following the species nomenclature 

requirements of the VBA; 
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• Completion of a Vegetation Quality Assessment (VQA) for all native patches. These areas were 

GPS mapped and assessed using the habitat hectare method described by DSE (2004) in the 

Vegetation Quality Assessment Manual – Guidelines for applying the habitat hectares scoring 

method - Version 1.3; 

• Recording all scattered and large old trees including collecting data on species, Diameter at 

Breast Height (DBH) and any habitat features (i.e. nests or hollows); 

• Identification and recording of any flora and fauna communities including rare, threatened, 

protected species / communities or habitat; 

• Completing a fauna assessment that included the opportunistic observation of scats, 

footprints, diggings, burrows, tracks, incidental bird and other fauna observations and 

listening for frog and bird calls; 

• Identifying and recording notes on any habitat features including vegetation type and 

structure, proximity to water, the presence of hollow bearing trees and stags, logs and other 

ground debris. The surrounding landscape was also observed and notes taken with reference 

to its habitat provision, intactness of native vegetation and connectivity with the study site; 

and 

• Recording notes on specific issues such as noxious weed infestations and any evidence of pest 

animal disturbance including any active warrens or dens. 

GPS mapping was completed using a GARMIN GPS Map 78s handheld unit. Within the accessible areas 

of the site the mapping included: 

• Walking and recording the outer extent of all native patches, flora and fauna communities or 

habitat; 

• Recording locations of all scattered trees and trees within native patches; and 

• Recording the location of any rare, threatened or protected flora species. 

2.3 Vegetation Quality Assessment 

Prior to the field survey, the assignment of EVC in the 2014 assessment (Dwyer, Horkings, & Imbery, 

2014) and the current DELWP modelling of Ecological Vegetation Classes on NatureKit (DELWP, 

NatureKit, 2019c) were both re-examined. Onsite, EVC distribution across the site was 

confirmed/assigned based on the study area’s position in the wider landscape, landform, soils and 

floristic composition in comparison to the DELWP benchmarks for a particular EVC. 

Native vegetation is defined in the Victoria Planning Provisions (Definitions – Clause 72) as ‘plants that 

are indigenous to Victoria, including trees, shrubs, herbs and grasses’. DELWP's Clearing Guidelines 

Assessment Guidelines (DELWP, 2017) (the Guidelines) further defines native vegetation into three 

categories: 'patches', 'scattered trees' and wetlands, outlined below: 

A ‘patch’ of native vegetation is either: 

• An area of vegetation where at least 25 per cent of the total perennial understorey plant cover 

is native; or 

• Any area where three or more native canopy trees where the drip line of each tree touches 

the drip line of at least one other tree, forming a continuous canopy; or 
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• Any mapped wetland included in the Current wetlands map, available in DELWP systems and 

tools. 

A ‘scattered tree’ is: 

• A native canopy tree that does not form part of a patch. 

Following these definitions all native vegetation within the study area was categorised as either 

'patches' or 'scattered trees'. Patches were further categorised into EVCs and furthermore into habitat 

zones. These areas were DGPS mapped and assessed using the habitat hectare method described by 

DSE (2004) in the Vegetation Quality Assessment Manual – Guidelines for applying the habitat 

hectares scoring method - Version 1.3. 

2.4 Fauna Habitat Assessment 

All fauna species encountered incidentally during the field survey were recorded, however, no 

targeted fauna surveys were undertaken. A broad fauna habitat assessment was undertaken during 

the field survey that focused on identifying areas of potential habitat for any rare or threatened fauna 

species identified in database searches as having potential to utilise the site. The focus of this habitat 

assessment was to inform any recommendations to undertake further targeted surveys. 

2.5 Definitions of Significance 

The significance of a species or ecological community described in this report follows its listing status 

under Commonwealth or State legislation. 

• National significance includes all species listed as critically endangered, endangered or 

vulnerable under the EPBC Act; and 

• State Listed as critically endangered, endangered or vulnerable on the DELWP Advisory lists 

(DELWP, 2009), (DELWP, 2013)  (DELWP, 2014) or Listed as threatened under the FFG Act. 

2.6 Likelihood of Occurrence 

In determining the likelihood of presence of a listed species, a likelihood rating of present, high, 

moderate, low or unlikely is assigned. This rating is based on consideration of the following factors: 

• Was the species recorded on site or has it been previously recorded on the site; 

• Is there likely to be a resident population within the local area (5km radius); 

• Is suitable habitat present on site or is habitat modified but aspects of suitable habitat present; 

• Is it possible the species may seasonally or opportunistically use resources within the local 

area; 

• Are there any records for the species within the local area within the last 5, 10 or 25 years. 
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2.7 Assessment of Native Vegetation Removal and Quantification of Loss 

Following the provision of the Project works construction footprint information by BCSC, a process of 

determining all remnant patches, trees within patches and scattered trees, and / or other affected 

vegetation was completed. Determination was also made on the type and amount of native vegetation 

deemed lost under the Project that was additional to that deemed lost in the 2014 assessment and 

later permitted to be cleared. 

The works footprint (Appendix 1) was overlaid on the GIS mapped native vegetation layers and an 

additional buffer of +1m was added to the outer southern/eastern edge of the path for its entire 

length. This includes the +0.5 metre ‘clear zone’ to be established/maintained at the outer edge of the 

path and an additional +0.5m to account for the assumed disturbance associated with the 

construction of a post and wire fence between the path and the adjacent coastal vegetation.  

A ‘Works Footprint’ polygon shapefile, shown in Maps 8, 9, 10, 11 and 12 was developed that 

incorporated the +1m buffer described above.  

2.7.1 Tree Protection Zone Impacts 

In line with DELWP’s standards, the 'Tree Protection Zone' (TPZ) of scattered trees “is a specific area 

above and below the ground, with a radius 12 x the Diameter at Breast Height” (DSE, 2011). Any works 

affecting more than 10% of this area are considered to equate to a loss of the tree unless a qualified 

arborist can confirm that no significant damage will be caused.    

2.7.2 Remnant Patches 

The following methodology has been applied in calculating the impact for the proposal: 

• The full extent of a remnant patch, canopy tree or scattered tree that is contained within the 

construction footprint is assessed as lost and the outer extent of the canopy of any tree 

deemed lost is incorporated within the clearing extent; 

• Where the construction footprint impacts on greater than 10% of an estimated TPZ of a tree 

located outside but adjacent to the construction footprint it is assessed as lost and: 

o A 10-meter buffer is applied to medium size class trees; 

o A 15-meter buffer is applied to large size class trees; 

o Where a tree deemed lost is connected to an area of native patch deemed lost this 

buffer is traced and incorporated into that native patch loss extent; and 

o Where less than three trees are deemed lost that are not connected to an area of 

native patch deemed lost, the applicable buffer area is marked as a single circular 

polygon and labelled as ST (Scattered Trees) or Canopy Tree (CT) as appropriate. 

2.7.3 Large or Scattered Trees 

Under the Guidelines (DELWP, 2017), large trees in patches are accounted for in the overall condition 

score of remnant patches and a count of the number of large trees within a patch marked as lost is 

provided to DELWP when processing offset requirements. Scattered trees are assigned a default area 

and condition score of 0.2.  
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2.7.4 Legislation and Policy 

Any biodiversity related implications for the project were assessed against the following biodiversity 

legislation and policy: 

• Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) including related 

listing advice, recovery plans and significant impact guidelines; 

• Flora and Fauna Guarantee Act 1988 (FFG Act) including related action statements and listing 

advice; 

• Planning and Environment Act 1987, including Clause 52.17 and any overlays applicable to the 

study area under the Bass Coast Planning Scheme; 

• The DELWP’s Guidelines for the removal, destruction or lopping of native vegetation (DELWP, 

2017); 

• Catchment and Land Protection Act 1994 (CaLP Act) including noxious weed and pest animal 

listings; 

• Water Act 1989; 

• Wildlife Act 1979; and 

• Environmental Effects Act 1987. 

2.8 Limitations 

The assessment undertaken by Indigenous Design was completed on March 26, 2019. It is therefore 

possible that some annual, deciduous or dormant taxa may not have been visible. Additionally, some 

taxa have not been identified to specific or infraspecific rank due to the absence of flowering or other 

material typically used for identification.   

The assessment of fauna presence did not involve a targeted fauna survey. Consequently, further 

species are likely to be recorded given further time and or the undertaking of more detailed survey.  

The timing of the survey (Autumn) and level of survey effort are considered reasonable to assess the 

general habitat values of the study area, identify any rare, threatened or protected flora species or 

habitat, threatened ecological communities or habitat and assess the likelihood of occurrence of any 

rare, threatened or protected fauna species. 

3 Results 

3.1 Database Review 

3.1.1 Flora Species 

Interrogation of the DELWP’s Victorian Biodiversity Atlas (DELWP, 2019b) within a five kilometre 

radius of the study area identified 592 flora species in total of which 14 flora species are listed as rare 

or threatened in Victoria (Appendix 2). Records of three flora species, listed as rare or threatened in 

Victoria, were identified within one kilometre of the study area. These included: 
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• One 2003 record for Avicennia marina subsp. australasica (Grey Mangrove), located 

approximately 500 meters north west of the Goroke Street end of the study area. This species 

is listed as Rare on the DELWP advisory list; 

• Two records, from 2015 and 2016 for Dianella tarda (Late-flower Flax-lily), located 

approximately 900 meters south west of the Goroke Street end of the study area. This species 

is listed as Vulnerable on the DELWP advisory list; and 

• Two records, from 2015 and 2016 for Eucalyptus globulus subsp. globulus (Southern Blue-

gum), located approximately 900 meters south west of the Goroke Street end of the study 

area. This species is listed as Vulnerable on the DELWP advisory list. 

Map 1 displays the locations of all records of all flora species that are listed as rare or threatened in 

Victoria as taken from the VBA (DELWP, 2019b) within 5 kilometres of the study area. 

Interrogation of the EPBC Act Protected Matters Search Tool (DEE, 2019) identified within a 5km search 

radius the potential presence of eight significant flora species that are listed as threatened at the 

Federal level (Appendix 3). 

3.1.2 Assessment of Likelihood of Presence of Significant Flora Species 

Appendix 4 provides a summary of the assessment of likelihood of presence for the 22 rare or 

threatened flora species found in both the EPBC Act Protected Matters Search Tool and the Victorian 

Biodiversity Atlas within five kilometres of the study area. 

In summary, this likelihood assessment found: 

• Pterostylis alveata (Coastal Greenhood), listed as Vulnerable on the DELWP advisory list, was 

assessed as having a low likelihood of being present within the study area; and 

• All other rare or threatened flora species identified in the database searches were considered 

unlikely to occur within the study area. 

3.1.3 Fauna Species 

Interrogation of the DELWP’s Victorian Biodiversity Atlas (DELWP, 2019b) within a five kilometre 

radius of the study area identified 327 fauna species in total of which 31 fauna species are listed as 

rare or threatened in Victoria (Appendix 5). Records of six fauna species, listed as rare or threatened 

in Victoria, were identified within 500 meters of the study area. These included: 

• Eight records for Arenaria interpres (Ruddy Turnstone), most recently from 2005. This 

species is listed as Vulnerable on the DELWP advisory list; 

• Four records for Calidris ferruginea (Curlew Sandpiper), all from 2000. This species is listed 

as Critically Endangered on the DELWP advisory list and as Endangered  under the EPBC 

Act; 

• Two records for Pachyptila turtur (Fairy Prion), all from 2000. This species is listed as 

Vulnerable on the DELWP advisory list; 

• Four records for Pluvialis squatarola (Grey Plover), all from 2001. This species is listed as 

Endangered on the DELWP advisory list; 

• Thirty records for Thinornis cucullatus (Hooded Plover), most recently from 2017, This 

species is listed as Vulnerable on the DELWP advisory list and under the EPBC Act; and 
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• One record for Dermochelys coriacea (Leathery Turtle) from 2006. This species is listed as 

Critically Endangered on the DELWP advisory list and as Endangered on under the EPBC 

Act. 

Map 2 displays the locations of all records of all fauna species that are listed as rare or threatened in 

Victoria as taken from the VBA (DELWP, 2019b) within 5 kilometres of the study area. 

Interrogation of the EPBC Act Protected Matters Search Tool (DEE, 2018) identified within a 5km search 

radius the potential presence of 76 fauna species that are either listed threatened species, listed 

migratory species or listed marine species under the EPBC Act (Appendix 3).  

3.1.4 Assessment of Likelihood of Presence of Significant Fauna Species 

Appendix 6 provides a summary of the assessment of likelihood of presence for all 88 significant fauna 

species found in both the EPBC Act Protected Matters Search Tool and the Victorian Biodiversity Atlas 

within five kilometres of the study area. 

In summary, this likelihood assessment found: 

• Potentially suitable habitat exists within the study area for Antechinus minimus maritimus 

(Swamp Antechinus) which is listed as Near Threatened on the DELWP advisory list and 

Vulnerable under the EPBC Act 1999. Several recent records exist for this species 

approximately 3 km south west of the study area within Bunurong Marine and Coastal Park 

and this species was assessed as having a low-moderate likelihood of being present within the 

study area; and 

• All other rare or threatened fauna species identified in the database searches not identified 

in the field survey were considered unlikely to occur within the study area. 

3.1.5 Threatened Ecological Communities 

Interrogation of the EPBC Act Protected Matters Search Tool (DEE, 2018) identified within a 5-km 

search radius the potential presence of two listed threatened ecological communities (Appendix 3). 

These are: 

• Natural Damp Grasslands of the Victorian Coastal Plains listed as Critically Endangered under 

the EPBC Act; and 

• Subtropical and Temperate Coastal Saltmarsh listed as Vulnerable under the EPBC Act. 

However, these threatened communities were determined to not be present within the study area. 
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4 Ecological Values 

4.1 Vegetation 

4.1.1 Vegetation Condition 

Native vegetation covers the near entirety of the coastal side roadside of Surf Parade, consisting 

mainly of coastal scrub of generally moderate quality, with less than half of the native vegetation being 

completely intact and weed free. The more immediate interface with Surf Parade often contains a 

significant presence of exotic grasses and scrambling weeds, which dominate the ground layer in 

sections. The shrub layer is generally dominated by native species with sparse scatterings of woody 

weeds throughout.  

Adjacent areas to the south and south east of the study area form a band of native vegetation between 

Surf Parade and the foreshore that ranges between approximately 50-metres and 90-metres wide. 

4.1.2 Ecological Vegetation Classes 

Ecological Vegetation Classes (EVC) are a type of vegetation classification which aims to group plant 

communities according to common flora species, vegetation structure and common environmental 

factors such as elevation, soils and average rainfall. 

The DELWP’s Naturekit (DELWP, NatureKit, 2019c) displays the study area as being almost completely 

covered by EVC 1: Coastal Dune Scrub / Coastal Dune Mosaic with an area to the immediate north of 

the study area modelled as being occupied by EVC 2: Coast Banksia Woodland. Extant mapping of EVC 

by DELWP shows EVC 1: Coastal Dune Scrub / Coastal Dune Mosaic remaining present throughout 

between Surf Parade and the foreshore within and adjacent to the study area. To the wider north of 

the study area the modelled distribution of extant EVC is highly sparse and fragmented throughout 

the developed areas of the Inverloch township. Appendix 7 and Appendix 8 provide the DELWP’s 

modelled distribution of pre-1750’s and extant EVC within the study area and surrounds. 

Consistent with prior assessment of the study area, it was determined that EVC 160: Coastal Dune 

Scrub was the most appropriate EVC to assign to the site. The assignment of EVC 160: Coastal Dune 

Scrub was based upon the analysis of existing native vegetation on-site, surrounding and adjacent 

native vegetation, soil, topography and position in the landscape. EVC 160: Coastal Dune Scrub has a 

Bioregional Conservation Status of Depleted. 

Figure 2 displays the assigned distribution of EVCs within and surrounding the study area. 

The DELWP Benchmark for EVC 160: Coastal Dune Scrub describes the EVC as: 

‘Closed scrub to 5m tall with occasional emergents occurring on secondary dunes along 

ocean and bay beaches and lake shores. Occupies siliceous and calcareous sands that are 

subject to high levels of saltspray and continuous disturbance from onshore winds’. 

(DELWP, 2019e) 



Ecological Assessment for proposed Shared Path (Option 2) at Surf Parade, Inverloch | 

April, 2019 

 

18 
Indigenous Design Environmental  Management  

Figure 2: Distribution of assigned Ecological Vegetation Classes within the Study Area 

 

4.1.3 Native Vegetation Quality Assessment 

The vegetation quality assessment of the study area identified and mapped native vegetation patches 

on site. An independent habitat hectare assessment was undertaken of the contiguous native patch 

west of the foreshore carpark between Ozone Street and Veronica Street (Habitat Zone 1) and of the 

contiguous native patch north east of this carpark (Habitat Zone 2). The results of these assessments 

are provided in Appendix 9 and summarised in Table 1. 

EVC 160: Coastal Dune Scrub - Habitat Zone 1  

Flora species recorded in this zone are listed in Appendix 10. The shrub layer (scrub) is up to 5m in 

height and dominated by species including Leptospermum laevigatum (Coast Tea-tree), Acacia 

longifolia subsp. sophorae (Coast Wattle) and clumps of Leucopogon parviflorus (Coast Beard-heath) 

and Bursaria spinosa subsp. spinosa var. macrophylla (Tree Bursaria). The zone is often heavily 

modified along the edge of the roadside (Surf Parade), however improves in quality moving deeper 

into the foreshore area.  
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The ground layer contains species such as Lepidosperma gladiatum (Coast Sword-sedge) and 

Lomandra longifolia subsp. longifolia (Spiny-headed Mat-rush) (in dense and sparse patches) covered 

by native scramblers / climbers including Tetragonia implexicoma (Bower Spinach), Muehlenbeckia 

australis (Climbing Lignum) and Dichondra repens (Kidney-weed).  

There is a moderate to high level of weed cover, especially by exotic creeper species in some areas 

including Delairea odorata (Cape Ivy), Hedera helix (English Ivy) and Vinca major (Blue Periwinkle). 

Other weed species present include the high threat woody weeds Coprosma repens (Mirror Bush), 

Genista monspessulana (Montpellier Broom) and Polygala myrtifolia (Myrtle-leaf Milkwort).  

The habitat zone is contiguous and provides habitat connections with a larger native patch that forms 

a strip of coastal vegetation between Surf Parade and the Inverloch foreshore area. The vegetation 

quality assessment (Table 1) assigned an overall score of 40 points out of 100 (0.40). The moderate 

score is representative of the characteristics and quality of the zone which overall is not heavily 

degraded but has an often-modified ground layer. 

The zone received a moderate score for its understorey which is largely composed of native shrubs, 

but lacks the range of lifeforms expected in an intact example of the EVC such as graminoids and forbs. 

The recruitment and diversity of woody species throughout the zone is reasonable, which was 

reflected by the moderate score the zone received for this component. The presence and coverage of 

high threat exotic scramblers and grasses throughout the zone was reflected in the relatively low score 

assigned for the ‘lack of weeds’ component. 

The zone scored very poorly for its landscape values reflecting its fragmentation, lack of connectivity 

with core vegetation / habitat areas and the generally high degree of clearing of the original Pre-1750s 

coverage of native vegetation across the wider landscape surrounding the Inverloch township. 

Pterostylis alveata (Coastal Greenhood), listed as Vulnerable on the DELWP advisory list, has been 

assessed as having a low likelihood of occurrence within the zone (Appendix 4). Aside from this species, 

the zone is considered unlikely to provide habitat for any other flora species that are listed on the 

DELWP’s Advisory list for Rare or Threatened Flora, FFG Act listed species or EPBC Act listed species. 

Figure 3 provides an example of vegetation typical to Coastal Dune Scrub – Habitat Zone 1.  
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Figure 3: Example of vegetation typical to Habitat Zone 1  

 

EVC 160: Coastal Dune Scrub - Habitat Zone 2  

Flora species recorded in this zone are listed in Appendix 10. The shrub layer (scrub) is dominated by 

Coast Tea-tree which reaches up to 5m in height and other native shrubs scattered sparsely 

throughout the zone include Coast Wattle, Tree Bursaria and Coast Beard-heath. Exotic scrambling 

weeds including Blue Periwinkle and English Ivy are prevalent throughout the lower strata of the zone 

and Cenchrus clandestinus (Kikuyu) is dominant within the ground layer across the more immediate 

roadside edge of much of the zone.  

Native ground layer species are primarily represented by the low growing shrub Rhagodia candolleana 

subsp. candolleana (Seaberry Saltbush) and scatterings of graminoids such as Dianella brevicaulis 

(Small-flower Flax-lily) and Imperata cylindrica (Blady Grass). 

There is a generally high coverage of weeds across the lower vegetation strata which includes a range 

of high threat scrambler, shrubby and grassy weeds as well as garden escapees that includes 

Agapanthus praecox subsp. orientalis (Agapanthus) and Asparagus aethiopicus (Emerald Fern).  

The habitat zone is contiguous and provides habitat connections with a larger native patch that forms 

a strip of coastal vegetation between Surf Parade and the Inverloch foreshore area. The vegetation 

quality assessment (Table 1) assigned an overall score of 35 points out of 100 (0.35). The low-

moderate score is representative of its generally modified understorey and the significant presence 

of high threat weeds throughout. 

The zone received a moderate score for its understorey which is largely composed of native shrubs 

but lacks the diversity of species and range of lifeforms expected in an intact example of the EVC. The 

recruitment and diversity of woody species throughout the zone is reasonable which was reflected by 
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the moderate score the zone received for this component. The significant presence and extensive 

coverage of high threat exotic grassy and herbaceous weeds throughout the zone was reflected in the 

‘no score’ being assigned for the ‘lack of weeds’ component. 

The zone scored relatively poorly for its landscape values reflecting its fragmentation, lack of 

connectivity with core vegetation / habitat areas and the generally high degree of clearing of the 

original Pre-1750s coverage of native vegetation across the wider landscape surrounding the Inverloch 

township. 

Pterostylis alveata (Coastal Greenhood), listed as Vulnerable on the DELWP advisory list, has been 

assessed as having a low likelihood of occurrence within the zone (Appendix 4). Aside from this species, 

the zone is considered unlikely to provide habitat for any other flora species that are listed on the 

DELWP’s Advisory list for Rare or Threatened Flora, FFG Act listed species or EPBC Act listed species. 

Figure 4 provides an example of vegetation typical to Coastal Dune Scrub – Habitat Zone 2.  

 

Figure 4: Example of vegetation typical to Habitat Zone 2  
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Table 1: Results of Vegetation Quality Assessments for Native Patch- Habitat Zones 

  Habitat Zone 1 Habitat Zone 2 

Bioregion - Gippsland Plain Coastal Dune Scrub Coastal Dune Scrub 

EVC Name (initials) CDS CDS 

EVC Number 160 160 

Bioregional Conservation Status Depleted Depleted 

  
Max 
Score  

100 100 

Site C
o

n
d

itio
n

 

Large Old Trees 10 na na 

Canopy Cover 5 na na 

Understorey 25 15 15 

Lack of Weeds 15 4 0 

Recruitment 10 6 6 

Organic Matter 5 0 0 

Logs 5 na na 

Total Site Score 75 25 21 

Site score out of? eg 55 55 55 

Adjusted Site Score   34 29 

Lan
d

scap
e 

valu
e

 

Patch Size 10 4 4 

Neighbourhood 10 1 1 

Distance to Core 5 1 1 

Habitat points out of 100   100 40 35 

Habitat Score (hab 
points/100) 

  0.40 0.35 

Total area of the Zone (ha)   1.0190 0.2371 

Total HHA in the zone   0.4076 0.0830 

Catchment West Gippsland  

 

4.1.4 Native Trees 

EVC 160: Coastal Dune Scrub does not have a canopy tree component. One canopy tree, a Eucalyptus 

viminalis subsp. pryoriana (Coast Manna-gum), was identified within Habitat Zone 1. The DBH of the 

tree was recorded to appropriately consider potential TPZ impacts from the proposed works (it is 

located outside of the construction footprint). 

4.1.5 Significant Vegetation Communities 

Two listed threatened ecological communities were identified in the EPBC Act Protected Matters 5 km 

radius search (Appendix 3): 

• Natural Damp Grasslands of the Victorian Coastal Plains listed as Critically Endangered under 

the EPBC Act; and 

• Subtropical and Temperate Coastal Saltmarsh listed as Vulnerable under the EPBC Act. 

The site assessment confirmed that no EPBC Act or Flora and Fauna Guarantee (FFG Act) listed 

communities were present within the study area. 
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4.2 Flora Species 

4.2.1 Flora Species Recorded  

A total of 70 vascular flora species were found to occur on site during site assessments. Of these, 41 

are taxa considered native to Victoria. Appendix 10 displays the results of the flora survey. 

4.2.2 Significant Flora Species 

No significant flora species were identified within the study area during the site survey. 

Appendix 4 provides a summary of the assessment of likelihood of presence for all rare or threatened 

flora species found in both the EPBC Act Protected Matters Search Tool and the Victorian Biodiversity 

Atlas within 5 km of the study area. Map 1 displays the distribution of all records of rare or threatened 

flora species within 5 km of the study area that were identified in the Victorian Biodiversity Atlas.   

The rare and threatened species likelihood of presence assessment found that Pterostylis alveata 

(Coastal Greenhood) had a low likelihood of occurrence within the study area. Coastal Greenhood is 

listed as Vulnerable on the DELWP advisory list. The likelihood assessment found all other rare or 

threatened flora species identified in the database searches were considered unlikely to occur within 

the study area. 

4.3 Fauna Species 

4.3.1 Fauna Species Recorded  

A total of 7 fauna species were recorded during an opportunist site survey, all passerine birds. Of these 

bird species, 6 are considered taxa native to Victoria. Appendix 11 displays the results of the fauna 

survey. 

4.3.2 Habitat Values 

Vegetation within the study area is contiguous with a tract of coastal vegetation that includes 

approximately nine hectares of native vegetation that forms a band between Surf Parade and the 

Inverloch foreshore. Excluding breaks formed by sand access tracks to the foreshore, vegetation 

within the study area is contained within a near continuous 5-km long strip of coastal vegetation that 

runs from the mouth of Screw Creek in Inverloch and Eagles Nest within the Bunurong Coastal Reserve. 

