
 

 

 

21 March 2023 
 
 
 
 

NOTICE OF MEETING 

 
Dear Committee Member, 

The next Environmental Advisory Committee meeting will be held at 6.00pm on Monday, 
27 March 2023 in the Committee Room, 7000 Great Eastern Highway, Mundaring. 
 
The attached agenda is presented for your consideration. 
 
 
Yours sincerely 

 
Jonathan Throssell 
CHIEF EXECUTIVE OFFICER 
 
 
 
Please Note 
 
If a Council Member has a query regarding a report item or requires additional information 
in relation to a report item, please contact the senior employee (noted in the report) prior to 
the meeting. 
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AGENDA 

ENVIRONMENTAL ADVISORY COMMITTEE MEETING 

27 MARCH 2023 
 

ATTENTION/DISCLAIMER 
 

The purpose of this Committee Meeting is to discuss and make recommendations to 
Council about items appearing on the agenda and other matters for which the 
Committee is responsible. The Committee has no power to make any decisions which 
are binding on the Council or the Shire of Mundaring unless specific delegation of 
authority has been granted by Council. No person should rely on or act on the basis of 
any advice or information provided by a Member or Employee, or on the content of any 
discussion occurring, during the course of the Committee Meeting.  
 
The Shire of Mundaring expressly disclaims liability for any loss or damage suffered by 
any person as a result of relying on or acting on the basis of any advice or information 
provided by a Member or Employee, or the content of any discussion occurring during 
the course of the Committee Meeting. 
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ENVIRONMENTAL ADVISORY COMMITTEE MEETING 
COMMITTEE ROOM, 7000 GREAT EASTERN HIGHWAY, MUNDARING – 6.00PM 

 
1.0 OPENING PROCEDURES 

Acknowledgement of Country 

Shire of Mundaring respectfully acknowledges the Whadjuk people of the Noongar Nation, 
who are the traditional custodians of this land. We acknowledge Elders past, present and 
emerging and respect their continuing culture and the contribution they make to the region. 

1.1 Record of Attendance 

Committee   
Members   
   
Staff   
   
Apologies    
    
Guests   
 

2.0 ANNOUNCEMENTS BY PRESIDING MEMBER WITHOUT DISCUSSION  

3.0 DECLARATION OF INTEREST 

3.1 Declaration of Financial Interest and Proximity Interests 

Council Members must disclose the nature of their interest in matters to be discussed at 
the meeting (Part 5 Division 6 of the Local Government Act 1995). 
 
Employees must disclose the nature of their interest in reports or advice when giving the 
report or advice to the meeting (Sections 5.70 and 5.71 of the Local Government Act 
1995). 
 

3.2 Declaration of Interest Affecting Impartiality 

A Council Member or an employee who has an interest in a matter to be discussed at the 
meeting must disclose that interest (Shire of Mundaring Code of Conduct, Local 
Government (Admin) Reg. 34C). 

4.0 CONFIRMATION OF MINUTES OF PREVIOUS MEETINGS 

RECOMMENDATION 

 
That the Minutes of the Environmental Advisory Committee Meeting held 20 July 2022 be 
confirmed. 

 
5.0 PRESENTATIONS  

Nil 
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6.0 REPORTS OF EMPLOYEES 

6.1 Adoption of Local Biodiversity Strategy Following Public Consultation 

 
 

File Code EV PRG 1 

Author Briony Moran, Coordinator Environment and Sustainability  

Senior Employee Mark Luzi, Director Statutory Services  

Disclosure of Any 
Interest 

Nil 

Attachments 1. Local Biodiversity Strategy - Revised Draft ⇩  

2. Local Biodiversity Strategy - Revised Draft - Changes in 
Red ⇩  

3. Schedule of Submissions on draft Local Biodiversity 
Strategy ⇩   

 
  

SUMMARY 

The draft Local Biodiversity Strategy (LBS) has been advertised for public comment and 
revised following the consultation period.  The Committee is invited to recommend that 
Council endorse the revised draft LBS (refer to Attachment 1).  The draft LBS showing 
changes and additions is provided at Attachment 2. 

The revised draft LBS represents a consolidation of a number of previous plans and 
strategies relating to the natural environment.  It also represents a pivot towards actions 
that facilitate a culture of conservation, better sharing of knowledge and connections, and 
balancing of bushfire and biodiversity considerations.  

BACKGROUND 

Community surveys repeatedly raise environment as a key priority and this is reflected in 
the Shire’s Strategic Community Plan. Council adopted as a 10 year priority, ‘Shire-led 
conservation, protection and retention of natural areas’ and the overall vision for the area 
as “A Place for Sustainable Living”.  

Over the past 25 years, the Shire had developed a number of separate plans and 
strategies focussed on particular elements of the natural environment.  These included a 
Wildlife Corridor Strategy (2000), Community Education Strategy (2002), Local Biodiversity 
Strategy (2009), Environmental Management Plan (2012) and Roadside Conservation 
Strategy (2016).  Each of these plans or strategies served a purpose at the time, and 
supported many Shire projects, successful grant applications, and collaboration with 
environmental volunteers and other organisations. 

The Shire’s previous Local Biodiversity Strategy (endorsed in 2009) focussed heavily on 
clearing for development as a primary threat, and therefore prioritised identifying local 
natural areas on private land and protecting these from clearing through the local planning 
framework. The aims of the previous Local Biodiversity Strategy have largely been 
achieved. 

Biodiversity provisions in the local planning framework were strengthened with the 
introduction of the Local Planning Scheme No. 4.  The Shire’s approach and 
complementary Environmental Asset Inspection (EAI) service has been recognised at the 
state and national level by the Planning Institute of Australia.  
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Given the extent of natural areas on private land, maintaining the Shire’s environmental 
protections within its planning framework and the EAI service will be a priority.  

The Shire’s Environmental Advisory Committee and Council agreed that it was 
advantageous for the Shire move to away from overlapping single issue strategies, and  
consolidate these into a single higher-level document with a clear line of sight to the 
Shire’s Strategic Community Plan and Local Planning Strategy.  

The draft Strategy was advertised for public comment in accordance with the Council 
decision of 8 November 2022 (C4.11.22): 

That Council 

1. Endorses for the purpose of advertising, the draft Local Biodiversity Strategy, as 
shown in Attachment 1; and  

2. Advertises the draft Local Biodiversity Strategy, as shown in Attachment 1, for 60 
days. 

Issues raised in submissions are discussed in the Comment section below.  

STATUTORY / LEGAL IMPLICATIONS 

The effective implementation of a Local Biodiversity Strategy is consistent with section 
1.3(3) of the Local Government Act 1995, which states:  

In carrying out its functions a local government is to use its best endeavours to meet 
the needs of current and future generations through an integration of environmental 
protection, social advancement and economic prosperity. 

Broadly, the LBS is a strategic document and does not impose direct statutory or legal 
implications on the Shire.  The LBS does contain recommendations that seek to influence 
legislation, such as a recommendation to advocate for amendments to the Cat Act 2011.    

Once adopted, the LBS may also influence future revisions of Shire Local Laws and the 
local planning scheme.  

POLICY IMPLICATIONS 

The draft LBS is intended to be consistent with all of the principles of the Environmental 
Sustainability Policy (OR-23). 

The draft LBS also recommends: 

Consider amendment to Art Collection Policy (OR-09) to include works that celebrate 
the natural landscape and native species found within the Shire. 

FINANCIAL IMPLICATIONS 

Most actions reflect a recalibration of existing staff effort and resources; however, potential 
new business cases and indicative costs are noted where relevant within the draft LBS.    

Staff and Council will have an opportunity to revisit suggested initiatives/actions at that 
stage. Ultimately, these would inform preparation of future business cases for budget 
consideration.  

STRATEGIC IMPLICATIONS 

Mundaring Strategic Community Plan 2020 - 2030 

Priority 2 - Natural Environment 

Objective 2.1 – Protecting natural areas and biodiversity 

Strategy 2.1.1 – Pursue revegetation and address weeds and other threats to native flora 
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and fauna in partnership with Friends Groups, the wider community, government and non-
government organisations 

SUSTAINABILITY IMPLICATIONS 

Conservation of biodiversity has social and economic benefits in addition to protecting the 
natural environment.   

The LBS seeks to protect, enhance and celebrate local biodiversity, to the extent possible 
given the Shire’s role and available resources. Once adopted, it is expected to guide future 
actions until 2030.  The Strategy and the manner in which it is implemented will have 
significant long term implications across a range of sustainability outcomes in the shire.  

RISK IMPLICATIONS 

Risk: There is a Reputational risk if the revised draft LBS is not adopted, as it is a 
commitment in the Strategic Community Plan and Corporate Business Plan, or if due 
consideration is not given to public submissions. 

Likelihood Consequence Rating 

Unlikely Minor Low 

Action / Strategy 

The revised draft LBS is endorsed by Council.  

EXTERNAL CONSULTATION 

During the preparation of the draft LBS, a working group of the Environmental Advisory 
Group was formed to provide input into the vision, structure and direction of the new, 
consolidated strategy.  The working group also provided helpful input to the development 
of the wildlife corridor network, complemented by review of draft local wildlife corridors by 
staff of the Department of Biodiversity, Conservation and Attractions.   

The Covid-19 pandemic significantly disrupted the planned community consultation 
approach, however a degree of consultation has occurred in various forms already, 
including a Nature and Biodiversity Survey.  A number of actions have also been derived 
from previously adopted strategies that were subject to their own consultation exercises.   

Environmental volunteers in Friends Groups and Catchment Groups are important 
stakeholders in managing our natural heritage. Their feedback from local workshops 
regarding watercourse health and catchment management (February 2022), and bushfire 
and biodiversity (September 2022) helped shape the approaches and actions within the 
draft Strategy.  Some recommendations have also built upon the consultation with Friends 
Group and Catchment Group members regarding the future of the Eastern Region 
Landcare (catchment management) program, prior to the shift from the Eastern 
Metropolitan Regional Council (EMRC) to Perth NRM.  

Following Council’s November 2022 decision to endorse the draft LBS for the purpose of 
advertising, the draft LBS was advertised concurrently with the Watercourse Hierarchy 
Strategy from 25 November 2022 up to and including 6 February 2023.  Advertising 
included:  

 A notice in the local newspaper;  

 A notice and a copy of the LBS on the Shire's website and at Shire libraries; 

 Correspondence inviting comment on the LBS being sent to Friends Groups and 
Catchment Groups within the Shire; Perth NRM; the Department of Water and 
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Environmental Regulation; the Department of Biodiversity, Conservation and 
Attractions; the Department of Planning Lands and Heritage; the Whadjuk Aboriginal 
Corporation and Ballardong Aboriginal Corporation; the Department of Fire and 
Emergency Services; City of Kalamunda; City of Swan; Shire of York; Shire of 
Northam; Shire of Toodyay; and the Mundaring Volunteer Fire and Rescue Service. 

 Correspondence inviting comment on the LBS being sent to all landowners with a 
mapped wildlife corridor on their property.   

During this period 43 submissions were received which provided comments on the draft 
LBS.  In general, submissions were in support of the draft LBS and some submitters 
provided suggestions for improvement.  Several submitters objected to an action relating 
to future assessment of small parcels of reserved land that may be recommended for 
alternative uses if they have low ecological or recreational values.  One submission was 
received objecting to future consideration of potential expansion of the Karakamia Wildlife 
Sanctuary to include a portion of Quail Street Reserve.  

During the advertising period for the draft LBS, residents were asked to note what they 
thought were the highest priorities.  High priority issues/actions that were raised in multiple 
submissions were:  

 Need for additional staff and resources to look after the natural environment; 

 Need for research and better monitoring / reporting on the natural environment, 
particularly for fauna; 

 Need for animal control (fox and feral animal control program; changes to laws to 
require containment of pet cats; keeping dogs on leashes; enforcement by rangers); 

 Importance of support, communication and coordination with Friends Group and 
Catchment Group volunteers; 

 Need for more weed management across all land tenures; 

 Complexity of bushfire mitigation and interaction with weeds; noting opportunities to 
learn from traditional owners and need to better inform residents about fire safety / 
arson / carelessness; 

 Need for more landowner engagement; assistance to manage threats and 
environmental education opportunities; 

 Note impacts of climate change make watercourses even more important as refuges 
and wildlife corridors; 

 Need for stronger clearing rules and more funding for environmental restoration from 
State and Commonwealth Government; and 

 Need for regional approaches including partnerships with regional organisations and 
neighbouring local governments.  

The Department of Biodiversity, Conservation and Attractions did not provide a formal 
submission, but provided the comments below:  

Overall DBCA (P&WS) has no comments to make regarding the content of the draft 
LBS however recognises the importance of the document in identifying and outlining 
strategic environmental objectives and actions to be implemented within the Shire. 
Elements of the local planning framework and policy, administered by the Shire of 
Mundaring, greatly assist in the ability to retain and protect remnant vegetation on 
private land holdings, through the planning process. 
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In acknowledging the large areas of DBCA managed lands within the Shire of 
Mundaring, DBCA welcomes a continued collaborative working arrangement to assist 
in the coordinated management of conservation lands and biodiversity values. This 
includes initiatives to prevent illegal clearing on private land;, reducing bushfire risks; 
and reducing the threats to the DBCA managed State forest, national parks and 
nature reserves caused by illegal off-road vehicles, feral animals, firewood collection 
and rubbish dumping. 

DBCA hopes to continue to work with the Shire of Mundaring in the implementation of 
relevant LBS actions. 

The issues raised and responses made within the LBS are noted in the Comment section 
below.  The full submissions are detailed in Attachment 3.  

COMMENT 

Below is a list of issues raised by submitters during the public consultation period and the 
adjustments that have been made to the final draft strategy in response.  In addition, some 
submissions identified areas requiring clearer formatting or correction of typographical 
errors, which have been addressed in the revised draft LBS but not listed as issues raised.  

 Issue Response 

1. Importance of biodiversity 
and support for the strategy 
generally; require better 
definition of biodiversity and 
explanation of its 
importance and use of the 
word biodiversity within the 
vision statement.  

There was support for the strategy overall but some 
submitters noted that the definition of biodiversity 
was limited, and statements about reasons and 
opportunities for protecting it were also limited.  
Additional information was included in the draft 
strategy to address this (addition of specific 
Opportunities section).  

The phrase ‘biodiversity and natural areas’ replaced 
‘local natural areas’ within the vision statement. 

2. Include more information 
about strengths and 
opportunities for biodiversity 
conservation including 
potential collaborations with 
the Noongar Boodja Trust 
following Native Title 
Settlement. 

Additional information was included in the draft 
strategy to address this (Opportunities section) and 
text relating to the Native Title Settlement was 
moved from a section dealing with fragmented land 
management to the Opportunities section. 

3. Importance of biodiversity 
for human health and well-
being and support 
recognition of local flora 
and fauna through art. 

The dependence on biodiversity for health and 
wellbeing is recognised within the Shire’s 
Environmental Sustainability Policy, which is quoted 
within the LBS. Some additional text was included in 
the draft strategy to address this (Opportunities 
section). 

4. Importance of nature and 
biodiversity to the character 
and identity of the Shire, 
including supporting tourism 
and economic 
opportunities. 

This was noted in additions in the Opportunities 
section.  Continued protection of natural values 
would support aspirations of the Shire’s Tourism and 
Economic Development Strategy (in draft form at 
present).  

5. Need for research and 
better monitoring, 

Criticism of the lack of data on environmental 
conditions and fauna in particular is valid.  
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particularly to address the 
lack of data on fauna. 

Biodiversity planning in southwest Western Australia 
is based on vegetation complexes as a proxy for 
ecosystem diversity, but ideally would be based on a 
much deeper understanding of the ecology and 
species present.  

There are a number of actions that relate to 
improved mapping and monitoring in reserves, and 
development of management plans for high priority 
conservation reserves, which could include condition 
mapping and fauna surveys.   

The Shire can support research efforts but will rarely 
be the appropriate lead on a collaborative research 
project.  Participation in citizen science and other 
research initiatives would help address the lack of 
fauna data and monitoring for shire reserves, which 
are very limited. 

The measures listed for annual reporting are activity 
or effort based rather than condition based in most 
cases since there is no baseline for many 
environmental values, or capacity to measure 
condition. Additional measures could be included if 
they become available through State or 
Commonwealth initiatives or cost-effective 
monitoring systems are identified.  However, 
intensive monitoring for annual reporting would be at 
the expense of management effort to maintain the 
health of natural areas and address threats. 

6. Need for additional Shire 
staff to deliver the LBS, 
work with landowners and 
improve reserve 
management, even if 
volunteer numbers can be 
increased. 

Actions 1.20 (Employ additional staff for reserve 
management and coordinate conservation activities 
with bushfire mitigation) and 1.21 (Review efforts to 
increase volunteering and consider whether 
additional staff or contractors required) in the 
advertised draft LBS both require business cases to 
be presented to Council.   

Action 1.21 was listed as a Medium Term action 
(2025-2027) in the advertised draft LBS.  This has 
been changed to a Short Term action (2023-2025) in 
response to submissions, and the reference to 
review after efforts to increase volunteering removed. 
The updated action is ‘Increase on-ground resources 
for Shire management of natural areas and support 
for environmental volunteers.’ 

7. Need for support for 
Friends Groups and 
Catchment Groups, with 
improved communication 
and coordination with Shire 
activities. 

 

This is recognised within the LBS. The only change 
that is proposed is to bring forward an action relating 
to additional resources for looking after Shire 
reserves from ‘Medium’ term to ‘Short’ term as noted 
above. 
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8. Need for regional 
strategies, partnerships, 
and connections of wildlife 
corridors across local 
government boundaries. 

Regional Ecological Linkages for the Perth 
Metropolitan Region provide for wildlife corridor 
connections that cross local government boundaries.  
However, there are many environmental issues that 
would potentially benefit from more regional 
approaches, particularly where this could attract 
funding from the State or Commonwealth 
Governments. Action 1.11 in the advertised draft 
LBS only referred to regional projects in partnership 
with Perth NRM.  This action was adjusted to also 
include neighbouring local governments. 

9. Support establishment of a 
Landcare Centre but 
suggest it be pursued 
sooner, or included in the 
planned Mundaring multi 
purpose community facility 

Consultation for the Mundaring multi purpose 
community facility may consider various potential 
uses for the site, including Landcare, but will not 
necessarily include this use.  If this was to be 
included the timing may coincide with the 2027-2030 
‘Long Timeframe’ listed currently.   

10. Support re-establishment of 
paid Eastern Region 
Landcare Program rather 
than Landcare Centre. 

Pursuit of a physical Landcare Centre within the 
Shire need not be at the expense of participation in 
regional initiatives.  A business case would be 
required for Council to consider allocating funding 
towards the Eastern Region Landcare Program, now 
hosted by Perth NRM.  Action 1.11 was updated to 
include reference to a business case being required 
(noting that more detail would be required on the 
costs and services proposed by Perth NRM to 
enable that to be developed).  

11. Need to list or better explain 
other relevant legislation, 
such as requirements for 
clearing permits, and the 
roles of State Government 
agencies. 

This was addressed through minor edits to some 
sections of the draft (such as noting requirements for 
clearing permits), and additions within the 
Opportunities section including relevant legislation.  
A list of threatened fauna as identified under State 
and Commonwealth legislation was included as 
Appendix 4. 

12. Need for more landowner 
engagement and education 
on caring for the natural 
environment. 

This is recognised within the LBS as an important 
issue.  

13. Complexity of balancing 
bushfire mitigation with 
biodiversity conservation; 
fire interaction with weeds; 
and the need for nuanced 
approaches, learning from 
traditional owners, perhaps 
leaving some areas 
unburnt. 

This is recognised within the LBS and will require an 
adaptive management approach.  Shire staff will 
continue to monitor research in this area and keep 
refining natural area and fuel load management.   

14. Leave bushfire risk and 
mitigation out of this 

Biodiversity and bushfire risk management are 
intrinsically linked within our landscape and bushfire 
mitigation cannot be excluded from this Strategy 
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strategy. without ignoring a key opportunity for improving 
environmental outcomes. 

15. Question validity of 
Appendix 5 and its impact 
on State approaches to 
bushfire mitigation. 

There has been a significant volume of research 
published on bushfire behaviour in the last five years. 
One of the authors has confirmed that there are 
elements of the discussion paper that now require 
review.  This paper has therefore been withdrawn 
from the LBS appendices (may be published 
separately once adequately reviewed and updated).  

16. Need for education / 
prevention programs 
against arson and 
carelessness causing fire. 

The majority of fires that occur within the Shire are 
caused by humans, although usually through 
accidents or carelessness rather than arson.  Fire 
safety campaigns and arson prevention initiatives are 
undertaken by DFES, supported by WA Police.   

The Shire will continue to support delivery of these 
initiatives but it is not considered appropriate to 
develop parallel programs.  The Shire will also 
continue to promote awareness of safe burning 
practices, and restrictions based on conditions 
including ‘total fire bans’.  

17. Need to address weeds as 
a key threat; undertake 
opportunistic weed control, 
need to update priority 
weeds list. 

This is recognised within the LBS as it is a key 
challenge, requiring many different landowners and 
managers to undertake weed control. The review of 
the priority weeds list was shifted from ‘Medium’ to 
‘Short’ term.  Action 1.1 was modified to refer to 
opportunistic weed control in addition to following the 
Bradley method.   

18. Cease use of glyphosate / 

Continue use of glyphosate 
as weeds are more 
dangerous. 

Herbicides (including glyphosate) are used in the 
Shire to supplement non-herbicide methods of weed 
control.   Mechanical and/or hand removal methods 
are frequently undertaken however they alone are 
not sufficient to achieve an appropriate level of weed 
control, particularly given the very large areas of land 
the Shire manages.   

All herbicides, tools, machinery, and manual labour 
include some degree of risk, mainly to the person 
undertaking weed control activities. The most 
appropriate method of weed control will depend on 
the weed species, location, and resources available.   

Shire staff limit the use of glyphosate through 
alternative herbicides and initial mechanical and 
manual treatments where suitable, and using more 
targeted application including weed wands, smaller 
spray nozzles and ‘cut and paint’ 
approaches.  However, herbicide generally and 
glyphosate specifically remain important tools for 
limiting the growth and spread of weeds within the 
Shire and the consequent impacts on the natural 
environment, amenity and bushfire fuel loads.  
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19. Noting the expected 
impacts of climate change; 
some suggesting 
assessment of carbon 
sequestration through 
native vegetation. 

Estimation or modelling of carbon sequestered within 
Shire reserves is possible but complex.  
Opportunities to participate in State or regional scale 
initiatives would be considered as they arise.  On-
ground assessment of environmental values and 
improved management is considered a higher priority 
given limited resources.  

20. Noting importance of 
watercourses, particularly 
as a refuge in a changing 
climate; more clearly link to 
Watercourse Hierarchy 
Strategy objectives 
including retention of water 
in the landscape and 
providing for protection of 
aquatic species. 

The Local Biodiversity Strategy was developed in 
parallel with the Watercourse Hierarchy Strategy. 
This was addressed through additions within the 
Opportunities section to more clearly link to the 
Watercourse Hierarchy Strategy.    

21. Support for wildlife corridor 
concept with some 
suggestions for review of 
fences along corridors; 
installation of tunnels under 
roads; and more wildlife 
crossing signs. 

There are mixed findings on the effectiveness of 
fauna underpasses and tunnels where they have 
been installed, where wildlife do not always use them 
or where introduced predators take advantage of 
them to hunt at the exits.  Main Roads WA is the 
approval authority for wildlife crossing signs and is 
generally not supportive of new permanent signs, 
which is why purchase of additional temporary Green 
Spot signs is proposed in action 3.6. Action 3.7 
outlines Infrastructure Services preferred approach 
which includes verge modification and temporary 
signage.  

22. Need for ongoing fox and 
feral animal control to 
prevent continued decline in 
native wildlife, and to retain 
digging mammals which are 
important to maintain forest 
ecosystems and natural fuel 
load reduction. 

The Shire does not have an active fox or feral animal 
control program.  Some actions in Table 1 would 
relate to fox and feral animal control on reserves, but 
this is not explicit as they are one of many threats.  

Community Safety Rangers do not undertake fox 
control as it is not considered a community safety 
issue, or included under the local laws that they 
administer.  Action 2.21 provides for development of 
a service or program that supports control of feral 
animals on private land.   

Foxes and feral animals would be more effectively 
addressed at the regional scale through collaborative 
projects, and may be included in future under the 
Eastern Region Catchment Management Program or 
other regional initiatives.  

23. Mandatory cat containment 
within enclosures or on 
properties. 

It is not currently possible to apply the same sorts of 
restrictions to cat as dogs, under the WA Cat Act 
2011.  Action 2.20 provides for Shire advocacy to the 
State Government to enable these sorts of 
restrictions; however, a change to the local law to 
give effect to such changes would require further 
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public consultation. 
Action 2.19 has been modified slightly to include 
promotion of outdoor cat runs (also called ‘catios’) by 
residents on a voluntary basis, in addition to 
responsible pet ownership generally. 

24. Better enforcement of 
keeping dogs on leashes. 

Community Safety Rangers have enforcement 
options where dogs are found to not be effectively 
controlled or kept on a leash as required.  However, 
Rangers will not always be present to see and 
respond to issues of dogs that are not kept on a 
leash.   
Community expectations for responsible pet 
ownership continue to change and social norms 
about controlling pets to protect wildlife may be as 
effective in changing pet owners’ behaviour as 
Ranger enforcement activities.  Improved signage on 
reserves would help to clarify expectations for 
particular sites.  

25. Need for stronger protection 
against clearing; address 
threats of urban 
development more 
comprehensively; include 
clearer explanations of local 
natural area provisions and 
their use within planning 
decisions. 

There are State and Commonwealth laws providing 
protection of native vegetation, which are 
administered by the State and Commonwealth 
Governments.  It appears some of these may be 
intended to be strengthened and the Shire may 
participate in consultation processes, but not enough 
is known to list this as a specific action.  

Important decisions about zoning land for 
development and subdivision that can lead to 
significant clearing are made by the State 
Government. 

The Shire provides some additional protection of 
native vegetation through provisions in the Local 
Planning Scheme No. 4, however there are also 
specific exemptions in recognition of existing 
property rights and bushfire safety requirements.  
While the native vegetation protection provisions in 
Local Planning Scheme No. 4 do not protect all 
native vegetation (particularly on smaller, residential 
lots) they do provide more extensive environmental 
protection than many equivalent local planning 
schemes and have been regarded as best practice in 
WA.  Some additional explanation of this was 
included in the Opportunities section.  

26. Advocacy to the State and 
Commonwealth 
Governments for stronger 
environmental protection 
legislation and more 
funding for science-based 
environmental restoration 
programs. 

An additional action addressing this was included in 
Table 2 in response to submissions.  

Action 2.9 is ‘Advocacy to the State and 
Commonwealth Governments for stronger 
environmental protection legislation and more 
funding for science-based environmental restoration 
programs.’ 
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27. Do not support 
rationalisation of reserves; 
suggest re-planting them if 
without conservation value. 

Action 1.29 in the revised draft LBS provides for a 
future assessment of potential alternative land uses 
for reserves identified as having low ecological and 
recreational values.  

Shire of Mundaring is rarely the owner of reserved 
land (so would not profit from the sale of reserves if 
any occurred) but is often the default manager of 
many types of reserves. The Shire does not currently 
have adequate staff to address all threatening 
processes and maintain the environmental values of 
existing nature reserves, and effort to recreate 
natural areas on highly degraded reserves would be 
at the expense of managing existing natural assets.  

There have been many small reserves created for a 
range of reasons over time which do warrant a 
review of whether they have conservation values or 
serve any other public purpose.  Consultation with 
nearby residents would be necessary to determine 
potential social and recreational values of small 
reserves. The State Government also requires 
consultation with surrounding landowners prior to 
changes of the status of reserves.   

To make it more clear that significant nature reserves 
would not be potentially included, this action was 
modified to specify reserves smaller than 0.5 
hectares in size to be assessed.  

Modified action 1.29 is ‘To better direct management 
effort and resources towards areas of greater 
conservation value, review reserves less than 0.5 
hectares to identify land with low ecological and 
recreational values, to consider for rezoning or 
alternate land uses (subject to community 
consultation).  

28. Oppose ‘lease’ of Quail 
Street Reserve to 
Australian Wildlife 
Conservancy. 

The loss of wildlife due to feral animals and roaming 
pets is well documented, as is the success of fenced 
conservation areas in allowing threatened fauna 
populations to recover. More intensive management 
is required for fully fenced conservation areas and 
this is beyond the capacity of the Shire to undertake, 
therefore feral predator exclusion fencing for Shire 
managed reserves has not been recommended.   

The Karakamia Wildlife Sanctuary, managed by the 
Australian Wildlife Conservancy, has a boundary in 
common with Quail Street Reserve.  It is surrounded 
by feral predator exclusion ‘floppy top’ fencing. As 
the original Sanctuary established by the founders of 
the Australian Wildlife Conservancy it is relatively 
small.  While no area has currently been identified for 
a change of management, there could be significant 
fauna conservation benefits to expanding the area 
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protected by the feral predator exclusion fencing. 
This would not necessarily include the whole of the 
reserve, or exclude visitors, but it could also address 
the unauthorised vehicle access that has been noted 
in this reserve.  The detail of any future proposal 
would include community consultation at the time.   

29. Establish a significant tree 
register; establish register 
of sensitive environmental 
areas. 

A register of environmentally sensitive areas is 
maintained by the State Government.  The National 
Trust has established a National Register of 
Significant Trees 

Local significant tree registers are sometimes used 
by local governments with much smaller geographic 
areas and fewer trees.  The current approach to 
protect remnant vegetation using the Local Planning 
Scheme No. 4 is more appropriate for the Shire’s 
landscape.   

30. Banning rodenticides and 
glue traps. 

Local government does not have the power under 
the Local Government Act 1995 to ban the use of 
particular products within its municipal boundaries.  It 
can participate in community awareness raising 
initiatives discouraging their use, including avoiding 
use of higher risk rodenticides on Shire facilities.   

Awareness raising is provided for in action 2.16, for 
discouraging the use of certain rodenticides that 
have a higher risk of secondary poisoning for wildlife 
and pets (Owl Friendly declaration).    

31. Banning invasive European 
and African plants. 

Local government does not have the power under 
the Local Government Act 1995 to ban the sale of 
particular plants within its boundaries.  The Shire 
maintains free books and other resources about 
weeds to discourage planting of weedy species.   

The Department of Primary Industries and Regional 
Development has enforcement powers for declared 
pest plants in WA.  

32. Require developers to 
relocate wildlife. 

Decisions relating to clearing permits, subdivision 
and substantial development are made by the State 
Government rather than the Shire.  Where given the 
opportunity to comment or make a recommendation 
on a proposal the Shire can recommend that wildlife 
relocation be included as a condition if the 
development is approved.  In addition, disturbance of 
wildlife can require separate approvals from the 
Department of Biodiversity, Conservation and 
Attractions.  

33. Better enforcement against 
illegal firewood collection 
and off-road vehicles. 

It is difficult (and can be potentially dangerous) for 
staff to identify offenders and address these issues 
across reserves managed by the Shire, Water 
Corporation, Department of Biodiversity 
Conservation and other State Government agencies.   
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The Shire’s ability to undertake direct enforcement is 
limited to Shire owned land and Shire managed 
reserves.  However, Shire staff may be able to assist 
with enforcement on other lands by serving as a 
point of contact for complaints by residents and 
reserve visitors.  

It is difficult to collect sufficient evidence to 
successfully prosecute in court.  New technologies 
such as drones may provide new opportunities to 
identify offences and offenders.  Collaborative 
approaches between agencies including WA Police 
to ‘blitz’ across multiple land tenures may be 
investigated.   

34. Note importance of fungi 
and soil biodiversity.  

This is recognised within the LBS (including the lack 
of data). Some additional information included in the 
Opportunities section.  

35. Support landowner 
assistance for conservation, 
including suggestion for 
rate rebates or subsidies, or 
contributions from the 
broader Perth Metropolitan 
Region to help maintain 
natural areas on private 
property as ‘the lungs and 
kidneys of Perth. 

The need for additional support for conservation on 
private land is recognised within the LBS.  

Rate discounts and rebates funded by other Shire 
ratepayers are not considered viable due to the 
extent of local natural area on private properties 
within the Shire, and the limited urban growth 
potential.   

Landowners with significant natural areas may be 
able to access some financial assistance through the 
proposed national Biodiversity Certificates scheme.  

36. Provide for Environmental 
Management System and 
risk assessment. 

An Environmental Management System (EMS) 
would improve transparency and accountability for 
decisions affecting the natural environment, but 
would be time consuming to implement and maintain.  
Current staff and resources are already stretched, 
and additional resources are recommended to be 
directed to improving on-ground environmental 
management and coordination between shire 
services and volunteers.  Given the limited resources 
available implementation of an EMS has not been 
recommended as an action.  This may be 
reconsidered when the LBS is reviewed in 
2026/2027 or if substantial additional resources for 
environmental management became available 
beforehand. 

37. Sustainability of economic 
growth models, adoption of 
triple bottom line accounting 
and properly valuing the 
natural environment. 

Deep concerns about widespread environmental 
degradation and broad social and economic 
sustainability are increasingly common, but not able 
to be addressed within the scope of the LBS.  These 
concerns have informed the aims of the United 
Nations Sustainable Development Goals or ‘Global 
Goals’ which are more specific than triple bottom line 
accounting.  Where work undertaken by the Shire 
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through the LBS is aligned with particular Global 
Goals this could be included in annual reports to 
Council.   

38. Include an all-of Shire 
community engagement 
plan about environmental 
protection. 

The Shire has a general Community Engagement 
Framework.  Environmental education is ongoing 
and adaptable to community interest, environmental 
issues and management needs as they arise. A 
specific separate plan is not recommended.   

39. Signs or education 
initiatives against feeding 
ducks/wildlife. 

Signs warning against feeding ducks or wildlife may 
be necessary at water bodies such as Lake 
Leschenaultia or Broz Park (planned installation for 
this year).  Shire environmental education initiatives 
emphasise providing water for wildlife rather than 
food. 

40. Concept of hills local 
nursery for re-vegetation. 

There are multiple privately owned nurseries that are 
propagating native seedlings suitable for use within 
the Shire at competitive prices. In addition, there are 
local native plants propagated and made available 
through plant sales from Trillion Trees and the 
Eastern Hills Branch of the Wildflower Society of WA.  
This has not been included as a separate action but 
may be an element included in future consideration 
for establishment of a Landcare Centre.  

 

It must be noted that the full, successful implementation of the Strategy will require future 
budget decisions that result in additional staff and resources for environmental 
management.  Actions that will result in additional staff are considered highest priority as 
they will have the greatest impact in improving environmental management and 
biodiversity conservation.  However, these decisions will also be based on the specific 
business cases that are prepared and the range of budget pressures and priorities that 
Council must take into account in its annual corporate business plan and budget process.  

VOTING REQUIREMENT 

Simple Majority  

RECOMMENDATION 

 
That Council endorses the draft Local Biodiversity Strategy, as shown in Attachment 1.  
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Mundadjalina-k ngala kaditj Noongar moort nidja Wadjak boodjar-ak kalyakool 
moondang-ak kaaradj-midi. Ngala Noongar Moort wer baalabang moorditj kaadidjiny 
koota-djinanginy. Ngala Noongar wer Torres Strait Moort-al dandjoo koorliny kwaba-
djinanginy. Koora, yeyi wer kalyakool, ngalak Aboriginal wer Torres Strait birdiya wer 
moort koota-djinanginy. 
Shire of Mundaring respectfully acknowledges the Whadjuk people of the Noongar Nation, 
who are the traditional custodians of this land. We acknowledge Elders past, present and 
emerging and respect their continuing culture and the contribution they make to the region. 

Acknowledgement of
Country

 

Images: Front cover: Title John Forrest Vista by Rene Baur 

              This page: Enchanted by Aaron Cuthbert 
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Foreword from Shire 
President

Biodiversity is the diversity of life on 
earth. Our local biodiversity is the 
Shire’s living landscape, including all 
native plants and animals. 