The site contains no permanent waterbodies and does not contain any saltmarsh or intertidal habitat 

suitable for wading birds. To the adjacent north of the study area a hollow depression in the dunes 

runs from the western edge of the study area up to Ozone Street near the centre of the study area. 

This depression hosts swamp scrub type vegetation dominated by a Melaleuca ericifolia (Swamp 

Paperbark) overstory above a sparser low shrub layer with a greater presence of native graminoids 

such as Coast Sword-sedge than that found in the study area. Antechinus minimus maritimus (Swamp 

Antechinus), which is listed as Vulnerable under the EPBC Act 1999 and near threatened on the DELWP 

advisory list, has a general preference for closed heath and open tussock grasslands or sedge lands. 

The depression would not be considered optimal habitat for the species, however its presence cannot 
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be completely ruled out. This species is known to occupy coastal areas near drainage lines, therefore 

it is possible it may be present and utilise habitat within the study area. 

The upper story of the vegetation within Habitat Zones 1 and 2 provides nesting opportunities for 

Pseudocheirus peregrinus (Eastern Ring-tailed Possum), as shown in Figure 5, and the dense middle 

story shrubby layer provides good protective and foraging habitat for a range of relatively common 

small passerine birds. These include the recorded species Acanthiza pusilla (Brown Thornbill), 

Neochmia temporalis (Red-browed Finch) and also unrecorded species such as Malurus cyaneus 

(Superb Fairy-wren), Rhipidura albiscapa (Grey Fantail) and Acanthorhynchus tenuirostris (Eastern 

Spinebill). 

 

Figure 5: Example of Pseudocheirus peregrinus (Eastern Ring-tailed Possum) nest within upper story of Habitat Zone 1 

The generally dense ground layer vegetation (both exotic and native) provides good shelter and 

protection for ground dwelling fauna (Figure 6). It is likely to provide suitable habitat for native reptiles 

such as Lampropholis guichenoti (Garden Skink) and Tiliqua nigrolutea (Blotched Blue-tongue Lizard) 

as well as small mammals such as the exotic Mus musculus (House Mouse) and Rattus rattus (Black 

Rat).  
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Figure 6: Example of dense ground layer vegetation within Habitat Zone 1 

 

4.4 Further Survey Recommendations 

It is recommended that further advice be sought from an expert fauna specialist regarding the 

potential presence of the Swamp Antechinus (listed as Vulnerable under the EPBC Act and near 

threatened on the DELWP advisory list) and suitability of habitat for this species within the study area. 

This advice would inform any further consideration and determination of the potential risk of 

significant impact to the species and need for targeted surveys for the species.  

The Coastal Greenhood (listed as Vulnerable on the DELWP advisory list) has been assessed as having 

a low likelihood of occurrence within the study area. While not considered a mandatory requirement 

under any relevant legislation, the completion of a targeted survey during the period from April to 

June, would provide opportunity for identification of any plants and translocation should the species 

be identified within the works footprint. 

Based on the extent of the project’s proposed vegetation and habitat removal (0.172 ha), no additional 

surveys are recommended in relation to the site’s biodiversity values. This recommendation assumes 

that all construction works are contained within the designated ‘limits of works’ and that No-go zones 

are established and maintained as shown in Maps 4a, 4b, 4c, 4d and 4e. 
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5 Policy and Legislative Implications 

5.1 Commonwealth – Environment Protection and Biodiversity Conservation Act 

1999 

The EPBC Act establishes a Commonwealth process for assessment of proposed actions that are likely 

to have a significant impact on Matters of National Environmental Significance (MNES) or on 

Commonwealth land. An action (i.e. project, development, undertaking, activity, or series of 

activities), unless otherwise exempt, requires approval from the Commonwealth Environment 

Minister if they are considered likely to have an impact on any MNES. A referral under the EPBC Act is 

required if a proposed action is likely to have a ‘significant impact’ on any of the following MNES: 

• World Heritage properties; 

• National heritage places; 

• Ramsar wetlands of international significance; 

• Threatened species and ecological communities; 

• Migratory and marine species; 

• Commonwealth marine area; 

• Nuclear actions (including uranium mining); 

• Great Barrier Reef Marine Park; and 

• A water resource, in relation to coal seam gas development and large coal mining 

development. 

5.1.1 Implications (Significant Impact Criteria) 

No flora species or ecological communities protected under the EPBC Act have been identified that 

are directly impacted under the proposal. The study area has not been identified as providing suitable 

habitat for any fauna species protected under the EPBC Act. 

It is recommended that expert fauna specialist opinion be obtained on the potential presence of 

Swamp Antechinus and the suitability of habitat within the study area. This advice would inform any 

further consideration and determination of the potential risk of significant impact to the species and 

need for targeted surveys for the species. 

5.2 State – Flora and Fauna Guarantee Act 1988 

The Flora and Fauna Guarantee Act 1988 (FFG Act) is the primary State legislation for the protection 

of native plants, native animals and ecological communities on public land and waters in Victoria. 

Species and ecological communities can be listed as threatened under the Act based on assessments 

by an independent Scientific Advisory Committee. Threatening processes may also be listed. 

Under the FFG Act a permit is required from the DELWP to ‘take’ ‘protected’ flora species, ‘listed 

communities’ or ‘threatened species’ from public land. Removal of any protected flora taxa, listed 

flora species or listed communities may not be undertaken until this permit has been issued.  
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Table 2 provides the total numbers of each protected flora species identified within the proposed 

vegetation removal extents of ‘Option 2’ 

Table 2: Details of flora taxa protected under the Flora and Fauna Guarantee Act 1988 to be ‘taken’ under Option 2 

Scientific Name Common Name Numbers Impacted 

Acacia longifolia subsp. sophorae Coast Wattle 15 plants 

Olearia axillaris Coast Daisy-bush 10 plants 

Senecio biserratus Jagged Fireweed 1 plant 

 

5.2.1 Implications 

An application for a ‘Permit to Take Protected Flora’ is required to be lodged with DELWP that details 

the following information: 

• Acacia longifolia subsp. sophorae (Coast Wattle) – 15 plants to be ‘taken’; 

• Olearia axillaris (Coast Daisy-bush) – 10 plants to be ‘taken’; 

• Senecio biserratus (Cotton Fireweed) – 1 plant to be ‘taken’. 

5.3 State – Catchment and Land Protection Act 1994 

In accordance with Section 20 of the CaLP Act, landholders and managers have a responsibility to take 

all reasonable steps to:  

• Avoid causing or contributing to land degradation which causes or may cause damage to land 

of another land owner; 

• Eradicate regionally prohibited weeds; 

• Prevent the growth and spread of regionally controlled weeds on their land; and 

• Prevent the spread of, and as far as possible, eradicate established pest animals. 

Three weeds declared noxious under the Catchment and Land Protection Act 1994 (CaLP Act) were 

identified on site during assessments (Table 3). Two are categorised within the West Gippsland 

Catchment Management Authority region as ‘Regionally Controlled’ and one as a ‘Restricted’ weed 

across all of Victoria  (DELWP, 2019f). 

Table 3: Declared noxious weeds proclaimed under the Catchment and Land Protection Act 1994 

Scientific Name Common Name Classification 

Asparagus asparagoides Bridal Creeper Restricted 

Genista linifolia Flax-leaf Broom Regionally controlled 

Rubus fruticosus spp. agg Blackberry Regionally controlled 

 

5.3.1 Implications 

Under the CaLP Act as the landholder / land manager Bass Coast Shire Council: 

• Must take all reasonable steps to eradicate regionally prohibited weeds, prevent the growth 

and spread of regionally controlled weeds; 
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• Must not sell or trade any restricted weeds; and 

• Prevent the spread of - and as far as possible eradicate - established pest animals on their 

land. 

To prevent the spread of noxious weeds listed in Table 3, the contractor must be made aware of the 

presence of these weed species and appropriate site weed hygiene practices must be employed to 

limit of the spread of any existing noxious weeds within the construction area. Similarly, vehicle 

hygiene practice must be employed to prevent the import or export of any noxious weeds to or from 

the construction area. 

5.4 State – Water Act 1989 

Catchment Management Authorities have statutory responsibilities under Section 67 of the Water Act 

to monitor, manage, enforce, and administer control over all works which may impact upon 

designated waterways to ensure works undertaken do not adversely affect the health of those 

waterways. 

A permit is required to undertake works on a designated waterway and can include activities such as:  

• Crossings – bridges, fords, culverts; 

• Deviations – waterway realignments; 

• Extractions – sand, silt or gravel; 

• Stabilisation – bank protection, retaining structures; 

• Vegetation – fallen timber and vegetation removal, revegetation projects; 

• Works – stormwater outlets, service crossings; and 

• Other – jetty, river mouth opening, boardwalks. 

5.4.1 Implications 

The proposed works are not located within the vicinity of any 'designated waterways' therefore 

impacts to waterways either directly or indirectly is considered unlikely. No further consideration of 

any requirements under this Act is considered necessary. 

5.5 State – Wildlife Act 1979 

The Wildlife Act 1975 provides the primary legislation for the protection and management of wildlife, 

the purposes of this Act are: 

• To establish procedures in order to promote the protection and conservation of wildlife, the 

prevention of taxa of wildlife from becoming extinct and the sustainable use of and access to 

wildlife; and 

• To prohibit and regulate the conduct of persons engaged in activities concerning or related to 

wildlife. 

5.5.1 Implications 

Persons engaged to remove, salvage, hold or relocate any native fauna species during proposed 

construction works must have a permit under this Act to undertake such actions and ensure any 
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actions to manage wildlife must be undertaken in accordance with the requirements of the Act or at 

the direction of DELWP. 

5.6 State – Environmental Effects Act 1978 

In Victoria, environmental impact assessments of proposed development projects are conducted 

through the Environmental Effects Statement (EES) process under the Environment Effects Act 1978 

(EE Act). The Minister for Planning (the Minister) administers the EES process through the Ministerial 

Guidelines for Assessment of Environmental Effects (Ministerial Guidelines), whilst DELWP manages 

this process (Victorian Auditor Generals Report, 2017). 

A proponent should ask the Minister administering the Act whether an EES is required for projects or 

amended projects that could have a significant effect on the environment. If the Minister decides that 

an Environment Effects Statement (EES) is required, the project proponent is responsible for preparing 

the EES and undertaking the necessary investigations (DSE, 2006).  

Referral criteria is based on either individual potential environmental effects or a combination of 

potential environmental effects.  

5.6.1 Implications 

No native vegetation with a Bioregional Conservation Status of Endangered requires removal under 

the proposal and the proposal is not considered to pose any risk of contributing to the potential long-

term loss of a significant proportion of known remaining habitat or population of a threatened species 

within Victoria.  

5.7 State – Planning and Environment Act 1987 

5.7.1 Implications 

Native Vegetation 

Under Clause 52.17 of the Bass Coast Planning Scheme, a planning permit is required to clear or disturb 

native vegetation within the study area. Native vegetation will be impacted and or require removal 

under the proposal and as such, application of the 'Guidelines' to obtain a planning permit for the 

works is necessary. The information provided within this report and detailed specifically within Section 

6 is considered to satisfy the information requirements of the Guidelines.
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6 Victoria’s Native Vegetation Removal Guidelines 

The purpose of the Guidelines is to set out and describe the application of Victoria’s state-wide policy 

in relation to assessing the impacts of removing native vegetation on biodiversity and the calculation 

and establishment of offsets to compensate for this loss (DELWP, 2017). 

The Guidelines also detail the three-step approach of Avoid, Minimise and Offset as a key component 

of the policy. This approach aims to ensure that the removal of native vegetation is restricted to only 

what is reasonably necessary, and that biodiversity is appropriately compensated for any removal 

approved. 

A combination of site-based and landscape information is used to calculate the biodiversity value 

(being a general or species habitat score) of native vegetation to be removed. This is calculated by the 

extent and condition score, combined to determine the site-based measure of biodiversity value.  

The assessment pathway for an application to remove native vegetation reflects its potential impact 

on biodiversity and is determined by combining the location and extent of the native vegetation 

proposed to be removed, in accordance with Table 3 of the Guidelines. The pathways are: 

Basic - limited impacts on biodiversity. 

Intermediate - could impact on large trees, endangered EVC’s, and sensitive wetlands and coastal 

areas. 

Detailed - could impact on large trees, endangered EVC’s, sensitive wetlands and coastal area and 

could significantly impact on habitat for rare or threatened species. 

(DELWP, 2017). 

Based on the criteria set out in Table 3 of the Guidelines this project has been assessed as a ‘Detailed’ 

assessment pathway project which has been confirmed by the Native Vegetation Removal (NVR) 

Report provided in Appendix 12. As such, this report provides information and assessment 

requirements detailed in Tables 4 & 5 of the Guidelines. 

6.1 Avoiding and Minimising Impacts on Native Vegetation  

An application to remove native vegetation must demonstrate or provide appropriate evidence to 

show that no options exist to avoid native vegetation removal, that will not undermine the objectives 

of the proposed use or development. 

Avoiding the removal of native vegetation can be achieved by locating or designing so that native 

vegetation is not removed. Minimising of losses to native vegetation can be achieved by siting to 

minimise total losses, restrict to areas of native vegetation that have the least biodiversity or other 

values or managing the use or development to minimise impacts on surrounding vegetation (DELWP, 

2017). 

6.1.1 Design 

A total of 0.753 hectares of native vegetation received permit removal on the 28/04/2015 under the 

proposed shared path ‘Option 1’. Option 1 covered the Surf Parade roadside between Cape Patterson 
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Road and Abbot Street. Under the ‘Option 2’ proposal that this report assesses, an additional 0.1723 

hectares of native vegetation is proposed for removal to facilitate the installation of formalised 

parallel parking along the section of Surf Parade between Goroke Street and Veronica Street. 

Under Option 1 there would be a net loss of 118 bays currently available as informal parking on Surf 

Parade between Goroke Street and Veronica Street. Option 2 includes the provision of 138 parking 

bays. Under Option 2, formalised car parking will be provided parallel with Surf Parade along the 

foreshore side with the shared path. Kerb and channel will act as a barrier between the parking spaces 

and the pathway and will minimise the required encroachment into the foreshore (Bass Coast S.C., 

2019). 

Garden beds between the parking bays and the path itself will be planted with locally indigenous 

grasses and sedges, similar to the landscaping used at recently constructed ‘slow points’ within the 

same stretch of Surf Parade. 

6.2 Determination of Losses to Native Vegetation 

Using the methodology outlined in Section 2.7, an additional buffer of +1m was added to the outer 

southern/eastern edge of the path across its entire length to define an overall ’works footprint’. The 

works footprint was overlaid on the GIS mapped native vegetation layers to determine the extent of 

native vegetation losses. Total impacts to native patches under Option 2 include nine discrete patches 

previously approved for removal under Option 1 and an additional six discrete patches of native 

vegetation comprising approximately 0.1723 hectares of native vegetation.  

The ‘vegetation removal extents’ digital files provided by Bass Coast Shire Council were confirmed to 

accurately represent the extent of additional impacts to native vegetation under Option 2. These 

extents of removal were marked using the GIS program and a clearing shapefile was submitted to the 

DELWP for the processing of a Native Vegetation Removal (NVR) report. 

Maps 4a, 4b, 4c, 4d and 4e provide the location and extent of all native vegetation deemed lost under 

the final designs. Table 4 provides a summary of the extent of native vegetation losses under both 

Option 1 and Option 2. 
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Table 4: Summary of native vegetation loss under Option 1 and Option 2 according to type and EVC 

 
Type Description Area (hectares) Total (hectares) 

Option 1 
Native 
patch 

EVC 160: Coastal Dune Scrub 
(Permitted for removal 2015) 

0.2383 0.2383 

Option 2 

Native 
patch 

EVC 160: Coastal Dune Scrub 
(Habitat Zone 1) 

0.1262 

0.4106 
Native 
patch 

EVC 160: Coastal Dune Scrub 
(Habitat Zone 2) 

0.0461 

Native 
patch 

EVC 160: Coastal Dune Scrub 
(Permitted for removal 2015) 

0.2383 

 

Previous Clearing 

Native vegetation was approved to be removed, on the same property or on continuous land in the 

same client ownership in the past 5 years on the 28/04/2015 under Permit S.R. No. 33/2005. The 

extent of previous clearing approved under this permit was added to the shapefile when submitting 

data to DELWP. The inclusion of previous clearing allows for the consideration of cumulative 

proportional impacts to any modelled rare or threatened species habitat by the DELWP.  

6.3 Offset Requirements 

The DELWP provided an NVR report (Appendix 12) that determined that the proposal falls under the 

‘detailed’ assessment pathway and identified the offset requirements. Table 5 summarises these 

offset requirements.  

Table 5: Summary of losses and offset targets for clearing patches of native vegetation 

 Offset attributes 

Target # Vicinity 
Offset 
type 

Habitat for 
species 

Minimum strategic 
biodiversity value score  

Large 
trees 

Offset target 
summary 

1 

West Gippsland 
Catchment 

Management 
Authority (CMA) 

OR  
Bass Coast Shire 

Council 

General N/A 0.216 0 0.063 GHUs 

 

6.3.1 Offset Statement 

In accordance with the DELWP’s Guidelines for the removal, destruction or lopping of native vegetation 

an offset statement is required providing evidence that an offset that meets the offset requirements 

for the native vegetation to be removed has been identified and can be secured. A suitable statement 

includes evidence that the required offset: 

• Is available to purchase from a third party; or 

• Will be established as a new offset and has the agreement of the proposed offset provider; or 

• Can be met by a first party offset. 
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Evidence has been obtained that a compliant offset is available that will be purchased from the Bass 

Coast Shire Council Native Vegetation Offset Scheme. The quotation for these offsets is attached as 

Appendix 13. 
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7 Construction Minimisation Measures 

It is the responsibility of Bass Coast Shire Council that all workers involved in the construction of the 

shared path are made fully aware of the significance of native vegetation surrounding the works area. 

These considerations must be addressed within the site CEMP. 

Bass Coast Shire Council should include measures in the contract specifications that ensure protection 

of the environment. These measures include: 

• Ensuring all works are confined to designated construction impact zones;  

• Ensuring all contractors undertaking works are made aware of any statutory permits or 

approvals in relation to native vegetation onsite; 

• Ensuring prevention of the importation of noxious weeds and pathogens; 

• Ensuring prevention of the spread of any existing noxious weeds within the construction area; 

• Ensuring the protection of native vegetation within and adjacent to the construction zone 

through the establishment and maintenance of ‘no go zones’ as detailed in Maps 4a, 4b, 4c, 

4d and 4e; 

• Ensuring environmental controls such as silt fences are installed where water runoff from the 

site is likely to occur; 

• Ensuring the refuelling of plant and equipment is undertaken suitable distances away from 

drains and watercourses;  

• Ensuring appropriate spill retention and clean-up materials are readily available; and 

• Engaging a suitability qualified wildlife expert / zoologist with appropriate DELWP 

authorisations to ensure the protection and management of any wildlife encountered during 

the works. Any displaced fauna should be salvaged and relocated at an appropriate time. 
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8 Conclusion and Recommendations 

The study area hosts a mix of highly modified roadside verge areas generally dominated by exotic 

grasses and sections of native coastal vegetation that varies in its condition and quality. Native 

vegetation along the coastal side of the study area is contiguous with dense remnant bushland 

contained within the Inverloch Coastal Reserve. The overall tract forms a continuous 1.4-kilometre 

long strip of remnant bushland situated between Surf Parade and the Inverloch foreshore at the 

Andersons Inlet entrance to Bass Strait. Vegetation quality assessments identified native vegetation 

patches comprising two EVC 130: Coastal Dune Scrub Habitat Zones. Habitat Zone 1 received a habitat 

score of 40 points out of 100 (0.40) and Habitat Zone 2 received a habitat score of 35 points out of 

100 (0.35). 

EPBC Act- Matters of National Environmental Significance  

One EPBC Act matter was identified that warrants further consideration. Potentially suitable habitat 

for the Swamp Antechinus is contained within and adjacent to the study area. It is recommended that 

expert fauna specialist opinion be obtained on the potential presence of Swamp Antechinus and the 

suitability of habitat within the study area. This advice would inform any further consideration and 

determination of the potential risk of significant impact to the species and need for targeted surveys 

for the species.  

No other species or communities that are identified in the EPBC Act Protected Matters 5 kilometre 

radius search (Appendix 3) are considered to have any potential for significant impact under the 

proposal. 

Native Vegetation Removal  and Offsets 

Native vegetation, additional to that previously approved for removal under Option 1, comprises 

• 0.1723 hectares of native patches assigned as EVC 160: Coastal Dune Scrub. 

A ‘clearing’ shapefile that outlined the extent of native vegetation deemed lost (and extent of previous 

permitted clearing) was submitted to DELWP who processed a Native Vegetation Removal (NVR) 

report. The NVR determined that the proposal falls under the ‘Detailed’ assessment pathway and that 

the following offset requirements apply: 

• 0.063 General Habitat Units (GHUs) with a minimum strategic biodiversity score of 0.216; and 

• Offsets must be located within the West Gippsland Catchment Management Authority (CMA) 

boundary or within the Bass Coast Shire Council municipality. 

Evidence has been obtained that a compliant offset is available that will be purchased from the Bass 

Coast Shire Council Native Vegetation Offset Scheme. The quotation for these offsets is attached as 

Appendix 13. 

Flora and Fauna Guarantee Act 

An application for a ‘Permit to Take Protected Flora’ is required to be lodged with DELWP that details 

the following information: 
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• Acacia longifolia subsp. sophorae (Coast Wattle) – 15 plants to be ‘taken’; 

• Olearia axillaris (Coast Daisy-bush) – 10 plants to be ‘taken’; and 

• Senecio biserratus (Jagged Fireweed) – 1 plant to be ‘taken’. 

Catchment and Land Protection Act  

Several Declared Noxious Weeds were identified within the site, including significant infestations of 

Asparagus asparagoides (Bridal Creeper) (Regionally Controlled), Genista linifolia (Flax-leaf Broom) 

(Regionally Controlled) and Rubus fruticosus spp. agg. (Blackberry) (Regionally Controlled). 

Under the CaLP Act as the landholder / land manager Bass Coast Shire: 

• Must take all reasonable steps to eradicate regionally prohibited weeds, prevent the growth 

and spread of regionally controlled weeds; 

• Must not sell or trade any restricted weeds; and 

• Prevent the spread of - and as far as possible eradicate - established pest animals on their 

land. 

To prevent the spread of noxious weeds appropriate site weed hygiene practices must be employed 

to limit of the spread of any existing noxious weeds within the construction area. Similarly, vehicle 

hygiene practice must be employed to prevent the import or export of any noxious weeds to or from 

the construction area. 

Project Mitigation Measures  

Further measures to minimise impacts to retained native vegetation during the project’s 

implementation phase, detailed in Section 7, include the use of limit of works and No-Go zone fencing 

and measures to ensure surrounding waterways are adequately protected.  
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Glossary  

Avoid Avoiding removing any native vegetation when undertaking a use or development. This can be either 
by not permitting or not going ahead with the use or development, or locating it elsewhere so that 
removing native vegetation is not required. 

Biodiversity The variety of all life forms, the different plants, animals and microorganisms, the genes they contain, 
and the ecosystems of which they form a part. 

Bioregional 
Conservation Status  
(BCS of an EVC) 

A state-wide classification of the degree of depletion in the extent and/or quality of an Ecological 
Conservation Class (EVC) within a bioregion in comparison to the State’s estimation of its pre-1750 
extent and condition. 

Canopy Tree A tree, greater than five meters in height, that is normally found in the upper layer of a vegetation 
type. A tree, greater than five meters in height, that is normally found in the upper layer of a vegetation 
type. 

Diameter at Breast 
Height (DBH) 

The diameter of the trunk of a tree measured over bark at 1.3m above ground level. 

Dispersed habitat Habitat for a rare or threatened species whose habitat is spread over a relatively broad geographic 
area. 

Ecological Vegetation 
Class (EVC) 

A type of native vegetation classification that is described through a combination of its floristic, life 
form and ecological characteristics, and through an inferred fidelity to particular environmental 
attributes.  Each EVC includes a collection of floristic communities (i.e. lower level in the classification 
that is based solely on groups of the same species) that occur across a biogeographic range, and 
although differing in species, have similar habitat and ecological processes operating. 

EVC Benchmark A standard vegetation-quality reference point relevant to the vegetation type that is applied in habitat 
hectare assessments.  Represents the average characteristics of a mature and apparently long-
undisturbed state of the same vegetation type. 

Gain Predicted improvement in the contribution to Victoria’s biodiversity achieved from an offset, 
calculated by combining site gain with the strategic biodiversity score or habitat importance score of 
the site. Gain is measured with biodiversity equivalence scores or units. 

General Habitat Unit Measure of loss or gain in overall biodiversity value of native vegetation. 

General offset An offset required when the removal of native vegetation does not have a significant impact on any 
habitat for rare or threatened species. 

Habitat Hectares Combined measure of condition and extent of native vegetation. This measure is obtained by 
multiplying the site’s condition score (measured between 0 and 1) with the area of the site (in 
hectares). 

Habitat Score The score assigned to a habitat zone that indicates the quality of the vegetation relative to the 
Ecological Vegetation Class (EVC) benchmark – sum of the site condition score and landscape context 
score usually expressed as a percentage or on a scale of zero to 1. 

Habitat Units  

Habitat Zone A discrete area of native vegetation consisting of a single vegetation type (EVC) with an assumed similar 
quality.  This is the base spatial unit for conducting a habitat hectare assessment. 

Landholder An owner, occupier, proprietor or holder of land. 

Landowner Owner of land. 

Landscape scale 
information 

Mapped or modelled information based on data collected across the landscape rather than just on a 
particular site. 

Large Old Tree (LOT) A tree with a Diameter at Breast Height equal to or greater than the large tree diameter as specified in 
the relevant EVC benchmark. 

Location category The risk that removing native vegetation in a particular location will have an impact on biodiversity. 

Loss Loss in the contribution to Victoria’s biodiversity when native vegetation is fully or partially removed, 
as measured in biodiversity equivalence scores or units. 

Minimise Locating, designing or managing a use or development to reduce the impacts on biodiversity from the 
removal of native vegetation. 