The health of the natural environment 
underpins the health and wellbeing of 
our community, and the strength of our 
local economy.

This Strategy identifies threats to our 
local biodiversity including clearing, 
dieback, invasive species and climate 
change.

It also identifies ways that the Shire 
and other custodians of natural areas 
can help protect our natural heritage 
for the future. 

The Shire cares for important natural 
areas within local conservation 
reserves, but they will not be viable 
in the long term without strong 
connections to natural areas managed 
by individual landowners and the State 
Government.

An important element of this Strategy 
is the Wildlife Corridor Network which 
connects important local nature 
reserves with larger regional and 
national parks. The Wildlife Corridor 
Network includes major watercourses 
as well as local and regional ecological 
linkages.

These connections across the 
landscape provide for the continued 
movement of wildlife to maintain 
genetic diversity and re-colonise areas 
after fire, and also allow for pollination 
and seed dispersal to maintain plant 
diversity.  

I would like to express my sincere 
gratitude to all community members 
who provided feedback on the draft 
Local Biodiversity Strategy. Your 
insights and ideas have been essential 
in informing many of the issues 
and actions addressed in this final 
document.

It is my great pleasure to present the 
Shire of Mundaring’s Local Biodiversity 
Strategy 2023 - 2030.

Cr James Martin
Shire President
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The Shire’s Local Biodiversity Strategy maps a pathway for the Shire to tackle 
environmental threats, and celebrate and enhance our natural and cultural 
heritage.

Community surveys repeatedly raise environment as a key priority and this is 
reflected in the Shire’s Community Strategic Plan. Council adopted as a 10 year 
priority, ‘Shire-led conservation, protection and retention of natural areas’ and 
the overall vision for the area as:

‘A Place for Sustainable Living’

Executive Summary
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Executive Summary

Whether it is promoting nature-based tourism 
or carefully managing bushfire risk to avoid 
catastrophic wildfires; the Shire’s social and 
economic success is intrinsically linked to a 
well-managed environment.  

The Shire’s ability to undertake, assist and 
advocate for environmental management 
differs across reserves, verges and privately 
owned land. The Shire is directly responsible 
for managing 1,310 hectares of native 
vegetation, spread over many reserves 
of various sizes.  Integrating bushfire and 
biodiversity management within our nature 
reserves provides an opportunity to lead by 
example and share management approaches 
with residents, who collectively manage 
another 6,130 hectares of natural areas on 
private property. 

Maintaining biodiversity values on local 
reserves and private properties also helps 
maintain the important wildlife corridor network 
between national parks. There are 35,000 
hectares of native vegetation within the Shire 
managed by the State Government (and Water 
Corporation) in national parks, state forests 
and water catchment.

The United Nations Decade of Ecosystem 
Restoration (2021 – 2030) aims to address the 
twin crises of climate change and biodiversity 
decline.  

Many of our native species and ecosystems 
will also be increasingly affected by climate 
change over the coming decades. At a local 
level, custodianship of natural areas may 
include environmental restoration after fire, 
drought or heatwave impacts. 

To add to the complexity, our natural areas are 
part of an intricate web of life that we are still 
learning about. It is likely there are still many 
small species that have not been identified and 
named, and relatively few have been studied 
well enough to understand their current habitat 
and conservation requirements. 

The Shire can participate in research, 
or facilitate connections and sharing of 
knowledge for better biodiversity conservation.

The Shire’s Environmental Advisory Committee 
assisted in developing this vision for the Shire’s 
new Local Biodiversity Strategy:

Biodiversity and natural areas are 
protected, connected and cared for 
through community stewardship and 
a strong culture of conservation.

A deeper sense of custodianship of land and 
water will be required, as well as a willingness 
by all stakeholders to communicate, 
collaborate and continuously improve land 
management practices.



Attachment 1 to Report 6.1 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

24 

  

6 Shire of Mundaring Local Biodiversity Strategy 2023 - 2030

Contents

Executive Summary                                                                                   4
Introduction                                                                                                8 
Consolidating Environmental Strategies                                                  5
Opportunities                 17   
The Challenges Ahead                                                                            23  
 Future Development & Growth                         24
 Scale and Resources       25
 Fragmented Land Management      30
 Fire          31
 Knowledge         33
 Climate Change        36

Local Environmental Threats                 39 
 Dieback         40
 Clearing         40  
 Illegal Logging        41   
 Weeds                  42  
 Introduced Animals       43
 Poison and Pollution       44

Rising to the Challenge          45
 Vision           45
 
 Principles         46
  Celebrate Nature      46
   Expand and Support Volunteer Network  47
  Enhance Reserve Management and Coordination 51
  Support Conservation on Private Land   53
  Strengthen Wildlife Corridor Network   55
  Improving Animal Management    57
  Provide Water for Wildlife     59
  Support Artificial Habitats     59
  Knowledge and Research     60
  Limit Disease and Dieback Spread   61
  Integrating Conservation with Bushfire Mitigation 62
 
 Shire’s Role Moving Forward      65



Attachment 1 to Report 6.1 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

25 

  

7 Shire of Mundaring Local Biodiversity Strategy 2023 - 2030

Contents

Actions to Protect our Natural Heritage               66  
 Managing Nature Reserves      66    
 Custodianship of Natural Areas      70   
 Verges and Roadside Conservation     74
 Advocacy for State Managed Lands     76  
 Actions Requiring Business Cases     78   
 

 Reporting and Review       79  

Appendices
 
 Appendix 1: Achievement of Local Biodiversity Strategy Goals  80

 Appendix 2: Extent of Native Vegetation Complexes Remaining  89

 Appendix 3: Wildlife Corridor Network Maps     93
 
 Appendix 4: Threatened Fauna List     109

 Appendix 5: Fire and Biodiversity Issues    112

 Appendix 6: Dieback Management Priorities    119

 Appendix 7: Priority Weed Species     122



Attachment 1 to Report 6.1 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

26 

  

8 Shire of Mundaring Local Biodiversity Strategy 2023 - 2030

The Shire of Mundaring is located within the south-west Western Australian ‘global biodiversity 
hotspot’. This means that this region is biologically rich with diverse plants, animals and 
ecosystems, but also that they are under threat.  

The Shire contains significant areas of forested national parks and protected water catchments.  
This provides important habitat for many native animals – but with a relatively small-dispersed 
population and rates base, also presents a challenge caring for parks and reserves over a large 
geographical area. 

In most cases there is very limited knowledge of our native animal population, and scarce 
information about fungi (which play important roles in tree and forest health). By contrast there is 
extensive mapping of remnant native vegetation, so this is used as the foundation of biodiversity 
planning in the Perth Metropolitan Region.

Traditional Owners
The traditional owners of most of the Shire area are the Whadjuk (Wajuk) Noongar people, with 
Aboriginal occupancy dating back tens of thousands of years. The north-east part of the Shire 
extends into Ballardong country. Evidence suggests that forests within the southwest of Western 
Australia were subject to cool mosaic burns by Noongar people, using fire to carefully shape the 
forest structure. It appears some areas were rarely burnt. Natural areas with a range of ages since 
fire provide more diverse habitats.

Colonisation removed Noongar people from their traditional lands and prevented the continuation 
and teaching of cultural practices, which has caused significant loss of knowledge of native 
plants, animals, and land management. 

 The AIATSIS Map of Indigenous Australia – southwest 
Western Australia (from aiatsis.gov.au)

Introduction
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Historic Development
European settlement of the area increased from the 1840s. The colonial population was minimal 
until the 1880’s, with small villages established mainly along the railway line and Great Eastern 
Highway (formerly the York Road). Significant growth came in the early 1900s, following the 
construction of the Mundaring Weir. 

This continued well after the post-war years, particularly during the 1970s and 1980s. 

Development and growth has had a significant impact on biodiversity values. During early 
settlement, natural biodiversity was treated as both a potential resource and an impediment to 
opening up productive rural land uses. 

Historical aerial imagery from 1961 illustrates the legacy from early colonisation and government 
policy. When compared to 2020, vegetation canopy density has grown simultaneously as the 
population density increased. The Shire and other land managers are now left with complex land 
management issues. 
 

Introduction

The Shire now contains a combination of large areas of untouched or regrowth forest, amongst 
manicured gardens, lawn and introduced plants that have, in some cases, become invasive 
species.  

Many residents of the Shire have either grown up in the area, or moved for lifestyle ‘tree-change’ 
reasons. This has also served to reinforce community values about the importance of the 
environment. Since early settlement, community attitudes have shifted away from exploitation 
towards celebrating nature and biodiversity.  

As climate change intensifies and the threat of bushfire increases, the Shire must continue to 
reconcile necessary bushfire risk mitigation with biodiversity conservation. 

Lacey’s ‘Enterprise Saw Mill’ at Sawyers Valley - 1890s. Photo courtesy of the State Library of WA
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1961 aerial photo - 
Hovea/Parkerville

2020 aerial photo - 
Hovea/Parkerville

Below are aerial images covering the Hovea/ Parkerville area, showing change and development 
over the past six decades. Watercourses are shown in blue as reference points. 

Significant regrowth of native vegetation has occurred in some locations, while the density of 
settlement has increased significantly. The form of residential and semi-rural subdivision that 
occurred in past decades would not be permitted under current Western Australian Planning for 
Bushfire Protection Guidelines.

Introduction
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1961 aerial photo - Swan View 
Brown Park to John Forrest 
National Park

Introduction

2020 aerial photo - Swan View 
Brown Park to John Forrest 
National Park

Below are aerial images covering part of the Swan View/Greenmount area, showing change 
and development of the past six decades. Watercourses are shown in blue as reference 
points.

Denser settlement has been possible on the coastal plain where lots were connected to deep 
sewerage.
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Local Planning Strategy 
The Shire’s Local Planning Strategy (2013) recognised the historic growth pattern, current 
constraints and community aspirations and adopted:

• a low growth approach to account for the natural geophysical constraints (topography, 
soil, vegetation, bushfire) in the eastern portion of the Shire;

• limited growth in or near existing townsites where appropriate;
• two designated new townsites North Parkerville and North Stoneville, (that may or may 

not eventuate for the purposes of this strategy); and 
• subdivision potential directed to infill in the existing foothills urban areas. 

The rural wedges and natural spaces between nodes of existing local centres will continue to 
be the defining characteristic of the Shire. 

Spatial themes of the Local Planning Strategy 

The future of the North Parkerville and North Stoneville townsites is still somewhat unknown and 
ultimately rests with the State Government and/or the State Administrative Tribunal.

The Local Planning Strategy also introduced mapping and protection of Local Natural Areas 
based on the Local Biodiversity Strategy 2009, which are still in effect (and effective).

Introduction
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Community Healthy, safe, sustainable and resilient community 

where businesses flourish and everyone belongs

Transport, infrastructure and planning for liveable, 
connected communitiesBuilt Environment

Trusted, leading and listening
local government

Governance

 
Natural environment A natural environment that is protected, 

sustainable and enjoyed

Over the 10 year life of the SCP, a priority of the Council is ‘Shire-led conservation, protection and 
retention of natural areas’. 

To ensure this LBS is aligned with Community and Council expectations, it must seek to enhance 
environmental outcomes, amongst other goals and including the importance of measured and 
appropriate bushfire preparedness for community safety. 

Introduction

Strategic Community Plan
The Strategic Community Plan (2020 - 2030) is a long-term guiding document for the Shire or 
Mundaring, developed following broad consultation about community values, concerns and 
vision for the future. Preparing an updated Local Biodiversity Strategy was an action identified 
within the Shire’s Strategic Community Plan (SCP).
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Environmental Sustainability Policy
The Shire’s Environmental Sustainability Policy was adopted in 2018. It consolidates the Shire’s 
strategic position on key environmental issues and provides a basis for future environmental 
initiatives. Its purpose is: 

To establish a sustainable Shire that demonstrates our corporate and 
community commitment to the environment and reflects our responsibility 
to its natural assets for future generations. The Shire strives to be a leader in 
local government sustainability and environmental management.

Although environmental management and sustainability at a global level are closely intertwined, 
the Shire’s Local Biodiversity Strategy is intended to focus on the protection and management 
of the natural environment. A ‘sustainability strategy’ or similar may be prepared at some future 
point. 

The following guiding principles of the Environmental Sustainability Policy were identified as 
particularly relevant in the preparation of this Local Biodiversity Strategy: 

1.1.  Biodiversity and watercourse integrity should be maintained and mitigation measures will  
 be considered where the works cannot be designed or constructed to avoid impacts.

1.2.  The Shire will strive to lead by example in balancing bushfire risk management with 
 maintaining biodiversity and conservation of natural landscapes.

1.3.  Allocation of Shire resources for natural area management will take into account
 social and ecological values and the nature of threatening processes.

1.4.  Human induced climate change is recognised as a key threat to biodiversity, requiring   
 mitigation action to reduce carbon emissions at all levels of government, and adaptation to  
 local impacts.

3.1.  The Shire recognises that healthy ecosystems and well-managed natural areas support the  
 health and well-being of the community, and the Shire will strive to lead by example as a  
 responsible custodian of public environmental assets.

4.2. The Shire will remain agile; learning and collaborating with community groups, research in 
 stitutions and relevant government agencies to adapt best practice environmental
 management to fit the Shire’s context.

Introduction
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Consolidating 
Environmental Strategies 

Over the past 25 years the Shire had 
developed a number of separate plans and 
strategies focussed on particular elements 
of the natural environment. These included a 
Wildlife Corridor Strategy (2000), Community 
Education Strategy (2002), Local Biodiversity 
Strategy (2009), Environmental Management 
Plan (2012) and Roadside Conservation 
Strategy (2016).

Each of these plans or strategies served a 
purpose at the time, and supported many 
Shire projects, successful grant applications, 
and collaboration with environmental 
volunteers and other organisations. However, 
continuing to create and update many discrete 
plans and strategies does not aid Shire staff 
and volunteers to understand and work 
together towards a common goal. 

The Shire’s Environmental Advisory Committee 
has agreed that it was advantageous for the 
Shire move to away from overlapping single 
issue strategies, and consolidate these into 
a discrete higher-level document with a clear 
line of sight to the Shire’s Community Strategy 
Plan and Local Planning Strategy. 

The original Local Biodiversity Strategy had 
a significant focus on identifying local natural 
areas on private land and adding protection 
from clearing through the local planning 
framework, informed by vegetation complex.
This is outlined in Appendix 1.  

The goals set in this regard have largely 
been met, and the success of the previous 
strategy is noted in Appendix 1. An update 
on the extent remaining in different vegetation 
complexes is provided in Appendix 2.

 
 
 
 
 
 
 

 

 

This Local Biodiversity Strategy now seeks
to draw together and consolidate actions to 
protect the natural environment into a single 
document that more clearly states the Shire’s 
intent and guides staff efforts.

A review of implementation of the actions 
under previous strategies was undertaken
by Shire staff, followed by a peer review
by an environmental consultancy including
a previous employee of the Shire (past 
Coordinator of Environment). The plans 
reviewed were:

• Local Biodiversity Strategy
• Roadside Conservation Strategy
• Wildlife Corridor Strategy
• Private Land Conservation Strategy
• Community Education Strategy
• Environmental Management Plan
• Local Climate Change Adaptation Action

  Plan (actions relevant to biodiversity)
• Local Planning Strategy (actions relevant to

biodiversity)
• Eastern Region Catchment Management

Plan

This review found that, of 530 actions across 
nine plans and strategies, just over 50%
had been fully completed. Nearly 20% of 
actions were considered partially complete or
‘ongoing’. Some actions were noted to now 
be the responsibility of other organisations, or 
established as business as usual for the Shire. 
Overall,14% were assessed as no longer  
relevant. Some duplication  of similar actions 
was also noted across the  nine documents, 
supporting the approach to  consolidate 
strategies relating to the natural  environment.
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The reviewers noted that implementation of Local Biodiversity Strategies and overall pursuit 
of the Community Strategic Plan vision, ‘A place for sustainable living’, will require a holistic 
approach. A number of themes were identified relevant to environmental management and the 
consolidated Local Biodiversity Strategy, including training, education, volunteer engagement, 
mapping, funding, advocacy and research. 

Bushfire risk and implementing bushfire mitigation for community safety whilst protecting, 
conserving, and enhancing biodiversity was noted as one of the biggest challenges. Both 
planned fire and wildfire can have impacts on native species, and different species have different 
requirements. Fire mitigation works can also provide opportunities for significant weed control 
and can coordinate with actions that support biodiversity conservation on both public and private 
land. 

The review also noted that available staff and resources will limit the implementation of any plan 
or strategy. In this regard the reviewers suggested additional staffing resources be acquired. 

These suggestions were provided from assessing the actions not completed and summarising 
the gaps and/or workload associated with the implementation.  

Suggestions included: 

• a stewardship officer to assist with private land conservation, education and training;

• a strategic environmental officer to assist with data (mapping), research, advocacy, funding 
and implementation of strategic objectives of the LBS;

• a reserve management officer or fire ecologist helps with environmental reserve 
management including a strong fire education background; and

• further bolstering the area of catchment support and volunteers within the friends group 
framework may require an additional resource/partnership.

Previous strategies had recommended the creation of a part time Stewardship Officer position 
and a Reserve Management Officer.  

Rather than create a new and separate position of Stewardship Officer, this Strategy has 
recommended an increase to the capacity of existing part time Environmental Officers. 

Business cases will be required as part of the annual Council budget process for future creation 
of new environmental positions, or further increases to part time positions. 

 

Consolidating Environmental 
Strategies
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Opportunities

Biodiversity is defined in Australia’s Strategy 
for Nature 2019-2030:

Biodiversity is the variety of all life forms on 
earth — the different plants, animals and 
micro-organisms and the ecosystems of 
which they are a part.

There is State and Commonwealth 
Government legislation that provides for 
protection of biodiversity, listing of threatened 
species and ecosystems, and approval 
processes for actions that may impact on 
biodiversity.  The key legislation is:  

• Environment Protection and Biodiversity 
Conservation Act 1999 (National)

• Biodiversity Conservation Act 2016 (WA)
• Environmental Protection Act 1986 (WA)
• Conservation and Land Management Act 

1984 (WA)
• Planning and Development Act 2005 (WA)

The Shire of Mundaring is located within the 
South West Australia Ecoregion which is 
Australia’s only Global Biodiversity Hotspot.  
Although this Ecoregion only covers 5% 
of Australia, it contains about 8,000 plant 
species, which is more than one-third of 
Australia’s known flowering plants. The 
Ecoregion is also home to many unique fauna 
and it is designated as a ‘Hotspot’ because its 
rich biodiversity is under threat.  

Protection of Local Biodiversity
Shire of Mundaring has a range of advantages 
and opportunities to conserve biodiversity.  
First and foremost, the Shire has retained 
a far greater extent of remnant native 
vegetation and natural watercourses than 
most local government areas within the Perth 
Metropolitan Region.  

This means that there are native plants and 
animals still in functioning ecosystems and 
natural areas, including the great diversity of 
life underground.  Fungi and micro-organisms 
within the soil are an invisible but essential 
part of natural ecosystems and support forest 
health. 

Clearing of native vegetation is primarily 
governed by the Department of Water and 
Environmental Regulation clearing permit 
process under the Environmental Protection 
(Clearing of Native Vegetation) Regulations 
2004.

Through the Planning and Development Act 
2005, the Shire provides some additional 
protection of native vegetation through 
provisions in the Local Planning Scheme 
No. 4. 
 
However, there are also specific exemptions 
in recognition of existing property rights and 
bushfire safety requirements.  

The additional protection through Local 
Planning Scheme No. 4 is based on the 
mapping and prioritisation of remnant 
vegetation following the Local Government 
Biodiversity Planning Guidelines for the Perth 
Metropolitan Region (2004).  

The Guidelines provide for biodiversity 
planning using vegetation complexes as 
a proxy for ecological diversity.  This is 
a pragmatic approach given the many 
knowledge gaps for particular species and 
ecosystems.  
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Opportunities

The extent of remnant vegetation in the Shire is shown below by vegetation complex.  This 
mapping was undertaken by the Western Australian Local Government Association (WALGA) 
in 2020 through its now-ceased Environmental Planning Tool (LG Maps) service, using data 
provided by State Government agencies.

Native Vegetation Extent by Vegetation Complex in Shire of Mundaring (2020)
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Opportunities

 
 
 
 

Mapping and prioritisation of remnant native vegetation outside of the State’s conservation
estate was completed in developing the Local Biodiversity Strategy 2009. This was given effect 
through inclusion of Local Natural Area (LNA) mapping in the Local Planning Strategy and specific 
clauses in Local Planning Scheme No. 4 (see Appendix 1). Areas of LNA shown below have been 
classified as Conservation, Protection or Retention, and other LNA that has limited protection  due 
to the zoning and existing development rights should still be retained where possible.

Protected Local Natural Areas and National and Regional Parks
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Opportunities

The Local Planning Strategy and Local Planning Scheme No. 4 also included provisions regarding 
bushfire risk, which sought to balance environmental protection with protection of human life and 
property. Mapping of Bushfire Prone Areas is now undertaken by the State Government. 

Fire and Emergency Services Commissioner 
Designated Bushfire Prone Areas
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Opportunities

The designation of areas of intact native 
vegetation as ‘Local Natural Areas’ provides 
a trigger for a planning application and local 
environmental assessment where clearing 
is proposed. This includes clearing that is 
required to address bushfire risk under the 
State Guidelines for Planning in Bushfire 
Prone Areas.  DFES has encouraged the Shire 
to consider refusing or objecting to proposals 
where biodiversity and bushfire matters 
cannot be reconciled, rather than providing for 
or recommending conditional approval.

While the native vegetation protection 
provisions in Local Planning Scheme No. 4 do 
not protect all native vegetation (particularly 
on smaller, residential lots) they do provide 
more extensive environmental protection than 
many equivalent local planning schemes and 
have been regarded as best practice in WA.  

Local Planning Scheme No. 4 also provides 
for additional protection of watercourses and 
riparian vegetation. This is in addition to the 
requirements for permits from the Department 
of Water and Environmental Regulation for 
permits to interfere with the beds and banks of 
a watercourse.  

The Watercourse Hierarchy Strategy that 
was prepared concurrently with this Local 
Biodiversity Strategy assessed the health 
of watercourses within the Shire and the 
adequacy of provisions within the local 
planning framework. Watercourses naturally 
form an integral component of wildlife corridor 
networks. They will become increasingly 
important as water sources and refuges in a 
changing climate.  

Implementation of recommendations 
within the Watercourse Hierarchy Strategy 
will also help protect biodiversity through 
protecting riparian areas from inappropriate 
development, and managing stormwater flows 
to retain more water in the landscape while 
preventing erosion.

Valuing the Natural Environment
Many residents are already actively involved in 
caring for the natural environment, whether on 
their own property or as a volunteer. People 
take pride and joy in establishing wildlife 
friendly gardens and seeing native species 
breed in nest boxes they have installed.  

Forest Red-tailed Black Cockatoo 
Chick in Nest Box (Photo courtesy of 
Simon Cherriman)
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Opportunities

The importance of biodiversity and benefits of 
time in nature for human health and well-being 
is increasingly well recognised. Our natural 
landscapes and biodiversity are also central 
to the character and identity of the Shire, and 
celebrated in works by local artists.  

Protection of the Shire’s natural assets also 
supports aspirations of the Shire’s Tourism 
and Economic Development Strategy to 
capitalise on and enhance the Shire’s natural 
assets without compromising its highly 
valued and unique natural environment. The 
combination of proximity to greater Perth 
and an attractive, biodiverse landscape will 
continue to provide tourism and economic 
opportunities. 

Partnerships and Collaborations
Native species, pests and environmental 
issues cross boundaries. The Shire has a 
history of collaborating with neighbouring 
local governments and regional organisations 
for successful environmental initiatives. This 
includes support for Friends Groups and 
Catchment Groups through the long-running 
Eastern Region Catchment Management 
Program.

There may be new opportunities to improve 
biodiversity conservation through participating 
in trials or adapting environmental 
management based on new environmental 
research; improving use of remote monitoring 
technology, and better mapping and sharing 
of spatial information. 

There may also be opportunities to participate 
in environmental offsets, carbon sequestration 
and biodiversity certification initiatives of the 
State and Commonwealth Governments.

The Department of Biodiversity, Conservation 
and Attractions is a significant land manager 
within the Shire. A collaborative approach 
would assist in the coordinated management 
of local and State Government managed lands 
and biodiversity values. 

This may include initiatives to prevent illegal 
clearing; carefully reducing bushfire risks; 
and tackling threats to the State forest, 
national parks and nature reserves caused 
by illegal off-road vehicles, feral animals, 
firewood collection and rubbish dumping. 
New technologies such as drones may 
provide new and safer opportunities to identify 
environmental damage and those responsible. 

New opportunities for collaboration will arise 
from the transfer of lands to the Noongar 
Boodja Trust. The South West Native Title 
Settlement represents the most significant 
Native Title agreement in Australian history. 

In essence, it recognises the Noongar people 
as the Traditional Owners of the South West 
and creates a “Noongar Land Estate.” The 
Shire recognises this important settlement as 
a state response to longstanding Aboriginal 
land rights matters that can provide further 
cultural, social and economic opportunities for 
Aboriginal and Torres Strait Islander people. 

It is understood up to 2.523 hectares of 
unallocated land/reserves within the Shire may 
ultimately fall under the control of the Noongar 
Boodja Trust. The South West Native Title 
Settlement will introduce new stakeholder/s 
to manage currently unmanaged Crown land 
in the Shire e.g. for ecological restoration 
and bushfire risk, as well as supporting the 
economy and Noongar culture.
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Opportunities

Council endorsed the Shire’s Reconciliation Plan at its meeting February 2022 Ordinary Council 
meeting with the recommendation:  

“Support land transfers as recommended by State decision making 
processes.”  

IA key principle of the agreement and ultimately land portfolio across the South-West is to ensure 
self-sustaining assets and responsible management regimes are in place. 

The Trustee for the Noongar Boodja Trust (Trustee) and the associated Noongar Boodja Land Sub 
Pty Ltd (Land Sub) are the landholding bodies for the entirety of the Noongar Land Estate. The 
Trustee was appointed on 29 March 2021 and is Perpetual Trustees Ltd., a professional property 
management trustee with a global land portfolio.

The Noongar Boodja Trust (the central corporate body of the 6 ILUAs – Indigenous Land Use 
Agreements) can apply to use Noongar Land Estate to:

…provide significant opportunities for the Noongar community to achieve 
sustainable economic, social and cultural outcomes (SWALSC website).

Consideration of land for inclusion in the Noongar Land Estate and associated use/development 
is anticipated to occur incrementally over several years. The Shire will treat planning matters that 
arise like any other; acknowledging also that any land transfers that materialise have come about 
as a result of a State-led modern treaty and ultimately State decisions about Crown land. 

Skill sharing and community development with the Noongar community in relation to 
environmental and bushfire management represents a significant opportunity. 

In the meantime and when necessary, the Shire will express its land management expectations 
in relation to community safety (Bushfire Risk Management Plan) and environmental protection to 
any new parties taking over unallocated bush reserves – ensuring they are aware of the recurring 
management obligations and costs. 

Opportunities to engage and collaborate with Aboriginal Corporations and coordinate and 
enhance land management practices will be pursued. One opportunity may be to extend an 
invitation to local representatives to nominate for membership or otherwise participate in the 
Shire’s Environmental Advisory Committee meetings. 
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The Challenges Ahead

In addition to harnessing the opportunities there are many and varied environmental challenges 
before the Shire. Some are ongoing and well-known threats to biodiversity including weed 
invasion, feral animals, and clearing.

Other challenges are contextual; meaning they either are a threat multiplier or are unavoidable 
organisational realities. For the Shire, these contextual challenges include climate change, 
bushfire, development pressure, fragmented land management, lack of knowledge, and available 
resources. Threatening processes interact, and unfortunately, many are likely to be accelerated 
or worsened by climate change.

Future Development & Growth
Given environmental limitations as well as lack of sewerage and bushfire risk, the Shire will 
remain a ‘low growth’ area of the Perth Metropolitan Area. This likely future both helps and 
hinders the Shire’s ability to respond and sustain environmental initiatives. 

It helps by reducing the immediate threat to biodiversity from clearing for development; but also 
hinders, because development can also enable the dedication of new conservation reserves, 
and additional rates revenue could support improved environmental services.

While growth is limited, there are other development and State policy trends that influence the 
retention of vegetation in the Shire. 

Firstly, community aspirations and general prosperity is resulting in a building trend across 
Australia for larger dwellings. Larger houses require more clearing to build and establish ‘bushfire 
asset protection zones’.

Compact well-designed dwellings are generally more energy efficient and cost effective and 
should be encouraged by the future LPS4 scheme requirements. 

Since the WA Bushfire Guidelines were introduced in 2015, there have been regular updates. In 
some instances these have increased the local vegetation modification requirements. 

Requirements for clearing within asset protection zones are now embedded in the State planning 
framework and building regulations. They may be reviewed and adjusted over time but are not 
expected to be withdrawn.

The Shire can exercise a degree of autonomy in setting local standards through the Fire 
Load and Fire Break Notice (Sec.33 Notice) for established dwellings. The Shire continues to 
participate in and monitor State policy and regulation to ensure reasonable and appropriate local 
standards remain.
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Scale and Resources
The Shire is responsible for managing native vegetation and natural areas over a very large area. 
The Shire manages 12,000ha of land including parks and nature reserves, 2,168 hectares of road 
reserve and 20ha of drainage reserves, with relatively few staff. In total, 584 parcels of Crown land 
are vested to the Shire for its care, control and management. 

Reserved land managed by the Shire 
and State Government

The Challenges Ahead
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Percentage of Remaining Native Vegetation per Land Manager
Native vegetation extent for this region was last mapped by the Department of Primary Industries 
and Regional Development (DPIRD) in 2020. DPIRD has now discontinued production of this 
dataset and an alternative State Government agency may continue or develop an alternative 
dataset. 

Using the 2020 native vegetation extent as the most recent available information, the percentage 
of natural area (using native vegetation) in each land management category has been calculated.  

State Managed Land (Excluding Water Corporation) 50.5%

Road Reserves 1%

Private Properties 14%

Shire Managed Reserves 3%

Shire Owned Land 0.05%

Water Corporation Managed Land 31%

Important State managed reserves include John Forrest National Park, Greenmount National 
Park, Wooroloo Regional Park, Helena National Park and Beelu National Park (which include 
much of the catchment of the Helena River).

There are many parks and reserves that contain only degraded areas of native vegetation. 
Some of these have limited recreational value as well as low ecological values. Visitation and 
use of parks has changed over time with social and technological changes including declining 
household size, availability of home playground equipment, and the growth of online/electronic 
recreation.  

Shire resources are spread thin over a large number of reserves, which reduces the management 
effort on more significant parks and natural areas.

The Challenges Ahead
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Nature Reserves Managed by the Shire
Ovals and landscaped parks require more intensive management but nature reserves represent 
a significant responsibility for the Shire, where obligations to maintain community safety meet 
obligations to maintain natural heritage and biodiversity as well as allow recreational access. 

Management occurs through a combination of Shire emergency management and fire protection 
staff, landcare staff and volunteers. Since 2019-20 the Shire has been receiving annual Bushfire 
Mitigation Funding from the Department of Fire and Emergency Services (DFES), with a 
significant portion of that funding directed to weed control and completing works that improve 
bushfire safety, but also reduce dieback spread. 

The chart below illustrates the proportionate spending on nature reserves. In recent years: 

• The Shire’s direct contribution to landcare matches Friends Group contribution (when 
valuing volunteer effort at $50 per hour); and 

• Bushfire mitigation funding has effectively doubled the Shire’s external funding for activities 
that can improve biodiversity outcomes (most notably weed control).  

While bushfire mitigation works will continue to have an immediate environmental and visual 
impact and need to be implemented with care, the funding has also made a substantial 
contribution to reduce weeds and bring reserves up to a more manageable state; reducing the 
risk of catastrophic landscape fires. Implementing smaller planned burns allows for greater 
opportunity for native animals to move out of the burn area, and a finer mosaic of fuel ages.

The Challenges Ahead

Friends Volunteers Equivalent Spend 27%

Shire Bushfire Hazard Spend 7%

External Environmental Grants 21%

External Bushfire Grants (disease/weed control) 15%

Shire Landcare Spend 27%
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The Challenges Ahead

Ultimately, the Shire’s ability to manage these 
natural areas is significantly enhanced by the 
efforts of environmental volunteers, who as 
Friends Groups or Catchment Groups may also 
be eligible for funding that the Shire itself is not 
eligible to obtain. By way of example, in the 
2021/22 financial year, 3,964 hours contributed 
by 72 Friends of the Reserves Groups with a 
replacement cost of $190,311.64. 

The role of a Friends Group is to help safely 
maintain and enhance the environmental values 
of bushland areas. 

Friends Group volunteers collectively 
have made a noticeable difference to our 
environment over the years, and Shire of 
Mundaring is committed and proud to support 
our Friends Groups with access to support, 
training, expert advice, and assistance by 
contractors and the Shire Landcare team. 

Friends Groups have undertaken substantial 
revegetation and rehabilitation works within 
their adopted reserves, often making use of 
native seedlings provided by the Shire through 
the Seedlings for Landcare program (formerly 
Tree Canopy and Understorey Program). 
They are often supported by Catchment 
Groups that work to coordinate environmental 
restoration over a broader area and improve 
the health of our rivers and watercourses.

To tackle the scale of the environmental 
management tasks across the shire, it is 
clear the Shire needs to continue to foster 
and nurture a strong volunteer network.  

Collaborations with neighbouring councils and 
participation in regional initiatives can provide 
learning and networking opportunities between 
volunteers. They also provide opportunities 
for coordinated efforts to tackle threats across 
catchments and pursue larger regional scale 
restoration projects.  

Seedlings for Landcare has supported Friends Group revegetation projects
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Road Reserves and Verges
There are 2,168 hectares of road reserve within 
the Shire.

Road reserves are multi-purpose corridors 
for transport, drainage, utilities and 
telecommunications infrastructure, and trees 
and vegetation. The Shire of Mundaring retains 
native vegetation within road reserves where 
practical, but is not able to actively manage 
roadsides for environmental enhancement due 
to resource constraints.

Instead, the Shire focuses on maintaining 
safety issues such as clearing sightlines, 
removing fallen trees, reducing fuel loads, 
clearing vegetation along footpaths, weed 
spray along kerb lines and hardstand areas, 
targeted removal of priority weed species, 
and maintaining drainage infrastructure by 
removing weeds or upgrading drains. Naturally 
occurring native trees and shrubs under 
powerlines are pruned by Western Power to 
meet their clearance requirements.  

Verges are an area of shared responsibility 
between the Shire and the adjacent landowner.  
The Shire encourages residents to maintain 
verges adjacent to their private property. In 
many cases written Shire approval is required 
for landowners to either plant or remove 
vegetation within the verge under the Activities 
on Thoroughfares and Trading in Thoroughfares 
and Public Places Local Law (2004). 

Native vegetation, weeds and fuel loads on 
verges are frequently raised by residents as 
concerns given that verges are highly visible 
to the community, and are critical for safe 
movement day-to-day traffic and as escape 
routes in a bushfire.   
 

The Shire’s Roadside Conservation Policy 
adopted in 2017 outlines the Shire’s position 
in relation to retention of native vegetation 
within its verges. A range of actions are 
recommended within this Strategy to continue 
to maintain biodiversity values within road 
reserves where possible. 

Drainage Reserves 
There are 20.6 hectares of drainage reserves, 
which is a small area relative to other types 
of reserves that the Shire manages. Drainage 
reserves can include sections of natural 
watercourses as well as constructed drains 
and detention basins. The drainage network 
is critical in safely managing stormwater 
runoff, as well as maintaining flows into natural 
watercourses where possible.   

Often creeks and drains traverse other 
government and private land, making it difficult 
to ensure consistent management. These 
corridors, basins and creeklines are critical to 
maintaining a health ecosystem, and managing 
flood and other public health matters such as 
mosquitoes. 

Currently, the Shire has a limited budget for 
improvements to this infrastructure beyond 
maintaining drainage function; and undertaking 
sporadic management depending on resident 
requests, and resource commitments. 