Native vegetation Native vegetation is defined in the Victoria Planning Provisions as ‘plants that are indigenous to 
Victoria, including trees, shrubs, herbs and grasses’. 

Native vegetation 
condition 

A site-based measure of how close native vegetation is to its mature natural state, as represented by 
a benchmark reflecting pre-settlement circumstances. 

Native vegetation 
credit 

Gains in the contribution that native vegetation makes to Victoria’s biodiversity that are registered on 
the native vegetation credit register. Native vegetation credits are offered for sale to parties who are 
required to offset the removal of native vegetation. 

Native vegetation 
credit register 

A state-wide register of native vegetation credits that meet minimum standards for security and 
management of sites. The register is administered by the Department of Environment and Primary 
Industries, and records the creation, trade and allocation of credits to meet specific offset 
requirements. 

http://www.dse.vic.gov.au/DSE/nrence.nsf/LinkView/43FE7DF24A1447D9CA256EE6007EA8788062D358172E420C4A256DEA0012F71C
http://www.dse.vic.gov.au/DSE/nrence.nsf/LinkView/43FE7DF24A1447D9CA256EE6007EA8788062D358172E420C4A256DEA0012F71C
http://www.dse.vic.gov.au/DSE/nrence.nsf/LinkView/43FE7DF24A1447D9CA256EE6007EA8788062D358172E420C4A256DEA0012F71C
http://www.dse.vic.gov.au/DSE/nrence.nsf/LinkView/43FE7DF24A1447D9CA256EE6007EA8788062D358172E420C4A256DEA0012F71C
http://www.dse.vic.gov.au/DSE/nrence.nsf/LinkView/43FE7DF24A1447D9CA256EE6007EA8788062D358172E420C4A256DEA0012F71C
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Native vegetation 
extent 

Area of land covered by native vegetation or the number of scattered trees. 

No net loss An outcome where a particular gain in the contribution to Victoria’s biodiversity is equivalent to an 
associated loss in the contribution to Victoria’s biodiversity from permitted clearing. 

Offset Protection and management (including revegetation) of native vegetation at a site to generate a gain 
in the contribution that native vegetation makes to Victoria’s biodiversity. An offset is used to 
compensate for the loss to Victoria’s biodiversity from the removal of native vegetation. 

Permit A legal document that gives permission for a use or development on a particular piece of land. 

Permitted clearing Removal of native vegetation for which a planning permit has been granted to remove native 
vegetation. 

Planning scheme Policies and provisions for the use, development and protection of land in a local government area. 

Referral authority An authority that a permit application is referred to for decision under Section 55 of the Planning and 
Environment Act 1987. All referral requirements are specified in Clause 66 of planning schemes. 

Patch Either: 

• an area of vegetation where at least 25 percent of the total perennial understorey plant 
cover is native, or 

• any area with three or more native canopy trees where the drip line of each touches the 
drip line of at least one other tree, forming a continuous canopy, or 

• any mapped wetland included in the Current wetlands map, available in the DELWPS 
systems and tool. 

Responsible authority The authority charged with the responsibility for administering and enforcing particular aspects of a 
planning scheme. 

Scattered Trees An indigenous canopy tree that does not form part of a patch of native vegetation (see definition of 
patch of native vegetation). 

Sensitive wetlands and 
coastal areas 

Relate to wetlands designated under the Convention on Wetlands of International Importance 
(RAMSAR), the Directory of Important Wetlands of Australia and internationally important sites for 
Migratory Shorebirds of the East Asian -Australian Flyway 

Site An area of land that contains contiguous patches of native vegetation or scattered trees, within the 
same ownership. 

Site-based information Information that is collected at a site. 

Species Habitat Unit A measure of loss and gain in biodiversity value of native vegetation for a particular rare or threatened 
species. 

Species-general offset 
test 

A test used to determine whether a general or species offset is required based on the impact of native 
vegetation removal on the habitat for rare or threatened species. 

Species offset An offset required when the removal of native vegetation has a significant impact on habitat for a rare 
or threatened species. 

State Planning Policy 
Framework 

A collection of clauses in the Victoria Planning Provisions that inform planning authorities and 
responsible authorities of those aspects of state planning policy which they are to take into account 
and give effect to in planning and administering their respective areas. 

Strategic biodiversity 
value score 

A rank of a locations complementary contribution to Victoria’s biodiversity, relative to other locations 
across the state.  

Strategic planning A coordinated approach to planning where areas for conservation and areas which can be cleared are 
strategically identified. 

Tree Protection Zone 
(TRZ) 

is a specific area above and below the ground, with a radius 12 x the Diameter at Breast Height 

Victoria Planning 
Provisions 

A list of planning provisions that provides a standard template for individual planning schemes. 

Understorey The lower layers of vegetation, including the shrub layer, grass layer and ground layer. The understorey 
may comprise native and non-native species. 

Zone A zone in the Victoria Planning Provisions is a set of permitted uses of land which are defined spatially. 
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Photos 

 

 

Photo 1 – Example of Habitat Zone 1- Surf Live Saving Club Carpark Looking East (26/03/2019) 

 

 

Photo 2 – Example of Habitat Zone 1- Surf Parade/ Wave Street Junction Looking East (26/03/2019) 
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Photo 3 – Example of Habitat Zone 1- Surf Parade/ Wave Street Junction Looking West (26/03/2019) 

 

 

Photo 4 – Example of Habitat Zone 1- Surf Parade/ Ozone Street Junction Looking East (26/03/2019) 
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Photo 5 – Example of Habitat Zone 1- Surf Parade/ Ozone Street Junction Looking West (26/03/2019) 

 

 

Photo 6– Example of Habitat Zone 1- Surf Parade/ Eastern Foreshore Carpark Junction Looking East (26/03/2019) 
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Photo 7 – Example of Habitat Zone 2- Surf Parade/ Eastern Foreshore Carpark Junction Looking West (26/03/2019) 

 

 

 



Ecological Assessment for proposed Shared Path (Option 2) at Surf Parade, Inverloch | 

April, 2019 

 

44 
Indigenous Design Environmental  Management  

Appendices 

 
Appendices commence on the next page. 
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Appendix 1: Option 2- Parallel Parking Layout (Inverloch Foreshore Shared Path Stage 3) 
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Appendix 2: Results of Victorian Biodiversity Atlas 5 kilometre radius flora species search 

Scientific Name Common Name 
Victorian 

Advisory List 
Conservation 

Status 
Discipline Taxon Origin 

Count of 
Sightings 

Last Record 

Acacia longifolia subsp. longifolia Sallow Wattle   # Flora Native but some stands may be alien 8 24/05/2017 

Acacia longifolia subsp. sophorae Coast Wattle   # Flora Native but some stands may be alien 10 10/02/2016 

Acacia mearnsii Black Wattle    Flora   2 30/07/2007 

Acacia melanoxylon Blackwood    Flora   5 24/05/2017 

Acacia spp. Wattle    Flora   2 18/01/2001 

Acacia stricta Hop Wattle    Flora   2 21/07/2015 

Acacia suaveolens Sweet Wattle    Flora   1 29/11/2000 

Acacia verticillata Prickly Moses    Flora   8 24/05/2017 

Acacia verticillata subsp. verticillata Prickly Moses    Flora   3 2/06/2011 

Acaena novae-zelandiae Bidgee-widgee    Flora   20 10/02/2016 

Acaena spp. Sheep's Burr    Flora   1 7/06/2011 

Acetosella vulgaris Sheep Sorrel   * Flora Introduced 5 21/07/2015 

Achillea distans Tansyleaf Milfoil   * Flora Introduced 1 1/01/1959 

Acrocarpia paniculata Brown alga    Marine, Flora   37 23/03/2006 

Acrocarpia robusta Brown alga    Marine, Flora   1 15/05/2003 

Acrotylus australis      Marine, Flora   1 10/06/1999 

Actites megalocarpus Dune Thistle    Flora   1 5/11/1983 

Adiantum aethiopicum Common Maidenhair    Flora   1 21/07/2015 

Adriana quadripartita Coast Bitter-bush Vulnerable vu Flora   2 7/12/1980 

Agrostis capillaris Brown-top Bent   * Flora Introduced 9 10/02/2016 

Agrostis capillaris var. capillaris Brown-top Bent   * Flora Introduced 4 19/05/2014 

Agrostis s.l. spp. Bent/Blown Grass    Flora   1 30/11/2000 

Agrostis stolonifera Creeping Bent   * Flora Introduced 8 30/07/2007 

Aira caryophyllea subsp. caryophyllea Silvery Hair-grass   * Flora Introduced 1 5/11/1983 

Aira cupaniana Quicksilver Grass   * Flora Introduced 1 5/11/1983 

Aira elegantissima Delicate Hair-grass   * Flora Introduced 1 11/11/2001 

Aira spp. Hair Grass   * Flora Introduced 2 21/07/2015 

Ajuga australis Austral Bugle    Flora   1 29/07/2004 

Algae Algal turf      Marine, Flora   3 1/02/2005 
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Scientific Name Common Name 
Victorian 

Advisory List 
Conservation 

Status 
Discipline Taxon Origin 

Count of 
Sightings 

Last Record 

Allium triquetrum Angled Onion   * Flora Introduced 4 10/02/2016 

Allocasuarina littoralis Black Sheoak    Flora   1 24/05/2017 

Allocasuarina paludosa Scrub Sheoak    Flora   5 7/06/2011 

Allocasuarina spp. Sheoak    Flora   2 18/05/2010 

Alopecurus geniculatus Marsh Fox-tail   * Flora Introduced 1 16/12/1995 

Ammophila arenaria Marram Grass   * Flora Introduced 2 30/04/1993 

Amperea xiphoclada var. xiphoclada Broom Spurge    Flora   4 21/07/2015 

Amphibolis antarctica Sea Nymph Poorly known k Flora   36 23/03/2006 

Amphiroa anceps      Marine, Flora   16 21/02/2005 

Amphiroa gracilis      Marine, Flora   1 30/11/2004 

Amyema pendula Drooping Mistletoe    Flora   1 21/07/2015 

Amyema pendula subsp. pendula (s.s.) Drooping Mistletoe    Flora   1 30/07/2007 

Anthoxanthum odoratum Sweet Vernal-grass   * Flora Introduced 20 24/05/2017 

Anthoxanthum spp. Vernal Grass   * Flora Introduced 1 18/01/2001 

Aotus ericoides Common Aotus    Flora   1 11/11/2001 

Apalochlamys spectabilis Showy Cassinia    Flora   1 20/02/1979 

Aphanes inexspectata Small Piert   * Flora Introduced 1 5/11/1983 

Apium prostratum subsp. prostratum Sea Celery    Flora   2 2/06/2011 

Apjohnia laetevirens green alga    Marine, Flora   1 4/06/2001 

Arctotheca calendula Cape weed   * Flora Introduced 6 21/07/2015 

Areschougia congesta      Marine, Flora   21 23/03/2006 

Arthrocardia wardii      Marine, Flora   2 29/04/2003 

Arthropodium strictum s.s. Chocolate Lily    Flora   1 5/11/1968 

Asparagopsis armata      Marine, Flora   1 15/03/2006 

Asparagus asparagoides Bridal Creeper   * Flora Introduced 8 10/02/2016 

Asparagus scandens Asparagus Fern   * Flora Introduced 3 10/02/2016 

Atriplex cinerea Coast Saltbush    Flora   1 30/11/2000 

Atriplex paludosa subsp. paludosa Marsh Saltbush Rare r Flora   1 5/11/1983 

Atriplex prostrata Hastate Orache   * Flora Introduced 5 10/02/2016 

Austrostipa rudis Veined Spear-grass    Flora   4 18/05/2010 

Austrostipa spp. Spear Grass    Flora   3 10/02/2016 

Austrostipa stipoides Prickly Spear-grass    Flora   6 30/10/2009 

Avicennia marina subsp. australasica Grey Mangrove Rare r Flora   5 2/06/2011 
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Scientific Name Common Name 
Victorian 

Advisory List 
Conservation 

Status 
Discipline Taxon Origin 

Count of 
Sightings 

Last Record 

Ballia callitricha      Marine, Flora   10 15/03/2006 

Banksia integrifolia subsp. integrifolia Coast Banksia    Flora   14 10/02/2016 

Banksia marginata Silver Banksia    Flora   2 24/05/2017 

Bellis perennis English Daisy   * Flora Introduced 1 11/11/2001 

Bellotia eriophorum brown alga    Marine, Flora   8 15/03/2006 

Billardiera heterophylla Bluebell Creeper   * Flora Introduced 1 21/07/2015 

Billardiera mutabilis Common Apple-berry    Flora   1 21/07/2015 

Billardiera scandens s.l. Common Apple-berry    Flora   2 29/11/2000 

Blechnum nudum Fishbone Water-fern    Flora   1 21/07/2015 

Bossiaea cinerea Showy Bossiaea    Flora   1 29/11/2000 

Botryocladia leptopoda      Marine, Flora   1 21/02/2005 

Botryocladia obovata      Marine, Flora   14 23/03/2006 

Botryocladia sonderi      Marine, Flora   1 14/05/2003 

Briza maxima Large Quaking-grass   * Flora Introduced 2 12/10/2015 

Briza minor Lesser Quaking-grass   * Flora Introduced 2 12/10/2015 

Bromus catharticus Prairie Grass   * Flora Introduced 4 30/07/2007 

Bromus catharticus var. catharticus Prairie Grass   * Flora Introduced 2 10/02/2016 

Bromus diandrus Great Brome   * Flora Introduced 4 12/10/2015 

Bromus hordeaceus Soft Brome   * Flora Introduced 4 12/10/2015 

Burchardia umbellata Milkmaids    Flora   1 21/07/2015 

Bursaria spinosa Sweet Bursaria    Flora   10 10/02/2016 

Bursaria spinosa subsp. spinosa Sweet Bursaria    Flora   11 18/05/2010 

Cakile maritima subsp. maritima Sea Rocket   * Flora Introduced 2 30/07/2007 

Cakile spp. Sea Rocket   * Flora Introduced 1 5/11/1983 

Caladenia latifolia Pink Fairies    Flora   2 29/07/2004 

Caladenia spp. Caladenia    Flora   1 12/10/2015 

Callitriche spp. Water Starwort    Flora   1 21/07/2015 

Callitriche stagnalis Common Water-starwort   * Flora Introduced 1 30/07/2007 

Callophycus laxus      Marine, Flora   2 4/06/2001 

Callophyllis rangiferina      Marine, Flora   4 21/02/2005 

Calochlaena dubia Common Ground-fern    Flora   1 21/07/2015 

Calystegia sepium subsp. roseata Large Bindweed    Flora   2 10/02/2016 

Calystegia soldanella Sea Bindweed Vulnerable vu Flora   1 1/01/1965 



Ecological Assessment for proposed Shared Path (Option 2) at Surf Parade, Inverloch | April, 2019  

 

49 
Indigenous Design Environmental  Management  

Scientific Name Common Name 
Victorian 

Advisory List 
Conservation 

Status 
Discipline Taxon Origin 

Count of 
Sightings 

Last Record 

Cardamine hirsuta s.s. Common Bitter-cress   * Flora Introduced 1 23/06/2011 

Cardamine spp. Bitter Cress    Flora   2 10/02/2016 

Carduus spp. Slender Thistle   * Flora Introduced 7 30/07/2007 

Carduus tenuiflorus Winged Slender-thistle   * Flora Introduced 1 5/11/1983 

Carex appressa Tall Sedge    Flora   5 10/02/2016 

Carex breviculmis Common Grass-sedge    Flora   3 11/08/2004 

Carex pumila Strand Sedge    Flora   1 28/10/1995 

Carex spp. Sedge    Flora   1 10/02/2016 

Carpobrotus edulis Hottentot Fig   * Flora Introduced 1 3/11/1994 

Carpobrotus rossii Karkalla    Flora   2 21/03/2017 

Carpoglossum confluens brown alga    Marine, Flora   28 23/03/2006 

Carpomitra costata brown alga    Marine, Flora   1 30/11/2004 

Carpopeltis phyllophora      Marine, Flora   1 9/06/1999 

Cassinia aculeata subsp. aculeata Common Cassinia    Flora   3 21/07/2015 

Cassinia spp. Cassinia    Flora   1 29/11/2000 

Cassytha melantha Coarse Dodder-laurel    Flora   4 10/02/2016 

Cassytha pubescens s.s. Downy Dodder-laurel    Flora   4 30/07/2007 

Catapodium rigidum Fern Grass   * Flora Introduced 1 5/11/1983 

Caulerpa brownii green alga    Marine, Flora   9 11/02/2005 

Caulerpa cactoides green alga    Marine, Flora   6 23/03/2006 

Caulerpa flexilis green alga    Marine, Flora   1 15/05/2003 

Caulerpa flexilis var. muelleri green alga    Marine, Flora   23 21/02/2005 

Caulerpa geminata green alga    Marine, Flora   1 11/02/2005 

Caulerpa longifolia green alga    Marine, Flora   2 21/02/2005 

Caulerpa scalpelliformis green alga    Marine, Flora   13 15/03/2006 

Caulerpa simpliciuscula green alga    Marine, Flora   6 11/08/2002 

Caulocystis cephalornithos brown alga    Marine, Flora   16 23/03/2006 

Cenchrus clandestinus Kikuyu   * Flora Introduced 11 10/02/2016 

Centaurium erythraea Common Centaury   * Flora Introduced 3 21/07/2015 

Centaurium spp. Centaury   * Flora Introduced 2 10/02/2016 

Centella cordifolia Centella    Flora   2 21/07/2015 

Centrolepis strigosa subsp. strigosa Hairy Centrolepis    Flora   1 21/07/2015 

Cerastium diffusum Sea Mouse-ear Chickweed   * Flora Introduced 1 5/11/1983 
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Scientific Name Common Name 
Victorian 

Advisory List 
Conservation 

Status 
Discipline Taxon Origin 

Count of 
Sightings 

Last Record 

Cerastium glomeratum s.l. 
Common Mouse-ear 
Chickweed   * Flora Introduced 2 23/06/2011 

Cerastium glomeratum s.s. Sticky Mouse-ear Chickweed   * Flora Introduced 6 21/07/2015 

Cerastium spp. Mouse-ear Chickweed   * Flora Introduced 1 5/11/1983 

Cerastium vulgare 
Common Mouse-ear 
Chickweed   * Flora Introduced 1 5/11/1983 

Cheilosporum sagittatum      Marine, Flora   3 11/02/2005 

Chenopodium album Fat Hen   * Flora Introduced 1 26/02/2004 

Chenopodium murale Sowbane   * Flora Introduced 3 30/07/2007 

Chiloglottis reflexa Autumn Wasp-orchid    Flora   6 21/07/2015 

Chiloglottis valida Common Bird-orchid    Flora   1 24/09/2003 

Chrysanthemoides monilifera Boneseed   * Flora Introduced 1 18/05/2010 

Cirsium vulgare Spear Thistle   * Flora Introduced 10 24/05/2017 

Cladurus elatus      Marine, Flora   1 10/06/1999 

Clematis aristata Mountain Clematis    Flora   4 21/07/2015 

Clematis microphylla s.l. Small-leaved Clematis    Flora   4 18/05/2010 

Codium duthieae green alga    Marine, Flora   7 29/04/2003 

Codium galeatum green alga    Marine, Flora   1 10/06/1999 

Codium lucasii green alga    Marine, Flora   2 15/05/2003 

Codium mamillosum green alga    Marine, Flora   1 10/08/2002 

Codium pomoides green alga    Marine, Flora   12 23/03/2006 

Comesperma volubile Love Creeper    Flora   2 12/10/2015 

Coprosma quadrifida Prickly Currant-bush    Flora   6 10/02/2016 

Coprosma repens Mirror Bush   * Flora Introduced 8 10/02/2016 

Cordylecladia furcellata      Marine, Flora   1 11/02/2005 

Coronidium scorpioides s.s. Button Everlasting    Flora   1 3/01/1912 

Correa alba White Correa    Flora   3 18/05/2010 

Correa alba var. alba White Correa    Flora   1 5/11/1983 

Cortaderia selloana Pampas Grass   * Flora Introduced 1 30/07/2007 

Corybas incurvus Slaty Helmet-orchid    Flora   1 29/07/2004 

Cotoneaster franchetii Grey Cotoneaster   * Flora Introduced 2 10/02/2016 

Cotoneaster spp. Cotoneaster   * Flora Introduced 1 11/08/2004 

Cotula australis Common Cotula    Flora   1 21/07/2015 
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Scientific Name Common Name 
Victorian 

Advisory List 
Conservation 

Status 
Discipline Taxon Origin 

Count of 
Sightings 

Last Record 

Cotula coronopifolia Water Buttons   * Flora Introduced 7 24/05/2017 

Crassula helmsii Swamp Crassula    Flora   3 30/07/2007 

Crocosmia X crocosmiiflora Montbretia   * Flora Introduced 1 11/11/2001 

Cyathea australis Rough Tree-fern    Flora   1 21/07/2015 

Cynodon dactylon var. dactylon Couch   * Flora Introduced 4 7/06/2011 

Cynoglossum australe Australian Hound's-tongue    Flora   9 10/02/2016 

Cynosurus cristatus Crested Dog's-tail   * Flora Introduced 1 12/04/2003 

Cynosurus echinatus Rough Dog's-tail   * Flora Introduced 7 24/05/2017 

Cyperus eragrostis Drain Flat-sedge   * Flora Introduced 6 10/02/2016 

Cyperus lucidus Leafy Flat-sedge    Flora   1 21/07/2015 

Cyrtostylis robusta Large Gnat-orchid    Flora   1 5/11/1983 

Cystophora monilifera brown alga    Marine, Flora   14 23/03/2006 

Cystophora moniliformis brown alga    Marine, Flora   38 23/03/2006 

Cystophora pectinata brown alga    Marine, Flora   24 23/03/2006 

Cystophora platylobium      Marine, Flora   27 23/03/2006 

Cystophora retorta brown alga    Marine, Flora   34 23/03/2006 

Cystophora retroflexa brown alga    Marine, Flora   27 23/03/2006 

Cystophora siliquosa brown alga    Marine, Flora   13 23/03/2006 

Cystophora subfarcinata brown alga    Marine, Flora   5 29/04/2003 

Cytisus scoparius English Broom   * Flora Introduced 1 18/05/2010 

Dactylis glomerata Cocksfoot   * Flora Introduced 15 24/05/2017 

Dasya divergens      Marine, Flora   1 10/06/1999 

Delairea odorata Cape Ivy   * Flora Introduced 4 10/02/2016 

Delisea hypneoides      Marine, Flora   1 21/02/2005 

Delisea pulchra      Marine, Flora   3 23/03/2006 

Desmodium gunnii Southern Tick-trefoil    Flora   1 21/07/2015 

Dianella admixta Black-anther Flax-lily    Flora   2 24/05/2017 

Dianella revoluta s.l. Black-anther Flax-lily    Flora   2 18/01/2001 

Dianella spp. Flax Lily    Flora   3 12/10/2015 

Dianella tarda Late-flowered Flax-lily Vulnerable vu Flora   2 10/02/2016 

Dichondra repens Kidney-weed    Flora   19 24/05/2017 

Dictymenia harveyana      Marine, Flora   3 11/08/2002 

Dictyopteris acrostichoides brown alga    Marine, Flora   1 6/03/2002 
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Scientific Name Common Name 
Victorian 

Advisory List 
Conservation 

Status 
Discipline Taxon Origin 

Count of 
Sightings 

Last Record 

Dictyopteris muelleri brown alga    Marine, Flora   2 23/03/2006 

Dictyota dichotoma brown alga    Marine, Flora   34 23/03/2006 

Dictyota sp. Brown Algae    Marine, Flora   1 11/01/2000 

Dillwynia glaberrima Smooth Parrot-pea    Flora   2 12/10/2015 

Dipogon lignosus Common Dipogon   * Flora Introduced 6 10/02/2016 

Disphyma crassifolium subsp. clavellatum Rounded Noon-flower    Flora   7 21/03/2017 

Distichlis distichophylla Australian Salt-grass    Flora   5 2/06/2011 

Diuris spp. Diuris    Flora   1 30/11/2000 

Dodonaea viscosa Sticky Hop-bush   # Flora Native but some stands may be alien 1 21/02/2003 

Drosera auriculata Tall Sundew    Flora   4 24/09/2003 

Drosera peltata s.l. Pale Sundew    Flora   1 21/07/2015 

Drosera peltata subsp. peltata spp. agg. Pale Sundew    Flora   4 24/09/2003 

Drosera spp. Sundew    Flora   1 30/11/2000 

Echinothamnion hystrix      Marine, Flora   8 23/03/2006 

Ecklonia radiata brown alga    Marine, Flora   8 31/01/2005 

Ehrharta erecta Panic Veldt-grass   * Flora Introduced 17 24/05/2017 

Eleocharis acuta Common Spike-sedge    Flora   5 30/07/2007 

Eleocharis gracilis Slender Spike-sedge    Flora   1 26/02/2004 

Empodisma minus Spreading Rope-rush    Flora   2 24/05/2017 

Epacris impressa Common Heath    Flora   4 21/07/2015 

Epilobium billardiereanum subsp. 
billardiereanum Smooth Willow-herb    Flora   1 30/07/2007 

Epilobium hirtigerum Hairy Willow-herb    Flora   1 30/07/2007 

Erigeron spp. Fleabane   * Flora Introduced 1 18/05/2010 

Erigeron sumatrensis Tall Fleabane   * Flora Introduced 2 10/02/2016 

Erythroclonium muelleri      Marine, Flora   2 11/02/2005 

Erythroclonium sonderi      Marine, Flora   8 23/03/2006 

Eucalyptus globulus subsp. globulus Southern Blue-gum Rare r   # Flora Native but some stands may be alien 2 10/02/2016 

Eucalyptus obliqua Messmate Stringybark    Flora   17 24/05/2017 

Eucalyptus ovata Swamp Gum    Flora   8 24/05/2017 

Eucalyptus ovata subsp. ovata Swamp Gum    Flora   6 30/07/2007 

Eucalyptus radiata s.l. Narrow-leaf Peppermint    Flora   3 7/06/2011 

Eucalyptus radiata subsp. radiata Narrow-leaf Peppermint    Flora   11 24/05/2017 
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Scientific Name Common Name 
Victorian 