Growth and development combined with the 
compaction of laterite soils has created more 
water runoff and fundamentally altered water 
flow. In comparison to the Swan Coastal Plain, 
where significant effort is directed at reducing 
nutrient loading and maintaining water quality, 
the Shire’s primary challenges relate to 
managing water quantity and velocity.

The Challenges Ahead
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To address this, the Shire’s draft Watercourse 
Hierarchy Strategy (developed concurrently) 
has identified the potential for the Shire to 
retrofit existing drainage infrastructure higher 
in the catchment.  Seeking out low-cost retrofit 
works to manage peak flows, slow runoff to 
better manage erosion, sedimentation issues is 
recommended. Identifying opportunities to retain 
water that corresponds with the wildlife corridor 
network will be important. 

Drainage reserves offer an important opportunity 
for the Shire to strategically intervene and better 
manage water resources in a drying climate. 

Fragmented Land Management
Connections between nature reserves and 
other natural areas are essential for movement 
of wildlife to maintain genetic diversity, adapt 
to a changing climate, and recolonise after fire.  
Wildlife corridors do not have to be continuous 
ribbons of bushland and in a modified 
landscape, can include a network of smaller 
stepping stones between larger natural areas.  

Maintaining populations of native fauna is 
important to maintain overall ecosystem 
functions, as the play key roles in pollination, 
seed dispersal, and movement of fungi that 
support vegetation health and the breakdown 
of leaf litter. 

Within the Shire, there is a wide variety of land 
managers, with different approaches, priorities 
and budgets to vegetation management. By 
way of example, community concerns have 
been raised about the approach and method 
of burning regimes across State agencies. 
Coming to a common understanding of the 
most suitable management regime for local 
vegetation complexes and then achieving a 
coordinated approach presents a significant 
challenge. 
 

The Shire only manages 5% of the reserves 
within the Shire, with the vast majority of 
reserved land falling under State agency or 
Water Corporation control. 

Outside of reserves, an estimated 14% of all 
the remnant vegetation in the Shire exists on 
private properties. 

Further, 40% percent of the Shire’s 
watercourses are within or close to areas of 
freehold ownership. Although there is a level 
of protection and guidance through the Shire’s 
planning scheme and environmental controls, 
it highlights the challenge of coordinating land 
management practices across the Shire. 

The Challenges Ahead

Drains and waterways (photo courtesy of 
A. Lebel)
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Fire
Colonisation disrupted traditional owner 
management practices for the land and
forests around Perth which included regular 
use of fire. Along with logging, weed invasion 
and reduced numbers of native animals,
the loss of traditional burning is thought to 
have contributed to increased fuel loads and 
changed forest structure.

The vegetation of the region is adapted to
fire. Some plant species need fire (or smoke)
for seeds to germinate.  However, altered
fire regimes can favour weeds and impact
on biodiversity through loss of plant species. 
Different species have different tolerance
for fire frequency and intensity and may
be advantaged or disadvantaged by fire in
different seasons. 

The environment is now different; however 
the original custodians’ invaluable knowledge 
of native species and fire management should 
be combined with scientific research findings 
to inform modern practice. The full range of 
impacts of different types of fire on soil, air 
quality and biodiversity is not yet known and 
requires further research. 

Planned burns and fire mitigation works can 
protect native species and natural areas from 
the adverse impacts of intense wildfires, as 
well as protecting human life and property.

There is no single ideal time or way to burn 
that is optimal for all species, and a patchwork 
‘fine mosaic’ of vegetation at different times 
since fire provides for a broader range of 
habitats. Pursuing a mosaic of fuel ages within 
natural areas enables native animals to take 
refuge from planned burns, and provides areas 
of lower fire intensity where they have more 
chance to survive in the event of wildfire. 

Habitat trees and other sensitive environmental 
features will require additional preparation 
beforehand, and monitoring to protect them 
during cool burns. Fire mitigation works 
and planned burns, coordinated with other 
landcare work, can contribute significantly 
to weed control efforts. However, without 
coordinated weed control there is a risk of 
weed encroachment after both planned burns 
and wildfire.  

The Challenges Ahead

Cool burn to reduce surface fuel loads
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The Challenges Ahead

The Shire’s bushfire mitigation efforts focus 
on community safety, but are undertaken 
carefully to minimise environmental impacts 
and draw from traditional burning practices.  
Using a mixture of permanent firebreaks 
and temporary mulched tracks to undertake 
mosaic burning provides for smaller burn cells, 
and greater opportunity for wildlife to move 
within larger reserves. Permanent firebreaks 
that are maintained to a good standard also 
provide for landcare access and recreational 
uses including walking and cycling. They 
also reduce the likelihood of the hurried and 
destructive bulldozing of large tracks as part of 
a wildfire response. 

Management of Shire reserves is important 
in its own right, but these can also function 
as demonstration sites and locations for 
sharing knowledge with residents and others.  
Inappropriate fire regimes are recognised 
nationally as a threat to biodiversity, so 
improving bushfire mitigation practices on 
private land can direct residents’ efforts to 
work that has greater bushfire safety results 
and lower environmental impacts. With 
a large number of land managers across 
the landscape, managing bushfire risks 
consistently is a critical challenge. 

The increase in bushfire risk must also 
influence the way that regeneration and 
revegetation are pursued. For example, 
watercourses and wildlife corridors benefit 
from more continuous vegetation, but all 
revegetation must now be planned with 
bushfire risk in mind.  

The maintenance and improvement of wildlife 
corridors must be a compromise between 
providing strong connections linking natural 
areas, and protecting those natural areas 
and the human landscape around them from 
wildfire.  Maps showing the Wildlife Corridor 
Network are in Appendix 3. A list of local, 
threatened fauna is in Appendix 4.

Maintaining a balance between bushfire 
mitigation and biodiversity improvements 
requires first reducing fuel loads from 
weeds; then selecting more firewise species 
and planting densities for replacements.  
Revegetation of riparian zones around 
watercourses has additional benefits in slowing 
stormwater, increasing infiltration, reducing 
erosion, sedimentation and reducing flood risk 
downstream.  

In some locations continuous corridors are not 
possible or appropriate and improvements will 
focus on ‘stepping stones’ and consider new 
approaches such as ‘Miyawaki forest’ patches.  
Small areas of dense, diverse plantings called 
Miyawaki forests can grow quickly, absorbing 
carbon dioxide more rapidly and providing 
wildlife refuges, but will need to be assessed 
for bushfire risk implications before being 
recommended in bushfire prone areas. 

Interactions between biodiversity, wildfire, 
planned fire and other fire mitigation actions 
are complicated and some of the issues are 
outlined in Appendix 5.  
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Knowledge
This strategy builds upon existing knowledge 
and information. However, there are many 
unknowns, and native species that have 
not been studied to know their habitat 
requirements or interactions within the 
ecosystem.  Some of the least studied 
organisms, including fungi, insects and other 
invertebrates, play critical roles in maintaining 
pollination and supporting plant and forest 
health. 

As expressed within the Shire’s Environmental 
Sustainability policy, the Shire must remain 
agile and open to continuous improvement. 
The strategic outlook must embrace the 
need for the Shire to participate in research 
initiatives.  

The Shire has opportunities to contribute to 
filling knowledge gaps in biodiversity and land 
management, which will lead to adjustments 
and improvements in practice in response to 
new information and insights. 

An area of particular importance will be 
emerging science for bushfire risk mitigation 
and local native species responses to fire.  

Most research into fire mitigation has been 
conducted outside of Western Australia, and 
it is difficult to reconcile the range of expert 
opinions into practical local action. 

The Shire will continue to monitor research 
in this area, and test and challenge State 
requirements that are not necessarily aligned 
with our specific vegetation complexes. 

The Shire is well placed to play an important 
role in continuing to question, and seek to 
enhance performance within the bushfire 
planning industry and relevant stakeholders. 

Improving mapping and monitoring of 
responses to bushfire mitigation and planned 
burns within Shire managed reserves will also 
help inform improvements to bushfire and 
biodiversity advice provided to other land 
managers. 

Future Threats
There are some potentially significant threats 
on the horizon but not currently present within 
the Shire. The full impact on biodiversity of the 
arrival of new pests and diseases is difficult to 
predict. Some of these potential future threats 
which require monitoring are noted below.

The Challenges Ahead
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Cane Toads
(Rhinella marina) impact many native species through competition for food and habitat, predation, 
and poisoning. They have been in Western Australia since 2009 when they entered the Kimberley 
from the Northern Territory, and are currently estimated to be spreading at around 50km per year. 
Faster spread is possible through ‘hitchhikers’ and while the climate within the Perth hills is not 
currently mapped as suitable for cane toads, the climate is changing and cane toads are proving 
adaptable in the north of the state. Eradication of small populations would be possible ahead of 
the main front.

The Challenges Ahead

1

2

1Cane toad detection (Australian Museum, 2020)  2 Cane Toad courtesy ABC News
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Herbicide resistant weeds may emerge from agricultural regions. These may also include 
genetically modified crops (such as canola) which have been developed to be resistant to 
particular herbicides. Weeds resistant to one herbicide will usually still be susceptible to other 
herbicides, although multiple herbicide resistance can occur. Demand from the agricultural sector 
can be expected to support the development of alternative products and approaches if significant 
herbicide resistant weeds develop.  

Myrtle rust (Austropuccinia psidii) is a fungus from South America, where the native Myrtaceae 
species have evolved a natural resistance to it. It spreads by tiny yellow spores and attacks 
the leaves, stems and flowers of susceptible plants (including Eucalypts), affecting seed 
production.  Since 2010 it has infected forests in New South Wales, Queensland, Victoria, the 
Northern Territory, Tasmania. It has been detected within the Kimberley in 2022 and has potential 
to devastate many ecosystems by preventing seed production if it spreads within southwest 
Western Australia. Myrtle rust can be controlled in garden or horticultural settings using 
chemicals, but chemical control is not a viable option across large areas including native forests.

The Challenges Ahead

Myrtle rust fungus affects plants from the Myrtacea family, including leaves, stems and shoots (DPIRD).
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Climate Change
The most wide-ranging threat is climate disruption from global warming, caused by increased 
greenhouse gases in the atmosphere. While the climate has changed in the past, the current rate 
of change has been accelerated by the burning of fossil fuels, and is faster than many plants and 
animals will be able to move or adapt. Climate change will also have a multiplier effect, increasing 
the negative impacts of other threatening processes and particularly in this region, fire. 

The full extent of climate change experienced over the next century will depend on action to 
reduce the production of greenhouse gases and absorb carbon dioxide. (Shire actions to reduce 
emissions are the focus of a separate Energy and Emissions Reduction Strategy.) Past emissions 
have already ‘locked in’ additional warming for the next few decades. The frequency of hot days, 
heatwaves, and dangerous bushfire weather have all been increasing and expected to continue.  

CSIRO and the Bureau of Meteorology produce regular ‘State of the Climate’ reports, 
summarising what has been observed and what is expected for Australia. The images below are 
from the 2020 report:

The Challenges Ahead
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The broad trends observed in the south-west of Western Australia are higher annual 
temperatures, longer bushfire seasons and disrupted rainfall patterns, including both periods of 
drought and the likelihood of lower annual rainfall but more frequent flooding events.  

The range of impacts on the natural environment from those changes include pressure on 
vulnerable species particularly during drought and heatwaves, erosion issues along watercourses, 
reduction in permanent water bodies, and general destruction from more intense bushfires 
(including loss of the soil seed bank). 

The Challenges Ahead
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Drier conditions combined with the increasing frequency of dangerous fire weather make it more 
likely that wildfires will spread quickly. Although there is less rainfall overall, more of it is falling in 
storms. Where there is significant rain and flooding following a bushfire (such as the Wooroloo 
Fire) this can ‘compound’ or multiply the impacts of both, resulting in increased loss of topsoil 
and biodiversity.

The United Nations’ Intergovernmental Panel on Climate Change has identified the Northern 
Jarrah Forest as one of the Australian ecosystems most at risk due to climate change. There is a 
significant risk of areas of ecosystem ‘transition’ or ‘collapse’ as a result of mass tree deaths in a 
hotter and drier climate.  

Some species and ecosystems may prove more resilient than others. Where there are signs of 
ecosystem failure, more active intervention may be required, either to attempt to regenerate the 
previous ecosystem or to take a stewardship approach to development of a novel ecosystem 
based on the changed climatic conditions. Cost effective and broad-scale vegetation health 
monitoring would be an important asset to detecting and responding to climate change 
pressures. 

The Department of Water and Environmental Regulation ‘Climate Science Initiative’ is undertaking 
detailed modelling for Western Australia and is expected to deliver regional climate projections 
in 2024. Some actions and priorities identified within this strategy may need to be revisited at 
that stage, or in the next scheduled review. It is hoped that much more guidance will become 
available from State Government agencies in the next decade, to assist all landowners and 
managers with locally appropriate adaptation. 

The Challenges Ahead
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In relation to locally specific and relevant environmental challenges, the threats faced by our 
native species and ecosystems are varied and significant. These include land clearing, dieback, 
invasive weeds, introduced predators, and climate change reducing local streamflow and 
increasing bushfire risks.

The stability of natural ecosystems including our jarrah forests depends on many species. The 
loss of particular species, such as specialised native pollinators, can cause additional losses from 
species that depended on them. Targeted actions will be required to address local threats, 
minimise local extinctions and reduce the risk of ecological collapse.

Dieback and Disease
Phytophthora Dieback is a root rotting plant disease, caused by introduced water moulds such as 
Phytophthora cinnamomi. A water mould is similar to a fungus and it lives in soil and plant tissue. 
After it attacks the roots, many plants will quickly die off as they are unable to take up water and 
nutrients. While other plant diseases such as marri canker can also impact forest health, dieback 
is considered the most serious since it affects so many different plant species.

Once plants and soil are infected the disease can be treated but not cured. Without treatment, 
susceptible plants (nearly half of local plant species) will die and the ecological and habitat values 
of the area will be permanently reduced, which is why dieback is called the ‘biological bulldozer’. 
More information on dieback impacts and management is included in Appendix 6.

Some plant species or individual plants are much more resistant than others and can survive in 
dieback infested areas. Shire reserves are part of a research project to test plant species dieback 
susceptibility in the Perth hills. Environmental science PhD students have been working on a multi 
year study to recommend species and methods to rehabilitate dieback affected areas.

Loss of habitat in dieback affected jarrah forest (right) compared to dieback free forest (left)

Local Environmental
Threats
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Clearing
Loss of native vegetation and reduced 
connections between natural areas removes 
habitat for wildlife and limits their ability to 
move and reproduce. This fragmentation can 
also reduce pollination of plants, resulting in a 
slow decline in plant diversity.  

The most common reason for clearing is 
for development at varying scales – for 
subdivision, for building a house, or adding 
pools, sheds and carports.  

Clearing of native vegetation may require 
local, state or federal approval depending on 
the scale and location. The Environmental 
Protection Act 1986 is the primary legislation 
protecting native vegetation in WA. Clearing 
permits are required from the Department of 
Water and Environmental Regulation, unless 
specific listed exemption applies. 

There are specific listed exemptions from 
requiring a state clearing permit and most 
clearing is not at a scale that requires federal 
approval. 

There are notable exceptions including habitat 
for listed threatened or endangered species, 
such as black-cockatoo species.  

Significant clearing can occur where 
subdivision and development is approved by 
the Western Australian Planning Commission 
(WAPC). Shire Planning and Environmental 
Officers review proposals and seek to 
influence the WAPC decision by providing 
recommendations and requesting conditions to 
prevent or minimise environmental impacts. 

For existing private properties, the vegetation 
protection provisions within the local planning 
framework provide for Shire planning and 
environmental staff to review proposed 
development including clearing and reduce the 
impacts where possible. 

While less vegetation can typically be retained 
within Residential zoned properties, important 
environmental features including habitat trees 
and riparian vegetation along watercourses are 
protected where possible. 

Clearing is an important contributing factor for 
erosion and sedimentation of watercourses, 
which is magnified by the increased discharge 
of stormwater from buildings and paved 
or hardstand areas. Protection of existing 
vegetation along watercourses is the most 
effective option but where revegetation 
is required, this should mimic the natural 
form and structure of riparian vegetation to 
maximise biodiversity benefits.

Much more fuel reduction and vegetation 
clearing is now required around new houses, 
to meet bushfire guidelines and achieve an 
acceptable bushfire attack level (BAL), than 
was the case in past decades. Owners of 
houses built before December 2015 when 
current BAL requirements came into effect 
are also permitted to clear more of their Asset 
Protection Zones (APZ) according to the Fire 
and Emergency Services Commissioner’s 
Standards. 

It is possible that the State Government may 
further expand exemptions from clearing 
permits and local government planning 
approval in bushfire prone areas in the future, 
particularly within Asset Protection Zones.  

While most people will agree on the need for 
fire mitigation actions, there are a wide range 
of views about what is effective and necessary. 
Excessive clearing or too-frequent burning can 
encourage weed growth and have negative 
environmental outcomes without improving 
bushfire safety.  

Local Environmental
Threats
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Illegal Logging
The removal of vegetation from Shire land, 
dead or alive, is prohibited under Shire of 
Mundaring Local Property Law and the 
Environmental Protection Act 1986. Illegal 
logging for firewood collection is an ongoing 
issue that affects Shire conservation reserves, 
National Parks, regional nature reserves, and 
water catchment areas. 

Illegal logging has an immediate environmental 
impact through the removal of habitat, but also 
unregulated access can spread dieback or 
other plant diseases and result in longer-term 
loss of biodiversity. 

Anecdotal advice from Shire staff in the field 
is that most of this activity occurs on land 
managed by agencies other than the Shire, and 
appears to be driven by collection of firewood 
to sell, rather than for household heating or 
timber products. Unauthorised logging is 
a state-wide issue requiring a coordinated 
approach across multiple State Agencies. 

Investigating unauthorised logging faces many 
challenges across different land tenures. Shire 
attempts to engage and encourage greater 
State intervention and compliance/enforcement 
has not been effective.  

The frequency of patrolling reserves and/or 
surveillance needs to be increased and on a 
larger scale to catch unlawful clearing offences. 

State agencies do not appear to be 
coordinated or adequately resourced to act on 
illegal logging offences. With the prospect of 
previously unallocated crown land transferring 
to control by Aboriginal Corporations, there is 
the potential for improvements to management 
in this regard.

In 2021 the State Government announced 
that south-west native forests are to be 
protected from commercial logging from 2023.  
However, damage from illegal logging will 
continue unless agencies have the on ground 
resources to investigate and collaborate with 
local government and other land managers to 
prosecute offences. 
 
There are also opportunities for the State to 
take coordinated action to reduce the demand 
for illegally harvested firewood, by increasing 
options for legal firewood collection. There may 
be locations where regrowth from past logging 
has resulted in a much higher tree density than 
in old growth forests, and selective harvesting 
could potentially address forest structure and 
fire risk, at the same time as providing an 
alternative to illegally collected firewood.  

Early consultation documents for the 2024-
2033 Forest Management Plan released by the 
Department of Biodiversity, Conservation and 
Attractions provide an overview on ecological 
thinning in the south-west forest.  

Local Environmental
Threats
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Local Environmental
Threats

Ecological thinning is the partial reduction of 
overstorey stand density to improve ecological 
values in a forest. The benefits of carefully 
implemented strategic thinning can include 
improved forest health, with more resilient 
forests not under stress and competition for 
water. 

This type of active forest management can also 
address bushfire risk. Thinning can promote 
growth of the remaining trees, better mimicking 
the form of old growth forests, and increasing 
fire resilience by reducing the potential for 
crown fires in heavily stocked regrowth stands.  
This can also enable lower intensity planned 
burns with reduced risk of tree death and 
damage.

The Shire can advocate for the State to 
develop detailed plans and set limits for 
ecological thinning in timber reserves. These 
should address how much vegetation can be 
removed, how often and where thinning would 
be most effective to achieve the best results. 
Only regrowth from past logging should be 
considered for thinning, to ensure habitat 
trees are undisturbed, and areas considered 
protectable from dieback should be excluded.   

The Shire can also advocate for actions that 
reduce the demand for firewood altogether 
(such as incentivising or subsidising 
conversions to efficient electric heating), which 
would provide a more permanent solution to 
illegal firewood harvesting, and also have air 
quality benefits in the cooler months.

Weeds
Weeds are introduced plants that affect 
bushfire fuel loads and amenity as well as 
negative impacts on the natural environment. 
Weed control is a shared responsibility across 
all land owners and managers.

Within nature reserves the Shire generally 
follows the ‘Bradley method’ of bush 
regeneration. This prioritises work in the areas 
that are in the most natural, undisturbed state, 
to maintain high conservation values.

It is impossible to eradicate all weed species. 
Shire resources and weed control efforts must 
be directed to weeds that have worse impacts
(such as rapid spreading, or increased bushfire 
risk). The Shire has developed a Priority Weeds 
List, informed by declared Weeds of National 
Significance, Declared Plants in WA, Swan 
Region invasiveness ratings, and the  local 
knowledge and experience of Shire staff. The 
Priority Weeds list is included in Appendix 7.

Shire staff in the Community Safety and 
Emergency Management Service undertake 
weed control as part of reducing bushfire 
hazard within Shire reserves. Their efforts are 
focussed on weed species that can contribute 
significantly to bushfire fuel loads, rather than 
environmental or aesthetic weed issues. Their
efforts are also focussed on the reserves, or 
parts of reserves, that are closest to residential 
areas. Controlled burns can contribute to weed 
control within natural areas, and provide an 
opportunity to target emergent weeds in the 
year after fire.

Rapid weed growth is a known problem after 
both wildfires and controlled burns, and can 
add to subsequent fuel loads if not  managed.

There is often financial assistance from the 
State Government for bushfire recovery
but the funding terms may prevent effort to 
control weed growth, if this is seen only as an 
environmental issue. Weed growth after fire
is also a future fire risk and can be a cause of 
stress for fire affected residents, in addition to 
impacts on biodiversity.
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Introduced Animals
Livestock, domestic pets and feral animals all 
put pressure on local native species. 

The direct impacts of feral predators such 
as cats and foxes are well known but other 
introduced animals can also have impacts via 
eating or trampling important native vegetation, 
competing for nest hollows and habitat, or 
spreading parasites and disease.  

Livestock
The keeping of livestock, such as horses, 
sheep, cows, goats and alpaca, is a common 
land use for many rural lifestyle and general 
agriculture properties that have been 
historically cleared of native vegetation.

Livestock can put pressure on local native 
species through their impacts on the land 
and vegetation. The intention of the current 
planning controls is to manage and promote 
the sustainable keeping of stock on land 
within the Shire, in a way that preserves and 
enhances the rural lifestyle and amenity of the 
area and protects environmental assets.  

The Shire’s Keeping of Stock guidelines are 
used to assess stock management, stocking 
rates, pasture cover and exclusion of stock 
from native bushland areas and watercourses. 

Overgrazing and trampling from stock causes 
land degradation, erosion of topsoil and loss of 
habitat for native animals. Many rural lifestyle 
properties rely on groundwater bores to irrigate 
their pasture in the drier seasons and to 
maximise the number of stock they can have 
on their property, however this approach needs 
to be reconsidered when keeping in mind the 
drying climate and reduction in rainfall. It is vital 
that we promote responsible and sustainable 
stock management into the future.          

Pest and Feral Animals
There are a range of feral animals within the 
shire, and generally poor information about 
their numbers and location. There are efforts to 
remove feral pigs from state managed lands. 
Feral deer are an established and serious feral 
pest in some parts of Australia but currently 
occur within the shire in low numbers.

Cats are instinctive hunters that have 
contributed to the extinction and decline of 
many native animals. Both domestic and
feral cats threaten the survival of small birds, 
mammals and reptiles. Even well-fed pet cats 
will hunt and kill wildlife if they have access to 
natural areas. 

Care and control of domestic cats is the 
responsibility of cat owners. Trapping and 
removal of feral cats is undertaken by the 
Shire’s Community Safety and Emergency 
Management Service. 

The Shire of Mundaring Keeping of Cats Local 
Law is limited in scope to the matters 
permitted by the state Cat Act 2011, which 
currently does not permit local laws to require 
cats to be contained within the owner’s 
property.

Local Environmental
Threats
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Foxes can have a large hunting territory that 
includes many native animals, supplemented 
by domestic poultry and pet food. 

Information on the fox population within the 
Perth Hills is very limited and fox control can 
be difficult to undertake, however it is critical 
to ensure the survival of native species within 
natural areas.  

Conservation areas with feral animal exclusion 
fencing have demonstrated the benefits for 
fauna recovery. However, this fencing is costly 
and would be very difficult to install and 
maintain within Shire managed conservation 
reserves,which also allow for recreational use 
and access.  

While conservation organisations can maintain 
dedicated on site staff (including ecologists) 
for wildlife sanctuaries such as Karakamia, the 
Shire has a small number of staff managing a 
large number of reserves. There is also a risk 
of the fencing becoming a barrier to wildlife 
escaping a wildfire and therefore no feral 
animal exclusion fencing is recommended for 
reserves managed by the Shire.

Poison and Pollution
Careless use and storage of chemicals can 
result in pollution of soil, groundwater or 
watercourses. 

Chemical spills can also occur from road 
accidents during transport and enter the 
drainage system, leading to watercourses 
downstream. This can cause water quality 
issues and cause poisoning of wildlife.

One more direct source of poisoning is through 
use of baits and particularly, rodenticides. Any 
baits or poisons have a risk of being eaten by 
native animals if not managed carefully.  

Many poisons that are available at retail outlets 
for rodent control have an additional risk of 
‘secondary poisoning’, which occurs when 
owls, birds of prey or other native animals eat 
poisoned rats and mice. 

The most harmful poisons are slow acting, 
Second Generation Anticoagulant Rodenticides 
(SGARs). Rodents can eat multiple baits before 
dying, then native predators can eat the more 
heavily poisoned rodents. Some insecticides 
can also result in secondary poisoning. 

Air pollution can also impact on native plants 
and animals but local governments have 
an extremely limited role in monitoring or 
protecting air quality. This is the jurisdiction of 
the Department of Water and Environmental 
Regulation and the shire will primarily pass 
concerns about pollution to the appropriate 
agency for investigation.   

Fox with prey, Glen Forrest

Local Environmental
Threats



Attachment 1 to Report 6.1 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

63 

  

45 Shire of Mundaring Local Biodiversity Strategy 2023 - 2030

Retaining at least 30% of the original (pre-colonisation) extent 
of each ecological community is recommended to prevent an 
exponential loss of local species and risk of ecosystem failures. 
Many local government areas within the south-west of Western 
Australia have already crossed these thresholds in terms of keeping 
enough of each vegetation complex, used as a proxy for ecosystem 
diversity. Shire of Mundaring is unique within the Perth Metropolitan 
Region in its opportunities to retain biodiversity for future generations 
to enjoy.  

In addition to the Shire’s natural assets, the community already 
places a high value on the natural environment. While there may be 
substantial landowner succession ahead, as long term residents can 
no longer safely manage their long held properties and downsize, 
new residents are also likely to choose to live in the shire for its 
natural beauty and opportunities to be close to nature.  

While the threats facing our native species are serious, there are 
many opportunities to help them survive. New scientific research 
about our native species, better mapping and monitoring technology, 
and national carbon sequestration and biodiversity certification 
programs will all provide significant opportunities to improve 
conservation outcomes.  

Vision
Community members from the Shire’s Environmental Advisory 
Committee helped develop a long term vision for biodiversity within 
the Shire of Mundaring: 

Biodiversity and natural areas are protected, connected 
and cared for through community stewardship and a 
strong culture of conservation.

The Shire has a significant role to play but cannot achieve this 
vision alone. To work towards it, Shire staff must seek collaborative 
partnerships, empower environmental volunteers, and support 
landowner conservation efforts.  

Key principles have been identified that will guide efforts to protect 
and care for our natural heritage, and inform actions by Shire staff 
over the coming decade. 

Rising to the 
Challenge
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Principles
Celebrate Nature
Caring for nature grows from understanding 
and connecting with nature. Shire residents 
should have a range of opportunities to learn 
about and celebrate their connections to 
nature. This will help foster a shared sense of 
custodianship of the natural environment and 
promote a culture that supports biodiversity 
conservation.  

There is a significant body of research 
demonstrating the benefits of access to nature 
for individual health and wellbeing, beyond 
the benefits of exercise in more modified or 
artificial public spaces. 

Childhood experiences in nature help to 
develop understanding of local biodiversity and 
connections to the natural world. Paths, trails 
and nature play areas allow for engagement 
with nature and can contribute to both physical 
and mental health.

Environmental art can generate individual 
and collective emotions that strengthen 
appreciation and connection to our natural 

heritage.  Improving the visibility of our 
landscapes and native species within public 
art such as murals, or the Shire’s art collection, 
will help promote knowledge and a culture of 
custodianship. 

Celebrating nature will include:

• Developing or participating in citizen 
science opportunities to help fill gaps in 
knowledge of our natural environment

• Expanding free Shire online material and 
publications to include more information 
about native animals;

• Maintaining partnerships to deliver 
environmental education opportunities, 
such as Environmental Art Project with 
Mundaring Arts Centre;

• Encouraging or developing public artwork 
celebrating local native plants, animals 
and cultural heritage; and

• Managing Lake Leschenaultia for a 
balance of recreation and conservation 
use, with enhanced environmental 
education opportunities around the Lake.

Group activities and enjoyment of the outdoors creates social harmony and a sense of wellbeing

Rising to the Challenge
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Expand and Support Volunteer Network
One of the Shire’s great strengths is 
the extensive and dedicated network of 
environmental volunteers that undertake 
bushland conservation and environmental 
management activities within the Shire’s 
natural areas. The Shire has many volunteers 
in Friends Groups and broader Catchment 
Groups that undertake bushcare activities in 
reserves.

The role of a Friends Group is to help safely 
maintain and enhance the environmental values 
of bushland areas. Friends Group volunteers 
collectively have made a significant difference 
to our environment over the years, and Shire of 
Mundaring is committed and proud to support 
our Friends Groups with access to support, 
training, expert advice and assistance by 
contractors and the Shire Landcare team. 

Friends Groups / Catchment Groups can also 
be eligible for assistance or grant funding 
opportunities that the Shire alone cannot 
access. 

Through the compilation and review of the 
Friends Group Manual, Shire of Mundaring 
continues to assist and improve outcomes for 
our environment.

Volunteers and the grants obtained in 
collaboration with volunteer groups represent 
48% of the spending on nature reserves 
within the Shire. Environmental volunteers 
are therefore critical to the Shire tackling the 
challenges ahead. 

Rising to the Challenge
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Some relevant observations about volunteering trends and the Shire’s current approach to 
Friends Groups include: 

• 19% decrease recorded in people doing voluntary work in Australia from 2016 to 2021. In 
Shire of Mundaring the decrease was around 11%;

• Friends Groups have a long history since 1989 (33 years) and not all works completed have 
been recorded / collated and there is likely a wealth of local knowledge to be shared;

• The majority of members are in their 60’s or above, with some younger members. 

• Of the 70 registered Friends Groups in the shire, only 8 Friends Groups and one Catchment 
Group have received funding over the last 5 years to complete work in Shire reserves;

• Grants have been sought where volunteers are active. This does not always correlate with the 
location the Shire’s highest priority reserves.

 o Black Cockatoo Reserves (Priority 7) – Funding sought for dieback treatment. This is 
the best example of funding being sought in a high priority reserve.

 o Falls Road Reserve (Priority 8) – Funding sought for minimal work in reserve. Most 
funding is being spent on upstream private land adjoining the reserve.

 o Boya Trail – Southern Railway Heritage Trail – Boya to Mundaring (Priority 20) – 
Funding is utilised on the adjoining DBCA land, rather than along the trail itself.

 o Other grants are not for reserves listed in the priority reserves report.

• Most of the top 10 priority reserves do have a registered Friends Group but with varying 
numbers of volunteers and levels of activity.

It is clear that we need to foster and nurture a strong volunteer network to tackle the scale of 
the environmental management tasks across the shire. Friends Groups also provide important 
opportunities to share and develop landcare skills that can be applied to natural areas on private 
properties.  

Rising to the Challenge



Attachment 1 to Report 6.1 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

67 

  

49 Shire of Mundaring Local Biodiversity Strategy 2023 - 2030

Work Health and Safety Act 2020
Recent changes to the Work Health and Safety 
Act 2020 have increased the potential penalties to 
staff and volunteer coordinators if an injury occurs. 
Providing a safe workplace continues to be a high 
priority of the Shire, and this extends to the safety of 
volunteers working in reserves. 

The Shire will continue to update its Friends Group 
Manual to help:

• reduce risk to volunteers by restricting the use 
of mechanical equipment and weed control 
chemicals 

• improve safety procedures; and 

• provide updated information regarding fire 
management, grants and Aboriginal Heritage.

Further professional and pragmatic risk management 
advice would be beneficial in informing a volunteer 
model moving forward. 

Survey results and staff observations confirm there 
are often unregistered contributors, who may not be 
covered by Shire insurance for volunteers. As well as 
volunteer coordinators being exposed to significant 
work safe risks in these instances, the removal and 
or planting of vegetation within reserves without 
permission (or without being a registered Friends 
Group member) could technically represent a breach 
of the Shire’s Property Local Law. 

There is more “generosity of time and spirit” from 
the volunteers than there are staff to monitor its 
application, which is a good problem to have. 
Given the significant contributions volunteers make, 
supporting volunteers and guiding and assisting them 
to safely undertake appropriate works is important. 
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Friends Groups have  and will continue to work 
in their own time, at their own pace. However, 
in the interests of all parties, Shire must ensure 
all volunteers are registered and work plans 
are prepared; for their own continued safety, 
to reduce exposure to workplace safety 
issues, and to ensure the Shire and volunteers 
coordinate effort to best effect. 

Every reserve is different and requires different 
treatment. To protect life and property from 
bushfire events as well as maintain biodiversity, 
Friends Groups and the Shire must also pursue 
‘balanced’ outcomes. Engagement with 
Friends Groups will be guided by and continue 
to respect the wealth of local knowledge 
volunteers can share about their reserve.

The Shire has limited resources and does 
not have enough staff to comprehensively 
manage all nature reserves. The Friends 
Groups continue to provide significant support 
to maintain the environmental values of nature 
reserves. However it is also acknowledged 
that, due to broader social changes, there 
is a need to adapt and provide different 
opportunities for more options for volunteers to 
contribute. Friends Group members have often 
raised difficulty of recruiting new volunteers 
and aging of existing volunteers as issues of 
concern to their group. 

Exploring new innovative programs and ways 
to engage and genuinely empower volunteers 
will be critical moving forward. Existing and 
potential volunteers should also be afforded 
an opportunity to inform and define their own 
role in relation to volunteering.  New groups 
should also be encouraged to form around high 
priority nature reserves.  

A range of low cost, low risk trials could 
be undertaken to test ideas to attract new 
volunteers. The trials could be monitored 
and feedback and improvement suggestions 
requested from attendees. Time should be 
afforded to a trial period for two years to 
allow sufficient community participation and 
feedback. This investment should help inform 
the Shire’s longer-term approach, which may 
require an increase in budgets for reserve 
management staff or contractors if trials to 
recruit more volunteers are unsuccessful. 

While the numbers of volunteers will fluctuate 
over time, the Shire will continue supporting 
and collaborating with Friends Groups. 
An important component to improving 
coordination will be seeking to improve 
mapping, planning and communication for 
reserves through more formalised Fire and 
Environmental Work Plans. 
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Enhance Reserve Management and 
Coordination
An opportunity exists to use the Shire’s 
Geographic Information System (GIS) as a 
spatial information hub to coordinate and 
record observations and activities by various 
stakeholders.  

Where management plans have been prepared 
these should also be noted and linked within 
the GIS. More technical capacity is required 
moving forward. It is not feasible to prepare 
comprehensive management plans for all 
nature reserves managed by the Shire.  It 
is recommended that management plans 
should be prepared or updated for the ten 
highest priority nature reserves, based on a 
2018 ecological assessment of over 50 nature 
reserves (nearly 900 hectares). While Lake 
Leschenaultia was not included in that 2018 
assessment due to its separate management 
as a tourism and recreational site, it should 
obviously be included in that list for its 
ecological values, as well as its social and 
recreational significance.  