Advisory List 
Conservation 

Status 
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Eucalyptus viminalis subsp. pryoriana Coast Manna-gum    Flora   2 24/05/2017 

Euchiton involucratus s.s. Star Cudweed    Flora   2 30/07/2007 

Euchiton sphaericus Annual Cudweed    Flora   1 5/11/1983 

Euchiton spp. Cudweed    Flora   1 21/07/2015 

Euphorbia peplus Petty Spurge   * Flora Introduced 5 10/02/2016 

Euptilota articulata      Marine, Flora   5 11/08/2002 

Exallosorus olsenii      Marine, Flora   1 14/01/2000 

Exocarpos cupressiformis Cherry Ballart    Flora   7 19/05/2014 

Festuca arundinacea Tall Fescue   * Flora Introduced 3 26/02/2004 

Festuca rubra s.l. Red Fescue   * Flora Introduced 1 24/09/2003 

Festuca spp. Fescue    Flora   1 30/07/2007 

Ficinia nodosa Knobby Club-sedge    Flora   13 21/03/2017 

Fraxinus spp. Ash   * Flora Introduced 1 24/05/2017 

Fuchsia spp. Fuchsia   * Flora Introduced 1 30/10/2009 

Fumaria bastardii Bastard's Fumitory   * Flora Introduced 2 10/02/2016 

Fumaria capreolata White Fumitory   * Flora Introduced 2 10/02/2016 

Fumaria spp. Fumitory   * Flora Introduced 2 30/07/2007 

Gahnia filum Chaffy Saw-sedge    Flora   5 21/03/2017 

Gahnia radula Thatch Saw-sedge    Flora   3 24/05/2017 

Gahnia sieberiana Red-fruit Saw-sedge    Flora   3 12/10/2015 

Gahnia spp. Saw Sedge    Flora   1 7/06/2011 

Galenia pubescens var. pubescens Galenia   * Flora Introduced 1 18/05/2010 

Galium aparine Cleavers   * Flora Introduced 15 10/02/2016 

Galium australe s.l. Tangled Bedstraw    Flora   4 18/05/2010 

Galium murale Small Goosegrass   * Flora Introduced 1 5/11/1983 

Gazania spp. Gazania   * Flora Introduced 1 30/11/2000 

Gelidium asperum      Marine, Flora   1 21/02/2005 

Gelidium australe      Marine, Flora   8 21/02/2005 

Genista linifolia Flax-leaf Broom   * Flora Introduced 2 7/06/2011 

Genista monspessulana Montpellier Broom   * Flora Introduced 2 24/05/2017 

Geranium dissectum Cut-leaf Crane's-bill   * Flora Introduced 1 11/11/2001 

Geranium homeanum Rainforest Crane's-bill    Flora   5 10/02/2016 

Geranium molle Dove's Foot   * Flora Introduced 7 10/02/2016 
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Geranium potentilloides Soft Crane's-bill    Flora   1 11/08/2004 

Geranium robertianum Herb Robert   * Flora Introduced 1 17/06/2013 

Geranium spp. Crane's Bill    Flora   10 21/07/2015 

Glyceria declinata Manna Grass   * Flora Introduced 1 30/07/2007 

Glycine clandestina Twining Glycine    Flora   1 21/07/2015 

Gonocarpus micranthus Creeping Raspwort    Flora   1 26/02/2004 

Gonocarpus micranthus subsp. micranthus Creeping Raspwort    Flora   1 21/07/2015 

Gonocarpus spp. Raspwort    Flora   4 30/11/2000 

Gonocarpus tetragynus Common Raspwort    Flora   6 21/07/2015 

Goodenia humilis Swamp Goodenia    Flora   1 26/02/2004 

Goodenia ovata Hop Goodenia    Flora   5 24/05/2017 

Halymenia sp. nov.      Marine, Flora   1 31/01/2005 

Hedera helix English Ivy   * Flora Introduced 1 7/06/2011 

Helminthotheca echioides Ox-tongue   * Flora Introduced 2 18/05/2010 

Hemarthria uncinata var. uncinata Mat Grass    Flora   3 18/05/2010 

Hesperocyparis macrocarpa Monterey Cypress   * Flora Introduced 2 10/02/2016 

Heterosiphonia gunniana      Marine, Flora   1 11/02/2005 

Heterozostera nigricaulis Australian Grass-wrack Rare r Flora   3 17/03/2009 

Hibbertia acicularis Prickly Guinea-flower    Flora   1 21/07/2015 

Hibbertia sericea s.l. Silky Guinea-flower    Flora   1 18/05/2010 

Hibbertia spp. Guinea Flower    Flora   2 12/10/2015 

Holcus lanatus Yorkshire Fog   * Flora Introduced 20 10/02/2016 

Homoeostrichus sinclairii brown alga    Marine, Flora   10 23/03/2006 

Hordeum marinum     * Flora Introduced 1 26/02/2004 

Hormosira banksii Neptunes Necklace    Marine, Flora   1 23/03/2006 

Hydrocotyle hirta Hairy Pennywort    Flora   2 21/07/2015 

Hydrocotyle laxiflora Stinking Pennywort    Flora   1 24/09/2003 

Hydrocotyle spp. Pennywort    Flora   3 21/07/2015 

Hypochaeris radicata Flatweed   * Flora Introduced 26 24/05/2017 

Hypochaeris spp. Cat's Ear   * Flora Introduced 1 29/11/2000 

Imperata cylindrica Blady Grass   # Flora Native but some stands may be alien 1 24/09/2003 

Indigofera australis subsp. australis Austral Indigo    Flora   1 18/05/2010 

Ipomoea spp. Morning Glory   * Flora Introduced 1 18/05/2010 
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Isolepis cernua Nodding Club-sedge    Flora   1 30/07/2007 

Isolepis cernua var. cernua Nodding Club-sedge    Flora   1 12/04/2003 

Isolepis inundata Swamp Club-sedge    Flora   1 30/07/2007 

Isolepis levynsiana Tiny Flat-sedge   * Flora Introduced 2 12/10/2015 

Isolepis prolifera Proliferous Club-sedge   * Flora Introduced 1 21/02/2003 

Isolepis spp. Club Sedge    Flora   4 10/02/2016 

Jania rosea      Marine, Flora   38 23/03/2006 

Juncus amabilis Hollow Rush    Flora   1 26/02/2004 

Juncus articulatus subsp. articulatus Jointed Rush   * Flora Introduced 3 30/07/2007 

Juncus bufonius Toad Rush    Flora   3 12/10/2015 

Juncus caespiticius Grassy Rush    Flora   2 12/04/2003 

Juncus kraussii subsp. australiensis Sea Rush    Flora   6 21/03/2017 

Juncus pallidus Pale Rush    Flora   11 24/05/2017 

Juncus pauciflorus Loose-flower Rush    Flora   1 21/07/2015 

Juncus planifolius Broad-leaf Rush    Flora   2 21/07/2015 

Juncus procerus Tall Rush    Flora   6 21/07/2015 

Juncus revolutus Creeping Rush Rare r Flora   1 5/11/1983 

Juncus spp. Rush    Flora   5 18/05/2010 

Juncus subsecundus Finger Rush    Flora   1 24/05/2017 

Kennedia prostrata Running Postman    Flora   3 18/05/2010 

Kunzea ericoides s.l. Burgan    Flora   2 21/02/2003 

Lachnagrostis billardierei s.l. Coast Blown-grass    Flora   1 11/08/2004 

Lachnagrostis filiformis s.l. Common Blown-grass    Flora   1 30/07/2007 

Lachnagrostis filiformis s.s. Common Blown-grass    Flora   1 26/02/2004 

Lagenophora spp. Bottle Daisy    Flora   1 21/07/2015 

Lagenophora stipitata Common Bottle-daisy    Flora   6 23/06/2011 

Lagurus ovatus Hare's-tail Grass   * Flora Introduced 9 10/02/2016 

Laphangium luteoalbum Jersey Cudweed    Flora   1 30/07/2007 

Laurencia elata      Marine, Flora   1 11/08/2002 

Laurencia filiformis      Marine, Flora   16 23/03/2006 

Lawrencia spicata Salt Lawrencia Rare r Flora   1 1/02/2007 

Lemna disperma Common Duckweed    Flora   2 26/02/2004 

Lemna minor s.s. European Duckweed   * Flora Introduced 1 5/11/1985 



Ecological Assessment for proposed Shared Path (Option 2) at Surf Parade, Inverloch | April, 2019  

 

56 
Indigenous Design Environmental  Management  

Scientific Name Common Name 
Victorian 

Advisory List 
Conservation 

Status 
Discipline Taxon Origin 

Count of 
Sightings 

Last Record 

Lenormandia smithiae      Marine, Flora   1 16/02/2002 

Leontodon saxatilis subsp. saxatilis Hairy Hawkbit   * Flora Introduced 10 21/07/2015 

Lepidium bonariense Argentine Cress   * Flora Introduced 1 4/09/1994 

Lepidium didymum/squamatum spp. agg. Swine Cress   * Flora Introduced 1 11/08/2004 

Lepidosperma concavum Sandhill Sword-sedge    Flora   2 24/05/2017 

Lepidosperma elatius Tall Sword-sedge    Flora   2 21/07/2015 

Lepidosperma gladiatum Coast Sword-sedge    Flora   4 10/02/2016 

Lepidosperma laterale Variable Sword-sedge    Flora   1 24/05/2017 

Lepidosperma laterale var. majus Variable Sword-sedge    Flora   1 30/07/2007 

Lepidosperma spp. Sword Sedge    Flora   2 21/07/2015 

Leptocarpus tenax Slender Twine-rush    Flora   1 18/05/2010 

Leptospermum continentale Prickly Tea-tree    Flora   10 24/05/2017 

Leptospermum laevigatum Coast Tea-tree   # Flora Native but some stands may be alien 14 10/02/2016 

Leptospermum myrsinoides Heath Tea-tree    Flora   1 11/11/2001 

Leucopogon parviflorus Coast Beard-heath    Flora   19 10/02/2016 

Leucopogon spp. Beard Heath    Flora   1 29/11/2000 

Limonium australe Yellow Sea-lavender 

All infraspecific 
taxa included 
in Advisory List P Flora   2 16/03/2008 

Limonium australe var. australe Yellow Sea-lavender Rare r Flora   2 18/02/2006 

Lobelia anceps Angled Lobelia    Flora   7 10/02/2016 

Lobelia irrigua Salt Pratia    Flora   2 30/07/2007 

Lobophora variegata brown alga    Marine, Flora   2 16/02/2002 

Lobospira bicuspidata brown alga    Marine, Flora   26 23/03/2006 

Lolium perenne Perennial Rye-grass   * Flora Introduced 8 30/07/2007 

Lolium spp. Rye Grass   * Flora Introduced 1 12/10/2015 

Lomandra filiformis subsp. coriacea Wattle Mat-rush    Flora   1 30/07/2007 

Lomandra longifolia Spiny-headed Mat-rush    Flora   17 24/05/2017 

Lomandra spp. Mat-rush    Flora   1 29/11/2000 

Lonicera japonica Japanese Honeysuckle   * Flora Introduced 1 30/07/2007 

Lotus angustissimus Slender Bird's-foot Trefoil   * Flora Introduced 1 2/06/2011 

Lotus corniculatus Bird's-foot Trefoil   * Flora Introduced 2 26/02/2004 

Lotus spp. Trefoil    Flora   1 30/07/2007 
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Lotus spp. (naturalised) Trefoil   * Flora Introduced 1 21/07/2015 

Lotus subbiflorus Hairy Bird's-foot Trefoil   * Flora Introduced 4 26/02/2004 

Luzula meridionalis var. flaccida Common Woodrush    Flora   1 5/11/1983 

Luzula spp. Woodrush    Flora   1 12/10/2015 

Lycium ferocissimum African Box-thorn   * Flora Introduced 2 18/05/2010 

Lysimachia arvensis Pimpernel   * Flora Introduced 6 21/07/2015 

Lysimachia arvensis (Red-flowered variant) Scarlet Pimpernel   * Flora Introduced 2 10/02/2016 

Lythrum hyssopifolia Small Loosestrife    Flora   5 21/07/2015 

Macrocystis pyrifera brown alga    Marine, Flora   8 10/08/2002 

Mazus pumilio Swamp Mazus    Flora   1 12/04/2003 

Medicago polymorpha Burr Medic   * Flora Introduced 1 30/07/2007 

Melaleuca ericifolia Swamp Paperbark   # Flora Native but some stands may be alien 24 24/05/2017 

Melaleuca hypericifolia Hillock Bush   * Flora Introduced 1 21/02/2003 

Melaleuca squarrosa Scented Paperbark    Flora   5 21/07/2015 

Melilotus indicus Sweet Melilot   * Flora Introduced 1 5/11/1983 

Mentha pulegium Pennyroyal   * Flora Introduced 1 12/04/2003 

Metagoniolithon radiatum      Marine, Flora   36 23/03/2006 

Metamastophora flabellata      Marine, Flora   2 6/03/2002 

Microlaena stipoides var. stipoides Weeping Grass    Flora   15 24/05/2017 

Microtis spp. Onion Orchid    Flora   5 11/08/2004 

Modiola caroliniana Red-flower Mallow   * Flora Introduced 2 21/07/2015 

Muehlenbeckia australis Climbing Lignum    Flora   3 10/02/2016 

Muellerina eucalyptoides Creeping Mistletoe    Flora   1 30/07/2007 

Myoporum insulare Common Boobialla   # Flora Native but some stands may be alien 6 10/02/2016 

Myosotis laxa subsp. caespitosa Water Forget-me-not   * Flora Introduced 1 10/03/2012 

Myosotis spp. Forget-me-not    Flora   2 18/05/2010 

Myosotis sylvatica Wood Forget-me-not   * Flora Introduced 6 10/02/2016 

Nasturtium officinale Watercress   * Flora Introduced 1 21/07/2015 

Nizymenia australis      Marine, Flora   2 11/02/2005 

Olearia argophylla Musk Daisy-bush    Flora   1 24/09/2003 

Olearia glutinosa Sticky Daisy-bush    Flora   1 3/01/1912 

Olearia lirata Snowy Daisy-bush    Flora   3 21/07/2015 

Olearia phlogopappa Dusty Daisy-bush    Flora   2 18/01/2001 
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Olearia ramulosa var. ramulosa Twiggy Daisy-bush    Flora   1 3/01/1912 

Olearia spp. Daisy Bush    Flora   1 30/11/2000 

Opercularia varia Variable Stinkweed    Flora   1 21/07/2015 

Other thallose red alga      Marine, Flora   36 23/03/2006 

Oxalis exilis Shade Wood-sorrel    Flora   3 10/03/2012 

Oxalis incarnata Pale Wood-sorrel   * Flora Introduced 3 10/02/2016 

Oxalis perennans Grassland Wood-sorrel    Flora   3 24/05/2017 

Oxalis pes-caprae Soursob   * Flora Introduced 2 24/05/2017 

Oxalis rubens Dune Wood-sorrel Rare r Flora   1 5/11/1983 

Oxalis spp. Wood Sorrel    Flora   5 21/07/2015 

Ozothamnus ferrugineus Tree Everlasting    Flora   3 30/07/2007 

Ozothamnus turbinatus Coast Everlasting    Flora   1 30/11/2000 

Pandorea pandorana subsp. pandorana Wonga Vine    Flora   1 30/11/2000 

Paspalum dilatatum Paspalum   * Flora Introduced 10 24/05/2017 

Paspalum distichum Water Couch   * Flora Introduced 8 2/06/2011 

Paspalum spp. Paspalum   * Flora Introduced 1 7/06/2011 

Patersonia occidentalis var. occidentalis Long Purple-flag    Flora   2 11/11/2001 

Pelargonium australe Austral Stork's-bill    Flora   1 18/05/2010 

Perithalia caudata brown alga    Marine, Flora   18 23/03/2006 

Persicaria decipiens Slender Knotweed    Flora   3 10/02/2016 

Persoonia juniperina Prickly Geebung    Flora   1 3/01/1912 

Phacelocarpus alatus      Marine, Flora   1 30/11/2004 

Phacelocarpus peperocarpus      Marine, Flora   23 23/03/2006 

Phalaris aquatica Toowoomba Canary-grass   * Flora Introduced 1 19/05/2014 

Phragmites australis Common Reed    Flora   11 24/05/2017 

Phyllotricha decipiens brown alga    Marine, Flora   19 23/03/2006 

Phyllotricha sonderi brown alga    Marine, Flora   16 15/05/2003 

Phyllotricha varians brown alga    Marine, Flora   9 11/02/2005 

Phyllotricha verruculosum brown alga    Marine, Flora   4 21/02/2005 

Phytolacca octandra Red-ink Weed   * Flora Introduced 7 24/05/2017 

Pinus radiata Radiata Pine   * Flora Introduced 1 11/11/2001 

Pittosporum undulatum Sweet Pittosporum   # Flora Native but some stands may be alien 9 24/05/2017 

Plantago coronopus Buck's-horn Plantain   * Flora Introduced 9 19/05/2014 
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Plantago lanceolata Ribwort   * Flora Introduced 20 24/05/2017 

Plantago major Greater Plantain   * Flora Introduced 6 10/02/2016 

Plocamium angustum      Marine, Flora   35 23/03/2006 

Plocamium cartilagineum      Marine, Flora   7 21/02/2005 

Plocamium costatum      Marine, Flora   4 21/02/2005 

Plocamium dilatatum      Marine, Flora   25 23/03/2006 

Plocamium leptophyllum      Marine, Flora   9 15/03/2006 

Plocamium mertensii      Marine, Flora   19 23/03/2006 

Plocamium pressianum      Marine, Flora   3 6/06/2001 

Poa annua s.l. Annual Meadow-grass   * Flora Introduced 6 12/10/2015 

Poa clelandii Noah's Ark    Flora   2 24/09/2003 

Poa ensiformis Sword Tussock-grass    Flora   4 10/02/2016 

Poa labillardierei Common Tussock-grass    Flora   3 2/06/2011 

Poa labillardierei var. labillardierei Common Tussock-grass    Flora   1 21/07/2015 

Poa poiformis Coast Tussock-grass    Flora   3 11/08/2004 

Poa pratensis Kentucky Blue-grass   * Flora Introduced 3 1/01/2007 

Poa spp. Tussock Grass    Flora   7 24/09/2003 

Poa tenera Slender Tussock-grass    Flora   3 12/10/2015 

Poaceae spp. Grass    Flora   1 11/08/2004 

Poaceae spp. (naturalised) Grass (naturalised)   * Flora Introduced 1 2/06/2011 

Pollexfenia lobata      Marine, Flora   1 8/06/1999 

Polygonum aviculare s.l. Prostrate Knotweed   * Flora Introduced 2 30/07/2007 

Polyopes constrictus      Marine, Flora   1 23/03/2006 

Polyscias sambucifolia Elderberry Panax    Flora   1 12/10/2015 

Polyscias sambucifolia subsp. 3 Mountain Panax    Flora   1 24/09/2003 

Pomaderris paniculosa subsp. paralia Coast Pomaderris    Flora   1 5/11/1983 

Poranthera microphylla s.s. Small Poranthera    Flora   1 21/07/2015 

Prunella vulgaris Self-heal   * Flora Introduced 3 21/07/2015 

Prunus cerasifera Cherry Plum   * Flora Introduced 2 18/05/2010 

Pteridium esculentum subsp. esculentum Austral Bracken    Flora   29 24/05/2017 

Pterocladia lucida      Marine, Flora   1 30/11/2004 

Pterocladiella capillacea      Marine, Flora   1 23/03/2006 

Pterostylis alveata Coastal Greenhood Vulnerable vu Flora   4 18/05/2010 
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Pterostylis grandiflora Cobra Greenhood Rare r Flora   3 12/10/2015 

Pterostylis nutans Nodding Greenhood    Flora   5 21/07/2015 

Pterostylis spp. Greenhood    Flora   1 12/10/2015 

Puccinellia stricta s.s. Australian Saltmarsh-grass    Flora   1 30/07/2007 

Pultenaea daphnoides Large-leaf Bush-pea    Flora   1 12/10/2015 

Pultenaea stricta Rigid Bush-pea    Flora   1 14/10/1961 

Ranunculus repens Creeping Buttercup   * Flora Introduced 2 21/07/2015 

Ranunculus sceleratus subsp. sceleratus Celery Buttercup   * Flora Introduced 1 12/04/2003 

Ranunculus spp. Buttercup    Flora   3 12/10/2015 

Raphanus raphanistrum Wild Radish   * Flora Introduced 5 10/02/2016 

Rhagodia candolleana subsp. candolleana Seaberry Saltbush    Flora   10 10/02/2016 

Rhodopeltis australis      Marine, Flora   1 31/01/2005 

Rhodymenia australis      Marine, Flora   16 23/03/2006 

Rhodymenia leptophylla      Marine, Flora   1 14/01/2000 

Rhodymenia obtusa      Marine, Flora   2 21/02/2005 

Rhodymenia prolificans      Marine, Flora   3 23/03/2006 

Rhytidosporum procumbens White Marianth    Flora   1 21/07/2015 

Romulea rosea Onion Grass   * Flora Introduced 3 21/07/2015 

Rubus anglocandicans Common Blackberry   * Flora Introduced 5 30/07/2007 

Rubus fruticosus spp. agg. Blackberry   * Flora Introduced 15 24/05/2017 

Rubus parvifolius Small-leaf Bramble    Flora   12 10/02/2016 

Rubus spp. Bramble    Flora   1 30/11/2000 

Rugulopteryx okamurae brown alga    Marine, Flora   2 23/03/2006 

Rumex brownii Slender Dock    Flora   2 2/06/2011 

Rumex conglomeratus Clustered Dock   * Flora Introduced 11 10/02/2016 

Rumex crispus Curled Dock   * Flora Introduced 4 10/02/2016 

Rumex pulcher subsp. pulcher Fiddle Dock   * Flora Introduced 4 30/07/2007 

Rytidosperma caespitosum Common Wallaby-grass    Flora   1 11/11/2001 

Rytidosperma racemosum var. racemosum Slender Wallaby-grass    Flora   2 30/07/2007 

Rytidosperma spp. Wallaby Grass    Flora   2 26/02/2004 

Sagina procumbens Spreading Pearlwort   * Flora Introduced 1 5/11/1983 

Salix spp. Willow   * Flora Introduced 1 18/05/2010 

Sambucus gaudichaudiana White Elderberry    Flora   9 12/10/2015 
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Samolus repens var. repens Creeping Brookweed    Flora   9 10/02/2016 

Samolus spp. Brookweed    Flora   1 31/01/2001 

Sarcocornia quinqueflora Beaded Glasswort    Flora   10 21/03/2017 

Sarcocornia quinqueflora subsp. quinqueflora Beaded Glasswort    Flora   1 30/07/2007 

Sargassopsis heteroorphum Brown alga    Marine, Flora   1 14/01/2000 

Sargassum fallax Brown alga    Marine, Flora   8 23/03/2006 

Sargassum spinuligerum Brown alga    Marine, Flora   15 31/01/2005 

Sargassum vestitum Brown alga    Marine, Flora   8 23/03/2006 

Scaberia agardhii Brown alga    Marine, Flora   2 6/03/2002 

Schoenoplectus tabernaemontani River Club-sedge    Flora   3 30/07/2007 

Schoenus apogon Common Bog-sedge    Flora   1 21/07/2015 

Schoenus lepidosperma subsp. lepidosperma Slender Bog-sedge    Flora   1 21/07/2015 

Schoenus nitens Shiny Bog-sedge    Flora   1 30/07/2007 

Seirococcus axillaris Brown alga    Marine, Flora   38 23/03/2006 

Selaginella uliginosa Swamp Selaginella    Flora   1 21/07/2015 

Selliera radicans Shiny Swamp-mat    Flora   9 21/03/2017 

Senecio biserratus Jagged Fireweed    Flora   3 11/08/2004 

Senecio elegans Purple Groundsel   * Flora Introduced 3 30/11/2000 

Senecio glomeratus Annual Fireweed    Flora   7 24/05/2017 

Senecio jacobaea Ragwort   * Flora Introduced 4 21/07/2015 

Senecio minimus Shrubby Fireweed    Flora   6 21/07/2015 

Senecio odoratus Scented Groundsel    Flora   1 3/01/1912 

Senecio pinnatifolius Variable Groundsel    Flora   3 29/07/2004 

Senecio pinnatifolius var. lanceolatus Lance-leaf Groundsel    Flora   3 10/09/2007 

Senecio spp. Groundsel    Flora   8 21/07/2015 

Senecio vagus subsp. vagus Saw Groundsel    Flora   1 18/01/2001 

Senecio vulgaris Common Groundsel   * Flora Introduced 1 10/02/2016 

Setaria gracilis var. gracilis Slender Pigeon Grass   * Flora Introduced 2 12/04/2003 

Setaria parviflora Slender Pigeon Grass   * Flora Introduced 1 26/02/2004 

Silybum marianum Variegated Thistle   * Flora Introduced 1 21/07/2015 

Sisyrinchium iridifolium Striped Rush-leaf   * Flora Introduced 1 29/10/1992 

Solanum aviculare Kangaroo Apple    Flora   3 23/06/2011 

Solanum douglasii Douglas' Nightshade   * Flora Introduced 2 10/02/2016 
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Victorian 