The ten reserves recommended to have 
management plans prepared are:

• Lake Leschenaultia, Chidlow (Res. 23165)
• Alps Street Reserve, Mount Helena (Res. 

34103)
• Strettle Road Reserve (Res. 32727)
• Pindalup Reserve, Wooroloo (Res. 39853)
• Superblock Reserve, Glen Forrest (Res. 

50018)
• North Darlington Reserves, including Nan 

Macmillan (Res. 6922)
• Black Cockatoo Reserves, Mundaring 

(Res. 20990 & 12422)  
• Falls Road Reserve, Hovea (Res. 12453)

• Hovea Conservation Park, Hovea/
Parkerville (Res. 14163)

• Callan Road Reserve, Hovea (Res. 38224)

Due to its environmental values, high visitation 
and bushfire risk, Lake Leschenaultia will 
require a more comprehensive plan to protect 
the Lake itself and its natural surroundings 
while allowing for safe and appropriate 
recreational uses.  

However, other nature reserves containing 
more than two hectares of native vegetation 
are also recommended to have shorter, more 
action based Fire and Environmental Work 
Plans prepared to better coordinate effort 
between the Emergency Management, Parks 
Teams, and Friends Groups. Priority for 
preparation of these Plans will be reserves 
with registered Friends Groups where bushfire 
mitigation works are planned soon. 

A Fire and Environmental Work Plan may be 
used as an interim plan, to inform preparation 
of a full management plan when possible. 
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Plans will be reserves with registered Friends 
Groups where bushfire mitigation works are 
planned soon. A Fire and Environmental Work 
Plan may be used as an interim plan, to inform 
preparation of a full management plan when 
possible. 

Currently the Shire does not have resources 
to prepare management plans in-house. A 
business case is recommended for external 
consultants to prepare a management plan 
for Lake Leschenaultia. For other reserves, 
a business case is recommended to employ 
additional staff to map and monitor the 
condition of nature reserves, develop and 
implement plans, and coordinate weed control 
efforts and conservation activities with bushfire 
mitigation actions.  

The most significant and reliable external 
funding for nature reserve management is from 
the DFES Mitigation Action Fund. Investments 
in weed control to address bushfire fuel loads 
have biodiversity and community co-benefits, 
but not all weeds will be eligible for treatment 
under MAF. Coordination of fire mitigation 
works with Parks staff and Friends Group effort 
will achieve greater results across the range 
of priority weed species. Targeted training 
and engagement in research efforts would 
assist by enhancing the environmental science 
knowledge base of staff involved in reserve 
management.

Some fire mitigation works, including firebreak 
installation and planned burns, have potential 
to conflict with volunteer efforts. Improving 
monitoring of environmental values following 
planned burns will help to continuously 
improve Shire fire mitigation work on reserves, 
but also inform better advice from the Fire and 
Environmental staff to landowners managing 
the much larger sum of natural areas.
  

Where there is potential for conflicting advice 
to be provided on biodiversity conservation 
efforts and bushfire safety requirements, it is 
important that a coordinated approach with 
consistent advice is developed and delivered 
to residents.  

Given that management for bushfire risk is 
likely to be the primary driver for management 
of local natural areas across all land managers, 
integrating biodiversity conservation with 
fire mitigation is one of the most significant 
directions of this Local Biodiversity Strategy.  
However, this requires intensive, ongoing 
environmental staff involvement with the 
planning and implementation of fire mitigation 
works and advice to residents both generally 
and on a property by property basis. To 
achieve this there are options to locate 
additional environmental staff in different 
service areas (Parks; Planning & Environment; 
Emergency Management).  

These would be developed in more detail in the 
forthcoming business case but it is anticipated 
that the most effective arrangement may be 
a fire ecologist or environmental fire officer, 
embedded within the Emergency Management 
team, to help shape both Shire fire mitigation 
actions within reserves and broader community 
practices on private land. The opportunity 
for Indigenous Ranger or Fire Management 
trainees should also be explored. 

Over time, a reserve rationalisation initiative 
could identify reserves with low social and 
ecological values that may be more suited to 
alternative uses. In most cases the reserves 
are Crown land and the sale or lease of land by 
the State does not generate any income for the 
Shire. However, a reduction in the total number 
of reserves would enable the Shire’s staff and 
resources to be focussed on more significant 
areas for greater community benefit. 
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Support Conservation on Private Land
Private landowners manage far more land and 
natural areas in total than the Shire. The long 
term viability of conservation reserves also 
depends on the retention and management of 
natural areas on the land around them.  

While revegetated areas can eventually develop 
into important habitat, retaining existing natural 
areas it is far more effective and will conserve 
a wider range of species. Protections for local 
natural areas were embedded into the Local 
Planning Strategy and Local Planning Scheme 
No. 4 based on the Local Biodiversity Strategy 
2009, and will continue under the new Strategy.  

Protection through the planning framework 
can prevent inappropriate clearing, but usually 
cannot mandate active care or mandate 
ongoing management to tackle threatening 
processes.

Support for landowners to undertake active 
management and enhance biodiversity can 
include general information, tailored advice, 
and opportunities to participate in local or 
regional projects.

Some direct assistance may be available for 
certain initiatives (particularly where grant 
funding has been obtained) for landowners 
who are custodians of important habitat and 
watercourses. In many cases the first step 
will be improving the information available 
to landholders. This can be supported by 
semi-automated reports about the potential 
environmental values, but mapping is a tool 
that needs to be complemented by site visits to 
more accurately understand and communicate 
biodiversity values. 

The Shire’s innovative Environmental Asset 
Inspections service was developed to help 
landowners achieve more balanced bushfire 
and environmental outcomes through early 
intervention, often meeting landowners and 
bushfire consultants on site before plans have 
been drawn up. The initiative was recognised 
in 2018-2019 at a State and National level as 
best practice. Importantly, the service was only 
possible through reallocation of Environmental 
Officer time earlier into the development 
process and a partial offset of costs through a 
minor fee for the service. 

The Environmental Asset Inspections have 
generally only been suggested to landowners 
seeking to build or subdivide on land 
containing mapped Local Natural Areas (LNA).  
Environmental Officer time is limited and effort 
has been prioritised towards landowners who 
are actively pursuing development, where there 
is a risk of environmental damage. However, 
the service is valued and positive feedback has 
received such as: 

 A) I am more than happy to provide feedback 
on the EAI service and advise which the Shire 
has provided to date.

As never having undertaken this type of project 
before I have been very grateful for the Shire’s 
willingness to explain and advise regarding the 
different aspects and processes. In addition the 
cooperation with the site visit with all parties 
was exceptionally beneficial to all. For your 
information the planning consultant and the 
bushfire planning consultant both commented 
on how well it was articulated. Many thanks.
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Shire Staff can map and mark habitat trees for retention during site visits

B) ...The inspection was a very positive 
experience, with our own knowledge 
being much expanded by the detailed (and 
impressive) knowledge that you brought to bear 
on our piece of land. 

We were also very struck by the speed with 
which you grasped the details of the block 
layout, potential plans for the site and the 
issues involved. We have recommended the 
process to others in our area. It was also very 
heartening to find how well our values and 
those of the Shire aligned, the preservation of 
the unique features of local natural wildlife and 
the enhancement of local fire safety measures.

A modified version of the Environmental 
Asset Inspection service should be developed 
which provides landowners with a basic map 
of natural features, to support conservation 
initiatives rather than development. The map 
and planned revegetation or other works would 
also need to have regard to fire safety and 
careful fuel load management.  
 
This service can also link landowners to other 
support including the ReWild initiative from 
Perth NRM and the Department of Biodiversity, 
Conservation and Attractions ‘Land for Wildlife’ 
program.  

It should be noted that the Land for Wildlife 
program has an online presence and maintains 
advisory material, but does not currently have 
adequate staff and resources to provide for site 
visits, advice or assistance to residents.  

The Shire can advocate for increased funding 
to improve this important conservation 
initiative. In addition the Shire can seek to 
develop or adapt local ‘Land for Wildlife’ 
material to encourage residents to undertake 
active management to maintain biodiversity.

New resources may become available through 
national or state initiatives to sequester carbon 
through revegetation. While it is possible 
that initiatives on local government managed 
land may be eligible for support, the greatest 
opportunity is likely to be for larger landholders 
- particularly in agricultural zones (including 
areas affected by salinity).  

The Shire can play a key role in collating and 
sharing accurate information about biodiversity 
certificates and carbon credit programs with 
potential participants. 

While conservation efforts on larger 
landholdings can have greater impact on 
biodiversity at the landscape scale, every 
resident has some opportunity to support 
biodiversity conservation. 

Landscaping features and gardens of all sizes 
within the urban landscape also have an 
important role to play in the sustainability of 
biodiversity. Native gardens and verges can 
contribute important food sources, water and 
shelter for pollinators and wildlife, and can 
increase the viability of nearby local natural 
areas through reduced weed invasion.
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Strengthen Wildlife Corridor Network
Watercourses are important environmental 
features, linked strongly to the community’s 
sense of place and wellbeing. They have 
multiple functions including important 
recreational areas, historical, spiritual and 
cultural values, and supporting native flora and 
fauna populations. 

The Shire’s original Wildlife Corridor Strategy 
approach in 2000 adapted State Government 
watercourse mapping, to designate all 
watercourses within the Shire as wildlife 
corridors.  

Using watercourses as wildlife corridors has 
merit due to importance of water availability 
and riparian habitat for many species, and 
the increased protection of vegetation along 
watercourses through the planning system.  

However, designation of all watercourses as 
wildlife corridors meant that highly modified 
drainage systems in urban areas were also 
included, and no terrestrial corridors were 
identified through native vegetation separate to 
watercourses.  

In 2004 the Perth Biodiversity Project (hosted 
by the Western Australian Local Government 
Association) mapped Regional Ecological 
Linkages across the Perth Metropolitan Region.  

These Regional Ecological Linkages are 500m 
wide and aim to connect regionally significant 
natural areas, such as national and regional 
parks, including local nature reserves and other 
remnant vegetation as stepping stones. The 
aim was to maintain the ecological viability 
of those regionally significant natural areas 
by maintaining landscape level connections 
between them, allowing for the continued 
movement of wildlife, which also allows for 
pollination and seed dispersal to maintain plant 
biodiversity.  

The process used to identify the Regional 
Ecological Linkages deliberately targeted 
connections following more secure areas of 
native vegetation, including reserves. Location 
within a Regional Ecological Linkage informed 
the prioritisation of Local Natural Areas for 
protection in the Shire’s 2009 Local Biodiversity 
Strategy, which was then given effect through 
the update of the Local Planning Strategy and 
gazettal of Local Planning Scheme No. 4 in 
2014.

In 2021, staff of the Western Australian 
Local Government Association advised that 
the Regional Ecological Linkages had been 
reviewed, were still considered current, and 
not proposed to be updated. Subsequent 
review by Shire staff has confirmed that these 
Linkages are well located and still valid, and 
should be considered as wildlife corridors 
under the revised Local Biodiversity Strategy. 
However there was a need for additional, 
local level wildlife corridors to form a ‘web’ of 
finer scale connections between the Shire’s 
significant local reserves and regionally 
significant natural areas.  

In 2021 consultants were engaged by the 
Shire to review available spatial datasets and 
methodologies and produce updated local 
wildlife corridor mapping. A hybrid model 
was devised, which included the higher order 
watercourses produced during development of 
the Watercourse Hierarchy Strategy as well as 
connections between high priority local nature 
reserves and regional ecological linkages. The 
Watercourse Hierarchy Strategy has been 
prepared concurrently by the Shire with a focus 
on identifying stormwater management and 
development standards based on watercourse 
characteristics. The wildlife corridor mapping 
and more information about the process are 
included in Appendix 3.  
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It must be emphasised that there are important habitats and areas of wildlife movement that are 
outside of the Regional Ecological Linkages and mapped local wildlife corridors. Any remaining 
natural area within the Shire will be, in some way, part of a wildlife movement network. An aim 
of both the Linkages and local corridors is to prioritise effort and resource allocation to specific 
areas that have greater potential to influence the viability of surrounding natural areas and 
maintain landscape connections and biodiversity long term. 

The term ‘wildlife corridor network’ within this strategy refers to the network of Regional 
Ecological Linkages and local wildlife corridors. Strengthening the wildlife corridor network will 
include: 

• Developing new initiatives to manage introduced pests and increase habitat values within or 
adjacent to mapped corridors;

• Where appropriate, targeting acquisition of public open space and new conservation 
reserves to support wildlife corridors; and

• Promoting Land for Wildlife initiatives and prioritising environmental advice to landowners 
who are custodians of sections of wildlife corridors.

It is important to note that there are many multi-use corridors within the wildlife corridor network, 
which can include footpaths, cycle ways, and bridle trails. Identification of a wildlife corridor does 
not prevent continued diverse uses but will require more careful management and planning of 
infrastructure upgrades. 
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Improving Animal Management  
Introduced animals have a range of impacts on 
native species and natural areas. This includes 
predation and injury caused by household 
pets; land degradation and loss of habitat due 
to horses and livestock; and predation and 
habitat disruption by feral animals.  

Planning controls on keeping of horses and 
livestock help preserve local natural areas 
and avoid land degradation. These are 
already established within the Shire’s Local 
Planning Scheme No. 4 and Shire Guidelines 
for Keeping of Stock are regularly reviewed 
to reflect current stocking rates and other 
recommendations from the Department of 
Primary Industries and Regional Development. 
The Shire should continue to draw upon expert 
agricultural science to inform stocking rates.

Domestic pets including cats and dogs can 
have significant impacts on wildlife on or near 
their owner’s property. The keeping of cats 
and dogs is governed by State legislation 
that provides for local governments to make 
corresponding local laws. 

While dogs can be required to be contained on 
the owner’s property with adequate fencing, 
currently the State legislation does not allow for 
a local law to require the same of cats.  
Advocacy for an amendment to the Cat Act 
2011 is recommended to allow for better 
containment of pet cats to reduce their impacts 
on native animals.  

Feral animals including cats, pigs and foxes 
can range across State, Shire, and privately 
owned land. Pest birds including rainbow 
lorikeets, corella species and pink and grey 
galahs can compete aggressively for resources 
and nesting hollows, threatening the breeding 
success of local native species. Advocacy 
is recommended for greater effort and 
coordination of feral animal control within the 
very large areas of State managed land within 
the Shire, including National Parks and water 
catchment areas.

The Shire’s Community Safety rangers assist 
residents with the trapping and removal of feral 
cats. There is currently no equivalent program 
for foxes or other feral animals. A previous 
initiative to loan large cage traps to residents 
was ended due to the extremely low fox 
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Trapping of foxes on reserves carries risks of harm to other animals, 
particularly where surrounding pets are not adequately contained, or 
warning signs to keep dogs on leashes are ignored. Trapping of foxes 
on private land reduces the risk of capturing dogs, but is expensive 
for individual landowners to engage contractors if they are not 
prepared to handle the trapping and euthanasia themselves. Further 
investigation of options, partnerships and other support for feral 
animal control is required. 

Smaller feral animals including rabbits and rodents can directly 
compete with native animals for resources. Chemical baits and 
rodenticides used to target pest species can be eaten by other 
animals, including wildlife. For rabbits there is an alternative available 
which is a rabbit-specific virus, which has been released nationally 
since 2017 to aid in rabbit control. Residents are able to undertake 
online training through the Department of Primary Industries and 
Regional Development on how to conduct their own virus release 
where rabbit numbers are high.   

For rodents there are a range of traps available, as well as different 
kinds of bait that will reduce the risks of secondary poisoning. 

While there are also risks to other animals including reptiles and other 
birds of prey, declaring the Shire of Mundaring as an ‘Owl Friendly’ 
area would build on an established secondary poisoning awareness 
raising initiative that has been successful elsewhere in Western 
Australia.  

Improving animal management will include:   

• Promoting responsible pet ownership and livestock 
management

• Advocating for effective control of feral animals within State 
Government lands

• Controlling feral animals within Shire managed reserves; 
• Seeking or providing feral animal control assistance for 

residents;
• Raising community awareness of the risks of baits and of 

secondary poisoning to promote safer use.   

Declaring the Shire to be ‘Owl Friendly’ provides an opportunity to 
quickly draw attention to the issue of secondary poisoning from 
rodenticides and encourage residents to immediately change pest 
management practices, as review of the issue by the federal regulator 
(Australian Pesticides and Veterinary Medicines Authority) will take 
time. 
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Provide Water for Wildlife
Climate change has already reduced the 
amount of rainfall received within the Shire, as 
well as altered annual patterns and increased 
the likelihood of weather extremes. Because 
the soil is dryer and evaporation is higher, 
the reduction in streamflow is larger than the 
reduction in rainfall.  

Maintaining water for wildlife will include: 

• Leading by example through installing 
more watering stations within Shire 
managed reserves;

• Encouraging more residents and schools 
to add water into gardens, including bird 
baths and ground level water dishes;

• Rehabilitation of priority watercourses 
within Shire managed reserves; and

• Revising guidelines for dams to recognise 
that retaining water in the landscape can 
provide critical habitat in a drying climate, 
and recommend practical improvements 
to dams to improve habitat values and 
water retention. 

Increasing the availability of water in the 
landscape will make a significant difference 
to the survival of wildlife in drought and 
heatwaves. 

Support Artificial Habitats
The survival of some species may be 
supported by the provision of artificial nest 
boxes and other habitat features. While they 
should never be seen as a full substitute for 
the original habitat tree or natural area, they are 
still an important way for residents to support 
‘backyard biodiversity’.  

Supporting artificial habitats will include: 

• Making information on native animals 
and their habitat requirements easier to 
access;

• Encouraging and supporting residents 
to install nest boxes and other helpful 
habitat structures in locations that can 
support a range of species; 

• Installing and monitoring more nest boxes 
within Shire managed reserves; and

• Mapping and temporarily marking trees 
with nest boxes for additional precautions 
before planned burns.