Advisory List 
Conservation 

Status 
Discipline Taxon Origin 

Count of 
Sightings 

Last Record 

Solanum laciniatum Large Kangaroo Apple    Flora   4 24/05/2017 

Solanum nigrum s.l. Black Nightshade   * Flora Introduced 2 10/02/2016 

Solanum nigrum s.s. Black Nightshade   * Flora Introduced 5 21/07/2015 

Solanum spp. Nightshade    Flora   5 21/07/2015 

Solanum vescum Gunyang    Flora   1 10/03/2012 

Solidago chilensis Brazilian Arnica   * Flora Introduced 8 16/03/2008 

Solieria robusta      Marine, Flora   6 23/03/2006 

Sonchus asper s.l. Rough Sow-thistle   * Flora Introduced 6 10/02/2016 

Sonchus asper s.s. Rough Sow-thistle   * Flora Introduced 1 21/07/2015 

Sonchus oleraceus Common Sow-thistle   * Flora Introduced 15 10/02/2016 

Sonderopelta coriacea      Marine, Flora   5 15/05/2003 

Spartina anglica Common Cord-grass   * Flora Introduced 1 30/04/2002 

Spergularia tasmanica Native Sea-spurrey    Flora   1 5/11/1983 

Sphagnum spp. Peat Moss    Flora   1 21/07/2015 

Spinifex sericeus Hairy Spinifex    Flora   2 30/04/1993 

Sporobolus africanus Rat-tail Grass   * Flora Introduced 7 21/07/2015 

Stackhousia spathulata Coast Stackhousia Poorly known k Flora   1 5/11/1983 

Stellaria angustifolia subsp. tenella Matted Starwort    Flora   1 8/04/2015 

Stellaria flaccida Forest Starwort    Flora   1 23/06/2011 

Stellaria media Chickweed   * Flora Introduced 11 10/02/2016 

Stellaria pallida Lesser Chickweed   * Flora Introduced 1 21/07/2015 

Suaeda australis Austral Seablite    Flora   3 2/06/2011 

Symphyotrichum subulatum Aster-weed   * Flora Introduced 5 10/02/2016 

Taraxacum spp. Dandelion    Flora   5 19/05/2014 

Taraxacum squamulosum Corsican Dandelion   * Flora Introduced 1 30/07/2007 

Tecticornia arbuscula Shrubby Glasswort    Flora   1 31/01/2001 

Tetragonia implexicoma Bower Spinach    Flora   8 21/03/2017 

Tetragonia spp. Native Spinach    Flora   2 30/11/2000 

Tetragonia tetragonioides New Zealand Spinach    Flora   2 10/02/2016 

Tetrarrhena juncea Forest Wire-grass    Flora   2 21/07/2015 

Thamnoclonium dichotomum      Marine, Flora   3 23/03/2006 

Thelymitra ixioides s.s. Spotted Sun-orchid    Flora   1 12/10/2015 

Thelymitra pauciflora s.l. Slender Sun-orchid    Flora   2 12/10/2015 
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Scientific Name Common Name 
Victorian 

Advisory List 
Conservation 

Status 
Discipline Taxon Origin 

Count of 
Sightings 

Last Record 

Thelymitra spp. Sun Orchid    Flora   1 21/07/2015 

Themeda triandra Kangaroo Grass    Flora   4 24/05/2017 

Thuidium spp. Weft Moss    Flora   5 11/08/2004 

Thyridia repens Creeping Monkey-flower    Flora   1 30/07/2007 

Trifolium dubium Suckling Clover   * Flora Introduced 2 12/10/2015 

Trifolium fragiferum var. fragiferum Strawberry Clover   * Flora Introduced 4 26/02/2004 

Trifolium repens var. repens White Clover   * Flora Introduced 6 21/07/2015 

Trifolium spp. Clover   * Flora Introduced 4 21/07/2015 

Trifolium subterraneum Subterranean Clover   * Flora Introduced 5 30/07/2007 

Triglochin striata Streaked Arrowgrass    Flora   4 2/06/2011 

Typha domingensis Narrow-leaf Cumbungi    Flora   3 30/07/2007 

Typha spp. Bulrush    Flora   1 26/02/2004 

Ulex europaeus Gorse   * Flora Introduced 1 7/06/2011 

Urtica incisa Scrub Nettle    Flora   2 10/03/2012 

Utricularia dichotoma s.s. Fairies' Aprons    Flora   1 5/11/1968 

Verbascum spp. Mullein   * Flora Introduced 3 10/02/2016 

Verbascum virgatum Twiggy Mullein   * Flora Introduced 1 30/07/2007 

Veronica gracilis Slender Speedwell    Flora   1 12/10/2015 

Veronica plebeia Trailing Speedwell    Flora   1 21/07/2015 

Vicia sativa subsp. sativa Common Vetch   * Flora Introduced 1 30/07/2007 

Viminaria juncea Golden Spray    Flora   1 3/01/1912 

Viola arvensis Field Pansy   * Flora Introduced 1 29/07/2004 

Viola hederacea sensu Entwisle (1996) Ivy-leaf Violet    Flora   2 21/07/2015 

Viola hederacea sensu Willis (1972) Ivy-leaf Violet    Flora   6 11/08/2004 

Vulpia bromoides Squirrel-tail Fescue   * Flora Introduced 1 11/11/2001 

Vulpia fasciculata Dune Fescue   * Flora Introduced 1 5/11/1983 

Vulpia myuros f. myuros Rat's-tail Fescue   * Flora Introduced 1 5/11/1983 

Vulpia spp. Fescue   * Flora Introduced 4 30/07/2007 

Watsonia meriana Bugle Lily   * Flora Introduced 1 24/05/2017 

Wolffia australiana Tiny Duckweed    Flora   1 26/02/2004 

Xanthorrhoea minor subsp. lutea Small Grass-tree    Flora   4 24/05/2017 

Xiphophora chondrophylla brown alga    Marine, Flora   13 15/03/2006 

Yucca spp. Yucca   * Flora Introduced 2 10/02/2016 
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Scientific Name Common Name 
Victorian 

Advisory List 
Conservation 

Status 
Discipline Taxon Origin 

Count of 
Sightings 

Last Record 

Zantedeschia aethiopica White Arum-lily   * Flora Introduced 2 10/02/2016 

Zonaria angustata brown alga    Marine, Flora   6 15/03/2006 

Zonaria spiralis brown alga    Marine, Flora   25 23/03/2006 

Zonaria spp. Brown Algae    Marine, Flora   5 23/03/2006 

Zonaria turneriana brown alga    Marine, Flora   38 23/03/2006 

Zostera muelleri Dwarf Grass-wrack    Flora   1 1/02/2005 

Zoysia macrantha subsp. walshii Walsh's Couch Rare r Flora   1 5/11/1983 
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Key to Conservation Status and Origin  

Taxon Origin 

# Native species that may be considered alien in some circumstances 

* Exotic species 

   

Flora and Fauna Guarantee Act 1988 

L  Listed as a Threatened in Victoria 

N Nominated for listing as Threatened in Victoria 

I Invalid or ineligible to be a Threatened species in Victoria 

D Delisted as Threatened in Victoria 

   

Commonwealth Environment Protection and Biodiversity Conservation Act 1999 

X Listed as Nationally Extinct  

CR Listed as Nationally Critically Endangered 

EN Listed as Nationally Endangered 

VU Listed as Nationally Vulnerable  

CD Listed as Conservation Dependent 

  

Advisory List of Rare or Threatened Plants in Victoria (VROTS) (DEPI, 2014) 

x Listed as Presumed Extinct in Victoria 

rx Listed as Regionally Extinct in a geographic range of Victoria 

ew Listed as Extinct in the Wild in Victoria 

cr Listed as Critically Endangered in Victoria 

en Listed as Endangered in Victoria 

vu Listed as Vulnerable in Victoria  

nt Listed as Near Threatened in Victoria 

r Listed as Rare in Victoria 

dd Listed as Data Deficient in Victoria 

k Listed as Poorly Known in Victoria 

  

Bilateral migratory bird agreements 

J Japan-Australia Migratory Bird Agreement (JAMBA) 

C China-Australia Migratory Bird Agreement (CAMBA) 

RO Republic of Korea-Australia Migratory Bird Agreement (ROKAMBA) 

B Convention on the Conservation of Migratory Species of Wild Animals (Bonn Convention) 

RA Ramsar Convention on Wetlands 

A Agreement on the Conservation of Albatrosses and Petrels (ACAP) 
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Appendix 3: Results of EPBC Act Protected Matters 5 kilometre radius search 
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Appendix 4: Assessment of likelihood of presence for rare or threatened flora species identified within 5km database searches. 

Taxon Name 
Taxon 

Common 
Name 

Taxon 
Origin 

Conservation Status 

Count of 
Sightings 

Date of 
Last 

Record 
Preferred Habitat Notes 

Database 
Source 

Likelihood 
of 

occurrence 
Comments 

EPBC Listing 
Victorian 

Advisory List 

FFG 
Act 

Listing 

Adriana 
quadripartita 

Coast Bitter-
bush 

    Vulnerable   7/12/1980   
Confined to coastal and near 

coastal areas west from Wilsons 
Promontory (RBG 2019q) 

VBA Unlikely 

Potentially suitable habitat 
areas are highly modified and 

considered unlikely to 
support the species. 

Amphibromus 
fluitans 

River 
Swamp 

Wallaby-
grass 

  Vulnerable         

Natural and man-made water-
bodies, including swamps, 

lagoons, billabongs and dams 
(DSEWPC 2016a). 

EPBC Unlikely 
Study area does not contain 

suitable habitat. 

Atriplex 
paludosa subsp. 

paludosa 

Marsh 
Saltbush 

    Rare   5/11/1983   

Locally common on fringes of 
coastal and near-coastal 

saltmarshes west from Wilsons 
Promontory. Also known from 

the northwest where it has been 
collected twice. (RBG 2019r) 

VBA Unlikely 
Study area does not contain 

suitable habitat. 

Avicennia 
marina subsp. 
australasica 

Grey 
Mangrove 

    Rare   12/04/2003   

Locally common on tidal 
mudflats (bays, estuaries and 

creek mouths) from the western 
half of Port Philip Bay to Corner 

Inlet (RBG 2019s) 

VBA Unlikely 
Study area does not contain 

suitable habitat. 

Caladenia 
orientalis 

Eastern 
Spider 
Orchid 

  Endangered         

Endemic to Victoria where found 
in coastal heathland and heathy 

woodlands between the 
Mornington Peninsula and 

Yarram, on well-drained soil. 
(VICFLR 2017e) 

EPBC Unlikely 

Not identified during field 
survey. Marginal suitable 

habitat exists. Unlikely to be 
present. 

Caladenia 
tessellata 

Thick-lipped 
Spider-
orchid 

  Vulnerable         

Apparently confined to eastern 
Victoria from near-coastal 
heathy woodlands to open 

forests on well-drained sandy 
soils (RBG 2019t) 

EPBC Unlikely 
Study area does not contain 

suitable habitat. 
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Taxon Name 
Taxon 

Common 
Name 

Taxon 
Origin 

Conservation Status 

Count of 
Sightings 

Date of 
Last 

Record 
Preferred Habitat Notes 

Database 
Source 

Likelihood 
of 

occurrence 
Comments 

EPBC Listing 
Victorian 

Advisory List 

FFG 
Act 

Listing 

Calystegia 
soldanella 

Sea 
Bindweed 

    Vulnerable   1/01/1965   

An uncommon sand-binding 
trailer of coastal dunes, mostly 
eastward from Lakes Entrance, 
with isolated westerly records 

for Apollo Bay, Wilsons 
Promontory and Walkerville 

(RBG 2019u) 

VBA Unlikely 

Not identified during field 
survey. Marginal suitable 

habitat exists. Unlikely to be 
present. 

Dianella tarda 
Late-flower 

Flax-lily 
    Vulnerable   10/02/2016   

Open, often grassy forests of 
foothills and plains of north-

eastern and north-central 
Victoria. Often on lower slopes 
near gullies and watercourses, 

usually on clay or clay-loam soils 
(RBG 2019v) 

VBA Unlikely 
Study area does not contain 

suitable habitat. 

Eucalyptus 
fulgens 

Green 
Scentbark 

    Rare   30/07/2007   

Occurs east from Healesville and 
Woori Yallock to the Latrobe 

Valley near Driffield. (RBG 
2016w) 

VBA Unlikely 
Study area does not contain 

suitable habitat. 

Eucalyptus 
globulus subsp. 

globulus 

Southern 
Blue-gum 

#   Rare   10/02/2016   
Tall, open forest on a wide range 

of soils (RBG 2016b). 
VBA Unlikely 

Study area does not contain 
suitable habitat. 

Heterozostera 
nigricaulis 

Australian 
Grass-wrack 

    Rare   17/03/2009   

Grows in submerged marine or 
estuarine habitats, rarely 

exposed at low tides (RBGSYD 
2019a) 

VBA Unlikely 
Study area does not contain 

suitable habitat. 

Juncus revolutus 
Creeping 

Rush 
    Rare   5/11/1983   

Restricted to damp saline or 
subsaline communities near the 

coast, with a small number of 
outlying populations around 

saline lakes on the Volcanic Plain 
(RBG 2019w)  

VBA Unlikely 
Study area does not contain 

suitable habitat. 

Lawrencia 
spicata 

Salt 
Lawrencia 

    Rare   1/02/2007   

An occasional component of 
saltmarsh communities along the 
coast, rare in saline depressions 
and around salt lakes of south-
western Victoria (RBG 2019x) 

VBA Unlikely 
Study area does not contain 

suitable habitat. 
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Taxon Name 
Taxon 

Common 
Name 

Taxon 
Origin 

Conservation Status 

Count of 
Sightings 

Date of 
Last 

Record 
Preferred Habitat Notes 

Database 
Source 

Likelihood 
of 

occurrence 
Comments 

EPBC Listing 
Victorian 

Advisory List 

FFG 
Act 

Listing 

Oxalis rubens 
Dune 

Wood-sorrel 
    Rare       

Largely confined to near-coastal 
sites, often growing on stabilized 
sand dunes in Banksia integrifolia 
woodland and beaches amongst 

Spinifex sericeus (RBG 2019y) 

VBA Unlikely 

Not identified during field 
survey. Marginal suitable 

habitat exists. Unlikely to be 
present. 

Prasophyllum 
frenchii 

Maroon 
Leek-orchid 

  Endangered Endangered Listed     

Grassland and grassy woodland 
habitats, on sandy to black clay 
loams that are generally damp 

but well drained, although some 
sites are seasonally waterlogged 

(DSE 2010e). 

EPBC Unlikely 
Study area does not contain 

suitable habitat. 

Prasophyllum 
spicatum 

Dense Leek-
orchid 

  Vulnerable         

Grows in coastal heath and 
sandhills. Localised across 

southern Victoria in coastal 
heathland and near-coastal 
heathy forest on sandy soils 

(RBG 2019z) 

EPBC Unlikely 

Not identified during field 
survey. Marginal suitable 

habitat exists. Unlikely to be 
present. 

Pterostylis 
alveata 

Coastal 
Greenhood 

    Vulnerable   27/04/1969   

Found mostly in near-coastal 
areas east of Melbourne in 

coastal woodland and scrub on 
stabilized dunes (RBG 2019aa) 

VBA Low 

Several recent records within 
3km of study area. Potentially 
suitable habitat within study 
area has been significantly 

modified. Potential for 
occurrence cannot be 

completely discounted. 

Pterostylis 
chlorogramma 

Green-
striped 

Greenhood 
  Vulnerable         

Grows in moist areas of heathy 
and shrubby forest on well-
drained soils (RBG 2019ab) 

EPBC Unlikely 
Study area does not contain 

suitable habitat. 

Pterostylis 
cucullata 

Leafy 
Greenhood 

  Vulnerable         

 Favours open forests and 
woodlands in well-drained sand 

and clay loams. It is a post-
disturbance coloniser that is 
usually found in open areas 

around old quarries and gravel 
pits, on road verges, disused 
tracks and animal trails (DSE 

2017) 

EPBC Unlikely 
Study area does not contain 

suitable habitat. 
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Taxon Name 
Taxon 

Common 
Name 

Taxon 
Origin 

Conservation Status 

Count of 
Sightings 

Date of 
Last 

Record 
Preferred Habitat Notes 

Database 
Source 

Likelihood 
of 

occurrence 
Comments 

EPBC Listing 
Victorian 

Advisory List 

FFG 
Act 

Listing 

Pterostylis 
grandiflora 

Cobra 
Greenhood 

    Rare   1/05/1931   

Gernerally restricted and 
uncommon in near-coastal 

eastern Victoria, growing on 
moist, shady slopes in open-

forest on well-drained soil (RBG 
2019ac) 

VBA Unlikely 
Study area does not contain 

suitable habitat. 

Xerochrysum 
palustre 

Swamp 
Everlasting 

  

Vulnerable Vulnerable Listed     

Populations of Xerochrysum 
palustre occur in 

sedge-rich swamps and 
wetlands, usually on black 

cracking clay soils. (DSE 2008a) 

EPBC Unlikely 
Study area does not contain 

suitable habitat. 

Zoysia 
macrantha 

subsp. walshii 

Walsh's 
Couch 

    Rare   5/11/1983 

  

Occurs in coastal saltmarsh and 
halophytic vegetation fringing 
salt lakes, mostly in Western 

Victoria (RBG 2019ad) 

VBA Unlikely 
Study area does not contain 

suitable habitat. 

 

 

Appendix 4 References 

SPECIES 

TAG Title Detail 

Adriana quadripartita RBG 2019q Coast Bitter-bush https://vicflora.rbg.vic.gov.au/flora/taxon/84cc5b9e-eb2e-4a58-8ec0-9266d3322584 

Amphibromus fluitans DSEWPC 2016a 
Amphibromus fluitans- River Swamp 
Wallaby-grass 

http://www.environment.gov.au/biodiversity/threatened/species/pubs/19215-conservation-
advice.pdf  

Atriplex paludosa subsp. 
paludosa RBG 2019r Marsh Saltbush https://vicflora.rbg.vic.gov.au/flora/taxon/7dcbf312-8cb6-4530-8048-7c2c93ceabaa 

Avicennia marina subsp. 
australasica RBG 2019s 

Grey Mangrove 
https://vicflora.rbg.vic.gov.au/flora/taxon/596b8ce1-40d6-4e64-8e45-2318634e7c0e 

Caladenia orientalis VICFLRe Eastern Spider Orchid https://vicflora.rbg.vic.gov.au/flora/taxon/81160424-e10f-432a-af82-c9cdd681d30d 

Caladenia tessellata RBG 2019t Thick-lipped Spider-orchid https://vicflora.rbg.vic.gov.au/flora/taxon/bca2495d-3325-4c1b-b2c3-782566fb6bce 

Calystegia soldanella RBG 2019u Sea Bindweed https://vicflora.rbg.vic.gov.au/flora/taxon/0dd3a3aa-bde9-4eeb-8008-cadbf1ca98f1 

Dianella tarda RBG 2019v Late-flower Flax-lily https://vicflora.rbg.vic.gov.au/flora/taxon/00145e6d-784a-49bd-87f3-4ccdde5e64e4 

Eucalyptus fulgens RBG 2016w Green Scentbark https://vicflora.rbg.vic.gov.au/flora/taxon/813261d1-5b47-4ed1-bfd0-4974356fd4af 

http://www.environment.gov.au/biodiversity/threatened/species/pubs/19215-conservation-advice.pdf
http://www.environment.gov.au/biodiversity/threatened/species/pubs/19215-conservation-advice.pdf
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SPECIES 

TAG Title Detail 

Eucalyptus 
globulus subsp. Globulus RBG 2016b Eucalyptus globulus subsp. globulus http://data.rbg.vic.gov.au/vicflora/flora/taxon/31b2d5b0-23f9-47a6-bb36-0a7bab28e659 

Heterozostera nigricaulis RBGSYD 2019a Australian Grass-wrack https://vicflora.rbg.vic.gov.au/flora/taxon/206aa376-5c93-408d-9573-f8d13f48c13e 

Juncus revolutus RBG 2019w Creeping Rush https://vicflora.rbg.vic.gov.au/flora/taxon/82136440-232f-4c52-86d5-fa4a27c3f4e7 

Lawrencia spicata RBG 2019x Salt Lawerncia https://vicflora.rbg.vic.gov.au/flora/taxon/b514fa11-bd8a-4eaa-8e56-60f4fd648f37 

Oxalis rubens RBG 2019y Dune Wood-sorrel https://vicflora.rbg.vic.gov.au/flora/taxon/6fef7757-e2e7-40e7-92c4-9d464a2c5d0e 

Prasophyllum frenchii DSE 2010e 
National Recovery Plan for the Maroon 
Leek-orchid (Prasophyllum frenchii) Mike Duncan  

Prasophyllum spicatum RBG 2019z Dense Leek-orchid https://vicflora.rbg.vic.gov.au/flora/taxon/85788803-5305-482d-8092-0c8da8f9f89b 

Pterostylis alveata RBG 2019aa Coastal Greenhood https://vicflora.rbg.vic.gov.au/flora/taxon/dca8d7de-8799-433a-9865-86bff9eb2a70 

Pterostylis chlorogramma RBG 2019ab Green-striped Greenhood https://vicflora.rbg.vic.gov.au/flora/taxon/c78519e2-4099-4eb7-8007-35dde25e13e6 

Pterostylis cucullata DSE 2017 Leafy Greenhood http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=15459 

Pterostylis grandiflora RBG 2019ac Cobra Greenhood https://vicflora.rbg.vic.gov.au/flora/taxon/0c2d28e2-628d-4f34-864c-03fa492e5099 

Xerochrysum palustre DSE 2008a Swamp Everlasting 
http://www.depi.vic.gov.au/__data/assets/pdf_file/0017/250523/Swamp_Everlasting_Xerochrysu
m_palustre.pdf 

Zoysia macrantha subsp. walshii RBG 2019ad Walsh's Couch https://vicflora.rbg.vic.gov.au/flora/taxon/e2146a44-112c-46ba-900a-eee7646abe3a 
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Appendix 5: Results of Victorian Biodiversity Atlas 5 kilometre radius fauna species search 

Scientific Name Common Name 
Victorian 

Advisory List 
Conservation 

Status 
Discipline 

Taxon 
Origin 

Count of 
Sightings 

Last Record 

Acanthaluteres vittiger Toothbrush Leatherjacket             Marine, Aquatic fauna   13 23/03/2006 

Acanthiza chrysorrhoa Yellow-rumped Thornbill             Terrestrial fauna   8 1/07/2000 

Acanthiza lineata Striated Thornbill             Terrestrial fauna   13 15/05/2017 

Acanthiza nana Yellow Thornbill             Terrestrial fauna   1 4/11/1999 

Acanthiza pusilla Brown Thornbill             Terrestrial fauna   81 21/07/2015 

Acanthiza reguloides Buff-rumped Thornbill             Terrestrial fauna   3 2/02/2000 

Acanthopagrus butcheri Black Bream             
Aquatic fauna, Aquatic invertebrates, 
Terrestrial fauna, Marine   1 18/02/1988 

Acanthorhynchus tenuirostris Eastern Spinebill             Terrestrial fauna   46 1/09/2010 

Accipiter cirrhocephalus Collared Sparrowhawk             Terrestrial fauna   1 16/01/1999 

Accipiter fasciatus Brown Goshawk             Terrestrial fauna   7 30/05/2009 

Achoerodus gouldii Western Blue Groper             Marine, Aquatic fauna   1 16/02/2002 

Acridotheres tristis Common Myna   * Terrestrial fauna Introduced 39 18/08/2010 

Acritoscincus duperreyi Eastern Three-lined Skink             Terrestrial fauna   6 23/11/2002 

Actinia tenebrosa Waratah Anemone             Marine, Aquatic fauna   1 1/02/2005 

Actitis hypoleucos Common Sandpiper Vulnerable vu Terrestrial fauna   4 14/09/2006 

Aetapcus maculatus Warty Prowfish             Marine, Aquatic fauna   1 10/08/2002 

Alauda arvensis European Skylark   * Terrestrial fauna Introduced 8 20/10/2009 

Alcedo azurea Azure Kingfisher Near threatened nt Terrestrial fauna   1 16/01/1999 

Alisterus scapularis Australian King-Parrot             Terrestrial fauna   4 25/01/2001 

Anas castanea Chestnut Teal             Terrestrial fauna   10 7/06/2011 

Anas gracilis Grey Teal             Terrestrial fauna   3 25/03/2001 

Anas superciliosa Pacific Black Duck             Terrestrial fauna   11 15/05/2017 

Antechinus minimus maritimus Swamp Antechinus Near threatened VU nt L Terrestrial fauna   7 24/11/2002 

Anthochaera carunculata Red Wattlebird             Terrestrial fauna   125 21/07/2015 

Anthochaera chrysoptera Little Wattlebird             Terrestrial fauna   91 21/07/2015 
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Anthus novaeseelandiae Australasian Pipit             Terrestrial fauna   4 24/11/2002 

Aplodactylus arctidens Marblefish             Marine, Aquatic fauna   13 23/03/2006 

Apus pacificus Fork-tailed Swift             Terrestrial fauna   1 1/02/1999 

Aquila audax Wedge-tailed Eagle             Terrestrial fauna   2 30/05/2009 

Aracana aurita Shaw's Cowfish             
Marine, Aquatic fauna, Aquatic 
invertebrates   13 23/03/2006 

Aracana ornata Ornate Cowfish             
Marine, Aquatic fauna, Aquatic 
invertebrates   2 31/01/2005 

Arctocephalus pusillus doriferus Australian Fur Seal   X Marine, Terrestrial fauna   8 8/11/2015 

Arctophoca forsteri Long-nosed Fur Seal Vulnerable vu Marine, Terrestrial fauna   2 30/11/2013 

Arctophoca tropicalis Subantarctic Fur Seal   EN Marine, Terrestrial fauna   1 1/10/1991 

Ardea alba Great Egret Vulnerable vu L Terrestrial fauna   6 29/11/2003 

Ardea pacifica White-necked Heron             Terrestrial fauna   3 15/05/2017 

Ardea plumifera Plumed Egret Endangered en L Terrestrial fauna   1 2/08/2000 

Arenaria interpres Ruddy Turnstone Vulnerable vu Terrestrial fauna   2 6/09/2005 

Artamus cyanopterus Dusky Woodswallow             Terrestrial fauna   2 25/03/2001 

Astralium tentoriformis Common Tent Shell             Marine, Aquatic fauna   3 11/02/2005 

Atypichthys strigatus Mado             Marine, Aquatic fauna   13 23/03/2006 

Aulactinia veratra anemone             Marine, Aquatic fauna   1 1/02/2005 

Austrelaps superbus Lowland Copperhead             Terrestrial fauna   4 24/11/2002 

Austrocochlea constricta Common Periwinkle             Marine, Aquatic fauna   2 1/02/2005 

Aythya australis Hardhead Vulnerable vu Terrestrial fauna   4 7/06/2011 

Bembicium nanum Striped-mouth Conniwink             Marine, Aquatic fauna   2 1/02/2005 

Biziura lobata Musk Duck Vulnerable vu Terrestrial fauna   3 11/02/2001 

Bovichtus angustifrons               Marine, Aquatic fauna   1 21/02/2005 

Brachidontes rostratus Beaked Mussel             Marine, Aquatic fauna   1 1/02/2005 

Bubulcus coromandus Eastern Cattle Egret             Terrestrial fauna   1 20/04/1999 

Cabestana spengleri Spengler's Triton             Marine, Aquatic fauna   3 23/03/2006 
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Cacatua galerita Sulphur-crested Cockatoo             Terrestrial fauna   2 26/02/1976 

Cacatua tenuirostris Long-billed Corella             Terrestrial fauna   2 7/05/1988 

Cacomantis flabelliformis Fan-tailed Cuckoo             Terrestrial fauna   6 29/10/2000 

Cacomantis variolosus Brush Cuckoo             Terrestrial fauna   1 5/10/2000 

Calamanthus fuliginosus Striated Fieldwren             Terrestrial fauna   3 29/11/2003 

Calidris acuminata Sharp-tailed Sandpiper             Terrestrial fauna   9 29/11/2003 

Calidris alba Sanderling Near threatened nt Terrestrial fauna   1 11/02/1999 

Calidris canutus Red Knot Endangered EN en Terrestrial fauna   6 30/08/2001 

Calidris ferruginea Curlew Sandpiper Endangered CR en Terrestrial fauna   21 30/08/2001 

Calidris ruficollis Red-necked Stint             Terrestrial fauna   61 21/08/2010 

Caligavis chrysops Yellow-faced Honeyeater             Terrestrial fauna   37 20/10/2009 

Calliostoma (Fautor) armillatum Jewelled Top Shell             Marine, Aquatic fauna   2 23/03/2006 

Callocephalon fimbriatum Gang-gang Cockatoo             Terrestrial fauna   1 22/04/1992 

Calyptorhynchus funereus Yellow-tailed Black-Cockatoo             Terrestrial fauna   15 21/07/2015 

Carassius auratus Goldfish   * 
Aquatic fauna, Aquatic invertebrates, 
Terrestrial fauna Introduced 1 1/01/1979 

Carduelis carduelis European Goldfinch   * Terrestrial fauna Introduced 37 20/10/2009 

Caretta caretta Loggerhead Turtle   EN Marine, Aquatic fauna, Terrestrial fauna   1 26/11/2016 

Cellana tramoserica Common Limpet             Marine, Aquatic fauna   2 1/02/2005 

Cenolia tasmaniae feather star             Marine, Aquatic fauna   1 4/06/2001 

Cenolia trichoptera feather star             Marine, Aquatic fauna   20 23/03/2006 

Cephaloscyllium laticeps Draughtboard Shark             Marine, Terrestrial fauna   1 11/05/2001 

Chamaesipho tasmanica Honeycomb Barnacle             Marine, Aquatic fauna   1 1/02/2005 

Charadrius bicinctus Double-banded Plover             Terrestrial fauna   9 21/08/2010 

Charadrius ruficapillus Red-capped Plover             Terrestrial fauna   25 1/09/2010 

Cheilodactylus nigripes Magpie Perch             Marine, Aquatic fauna   32 23/03/2006 

Cheilodactylus spectabilis Banded Morwong             Marine, Aquatic fauna   1 10/06/1999 

Chenonetta jubata Australian Wood Duck             Terrestrial fauna   8 15/05/2017 
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Chlanidophora microphylla brown alga             Marine, Aquatic fauna   15 23/03/2006 

Chloris chloris European Greenfinch           * Terrestrial fauna Introduced 2 13/10/2001 

Chroicocephalus novaehollandiae Silver Gull             Terrestrial fauna   148 21/08/2010 

Chrysococcyx basalis Horsfield's Bronze-Cuckoo             Terrestrial fauna   6 20/10/2009 

Chrysococcyx lucidus Shining Bronze-Cuckoo             Terrestrial fauna   6 1/09/2010 

Chrysophrys auratus Snapper             
Marine, Aquatic fauna, Aquatic 
invertebrates, Terrestrial fauna   1 23/03/2006 

Chthamalus antennatus Six-plated Barnacle             Marine, Aquatic fauna   2 1/02/2005 

Circus approximans Swamp Harrier             Terrestrial fauna   8 7/10/2002 

Cisticola exilis Golden-headed Cisticola             Terrestrial fauna   1 29/11/2003 

Cladostephus spongiosus brown alga             Marine, Aquatic fauna   12 15/03/2006 

Cnemidocarpa radicosa sea squirt             Marine, Aquatic fauna   1 6/06/2001 

Colluricincla harmonica Grey Shrike-thrush             Terrestrial fauna   79 15/05/2017 

Columba livia Rock Dove   * Terrestrial fauna Introduced 1 17/07/1999 

Cominella (Cominella) lineolata Lineated Buccinum Whelk             Marine, Aquatic fauna   2 1/02/2005 

Coracina novaehollandiae Black-faced Cuckoo-shrike             Terrestrial fauna   24 8/08/2001 

Cormobates leucophaeus White-throated Treecreeper             Terrestrial fauna   2 26/10/1998 

Corvus coronoides Australian Raven             Terrestrial fauna   51 18/08/2010 

Corvus mellori Little Raven             Terrestrial fauna   7 21/07/2015 

Coscinasterias muricata Eleven-armed Seastar             Marine, Aquatic fauna   1 10/08/2002 

Coturnix pectoralis Stubble Quail             Terrestrial fauna   1 19/10/2009 

Cracticus tibicen Australian Magpie             Terrestrial fauna   182 21/07/2015 

Cracticus torquatus Grey Butcherbird             Terrestrial fauna   48 21/07/2015 

Crinia signifera Common Froglet             
Terrestrial fauna, Aquatic fauna, Aquatic 
invertebrates   12 7/06/2011 

Cygnus atratus Black Swan             Terrestrial fauna   18 15/05/2017 

Cyprinus carpio European Carp   * 
Aquatic fauna, Aquatic invertebrates, 
Terrestrial fauna, Marine Introduced 1 1/01/1979 

Dacelo novaeguineae Laughing Kookaburra             Terrestrial fauna   18 15/05/2017 
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Dactylophora nigricans Dusky Morwong             Marine, Aquatic fauna   10 23/03/2006 

Daphoenositta chrysoptera Varied Sittella             Terrestrial fauna   4 21/07/2015 

Dasyatis brevicaudata Smooth Stingray             Marine, Aquatic fauna   2 30/11/2004 

Dasyurus maculatus maculatus Spot-tailed Quoll Endangered EN en L Terrestrial fauna   1 01/01/1760 

Delphinus delphis Short-beaked Common Dolphin             Marine, Terrestrial fauna   3 27/08/2015 

Dermochelys coriacea Leathery Turtle 
Critically 
endangered EN cr L Marine, Terrestrial fauna   1 14/01/2006 

Dicaeum hirundinaceum Mistletoebird             Terrestrial fauna   2 21/07/2015 

Dicathais orbita Cart-wheel Purple             Marine, Aquatic fauna   28 23/03/2006 

Dinolestes lewini Longfin Pike             Marine, Aquatic fauna   3 11/02/2005 

Diodon nicthemerus Globefish             
Marine, Aquatic fauna, Aquatic 
invertebrates, Terrestrial fauna   8 23/03/2006 

Dotalabrus aurantiacus               Marine, Aquatic fauna   18 23/03/2006 

Echinaster arcystatus seastar             Marine, Aquatic fauna   5 15/03/2006 

Egernia saxatilis intermedia Black Rock Skink             Terrestrial fauna   1 25/02/2005 

Egretta novaehollandiae White-faced Heron             Terrestrial fauna   52 20/10/2009 

Elanus axillaris Black-shouldered Kite             Terrestrial fauna   9 24/11/2002 

Enoplosus armatus Old Wife             Marine, Aquatic fauna   7 23/03/2006 

Eolophus roseicapilla Galah             Terrestrial fauna   85 21/07/2015 

Eopsaltria australis Eastern Yellow Robin             Terrestrial fauna   75 15/05/2017 

Epthianura albifrons White-fronted Chat             Terrestrial fauna   8 29/11/2003 

Esacus neglectus Beach Stone-curlew             Terrestrial fauna   1 3/08/2014 

Eubalaena australis Southern Right Whale 
Critically 
endangered EN cr L Marine, Terrestrial fauna   7 18/06/2001 

Eubalichthys gunnii Gunn's Leatherjacket             
Marine, Aquatic fauna, Aquatic 
invertebrates   1 15/05/2003 

Eudyptula minor Little Penguin             Marine, Terrestrial fauna   4 16/04/2002 

Eulamprus tympanum tympanum Southern Water Skink             Terrestrial fauna   1 26/08/2002 

Falco berigora Brown Falcon             Terrestrial fauna   3 21/07/2015 
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Falco cenchroides Nankeen Kestrel             Terrestrial fauna   5 7/06/2011 

Falco longipennis Australian Hobby             Terrestrial fauna   1 10/08/2001 

Falco peregrinus Peregrine Falcon             Terrestrial fauna   4 1/06/2009 

Falcunculus frontatus Eastern Shrike-tit             Terrestrial fauna   5 20/03/2001 

Felis catus Domestic Cat (feral)   * Terrestrial fauna Introduced 5 15/05/2017 

Fromia polypora seastar             Marine, Aquatic fauna   1 14/05/2003 

Fulica atra Eurasian Coot             Terrestrial fauna   6 15/05/2017 

Gallinago hardwickii Latham's Snipe Near threatened nt Terrestrial fauna   2 29/10/2001 

Gallinula tenebrosa Dusky Moorhen             Terrestrial fauna   2 25/03/2001 

Gallirallus philippensis Buff-banded Rail             Terrestrial fauna   1 23/08/1993 

Gavicalis virescens Singing Honeyeater             Terrestrial fauna   1 26/12/2004 

Girella zebra Zebra fish             Marine, Aquatic fauna   26 23/03/2006 

Glossopsitta concinna Musk Lorikeet             Terrestrial fauna   2 1/01/2001 

Grallina cyanoleuca Magpie-lark             Terrestrial fauna   48 21/07/2015 

Guinusia chabrus Cleft-fronted Shore Crab             Marine, Aquatic fauna   11 21/02/2005 

Haematopus fuliginosus Sooty Oystercatcher Near threatened nt Terrestrial fauna   39 13/11/2006 

Haematopus longirostris Pied Oystercatcher             Terrestrial fauna   32 20/01/2010 

Haliaeetus leucogaster White-bellied Sea-Eagle Vulnerable vu L Terrestrial fauna   2 23/06/2002 

Haliastur sphenurus Whistling Kite             Terrestrial fauna   2 30/12/2008 

Haliotis laevigata Green-lip Abalone             Marine, Aquatic fauna   34 23/03/2006 

Haliotis rubra Black-lip Abalone             Marine, Aquatic fauna   38 23/03/2006 

Haliotis scalaris Ridged Ear Shell             Marine, Aquatic fauna   4 30/11/2004 

Heliocidaris erythrogramma sea urchin             Marine, Aquatic fauna   28 23/03/2006 

Herdmania momus sea squirt             Marine, Aquatic fauna   1 6/06/2001 

Heteroclinus johnstoni Johnston's Weedfish             Marine, Aquatic fauna   2 30/11/2004 

Heteroclinus tristis Longnose Weedfish             Marine, Aquatic fauna   1 11/05/2001 

Heteroscenes pallidus Pallid Cuckoo             Terrestrial fauna   1 7/10/2002 
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Hieraaetus morphnoides Little Eagle             Terrestrial fauna   1 26/02/1976 

Hirundapus caudacutus White-throated Needletail Vulnerable vu Terrestrial fauna   2 9/01/2000 

Hirundo neoxena Welcome Swallow             Terrestrial fauna   117 21/07/2015 

Holopneustes porossimus sea urchin             Marine, Aquatic fauna   4 23/03/2006 

Hydroprogne caspia Caspian Tern Near threatened nt L Terrestrial fauna   6 9/01/2006 

Hydrurga leptonyx Leopard Seal             Marine, Terrestrial fauna   3 24/06/1982 

Hyporhamphus melanochir Southern Sea Garfish             
Marine, Aquatic fauna, Aquatic 
invertebrates   1 27/08/1993 

Jasus edwardsii Red Rock Lobster             Marine, Aquatic fauna   9 23/03/2006 

Lampropholis guichenoti Garden Skink             Terrestrial fauna   9 28/08/2002 

Larus dominicanus Kelp Gull             Terrestrial fauna   7 2/08/2000 

Larus pacificus Pacific Gull Near threatened nt Terrestrial fauna   99 18/08/2010 

Limnodynastes dumerilii Southern Bullfrog (ssp. unknown)             
Terrestrial fauna, Aquatic fauna, Aquatic 
invertebrates   7 24/11/2002 

Limnodynastes peronii Striped Marsh Frog             
Terrestrial fauna, Aquatic fauna, Aquatic 
invertebrates   1 28/08/2002 

Limosa lapponica Bar-tailed Godwit             Terrestrial fauna   2 30/10/2005 

Lissolepis coventryi Swamp Skink Vulnerable vu L Terrestrial fauna   2 26/11/2002 

Litoria ewingii Southern Brown Tree Frog             
Terrestrial fauna, Aquatic fauna, Aquatic 
invertebrates   6 19/01/2004 

Litoria verreauxii (ssp. unknown) Unknown Tree Frog             
Terrestrial fauna, Aquatic fauna, Aquatic 
invertebrates   3 27/05/1977 

Litoria verreauxii verreauxii Verreaux's Tree Frog             
Terrestrial fauna, Aquatic fauna, Aquatic 
invertebrates   1 22/04/1992 

Lunella (Subninella) undulatus Common Warrener             Marine, Aquatic fauna   33 23/03/2006 

Macquaria colonorum Estuary Perch             
Aquatic fauna, Aquatic invertebrates, 
Terrestrial fauna, Marine   1 18/02/1988 

Macronectes halli Northern Giant-Petrel Near threatened VU nt L Terrestrial fauna   1 1/05/2008 

Macropus giganteus Eastern Grey Kangaroo             Terrestrial fauna   3 21/07/2015 

Malacorhynchus membranaceus Pink-eared Duck             Terrestrial fauna   1 11/02/2001 

Malurus cyaneus Superb Fairy-wren             Terrestrial fauna   97 7/06/2011 
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Manorina melanocephala Noisy Miner             Terrestrial fauna   20 7/06/2011 

Melithreptus brevirostris Brown-headed Honeyeater             Terrestrial fauna   3 21/07/2015 

Melithreptus lunatus White-naped Honeyeater             Terrestrial fauna   22 21/07/2015 

Meridiastra gunnii seastar             Marine, Aquatic fauna   37 23/03/2006 

Meuschenia flavolineata Yellowstriped Leatherjacket             Marine, Aquatic fauna   21 23/03/2006 

Meuschenia freycineti Six-spine Leatherjacket             
Marine, Aquatic fauna, Aquatic 
invertebrates   4 23/03/2006 

Meuschenia hippocrepis Horse-shoe leatherjacket             Marine, Aquatic fauna   17 23/03/2006 

Meuschenia scaber Velvet Leatherjacket             Marine, Aquatic fauna   1 23/03/2006 

Meuschenia venusta Stars-and-stripes Leatherjacket             Marine, Aquatic fauna   1 21/02/2005 

Microcarbo melanoleucos Little Pied Cormorant             Terrestrial fauna   36 30/05/2009 

Mitra (Mitra) glabra Glabra Mitre Shell             Marine, Aquatic fauna   1 11/02/2005 

Morus serrator Australasian Gannet             Terrestrial fauna   15 1/06/2009 

Mus musculus House Mouse   * Terrestrial fauna Introduced 6 16/04/2002 

Myiagra cyanoleuca Satin Flycatcher             Terrestrial fauna   4 20/02/1999 

Myiagra rubecula Leaden Flycatcher             Terrestrial fauna   1 19/03/1999 

Myliobatis australis Southern Eagle Ray             Marine, Aquatic fauna   2 23/03/2006 

Myzomela sanguinolenta Scarlet Honeyeater             Terrestrial fauna   1 26/10/1992 

Nectria multispina seastar             Marine, Aquatic fauna   16 23/03/2006 

Nectria ocellata seastar             Marine, Aquatic fauna   22 23/03/2006 

Neochmia temporalis Red-browed Finch             Terrestrial fauna   18 15/05/2017 

Neophema chrysogaster Orange-bellied Parrot 
Critically 
endangered CR cr L Terrestrial fauna   2 17/05/1998 

Neophema chrysostoma Blue-winged Parrot             Terrestrial fauna   1 19/10/2009 

Nesoptilotis leucotis White-eared Honeyeater             Terrestrial fauna   22 7/06/2011 

Ninox boobook Southern Boobook             Terrestrial fauna   3 19/10/2009 

Niveoscincus metallicus Metallic Skink             Terrestrial fauna   2 9/08/2002 

Notolabrus fucicola Purple Wrasse             Marine, Aquatic fauna   20 23/03/2006 
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Notolabrus tetricus Blue Throated Wrasse             Marine, Aquatic fauna   38 23/03/2006 

Numenius madagascariensis Eastern Curlew Vulnerable CR vu Terrestrial fauna   22 13/11/2006 

Nycticorax caledonicus Nankeen Night Heron Near threatened nt Terrestrial fauna   1 26/02/2004 

Odax acroptilus               Marine, Aquatic fauna   1 14/01/2000 

Odax Olisthops cyanomelas Herring Cale             Marine, Aquatic fauna   13 15/03/2006 

Ophthalmolepis lineolatus Southern Maori Wrasse             Marine, Aquatic fauna   1 3/08/2002 

Oryctolagus cuniculus European Rabbit   * Terrestrial fauna Introduced 8 21/07/2015 

Oxyura australis Blue-billed Duck Endangered en L Terrestrial fauna   4 11/02/2001 

Pachycephala olivacea Olive Whistler             Terrestrial fauna   2 15/03/2007 

Pachycephala pectoralis Golden Whistler             Terrestrial fauna   11 15/07/2001 

Pachycephala rufiventris Rufous Whistler             Terrestrial fauna   27 20/10/2009 

Pachyptila turtur Fairy Prion Vulnerable vu Terrestrial fauna   2 30/05/2000 

Paguristes frontalis Common Hermit Crab             Marine, Aquatic fauna   3 14/05/2003 

Parascyllium variolatum Varied Catshark             Marine, Aquatic fauna   7 23/03/2006 

Pardalotus punctatus punctatus Spotted Pardalote (coastal)             Terrestrial fauna   24 21/07/2015 

Pardalotus striatus Striated Pardalote             Terrestrial fauna   7 20/10/2009 

Parequula melbournensis Silverbelly             Marine, Aquatic fauna   2 23/03/2006 

Parma microlepis White-ear             Marine, Aquatic fauna   1 6/03/2002 

Parma victoriae Scalyfin             Marine, Aquatic fauna   34 23/03/2006 

Passer domesticus House Sparrow   * Terrestrial fauna Introduced 54 18/08/2010 

Passer montanus Eurasian Tree Sparrow   * Terrestrial fauna Introduced 2 23/12/1998 

Pelecanus conspicillatus Australian Pelican             Terrestrial fauna   5 6/09/2007 

Pempheris multiradiata               Marine, Aquatic fauna   5 23/03/2006 

Penion mandarinus Waite's Buccinum Whelk             Marine, Aquatic fauna   3 15/05/2003 

Pentaceropsis recurvirostris longsnout boarfish             Marine, Aquatic fauna   2 23/03/2006 

Petricia vernicina Velvet Seastar             Marine, Aquatic fauna   10 23/03/2006 

Petrochelidon ariel Fairy Martin             Terrestrial fauna   4 18/01/2001 
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Petrochelidon nigricans Tree Martin             Terrestrial fauna   8 7/06/2011 

Petroica boodang Scarlet Robin             Terrestrial fauna   1 21/07/2015 

Petroica phoenicea Flame Robin             Terrestrial fauna   4 7/06/2011 

Phalacrocorax carbo Great Cormorant             Terrestrial fauna   34 18/08/2010 

Phalacrocorax fuscescens Black-faced Cormorant Near threatened nt Terrestrial fauna   1 12/03/2005 

Phalacrocorax sulcirostris Little Black Cormorant             Terrestrial fauna   12 30/12/2008 

Phalacrocorax varius Pied Cormorant Near threatened nt Terrestrial fauna   2 26/02/2004 

Phaps chalcoptera Common Bronzewing             Terrestrial fauna   9 7/06/2011 

Phascolarctos cinereus Koala             Terrestrial fauna   6 1/06/1986 

Phasianella australis Australian Pheasant Shell             Marine, Aquatic fauna   5 12/05/2001 

Phasianella ventricosa Common Pheasant Shell             Marine, Aquatic fauna   4 21/02/2005 

Phasianotrochus eximius Kelp Shell             Marine, Aquatic fauna   4 31/01/2005 

Phasianotrochus rutilus Pink Tipped Kelp Shell             Marine, Aquatic fauna   1 31/01/2005 

Phlyctenactis tuberculosa Baked Bean Anemone             Marine, Aquatic fauna   1 16/02/2002 

Phoebetria palpebrata Light-mantled Sooty Albatross   L Terrestrial fauna   1 24/03/2004 

Phylidonyris novaehollandiae New Holland Honeyeater             Terrestrial fauna   63 21/07/2015 

Phylidonyris pyrrhoptera Crescent Honeyeater             Terrestrial fauna   17 21/07/2015 

Physeter macrocephalus Sperm Whale   X Marine, Terrestrial fauna   1 27/08/2007 

Pictilabrus laticlavius Senator Wrasse             Marine, Aquatic fauna   37 23/03/2006 

Platalea regia Royal Spoonbill Near threatened nt Terrestrial fauna   13 30/05/2009 

Platycercus elegans Crimson Rosella             Terrestrial fauna   8 21/07/2015 

Platycercus eximius Eastern Rosella             Terrestrial fauna   78 7/06/2011 

Plectaster decanus seastar             Marine, Aquatic fauna   5 15/05/2003 

Pleuroploca australasia Australian Horse Conch             Marine, Aquatic fauna   23 11/02/2005 

Pluvialis fulva Pacific Golden Plover Vulnerable vu Terrestrial fauna   1 29/11/2003 

Pluvialis squatarola Grey Plover Endangered en Terrestrial fauna   1 4/11/2001 

Podargus strigoides Tawny Frogmouth             Terrestrial fauna   1 16/01/1999 



Ecological Assessment for proposed Shared Path (Option 2) at Surf Parade, Inverloch | April, 2019  

 

100 
Indigenous Design Environmental  Management  

Scientific Name Common Name 
Victorian 

Advisory List 
Conservation 

Status 
Discipline 

Taxon 
Origin 

Count of 
Sightings 

Last Record 

Poliocephalus poliocephalus Hoary-headed Grebe             Terrestrial fauna   5 25/03/2001 

Porphyrio melanotus Australasian Swamphen             Terrestrial fauna   4 15/05/2017 

Pseudemoia entrecasteauxii Southern Grass Skink             Terrestrial fauna   3 16/04/2002 

Pseudocheirus peregrinus Eastern Ring-tailed Possum             Terrestrial fauna   7 15/05/2017 

Pseudolabrus mortonii Rosy Wrasse             Marine, Aquatic fauna   3 23/03/2006 

Pseudonepanthia troughtoni seastar             Marine, Aquatic fauna   19 23/03/2006 

Pseudophryne semimarmorata Southern Toadlet Vulnerable vu 
Terrestrial fauna, Aquatic fauna, Aquatic 
invertebrates   3 27/05/1977 

Psophodes olivaceus Eastern Whipbird             Terrestrial fauna   6 30/10/2005 

Ptilotula penicillatus White-plumed Honeyeater             Terrestrial fauna   41 20/10/2009 

Puffinus gavia Fluttering Shearwater             Terrestrial fauna   1 23/01/1999 

Puffinus tenuirostris Short-tailed Shearwater             Terrestrial fauna   5 1/06/2009 

Pygoscelis antarcticus Chinstrap Penguin             Marine, Terrestrial fauna   1 24/11/1985 

Rattus fuscipes Bush Rat             Terrestrial fauna   2 16/03/1998 

Rattus lutreolus Swamp Rat             Terrestrial fauna   4 24/11/2002 

Rattus rattus Black Rat   * Terrestrial fauna Introduced 10 26/11/2002 

Rhipidura albiscapa Grey Fantail             Terrestrial fauna   106 15/05/2017 

Rhipidura leucophrys Willie Wagtail             Terrestrial fauna   58 19/10/2009 

Rhipidura rufifrons Rufous Fantail             Terrestrial fauna   1 1/01/2005 

Saproscincus mustelinus Weasel Skink             Terrestrial fauna   10 23/07/2002 

Sassia subdistorta Distorted Rock Whelk             Marine, Aquatic fauna   1 10/06/1999 

Scorpis aequipinnis Sea Sweep             Marine, Aquatic fauna   23 23/03/2006 

Scorpis lineolata Silver Sweep             Marine, Aquatic fauna   10 21/02/2005 

Scutus (Scutus) antipodes Boat Shell             Marine, Aquatic fauna   9 15/03/2006 

Sepia apama Giant Cuttlefish             Marine, Aquatic fauna   1 3/08/2002 

Sericornis frontalis White-browed Scrubwren             Terrestrial fauna   50 21/07/2015 

Spatula rhynchotis Australasian Shoveler Vulnerable vu Terrestrial fauna   4 11/02/2001 

Stagonopleura bella Beautiful Firetail             Terrestrial fauna   3 15/03/2001 
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Scientific Name Common Name 
Victorian 

Advisory List 
Conservation 

Status 
Discipline 

Taxon 
Origin 

Count of 
Sightings 

Last Record 

Stercorarius parasiticus Arctic Jaeger             Terrestrial fauna   1 23/01/1999 

Sternula albifrons Little Tern Vulnerable vu L Terrestrial fauna   2 18/05/2000 

Sternula nereis Fairy Tern Endangered VU en L Terrestrial fauna   2 22/12/2010 

Strepera graculina Pied Currawong             Terrestrial fauna   8 18/08/2010 

Strepera versicolor Grey Currawong             Terrestrial fauna   1 19/10/2009 

Streptopelia chinensis Spotted Turtle-Dove   * Terrestrial fauna Introduced 109 1/09/2010 

Strigopagurus strigimanus Stridulating Hermit Crab             Marine, Aquatic fauna   3 23/03/2006 

Sturnus vulgaris Common Starling   * Terrestrial fauna Introduced 120 21/07/2015 

Tachybaptus novaehollandiae Australasian Grebe             Terrestrial fauna   4 8/06/2003 

Tachyglossus aculeatus Short-beaked Echidna             Terrestrial fauna   4 26/11/2002 

Tadarida australis White-striped Freetail Bat             Terrestrial fauna   1 11/02/2003 

Tadorna tadornoides Australian Shelduck             Terrestrial fauna   4 1/07/2001 

Tetractenos glaber Smooth Toadfish             Marine, Aquatic fauna   1 14/05/2003 

Thalassarche carteri Indian Yellow-nosed Albatross Vulnerable VU vu L Terrestrial fauna   1 27/02/2000 

Thalassarche cauta Shy Albatross Vulnerable VU vu L Terrestrial fauna   3 1/06/2009 

Thalassarche melanophris Black-browed Albatross Vulnerable VU vu Terrestrial fauna   1 11/04/1999 

Thalasseus bergii Crested Tern             Terrestrial fauna   39 18/08/2010 

Thinornis cucullatus Hooded Plover Vulnerable VU vu L Terrestrial fauna   117 10/03/2018 

Threskiornis molucca Australian White Ibis             Terrestrial fauna   62 21/07/2015 

Threskiornis spinicollis Straw-necked Ibis             Terrestrial fauna   11 7/06/2011 

Tiliqua nigrolutea Blotched Blue-tongued Lizard             Terrestrial fauna   4 24/11/2002 

Tilodon sexfasciatus Moonlighter             Marine, Aquatic fauna   14 23/03/2006 

Todiramphus sanctus Sacred Kingfisher             Terrestrial fauna   4 26/01/2000 

Tosia australis Biscuit Star             Marine, Aquatic fauna   22 23/03/2006 

Trichoglossus moluccanus Rainbow Lorikeet             Terrestrial fauna   3 7/06/2011 

Trichosurus cunninghami Mountain Brush-tailed Possum             Terrestrial fauna   1 11/07/1992 

Trichosurus vulpecula Common Brush-tailed Possum             Terrestrial fauna   2 15/05/2017 
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Scientific Name Common Name 
Victorian 

Advisory List 
Conservation 

Status 
Discipline 

Taxon 
Origin 

Count of 
Sightings 

Last Record 

Tringa nebularia Common Greenshank Vulnerable vu Terrestrial fauna   2 29/11/2003 

Trinorfolkia clarkei Clarks Threefin             Marine, Aquatic fauna   1 12/05/2001 

Turdus merula Common Blackbird   * Terrestrial fauna Introduced 151 21/07/2015 

Uniophora granifera Five-armed Seastar             Marine, Aquatic fauna   1 11/01/2000 

Upeneichthys vlamingii Bluespotted Goatfish             Marine, Aquatic fauna   15 23/03/2006 

Urolophus paucimaculatus Sparsely-spotted Stingaree             Marine, Aquatic fauna   4 11/02/2005 

Vanellus miles Masked Lapwing             Terrestrial fauna   27 15/05/2017 

Vespadelus vulturnus Little Forest Bat             Terrestrial fauna   1 24/11/2002 

Vombatus ursinus Bare-nosed Wombat             Terrestrial fauna   11 15/05/2017 

Vulpes vulpes Red Fox           * Terrestrial fauna Introduced 5 15/05/2017 

Wallabia bicolor Black-tailed Wallaby             Terrestrial fauna   8 21/07/2015 

Xenus cinereus Terek Sandpiper Endangered en L Terrestrial fauna   1 29/11/1992 

Zosterops lateralis Silvereye             Terrestrial fauna   69 21/07/2015 

 
Conservation status key listed below Appendix 2. 
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Appendix 6: Assessment of likelihood of presence for rare or threatened fauna species identified within 5km database searches. 

Scientific Name Common Name 

Conservation Status 

Treaty 
Count of 
Sightings 

Date of Last 
Record 

Preferred Habitat Notes 
Database 

Source 

Likelihood 
of 

occurrence 
Comments 

EPBC Listing 
Victorian 
Advisory 

List 

FFG 
Act 

Listing 

Birds 

Actitis hypoleucos 
Common 
Sandpiper    

Threatened  Vulnerable   

CAMBA 
JAMBA 

ROKAMBA 
BONN 

1 14/09/2006 

Found in coastal or inland wetlands, 
both saline or fresh. It is found 

mainly on muddy edges or rocky 
shores (BiB 2016b). 

VBA / 
DoEE 

Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Anthochaera phrygia  

Regent 
Honeyeater 

Critically 
Endangered 

Critically 
Endangered 

Listed       

Occur mainly in dry box ironbark 
open-forest and woodland areas. 

feeding on the nectar from eucalypts 
such as the Mugga Ironbark, White 
Box and Yellow Box, and Blakeley's 
Red Gum on which they are reliant 

(DSEWPC 2016b). 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Apus pacificus Fork-tailed Swift Threatened            

They mostly occur over dry or open 
habitats, including riparian woodland 

and tea-tree swamps, low scrub, 
heathland or saltmarsh. They are also 

found at treeless grassland and 
sandplains covered with spinifex, 

open farmland and inland and coastal 
sand-dunes (DEE 2016b) 

DoEE Unlikely  

Potentially 
suitable habitat 
exists. Unlikely 

to be more 
than a very 
occasional 

visitor to the 
study area. 

Ardea ibis Cattle Egret Threatened           

Occurs in tropical and temperate 
grasslands, wooded lands and 

terrestrial wetlands. It has 
occasionally been seen in arid and 
semi-arid regions however this is 

extremely rare. High numbers have 
been observed in moist, low-lying 
poorly drained pastures with an 

abundance of high grass; it avoids 
low grass pastures. (DEE 2019e) 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=430
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Scientific Name Common Name 

Conservation Status 

Treaty 
Count of 
Sightings 

Date of Last 
Record 

Preferred Habitat Notes 
Database 

Source 

Likelihood 
of 

occurrence 
Comments 

EPBC Listing 
Victorian 
Advisory 

List 

FFG 
Act 

Listing 

Ardea modesta 
Eastern Great 

Egret    
  Vulnerable Listed 

CAMBA 
JAMBA 

  4/11/1999 

Prefer shallow water, particularly 
when flowing, but may be seen on 
any watered area, including damp 

grasslands (DSE 2010a). 

VBA Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Ardea plumifera Plumed Egret   Endangered Listed     2/08/2000 

Found mostly in freshwater 
wetlands, shallows of rivers, swamps 

with short or tall vegetation (HBW 
2019a) 

VBA Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Ardenna carneipes 
Flesh-footed 
Shearwater 

 Threatened           

Occurs in the subtropics over 
continental shelves and slopes and 
occasionally inshore waters (DEE 

2019f) 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Arenaria interpres Ruddy Turnstone Threatened  Vulnerable     1 6/09/2005 

Found on coastal regions with 
exposed rock coast lines or coral 

reefs. It also lives near platforms and 
shelves, often with shallow tidal 

pools and rocky, shingle or gravel 
beaches. It can, however, be found 

on sand, coral or shell beaches, 
shoals, cays and dry ridges of sand or 
coral. It has occasionally been sighted 

in estuaries, harbours, bays and 
coastal lagoons, among low 

saltmarsh or on exposed beds of 
seagrass, around sewage ponds and 

on mudflats (DEE 2019d) 

VBA / 
DoEE 

Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Aythya australis Hardhead   Vulnerable     1 7/06/2011 

Found in freshwater swamps and 
wetlands and occasionally in 

sheltered estuaries. They prefer 
deep, fresh open water and densely 

vegetated wetlands for breeding (BiB 
2016f). 

VBA Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 



Ecological Assessment for proposed Shared Path (Option 2) at Surf Parade, Inverloch | April, 2019  

 

105 
Indigenous Design Environmental  Management  

Scientific Name Common Name 

Conservation Status 

Treaty 
Count of 
Sightings 

Date of Last 
Record 

Preferred Habitat Notes 
Database 

Source 

Likelihood 
of 

occurrence 
Comments 

EPBC Listing 
Victorian 
Advisory 

List 

FFG 
Act 

Listing 

Biziura lobata Musk Duck      Vulnerable       5/01/2001 
Found in deep freshwater lagoons, 

with dense reed beds (Birdlife 
2016b). 

VBA Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Botaurus poiciloptilus 
Australasian 

Bittern    
Endangered Endangered Listed       

Frequents reedbeds, and other 
vegetation in water such as 

cumbungi, lignum and sedges. The 
nest is a shallow structure of dry or 

green reeds, within a clump of reeds 
in water or a swamp (SA-MDB 2016). 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Calidris acuminata 
Sharp-tailed 
Sandpiper 

Threatened            

Prefers muddy edges of shallow fresh 
or brackish wetlands, with inundated 
or emergent sedges, grass, saltmarsh 
or other low vegetation. This includes 

lagoons, swamps, lakes and pools 
near the coast, and dams, 

waterholes, soaks, bore drains and 
bore swamps, saltpans and 

hypersaline saltlakes inland. They 
also occur in saltworks and sewage 

farms (DEE 2019g) 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Calidris canutus Red Knot Endangered Endangered     2 28/11/1987 
Tidal sands, mudflats. Rare inland 

(Day & Simpson) 
VBA / 
DoEE 

Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Calidris ferrunginea Curlew Sandpiper 
Critically 

Endangered 
Endangered       14/07/2000 

 intertidal mudflats of estuaries, 
lagoons, mangroves, as well as 

beaches, rocky shores and around 
lakes, dams and floodwaters (BL 

2016a) 

VBA / 
DoEE 

Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Calidris melanotos 
Pectoral 

Sandpiper 
Threatened     

BONN 
JAMBA 

ROKAMBA 
    

Found in coastal or near coastal 
habitat but occasionally found 

further inland. It prefers wetlands 
that have open fringing mudflats and 

DoEE Unlikely 
Study area 
does not 
contain 
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Scientific Name Common Name 

Conservation Status 

Treaty 
Count of 
Sightings 

Date of Last 
Record 

Preferred Habitat Notes 
Database 

Source 

Likelihood 
of 

occurrence 
Comments 

EPBC Listing 
Victorian 
Advisory 

List 

FFG 
Act 

Listing 

low, emergent or fringing vegetation, 
such as grass or samphire (DEE 

2019h) 

suitable 
habitat. 

Calidris ruficollis Red-necked Stint Threatened           

Mostly found in coastal areas, 
including in sheltered inlets, bays, 

lagoons and estuaries with intertidal 
mudflats, often near spits, islets and 
banks and, sometimes, on protected 

sandy or coralline shores. 
Occasionally they have been 

recorded on exposed or ocean 
beaches, and sometimes on stony or 

rocky shores, reefs or shoals (DEE 
2019i) 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Calidris tenuirostris Great Knot 
Critically 

Endangered 
Endangered Listed 

CAMBA 
JAMBA 

ROKAMBA 
BONN 

    

Found in coastal habitats which 
comprise large areas of bare or 

sparsely vegetated intertidal 
mudflats or sandflats (SWIFFT 

2016a). 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Catharacta skua Great Skua Threatened           
Coastal and Oceanic (Day and 

Simpson 2010) 
DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Charadrius bicinctus 
Double-banded 

Plover 
Threatened            

Found on littoral, estuarine and fresh 
or saline terrestrial wetlands and also 
saltmarsh, grasslands and pasture. It 
occurs on muddy, sandy, shingled or 
sometimes rocky beaches, bays and 
inlets, harbours and margins of fresh 
or saline terrestrial wetlands such as 
lakes, lagoons and swamps, shallow 
estuaries and rivers. The species is 
sometimes associated with coastal 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 
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Scientific Name Common Name 

Conservation Status 

Treaty 
Count of 
Sightings 

Date of Last 
Record 

Preferred Habitat Notes 
Database 

Source 

Likelihood 
of 

occurrence 
Comments 

EPBC Listing 
Victorian 
Advisory 

List 

FFG 
Act 

Listing 

lagoons, inland saltlakes and 
saltworks DEE 2019j) 

Charadrius mongolus Lesser Sand Plover Endangered           

In non-breeding grounds in Australia, 
this species usually occurs in coastal 
littoral and estuarine environments. 

It inhabits large intertidal sandflats or 
mudflats in sheltered bays, harbours 
and estuaries, and occasionally sandy 
ocean beaches, coral reefs, wave-cut 
rock platforms and rocky outcrops. It 

also sometime occurs in short 
saltmarsh or among mangroves. 

(DSEWPC 2016w) 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Charadrius 
ruficapillus 

Red-capped Plover Threatened            
Estuaries, beaches, coastal and inland 

lakes (Day and Simpson) 
DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Diomedea 
antipodensis 

Antipodean 
Albatross 

Vulnerable           

The Antipodean Albatross nests in 
open patchy vegetation, such as 

among tussock grassland or shrubs 
on ridges, slopes and plateaus 

(DSEWPC 2016x) 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Diomedea 
epomophora 

Southern Royal 
Albatross 

Vulnerable Vulnerable Listed       
Lives in open oceans and normally 

only come ashore to breed (Day and 
Simpson 2010). 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Diomedea exulans 
Wandering 
Albatross 

Vulnerable Endangered Listed 
JAMBA 
BONN 

    

Spend the majority of their time in 
flight, soaring over the southern 

oceans. They feed in offshore and 
inshore waters, often at night (Day 

and Simpson 2010). 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 
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Scientific Name Common Name 

Conservation Status 

Treaty 
Count of 
Sightings 

Date of Last 
Record 

Preferred Habitat Notes 
Database 

Source 

Likelihood 
of 

occurrence 
Comments 

EPBC Listing 
Victorian 
Advisory 

List 

FFG 
Act 

Listing 

Diomedea gisboni 
Gisbon's 

Albatrosss 
Vulnerable           

Gibson's Albatross is marine, pelagic 
and aerial. On breeding islands, the 

Gibson's Albatross nests on coastal or 
inland ridges, slopes, plateaux and 

plains, often on marshy ground DEE 
2019k) 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Diomedea sanfordi 
Northern Royal 

Albatross 
Endangered           

The Northern Royal Albatross nests 
on flat or gently sloping ground, on 

slopes, ridges, gullies and plateaux of 
large islands, and on the summits of 

islets (DSEWPC 2016y) 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Fregretta grallaria 
grallaria 

White-bellied 
Storm_Petrel 

Vulnerable          

Occurs across sub-tropical and 
tropical waters in the Tasman Sea, 
Coral Sea and, possibly, the central 
Pacific Ocean. In the non-breeding 
season, it reaches and forages over 

near-shore waters along the 
continental shelf of mainland 

Australia (DEE 2019l) 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Gallinago hardwickii Latham's Snipe    Threatened 
Near 

Threatened 
  

CAMBA 
JAMBA 

ROKAMBA 
BONN 

    

Found in small groups or singly in 
freshwater wetlands on or near the 
coast, generally among dense cover. 

They are found in any vegetation 
around wetlands, in sedges, grasses, 
lignum, reeds and rushes and also in 

saltmarsh and creek edges on 
migration. They also use crops and 

pasture (BiB 2016j). 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Gallinago megala Swinhoe's Snipe Threatened           

 Found in dense clumps of grass and 
rushes round the edges of fresh and 

brackish wetlands. This includes 
swamps, billabongs, river pools, small 
streams and sewage ponds. They are 

also found in drying claypans and 
inundated plains pitted with crab 

holes (DEE 2019m) 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 
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Scientific Name Common Name 

Conservation Status 

Treaty 
Count of 
Sightings 

Date of Last 
Record 

Preferred Habitat Notes 
Database 

Source 

Likelihood 
of 

occurrence 
Comments 

EPBC Listing 
Victorian 
Advisory 

List 

FFG 
Act 

Listing 

Gallinago stenura Pin-tailed Snipe Threatened          

 Occurs most often in or at the edges 
of shallow freshwater swamps, ponds 

and lakes with emergent, sparse to 
dense cover of grass/sedge or other 
vegetation. The species is also found 
in drier, more open wetlands such as 

claypans in more arid parts of 
species' range. It is also commonly 

seen at sewage ponds; not normally 
in saline or inter-tidal wetlands (DEE 

2019n) 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Haliaeetus 
leucogaster 

White-bellied Sea-
Eagle    

  Vulnerable Listed CAMBA   15/04/2001 

Usually seen high in a tree, or soaring 
over waterways and adjacent land. 
The nest can be located in a tree up 
to 30m above the ground, but may 
also be placed on the ground or on 

rocks (BiB 2016p). 

VBA / 
DoEE 

Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Halobaena caerulea  Blue Petrel Vulnerable           Oceanic (Day and Simpson 2010) DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Himantopus 
himantopus 

Pied Stilt Threatened           
Fresh and saltwater marshes. 

Flooded paddocks (Day and Simpson 
2010)  

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=1059
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Scientific Name Common Name 

Conservation Status 

Treaty 
Count of 
Sightings 

Date of Last 
Record 

Preferred Habitat Notes 
Database 

Source 

Likelihood 
of 

occurrence 
Comments 

EPBC Listing 
Victorian 
Advisory 

List 

FFG 
Act 

Listing 

Hirundapus 
caudacutus  

White-throated 
Needletail 

Threatened Vulnerable   
CAMBA 
JAMBA 

ROKAMBA 
  9/02/1999 

In Australia, the White-throated 
Needletail is almost exclusively aerial, 

from heights of less than 1 m up to 
more than 1000 m above the ground 

(Coventry 1989; Tarburton 1993; 
Watson 1955). Because they are 

aerial, it has been stated that 
conventional habitat descriptions are 
inapplicable (Cramp 1985), but there 

are, nevertheless, certain 
preferences exhibited by the species. 
Although they occur over most types 

of habitat, they are probably 
recorded most often above wooded 

areas, including open forest and 
rainforest, and may also fly between 

trees or in clearings, below the 
canopy, but they are less commonly 

recorded flying above woodland 
(Higgins 1999). (DSEWPCj). 

VBA / 
DoEE 

Unlikely  

Primarily aerial 
species. 

Unlikely to be 
more than a 

very occasional 
visitor to the 
study area. 

Hydroprogne caspia Caspian Tern      
Near 

Threatened 
Listed 

CAMBA 
JAMBA 

  29/11/2003 

Usually found near the coast, in 
extensive wetlands, on coastal and 

interior beaches and sheltered 
estuaries. Lives equally well in fresh 
water and saline environments (BiB 

2016q). 

VBA Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Lathamus discolor  Swift Parrot 
Critically 

Endangered 
Endangered Listed   1 30/09/2009 

Found in dry sclerophyll forests and 
woodlands, suburban parks and 

gardens and flowering fruit trees (BiB 
2016t). 

VBA / 
DoEE 

Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Limicola falcinellus 
Broad-billed 
Sandpiper 

Threatened           

Occurs in sheltered parts of the 
coast, favouring estuarine mudflats 

but also occasionally occur on 
saltmarshes, shallow freshwater 

lagoons, saltworks and sewage farms, 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=682
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=682
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=744
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Victorian 
Advisory 

List 

FFG 
Act 
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and in areas with large soft intertidal 
mudflats, which may have shell or 

sandbanks nearby. Occasionally they 
occur on reefs or rocky platforms 

(DEE 2019o) 

Limosa lappoinca 
baueri  

Bar-tailed Godwit Vulnerable   Listed       

The Bar-tailed Godwit is found mainly 
in coastal habitats such as large 

intertidal sandflats, banks, mudflats, 
estuaries, inlets, harbours, coastal 
lagoons and bays. It is found often 

around beds of seagrass and, 
sometimes, in nearby saltmarsh. It 
has been sighted in coastal sewage 
farms and saltworks, saltlakes and 

brackish wetlands near coasts, sandy 
ocean beaches, rock platforms, and 
coral reef-flats. It is rarely found on 
inland wetlands or in areas of short 
grass, such as farmland, paddocks 

and airstrips, although it is commonly 
recorded in paddocks at some 

locations overseas (Marchant & 
Higgins 1993) (DSEWPC 2016k). 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Limosa lappoinca 
menzbieri 

Northern Siberian 
Bar-tailed Godwit 

Critically 
Endangered 

          

The Bar-tailed Godwit is found mainly 
in coastal habitats such as large 

intertidal sandflats, banks, mudflats, 
estuaries, inlets, harbours, coastal 
lagoons and bays. It is found often 

around beds of seagrass and, 
sometimes, in nearby saltmarsh. It 
has been sighted in coastal sewage 
farms and saltworks, saltlakes and 

brackish wetlands near coasts, sandy 
ocean beaches, rock platforms, and 
coral reef-flats. It is rarely found on 
inland wetlands or in areas of short 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 
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grass, such as farmland, paddocks 
and airstrips, although it is commonly 

recorded in paddocks at some 
locations overseas (Marchant & 
Higgins 1993) (DSEWPC 2016l). 

Limosa limosa 
Black-tailed 

Godwit 
Threatened           

Commonly found in sheltered bays, 
estuaries and lagoons with large 

intertidal mudflats or sandflats, or 
spits and banks of mud, sand or shell-
grit; occasionally recorded on rocky 

coasts or coral islets. The use of 
habitat often depends on the stage 

of the tide. It is also found in shallow 
and sparsely vegetated, near-coastal, 
wetlands; such as saltmarsh, saltflats, 

river pools, swamps, lagoons and 
floodplains. (DEE 2019p) 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Macronectes 
giganteus 

Southern Giant-
Petrel 

Endangered Vulnerable Listed BONN     
It occurs in both pelagic and inshore 

waters. It is attracted to land at 
sewage outfalls (DSEWPC 2016z) 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Macronectes halli 
Northern Giant-

Petrel 
Vulnerable 

Near 
Threatened 

Listed BONN 1 1/05/2008 

The range of the Northern Giant-
Petrel extends into subtropical 

waters mainly between winter and 
spring. It frequents both oceanic and 
inshore waters near breeding islands 

and in the non-breeding range. 
(DSEWPC 2017a) 

VBA / 
DoEE 

Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Merops ornatus 
Rainbow Bee-

eater 
Threatened     JAMBA     

Occurs mainly in open forests and 
woodlands, shrublands, and in 
various cleared or semi-cleared 
habitats, including farmland and 

areas of human habitation (DSEWPC 
2016g). 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 
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Monarcha 
melanopsis 

Black-faced 
Monarch 

Threatened            

Mainly occurs in rainforest 
ecosystems, including semi-

deciduous vine-thickets, complex 
notophyll vine-forest, tropical 

(mesophyll) rainforest, subtropical 
(notophyll) rainforest, mesophyll 

(broadleaf) thicket/shrubland, warm 
temperate rainforest (DEE 2016c) 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Motacilla flava Yellow Wagtail Threatened            
Occurs in mainly salt works, 

paddocks, marshes, grassy wetlands 
(Day and Simpson 2010) 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Myiagra cyanoleuca  Satin Flycatcher Threatened            
Occurs mainly in wetter, denser 

forests often at high elevations (Day 
and Simpson 2010) 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Neophema 
chrysogaster  

Orange-bellied 
Parrot 

Critically 
Endangered 

Critically 
Endangered 

Listed   2 29/04/1989 

Seen almost exclusively in coastal 
and sub-coastal areas, preferring 

peninsulas and islands. Saltmarshes, 
littoral (shore) heathlands and low 

scrublands are preferred habitats as 
well as grassy areas, which can 
include golf courses (DSEWPC 

2016h). 

VBA / 
DoEE 

Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Numenius 
madagascariensis 

Eastern Curlew    
Critically 

Endangered 
Vulnerable   

CAMBA 
JAMBA 

ROKAMBA 
BONN 

    

Found on intertidal mudflats and 
sandflats, often with beds of 

seagrass, on sheltered coasts, 
especially estuaries, mangrove 

swamps, bays, harbours and lagoons 
(BiB 2016x). 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Numenius minutus Little Curlew Threatened           

Open woodlands with a grassy or 
burnt understorey, dry saltmarshes, 

coastal swamps, mudflats or 
sandflats of estuaries or beaches on 

DoEE Unlikely 
Study area 
does not 
contain 

http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=747
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=747
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sheltered coasts, mown lawns, 
gardens, recreational areas, ovals, 

racecourses and verges of roads and 
airstrips are also used (DEE 2019q) 

suitable 
habitat. 

Numenius phaeopus Whimbrel Threatened           

Intertidal mudflats of sheltered 
coasts. It is also found in harbours, 
lagoons, estuaries and river deltas, 

often those with mangroves, but also 
open, unvegetated mudflats. It is 

occasionally found on sandy or rocky 
beaches, on coral or rocky islets, or 

on intertidal reefs and platforms (DEE 
2019r) 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Oxyura australis Blue-billed Duck      Endangered Listed     5/01/2001 

Found mainly in deep freshwater 
marshes with dense vegetation. 

More open water in non-breeding 
season (Day and Simpson 2010) 

VBA Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Pachyptila turtur Fairy Prion    Vulnerable Vulnerable     2 30/05/2000 

Breeds on islands and rock stacks. It 
burrows in soil, or uses crevices and 
caves in cliffs or rock falls. Can also 
nest in scrub, herbland, tussock or 

pasture (DSEWPC 2016m). 

VBA / 
DoEE 

Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Pandion haliaetus Osprey Threatened           
Mainly occurs in mangroves, rivers 
and estuaries, inshore seas, coastal 

islands  (Day and Simpson 2010) 
DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Phoebetria fusca Sooty Albatross Vulnerable   Listed BONN     Oceanic (Day and Simpson 2010). DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 
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Phoebetria 
palpebrata 

Light-mantled 
Albatross 

    Listed BONN 1 24/03/2004 

pelagic marine species that occurs 
over continental shelf/slope and 

deeper waters in the sub-tropical, 
sub-Antarctic and Antarctic zones. 

The species breeds on sub-Antarctic 
islands and rocky islets where pairs 
nest on cliffs and steep slopes (DEE 

2019c) 

VBA Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Pluvialis fulva 
Pacific Golden 

Plover    
Threatened Vulnerable   

CAMBA 
JAMBA 

ROKAMBA 
BONN 

  29/11/2003 

Found on muddy, rocky and sandy 
wetlands, shores, paddocks, 

saltmarsh, coastal golf courses, 
estuaries and lagoons (BiB 2016ac). 

VBA / 
DoEE 

Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Pluvialis squatarola Grey Plover Threatened Endangered     1 4/11/2001 
Beaches, also mudflats, amongst 

rocks and also inland (Day and 
Simpson)  

VBA / 
DoEE 

Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Pterodroma 
leucoptera 
leucoptera 

Gould's Petrel Endangered           Oceanic (Day and Simpson 2010) DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Pterodroma mollis  

Soft-plumaged 
Petrel 

Vulnerable           
The birds burrow among tussock 

grass and ferns on slopes and valleys 
(DSEWPC 2016n). 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Rhipidura rufifrons Rufous Fantail Threatened      BONN     

Mainly inhabits wet sclerophyll 
forests, often in gullies dominated by 

eucalypts, usually with a dense 
shrubby understorey often including 

ferns. (DEE 2016d) 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=1036
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Rostratula australis  

Australian Painted 
Snipe 

Endangered 
Critically 

Endangered 
Listed CAMBA     

Inhabits inland and coastal shallow 
freshwater wetlands, occuring in 
both ephemeral and permanent 

wetlands, particularly where there is 
grass. Individuals have been spotted 
in artificial dams, sewage ponds and 

waterlogged grasslands (DSEWPC 
2016o). 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Spatula rhynchotis 
Australasian 

Shoveler 
  Vulnerable       5/01/2001 

All kinds of wetlands, preferring large 
undisturbed heavily vegetated 

freshwater swamps. It is also found 
on open waters and occasionally 

along the coast. Nests are built on 
the ground in dense vegetation, 

sometimes on a stump or hollow of a 
tree that is standing in water (Birdlife 

2019c). 

VBA Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Sterna albifrons Little Tern    Threatened Vulnerable Listed 

CAMBA 
JAMBA 

ROKAMBA 
BONN 

  16/10/1998 

Mainly coastal, being found on 
beaches, sheltered inlets, estuaries, 
lakes, sewage farms, lagoons, river 

mouths and deltas. Nesting sites are 
usually located where humans swim, 
walk, exercise dogs, picnic and drive 

off-road vehicles (NSW- OoEHd). 

VBA / 
DoEE 

Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Sterna nereis Fairy Tern    Vulnerable Endangered Listed     22/12/2010 

Almost exclusively coastal however 
may occur several kilometres from 

the sea in harbours, inlets and rivers. 
Nests in small, scattered colonies in 
low dunes or on sandy beaches just 

above high tide mark (DSEWPC 
2016p). 

VBA / 
DoEE 

Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Thalassarche bulleri Buller’s Albatross Vulnerable   Listed BONN     
In Australia, Buller's Albatross are 
seen over inshore, offshore and 
pelagic water (DSEWPC 2017b) 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=77037


Ecological Assessment for proposed Shared Path (Option 2) at Surf Parade, Inverloch | April, 2019  

 

117 
Indigenous Design Environmental  Management  

Scientific Name Common Name 

Conservation Status 

Treaty 
Count of 
Sightings 

Date of Last 
Record 

Preferred Habitat Notes 
Database 

Source 

Likelihood 
of 

occurrence 
Comments 

EPBC Listing 
Victorian 
Advisory 

List 

FFG 
Act 

Listing 

Thalassarche bulleri 
platei 

Northern Buller's 
Albatros 

Vulnerable           
In Australia, the species occurs over 
inshore, offshore and pelagic waters 

(DSEWPC 2017c) 
DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Thalassarche cauta 
cauta 

Shy Albatross Vulnerable Vulnerable Listed   6 1/06/2009 

Ocean-going species inhabits 
subantarctic and subtropical marine 
waters, spending the majority of its 
time at sea. Occasionally the species 
occurs in continental shelf waters, in 

bays and harbours (NSW- OoEHa). 

VBA / 
DoEE 

Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Thalassarche cauta 
steadi  

White-capped 
Albatross 

Vulnerable           

During the non-breeding season, 
birds have been observed over 

continental shelves around 
continents. The species occurs both 

inshore and offshore (DSEWPC 
2017d) 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Thalassarche carteri 
Indian Yellow-

nosed Albatross 
Vulnerable Vulnerable Listed BONN   27/02/2000 

Marine and pelagic, though occurs 
inshore in places (HBW 2019) 

VBA Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Thalassarche 
chrysostoma 

Grey-headed 
Albatross 

Endangered Vulnerable Listed BONN     Oceanic (Day and Simpson 2010). DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Thalassarche 
impavida 

Cambell Albatross Vulnerable           

The Campbell Albatross is a marine 
sea bird inhabiting sub-Antarctic and 

subtropical waters from pelagic to 
shelf-break water habitats (DSEWPC 

2017e) 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Thalassarche 
melanophris 

Black-browed 
Albatross 

Vulnerable Vulnerable       11/04/1999 
Oceanic, coastal, wide bays, follows 

ships (Day and Simpson 2010). 
VBA / 
DoEE 

Unlikely 
Study area 
does not 
contain 
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suitable 
habitat. 

Thalassarche salvini Salvin's Albatross Vulnerable           

Salvin's Albatross nest's on level or 
gently sloping ledges, summits, 

slopes and caves of rocky islets and 
stacks, usually in broken terrain with 

little soil and vegetation (DSEWPC 
2017f) 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Thalassarche sp. Nov. Pacific Albatross Vulnerable           
 Occurs over inshore, offshore and 

pelagic waters (DoEE 2019r) 
DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Thinornis rubricollis Hooded Plover    Vulnerable Vulnerable Listed     21/08/2017 

Prefers sandy ocean beaches that are 
broad and flat, backed by sparsely 

vegetated sand-dunes for shelter and 
nesting. At night they favour the 

upper zones of beaches for roosting 
(NSW- OoEHe). 

VBA / 
DoEE 

Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Thinornis rubricollis 
rubicollis 

Hooded Plover 
(eastern) 

Vulnerable           

Occurs on wide beaches backed by 
sand sunes with large amounts of 

seaweed and jetsam, creek mouths 
and inlet entrances. (DoEE 2019s) 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Tringa nebularia 
Common 

Greenshank 
Threatened Vulnerable   

CAMBA 
JAMBA 

ROKAMBA 
BONN 

  29/11/2003 

The Common Greenshank is found in 
a wide variety of inland wetlands and 
sheltered coastal habitats of varying 
salinity. It occurs in sheltered coastal 
habitats, typically with large mudflats 

and saltmarsh, mangroves or 
seagrass. The edges of the wetlands 
used are generally of mud or clay, 
occasionally of sand, and may be 
bare or with emergent or fringing 
vegetation, including short sedges 

VBA / 
DoEE 

Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 
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and saltmarsh, mangroves, thickets 
of rushes, and dead or live 

trees. (DSEWPC 2016r) 

Xenus cinereus Terek Sandpiper Threatened Endangered Listed 

CAMBA 
JAMBA 

ROKAMBA 
BONN 

1 29/11/1992 
Found on the coast in mangrove 
swamps, tidal mudflats and the 

seashore (BiB 2016aj). 

VBA / 
DoEE 

Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Amphibians and Reptiles 

Lissolepis coventryi Swamp Skink   Vulnerable Listed   1 26/11/2002 

The Swamp Skink is widely 
distributed across southern Victoria. 

It is most commonly found in 
swampy habitats near the coast, but 

has also been recorded from the 
Grampians. (MV 2016a) 

VBA Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Litoria raniformis  

Growling Grass 
Frog 

Vulnerable Endangered Listed       

Need still or slow moving water with 
emergent vegetation around the 
edges and mats of floating and 
submerged plants (DSE 2007). 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Pseudophryne 
semimarmorata 

Southern Toadlet      Vulnerable       27/05/1977 

Frequent dry forest, woodland, 
shrubland, grassland, and heaths. 
They shelter under leaf litter and 
other debris in moist soaks and 
depressions (Frogs.Org 2016). 

VBA Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Mammals 

Antechinus minimus 
maritimus 

Swamp 
Antechinus 

Vulnerable 
Near 

Threatened 
Listed   3 24/11/2002 

This species occurs in damp habitats 
with dense understorey vegetation. It 
has been found in forest, woodland, 

heathland, tussock grassland, and 
sedgeland. It prefers lower elevation 

areas, with a southerly aspect and 
moderate slope (IUNC 2016a) 

VBA / 
DoEE 

Low-
Moderate 

Potentially 
suitable habitat 
exists adjacent 
to study area. 

Numerous 
species records 

from 2002 
within 5km of 

http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=1828
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study area 
within 

unconnected 
habitat areas at 

Bunurong 
Marine and 

Coastal Park. 

Dasyurus maculatus 
maculatus 

Spot-tailed Quoll Endangered Endangered Listed     1/01/1760 

Home range 100 to 200 ha. Trees 
with hollows, hollow logs on the 

ground, rocky outcrops, caves or rock 
crevices (Menkhorst, Knight 2010). 

VBA / 
DoEE 

Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Isoodon obesulus 
obesulus 

Southern Brown 
Bandicoot 

Endangered 
Near 

Threatened 
Listed       

Home range 1 to 6 ha. Eucalypt 
woodlands and forests that have a 

dense shrubby understorey. 
Bandicoots often inhabit blackberry 
thickets (Menkhorst, Knight 2010). 

DoEE Unlikely 

Study area 
contains 

marginally 
suitable 

habitat. No 
species records 
within 5km of 

study area. 

Potorous tridactylus 
tridactylus 

Long-nosed 
Potoroo 

Vulnerable 
Near 

Threatened 
Listed       

Home range 2 to 4 ha. Requires 
open, 

floristically diverse areas for foraging 
in conjunction with dense, complex 
shrubby vegetation for shelter from 
predators (Menkhorst, Knight 2010). 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Pseudomys fumeus  

Konoom, Smoky 
Mouse 

Endangered Endangered Listed       

Coastal heath to heathy woodland 
with a diverse understorey of heathy 
shrubs, especially from the families 

Fabaceae and Epacridaceae 
(Menkhorst, Knight 2010). 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

Pteropus 
poliocephalus  

Grey-headed 
Flying-fox 

Vulnerable Vulnerable Listed       

Roosting camps are generally located 
within 20 km of a regular food source 

and are commonly found in gullies, 
close to water, in vegetation with a 

DoEE Unlikely 

Study area 
does not 
contain 
suitable 
habitat. 

http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=68050
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=68050
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=66645
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=66645
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=88
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=186
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=186
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Scientific Name Common Name 

Conservation Status 

Treaty 
Count of 
Sightings 

Date of Last 
Record 

Preferred Habitat Notes 
Database 

Source 

Likelihood 
of 

occurrence 
Comments 

EPBC Listing 
Victorian 
Advisory 

List 

FFG 
Act 

Listing 

dense canopy (Menkhorst, Knight 
2010). 

 

 
Appendix 6 References 

Species Tag Title Detail 

Birds 

Actitis hypoleucos BiB 2016b Common Sandpiper http://www.birdsinbackyards.net/species/Actitis-hypoleucos 

Anthochaera phrygia  DSEWPC 2016b Regent Honeyeater https://www.environment.gov.au/biodiversity/threatened/publications/factsheet-
regent-honeyeater-xanthomyza-phrygia 

Apus pacificus DEE 2016b Fork-tailed Swift http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=678 

Ardea ibis DEE 2019e Cattle Egret http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=59542 

Ardea modesta DSE 2010a Action Statement No 120 
http://www.depi.vic.gov.au/__data/assets/pdf_file/0004/251185/Great_Egret_Ardea-
alba.pdf 

Ardea plumifera HBW 2019a Plumed Egret https://www.hbw.com/species/plumed-egret-ardea-plumifera 

Ardenna carneipes DEE 2019f Flesh-footed Shearwater http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=1043 

Arenaria interpres DEE 2019d Ruddy Turnstone http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=872 

Aythya australis BiB 2016f Hardhead http://www.birdsinbackyards.net/species/Aythya-australis 

Biziura lobata Birdlife 2016b Musk Duck  http://www.birdlife.org/datazone/speciesfactsheet.php?id=363 

Botaurus poiciloptilus SA-MDB 2016 Australasian Bittern http://root.ala.org.au/bdrs-core/mdnrm/fieldguide/taxon.htm?id=29026 

Calidris acuminata DEE 2019g Sharp-tailed Sandpiper http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=874 

Calidris canutus Day and Simpson 2010 Red Knot   

Calidris ferrunginea Birdlife 2016e Curlew Sandpiper http://birdlife.org.au/bird-profile/curlew-sandpiper 

Calidris melanotos DEE 2019h Pectoral Sandpiper http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=858 

Calidris ruficollis DEE 2019i Red-necked Stint http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=860 

Calidris tenuirostris SWIFFT 2016a Great Knot http://www.swifft.net.au/cb_pages/great_knot.php 

Catharacta skua Day and Simpson 2010 Great Skua   
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Species Tag Title Detail 

Charadrius bicinctus DEE 2019j Double-banded Plover http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=895  

Charadrius mongolus DSEWPC 2016w Lesser Sand Plover  http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=879  

Charadrius ruficapillus Day and Simpson 2010 Red-capped Plover   

Diomedea 
antipodensis DSEWPC 2016x Antipodean Albatross http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=64458 

Diomedea 
epomophora Day and Simpson 2010 Field Guide to the Birds of Australia   

Diomedea exulans Day and Simpson 2010 Field Guide to the Birds of Australia   

Diomedea gisboni DEE 2019k Gibsons Albratross http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=64466 

Diomedea sanfordi DSEWPC 2016y Northern Royal Albatross http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=64456 

Fregretta grallaria 
grallaria DEE 2019l White-bellied Storm-Petrel http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=64438 

Gallinago hardwickii BiB 2016j Latham's Snipe http://www.birdsinbackyards.net/species/Gallinago-hardwickii 

Gallinago megala DEE 2019m Swinhoes Snipe http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=864 

Gallinago stenura DEE 2019n Pin-tailed Snipe http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=841 

Haliaeetus leucogaster BiB 2016p White-bellied Sea-Eagle http://www.birdsinbackyards.net/species/Haliaeetus-leucogaster 

Halobaena caerulea  Day and Simpson 2010 Blue Petrel   

Himantopus 
himantopus Day and Simpson 2010 Pied Stilt   

Hirundapus 
caudacutus DSEWPC 2016j White-throated Needletail http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=682 

Hydroprogne caspia BiB 2016q Caspian Tern http://www.birdsinbackyards.net/species/Hydroprogne-caspia 

Lathamus discolor  BiB 2016t Swift Parrot http://www.birdsinbackyards.net/species/Lathamus-discolor 

Limicola falcinellus DEE 2019o Broad-billed Sandpiper http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=842 

Limosa lappoinca 
baueri  DSEWPC 2016k Limosa lapponica http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=844 

Limosa lappoinca 
menzbieri DSEWPC 2016l Limosa lapponica http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=844 

Limosa limosa DEE 2019p Black-tailed Goodwit http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=845 

Macronectes 
giganteus DSEWPC 2016z Southern Giant Petral http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=1060  

Macronectes halli DSEWPC 2017a Northern Giant Petral  http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=1061 

http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=895
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=879
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=1060
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Species Tag Title Detail 

Merops ornatus DSEWPC 2016g Rainbow Bee-eater http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=670 

Monarcha melanopsis DEE 2016c Black-faced Monarch http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=609 

Motacilla flava Day and Simpson 2010 Field Guide to the Birds of Australia   

Myiagra cyanoleuca  Day and Simpson 2010 Field Guide to the Birds of Australia   

Neophema 
chrysogaster  DSEWPC 2016h Orange-bellied Parrot http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=747 

Numenius 
madagascariensis BiB 2016w Eastern Curlew http://www.birdsinbackyards.net/species/Numenius-madagascariensis  

Numenius minutus DEE 2019q Little Curlew http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=848 

Numenius phaeopus DEE 2019r Whimbrel http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=849 

Oxyura australis Day and Simpson 2010 Field Guide to the Birds of Australia   

Pachyptila turtur DSEWPC 2016m Fairy Prion http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=64445 

Pandion haliaetus Day and Simpson 2010 Field Guide to the Birds of Australia   

Phoebetria fusca Day and Simpson 2010 Sooty Albertross   

Phoebetria palpebrata DEE 2019c Light-mantled Albertross http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=1076 

Pluvialis fulva BiB 2016ac Pacific Golden Plover http://www.birdsinbackyards.net/species/Pluvialis-fulva  

Pterodroma 
leucoptera leucoptera Day and Simpson 2010 Field Guide to the Birds of Australia   

Pterodroma mollis  DSEWPC 2016n Soft-plumaged Petrel http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=1036 

Pluvialis squatarola Day and Simpson 2010 Field Guide to the Birds of Australia   

Rhipidua ruffrons DEE 2016d Rufous Faintail http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=592 

Rostratula australis  DSEWPC 2016o Australian Painted Snipe http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=77037 

Spatula rhynchotis Birdlife 2019c Australasian Shoveler http://datazone.birdlife.org/species/factsheet/22680243  

Sterna albifrons NSW- OoEHd Little Tern http://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10769 

Sterna nereis DSEWPC 2016p Australian Fairy Tern http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=82950 

Thalassarche bulleri DSEWPC 2017b Buller’s Albatross http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=64460 

Thalassarche bulleri 
platei DSEWPC 2017c Northern Bullers Albtross http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=64460 

Thalassarche carteri HBW 2019 Indian Yellow-nosed Albatross http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=64464  

Thalassarche cauta 
cauta NSW- OoEHa Shy Albatross http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=82345  

http://www.birdsinbackyards.net/species/Numenius-madagascariensis
http://www.birdsinbackyards.net/species/Pluvialis-fulva
http://datazone.birdlife.org/species/factsheet/22680243
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=64464
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=82345
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Species Tag Title Detail 

Thalassarche cauta 
steadi  DoEE 2019p White-capped Albatross http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=82344 

Thalassarche 
chrysostoma Day and Simpson 2010 Grey-headed Albatross   

Thalassarche impavida DSEWPC 2017e Cambell Albatross http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=64459 

Thalassarche 
melanophris Day and Simpson 2010 Black-browed Albatross   

Thalassarche salvini DSEWPC 2017f Salvin's Albatross http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=64463 

Thalassarche sp. Nov. DoEE 2019r Pacific Albatross http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=82273  

Thinornis rubricollis NSW- OoEHe Hooded Plover http://www.environment.nsw.gov.au/threatenedSpeciesApp/profile.aspx?id=10803 

Thinornis rubricollis 
rubicollis DoEE 2019s Hooded Plover (eastern) http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=66726  

Tringa nebularia DSEWPC 2016r Common Greenshank http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=832 

Xenus cinereus BiB 2016aj Terek Sandpiper http://www.birdsinbackyards.net/species/Xenus-cinereus 

Amphibians & Reptiles 

Lissolepis coventryi MV 2016a Swamp Skink https://museumvictoria.com.au/discoverycentre/infosheets/lizards-found-in-
victoria/swamp-skink/ 

Litoria raniformis  DSE 2007 Growling Grass Frog http://www.dse.vic.gov.au/__data/assets/pdf_file/0016/103408/GGF_fact_sheet.pdf 

Pseudophryne 
semimarmorata SWIFFT 2016 Southern Toadlet http://www.swifft.net.au/cb_pages/southern_toadlet.php 

Mammals 

Antechinus minimus 
maritimus IUNC 2016a Swamp Antechinus http://www.iucnredlist.org/details/40525/0 

Dasyurus maculatus 
maculatus Menkhorst, Knight 

2010 

A Field Guide to the Mammals of 
Australia, Third Edition, 2010. 
Oxford University Press.   

Isoodon obesulus 
obesulus Menkhorst, Knight 

2010 

A Field Guide to the Mammals of 
Australia, Third Edition, 2010. 
Oxford University Press.   

Potorous tridactylus 
tridactylus  Menkhorst, Knight 

2010 

A Field Guide to the Mammals of 
Australia, Third Edition, 2010. 
Oxford University Press.   

http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=82273
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=66726
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=1828
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=68050
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=68050
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=66645
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=66645
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Species Tag Title Detail 

Pseudomys fumeus  

Menkhorst, Knight 
2010 

A Field Guide to the Mammals of 
Australia, Third Edition, 2010. 
Oxford University Press.   

Pteropus 
poliocephalus  Menkhorst, Knight 

2010 

A Field Guide to the Mammals of 
Australia, Third Edition, 2010. 
Oxford University Press.   

 

 

 

 

http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=88
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=186
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?showprofile=Y&taxon_id=186
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Appendix 7: The DELWP’s NatureKit modelled Pre-1750’s Ecological Vegetation Classes 
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Appendix 8: The DELWP’s NatureKit modelled extant Ecological Vegetation Classes 
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Appendix 9: Vegetation Quality Assessment Results 
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Appendix 10: Flora survey results 
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# Acacia longifolia subsp. sophorae Coast Wattle      Protected * * 

* Acacia saligna Golden Wreath Wattle         * 

* Agapanthus praecox subsp. orientalis Agapanthus       * * 

* Agave spp. Agave       * * 

* Aira sp. Hair Grass       *   

  Allocasuarina verticillata Drooping Sheoak       *   

* Asparagus aethiopicus Emerald fern         * 

* Asparagus asparagoides Bridal Creeper       *   

  Austrostipa sp. Spear Grass       * * 

  Banksia integrifolia subsp. integrifolia Coast Banksia         * 

* Briza maxima Large Quaking-grass       * * 

* Briza minor Lesser Quaking-grass       *   

  Bursaria spinosa Sweet Bursaria       * * 

* Cenchrus clandestinus Kikuyu       * * 

  Clematis microphylla s.l. Small-leaved Clematis       * * 

* Conyza sumatrensis var. sumatrensis Tall Fleabane       *   

* Cotoneaster glaucophyllus Large-leaf Cotoneaster         * 

* Cotoneaster sp. Cotoneaster       * * 

  Cynodon dactylon Couch         * 

* Dactylis glomerata Cocksfoot       * * 

  Dianella admixta Black-anther Flax-lily       *   

  Dianella brevicaulis Small-flower Flax-lily       * * 

  Dichondra repens Kidney-weed         * 

* Dipogon lignosus Common Dipogon       * * 
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* Dodonaea viscosa  Purple Hop-bush       *   

* Ehrharta erecta var. erecta Panic Veldt-grass       *   

* Ehrharta longiflora Annual Veldt-grass       *   

  Eucalyptus viminalis subsp. pryoriana Coast Manna-gum       *   

  Ficinia nodosa Knobby Club-sedge       *   

* Gazania sp. Gazania       *   

* Genista linifolia Flax-leaf Broom         * 

* Hedera helix English Ivy       * * 

  Hibbertia sericea s.l. Silky Guinea-flower       * * 

* Hypochaeris spp. Cat's Ear       *   

# Imperata cylindrica Blady Grass         * 

* Kniphofia sp. Kniphofia    *  

* Lagurus ovatus Hare's-tail Grass         * 

  Lepidosperma gladiatum Coast Sword-sedge       * * 

# Leptospermum laevigatum Coast Tea-tree       * * 

  Leucopogon parviflorus Coast Beard-heath       * * 

* Ligustrum vulgare European Privet       *   

* Lolium sp. Rye Grass         * 

  Lomandra longifolia Spiny-headed Mat-rush       * * 

* Mentha pulegium Pennyroyal       *   

  Muehlenbeckia australis Climbing Lignum       * * 

* Myosotis sp. Forget-me-not     * 

  Olearia axillaris Coast Daisy-Bush      Protected *   

* Oxalis incarnata Pale Wood-sorrel       *   

  Oxalis perennans Grassland Wood-sorrel       *   

* Paspalum dilatatum Paspalum       * * 

  Pelargonium australe Austral Stork's-bill       *   
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* Pinus radiata Radiata Pine       *   

* Pittosporum tenuifolium Kohuhu       *   

# Pittosporum undulatum Sweet Pittosporum       * * 

* Plantago lanceolata Ribwort       * * 

  Poa labillardierei Common Tussock-grass       * * 

* Prunus laurocerasus Cherry Laurel       *   

  Pteridium esculentum Austral Bracken         * 

  Pultenaea tenuifolia Slender Bush-pea       *   

  Rhagodia candolleana subsp. candolleana Seaberry Saltbush       * * 

* Rubus fruticosus spp. agg. Blackberry       * * 

  Rubus parvifolius Small-leaf Bramble       * * 

  Rytidosperma sp. Wallaby Grass       *   

  Senecio biserratus Jagged Fireweed      Protected *   

* Senecio pterophorus African Daisy       *   

* Sonchus oleraceus Common Sow-thistle       *   

* Sporobolus africanus Rat-tail Grass       * * 

* Stenotaphrum secundatum Buffalo Grass       *   

  Tetragonia implexicoma Bower Spinach       * * 

* Vinca major Blue Periwinkle       * * 

* Conservation status key listed in Appendix 2. 
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Appendix 11: Fauna survey results 
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  Acanthiza pusilla Brown Thornbill         

  Anthochaera carunculata Red Wattlebird         

  Calyptorhynchus funereus Yellow-tailed Black-Cockatoo         

 Colluricincla harmonica Grey Shrike-thrush     

  Gymnorhina tibicen Australian Magpie         

  Neochmia temporalis Red-browed Finch         

* Turdus merula Common Blackbird         

 

Taxon Origin 

* Exotic species 

*? Introduced but there is doubt that the taxon has ever been established in Victoria 

? There is doubt that the taxon has ever been established in Victoria 
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Appendix 12: Native Vegetation Removal Report 
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Appendix 13: Quote for the purchase of Native Vegetation Credits 
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Maps 

 
Maps commence on the next page. 
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Map 1 –Location and distribution of VBA rare or threatened flora species 
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Map 2 –Location and distribution of VBA rare or threatened fauna species 
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Map 3a – Location and distribution of assessed native vegetation within study area 
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Map 3b – Location and distribution of assessed native vegetation within study area 
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Map 3c – Location and distribution of assessed native vegetation within study area 
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Map 3d – Location and distribution of assessed native vegetation within study area 
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Map 3e – Location and distribution of assessed native vegetation within study area 
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Map 4a – Location and distribution of native vegetation losses and ‘no go zones’ 
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Map 4b – Location and distribution of native vegetation losses and ‘no go zones’ 
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Map 4c – Location and distribution of native vegetation losses and ‘no go zones’ 
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Map 4d – Location and distribution of native vegetation losses and ‘no go zones’ 
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Map 4e – Location and distribution of native vegetation losses and ‘no go zones’ 
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