In many cases more research will be needed 
to determine what the most appropriate 
structures or features to support particular 
species.  
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Knowledge and Research
Given the landscape scale issues faced 
by the Shire, broad scale monitoring using 
remote data must form part of the approach 
moving forward. The Shire recently acquired 
detailed LiDAR mapping, used to create a 
digital elevation model (DEM) to inform stream 
network mapping. This data, combined with 
other sources, has other potential uses, from 
detailed slope analysis for fire mitigation 
planning, to improved vegetation mapping. The 
full benefit of this data is yet to be realised due 
to resourcing issues. 

There is uncertainty whether the State 
Government will improve the collection and 
sharing of remotely collected data, which 
could reduce costs, duplication of effort 
and inconsistent collection between local 
governments. 

Greater investment in the Shire’s mapping 
capabilities, in a manner that improves land 
management practices is an opportunity 
requiring further resources and time.  

There are opportunities to significantly improve 
local mapping of environmental assets and 
issues and better share information between 
Shire staff, residents and volunteers. The 
need for a system that provides for a two-way 
flow of information has been noted during 
consultation with catchment groups.

As noted elsewhere in this Strategy, there are 
many knowledge gaps in terms of how native 
species currently interact in their ecosystems 
as well as how this may alter due to climate 
change. The Shire will rarely be the best 
candidate to lead a research project but can 
be a collaborator, contributor and distributor of 
useful findings.  

Opportunities for Shire staff, residents and 
environmental volunteers to participate in 
citizen science projects can yield significant 
new data and observations. Partnerships 
with research institutions, not-for-profit 
organisations and other land managers 
should be considered where they can lead to 
improved land management and biodiversity 
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Limit Disease and Dieback Spread
Phytophthora Dieback is a deadly introduced 
plant disease that is a major threat to local 
native plants and animals. It is a tiny water 
mould that attacks the roots of plants and 
causes them to rot. It lives in soil and infected 
plant tissue, and over 40% of WA native plant 
species can be killed or badly weakened by the 
Phytophthora cinnamomi (and to some extent, 
other introduced Phytophthora species). 

The movement of infected soil, plant material 
or water containing dieback spores can spread 
Dieback into new areas and cause trees and 
bushland to die off. Native animals can then be 
affected if they are reliant on susceptible plant 
species for their food sources and habitat.

Unfortunately Phytophthora Dieback is already 
found in many areas of the Shire including road 
verges, bushland and gardens. A mapping 
project that took samples from conservation 
reserves for laboratory testing has confirmed 
that many of our reserves are partly infested 
and the disease will continue to slowly spread 
downhill with water movement.  

Uninfested areas that are still protectable 
from Phytophthora Dieback are therefore a 
conservation priority. In areas free of Dieback, 
the vulnerable plant species can continue 
to thrive, providing opportunities for seed 
collection and providing habitat for native 
fauna.  

Limiting dieback spread will include: 

• Developing training and induction 
materials for Shire staff;

• Improving supervision of contractors 
working on Shire reserves or road 
reserves 

• Planning works to minimise risk including 
machinery clean down areas, and working 
in dieback free areas first;

• Maintaining Dieback status guide posts in 
reserves to indicating Dieback Free and 
Dieback Infested Areas; and

• Improving information available about 
Dieback and practical measures to avoid 
introducing or spreading it. 

Hygiene measures for Dieback will also help to 
minimise spread of other soil based diseases.  
Emerging threats such as myrtle rust fungus 
(Austropuccinia psidii) may be more difficult to 
control if it reaches the south-west of Western 
Australia. In each case, maintaining forest 
health may include revegetating affected areas 
with more resistant plants. 

This will usually mean using seed from naturally 
resistant individual plants, but further research 
will be required to inform these approaches. 
There is more information about Dieback in 
Appendix 6.

Rising to the Challenge

Dieback Panorama Alps Street Reserve Terratree 2020
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Integrating Conservation with Bushfire 
Mitigation
Protecting life and property is paramount 
within State and Local Government bushfire 
mitigation plans but protecting the natural 
environment is also a consideration. Intense 
landscape-scale wildfires are devastating 
to wildlife as well as humans.  Bushfire 
preparedness is therefore critical to sustain the 
Shire’s biodiversity as well as protect residents 
and communities. 

The Shire fulfils three key functions in relation 
to bushfire preparedness, which provide three 
opportunities to demonstrate or advocate for 
integrating biodiversity conservation with fire 
mitigation: 

• Statutory and Advisory Roles (for private 
land, including local implementation of 
Planning and Development Act 2005, 
Bushfires Act 1954, and Emergency 
Management Act 2005 and hazard plans 
such as State Hazard Plan - Fire)

• Land Manager (for Shire owned land and 
Shire managed reserves, as per Bushfire 
Risk Management Plan)

• Advocate (for State owned land and State 
managed reserves, as per Bushfire Risk 
Management Plan).

Statutory and Advisory Roles 

The Shire oversees consideration of 
approximately 500 planning applications and 
makes recommendations on approximately 
50 subdivision applications per year.  
Local Planning Scheme No. 4 provides 
for consideration of both environmental 
protection and bushfire safety in decisions for 
development in bushfire prone areas.  

The Shire also advises residents on bushfire 
safety and enforces requirements for 
preparation in accordance with the annual 
Firebreak and Fuel Loads Notice.  

Both Planning and Emergency Management 
staff follow advice from DFES, including the 
Planning for Bushfire Protection Guidelines.  
This provides for more intensive fuel load 
management in the area immediately 
surrounding a house or habitable building (at 
least 20m, but can be further depending on 
slope). 

The Shire’s Firebreak and Fuel Load Notice 
emphasises the importance of managing 
ground and mid-storey ‘ladder’ fuels. Ideally, 
application fuel reduction standards would be 
simple and consistent across development 
proposals through the planning system and the 
Shire’s annual FFL Notice. 

Rising to the Challenge



Attachment 1 to Report 6.1 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

81 

  

63 Shire of Mundaring Local Biodiversity Strategy 2023 - 2030

State government support for local 
government-wide variation or standards differs 
across agencies. Given the gravity of risks, 
solid evidence based research is required for 
the Shire to confidently recalibrate the ‘bar’ 
within the planning system to better align with 
the Perth hills vegetation types and community 
expectations. 

The FFL notice already enables a degree of 
autonomy in setting standards. Since this 
matter was highlighted by the Shire, it is noted 
the Bushfire Centre of Excellence has been 
created, with the aim to improve the collective 
understanding of fire management in the 
Western Australian vegetation complexes, 
geology and conditions. Extension of policy 
approaches developed in other states with 
other types of vegetation has been a critical 
barrier to informing a more nuanced approach 
to bushfire planning policy in WA. 

As the State planning bushfire framework 
continues to evolve and be reviewed, the 
Shire will continue to actively participate and 
advocate for requirements that align with local 
vegetation types, geography and compliance 
regimes.

Land Manager & Advocate - BRMP
The State’s introduction of the Bushfire Risk 
Management Framework and Mitigation 
Activity Fund has increased the Shire’s 
capacity to manage fuel reduction and other 
mitigation activities. It has also heightened 
understanding of risks across all tenures.

The Shire’s Bushfire Risk Management Plan 
(BRMP) has been approved by the Office of 
Bushfire Risk Management and adopted by 
Council. It sets out a five year plan of firebreak 
improvements and fuel reduction works to 
protect critical infrastructure, particularly urban 
settlements, infrastructure and sensitive land 
uses. 

Significantly, the total expenditure on Shire 
reserves from the Mitigation Activity Fund for 
last 3 years has reached $1,778,270. A large 
portion (estimated at $687,857) has been 
directed to fuel reduction via weed control over 
the last three years. This represents 38% of 
the total MAFS expenditure, and weed control 
will continue to be a significant element of fuel 
load reduction and fire mitigation works each 
year. The application of MAFS funding to weed 
control and other work that offers co-benefits 
for bushfire preparedness but also biodiversity 
conservation should continue. 

Rising to the Challenge
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Advocacy using BRMP
The Shire also has an obligation to advise 
other landowners and managers, including 
State agencies, of their obligations under 
the endorsed BRMP. As has been noted, the 
largest land managers within the Shire are 
State agencies. These  often have different 
budgets and targets for annual fuel reduction, 
risk appetites and awareness of local issues. 

The BRMP, as a State endorsed mechanism, 
enables the Shire to be in a strong position to 
advocate for particular outcomes and careful 
mitigation work with State agencies. Continued 
communication, collaboration and learning 
across stakeholders is critical to both bushfire 
preparedness and biodiversity outcomes.  
There are opportunities to draw together 
information from a range of sources to continue 
to improve land management for both.  

Two-way science refers to the process of 
sharing and integrating Aboriginal traditional 
ecological knowledge with current scientific 
research. Some elements of traditional fire 
management have already been adopted by 
Shire staff undertaking bushfire risk mitigation 
work within reserves.  

These include mosaic burning, cool burns, 
and removing the fuel around important trees 
before burning. Further guidance is expected 
to be developed by the Bushfire Centre of 
Excellence. 

The South West Native Title Settlement 
process will result in the transfer of significant 
areas of land into the care of the Noongar 
Boodja Trust. This may provide more 
opportunities to share knowledge between 
Shire staff, bushfire researchers, and Noongar 
Corporations that are established to manage 
different lands. 

Over the last decade there has been a 
significant increase in research and scientific 
understanding of bushfire behaviour and 
effectiveness of mitigation measures. However, 
there are still many questions that require 
further investigation, particularly in Western 
Australian forests and taking into account 
accelerating climate change.  

The Shire engaged consultants in 2021 
to prepare a summary of ecological fire 
management based on current scientific 
understanding and used the Glen Forrest 
Superblock as a case study. This is 
summarised in Appendix 5.  

Using two-way science to inform bushfire 
mitigation will include: 

• Seeking to learn from both past Aboriginal 
burning practices and current research to 
continuously improve the Shire practices;

 
• Facilitating knowledge sharing between 

bushfire researchers, practitioners, 
residents, and traditional owners; and

• Directing efforts toward bushfire 
mitigation actions that will have the 
greatest bushfire safety benefits for the 
community with the least environmental 
impact. 

The landscape has changed through 
settlement, logging, weed invasion and now 
climate change, but there are still important 
elements from traditional fire management 
that will align closely with the science and 
should be used to inform fire mitigation in a 
custodianship approach. 

Rising to the Challenge
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Shire’s Role Moving Forward
The previous biodiversity strategy achieved 
significant improvements to the Shire’s 
planning and environmental regulatory 
framework, particularly vegetation protection 
provisions on private land. Given the extent 
of natural areas remaining on private land, 
continuation of this approach to planning and 
development will continue to be a priority. 

However, a regulatory approach can only go 
so far and is framed to prevent the worst of 
environmental outcomes. Regulation and rule 
setting to prevent clearing does not empower 
landowners to actively manage for biodiversity 
conservation or automatically develop a deeper 
sense of custodianship. 

A suite of other initiatives are required, 
including careful integration with fire mitigation. 

The Shire’s capacity to undertake, intervene 
or guide natural area management varies 
depending on the ownership or land tenure. 
The Shire needs to advocate, collate 
information and help induce commitment and 
appropriate action from various landowners 
and stakeholders. 

Harnessing significant insights and 
observations from volunteers and residents will 
be critical to improving knowledge and future 
management. Improving biodiversity outcomes 
across this landscape therefore requires 
sustained and simultaneous investment across 
the Shire’s various roles and responsibilities. 

Rising to the Challenge
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The approaches and principles outlined above have been addressed across different land
tenures, where the Shire has different opportunities to promote biodiversity conservation. Nature 
reserves that the Shire manages directly are important, but they will not be viable long term if they 
are not connected to a surrounding network of natural areas on State Government and private 
land.

Objectives and achievable actions have been identified to support private landowners in 
responsible  custodianship of natural areas (including verges), improve Shire management of 
nature reserves,  and advocate for effective biodiversity conservation measures on State 
Government lands. These  are listed in tables below with the timeframe indicated as:

Short: 2023 - 2025  |  Medium: 2025 - 2027 |  Long: 2027 - 2030

Actions listed as ‘Ongoing’ represent a continuation of a current service level. Actions listed with
a ‘Short’ timeframe are logical extensions to the current service level, or high priority actions 
relating to strategic needs (such as integrating conservation and fire mitigation). Highest priority

*actions which will increase staff for environmental management are marked .

This Strategy should be subject to a major review in 2030, with a midway update to mapping and 
review of listed actions planned for 2026/2027.

Table 1     Actions relating to Shire managed nature reserves 

Managing Nature Reserves 
Objective: Improve management of nature reserves to address threatening processes and 
maintain habitat values.

No. Action Timeframe Key Service

1.1 Continue to target priority weed species following the 
‘Bradley Method’ of bush regeneration, along with 
opportunistic weed control.

Ongoing Parks

1.2 Maintain Landcare Team support, access to native seedlings, 
training and networking opportunities for Friends Groups.

Ongoing Parks

1.3 Continue annual surveys and requests for annual work 
plans from Friends Groups, to help identify potential grant 
applications and avoid conflict with Shire works.

Ongoing Parks

Actions to Protect our
Biodiversity
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No. Action Timeframe Key Service

1.4 Provide guidance and practical support for Friends Groups and 
Catchment Groups applying for grant funding for
environmental restoration works, with effort prioritised based 
on conservation values and likely outcomes.

Ongoing Parks

1.5 Continue to recommend protection of environmental features 
and watercourse restoration as conditions of subdivision and 
development, and where necessary require a maintenance 
period in addition for land to be ceded as Public Open Space/
Drainage.

Ongoing Planning & 
Environment

1.6 Continue to enhance bushfire risk mitigation approaches and 
activities, including strategic burning that provides for a range 
of habitat / fuel ages within conservation reserves.

Ongoing Emergency 
Management

1.7 Advocate for state bushfire mitigation funding to be allocated 
based on risk, and specifically permitted to be used on weed 
control, which reduces ongoing fuel loads as well as supporting 
biodiversity outcomes. 

Short Emergency 
Management

1.8 Develop a template and begin preparing Fire and Environmental 
Work Plans with input from adjoining residents and the relevant 
Friends Group to map significant environmental features, better 
coordinate pre-fire preparation and post-fire weed control, and 
reduce potential for conflict between landcare / revegetation 
efforts and bushfire mitigation activities.

Short Emergency 
Management; 
Parks

1.9 Develop a process to review work plans prepared by Friends 
Groups for annual revegetation using Seedlings for Landcare 
program, and proposed grant applications, to ensure they will 
not conflict with planned parks or bushfire mitigation works (or 
Fire and Environmental Work Plans, where prepared). 

Short Parks; 
Emergency 
Management

1.10 Review practices for managing contractors and supporting 
environmental volunteers working on reserves to address 
implications of the Work Health and Safety Act 2020.

Short Parks

1.11 Review opportunities for regional programs with Perth NRM 
and other Local Governments, such as Eastern Region 
Catchment Management Program. [Business Case may be 
required.]

Short Parks; 
Planning & 
Environment

1.12 Improve Shire mapping of reserves and investigate options 
to provide or improve community reporting tools for 
invasive weed infestations, feral animals, erosion and other 
issues of concern in a way that supports a two-way flow of 
information.

Short Planning & 
Environment; 
Parks

Actions to Protect our Biodiversity
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Actions to Protect our Biodiversity

No. Action Timeframe Key Service
1.13 Identify biodiverse reference sites within reserves that can be 

visited by Friends Groups and residents to help plan
rehabilitation of similar areas.  

Short Planning & 
Environment; 
Parks

1.14 Trial Friends Group Reserve signage to signify a Friends Group 
reserve and promote volunteerism.

Short Parks

1.15 Hold novel events and undertake low risk trial activities to 
explore new ways to attract environmental volunteers, with 
outcomes to inform the Shire’s environmental volunteer 
engagement model and an update of the Friends Group 
Manual. 

Short Parks

1.16 Revise priority weeds list based on changes to state and 
national pest plant listings and observations of volunteers and 
shire staff working on reserves. 

Short Parks; 
Emergency 
Management

1.17 Develop a business case for recurring dieback treatment and 
mapping to maintain ecological values in priority reserves.

Short Parks; 
Planning & 
Environment

1.18 Engage consultants to develop a comprehensive Lake 
Leschenaultia Management Plan to protect and enhance the 
Lake’s environmental values whilst allowing for a range of 
nature-based recreational activities. 

Short Recreation & 
Leisure; 
Planning & 
Environment

1.19 Develop a low cost annual program to monitor surface water 
quality within Jane Brook, Susannah Brook, Wooroloo Brook, 
Woodbridge Creek and the Helena River in consultation with 
Catchment Groups and relevant State Government agencies. 

Short Parks;

1.20 Develop nature play areas, interpretive signage and activities 
to enhance the environmental education opportunities at Lake 
Leschenaultia. 

Short Recreation & 
Leisure; 
Planning & 
Environment

1.21

*
Develop a business case to provide additional resources (which 
may include a fire ecologist or similar) to map and monitor 
condition of nature reserves, develop and implement plans 
for priority reserves, and coordinate weed control efforts and 
conservation activities with bushfire mitigation actions.

Short Planning & 
Environment; 
Parks; 
Emergency 
Management

1.22

*
Increase on-ground resources for Shire management of natural 
areas and support for environmental volunteers. [Business case  
required.]

Short Parks

1.23 Outline the Shire’s intent within the Public Open Space (POS) 
Strategy to use POS developer contributions to enhance social 
and ecological functions, including upgrading or establishing 
multi-purpose access trails, installing nature play areas and 
sculptural water stations within reserves. 

Medium Planning & 
Environment

1.24 Seek funding to install wildlife watering stations in locations that 
also will provide environmental education and bird watching 
opportunities. 

Medium Parks
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Actions to Protect our Biodiversity
No. Action Timeframe Key Service

1.25 Develop or adapt a citizen science program to map orchids 
within nature reserves to inform Shire management actions 
and Friends Group activities. 

Medium Parks; 
Planning & 
Environment

1.26 Develop or update Reserve Management Plans for the ten 
highest priority conservation reserves with areas considered 
protectable from dieback long term – including:
Lake Leschenaultia, Chidlow (Res. 23165)
Alps Street Reserve, Mount Helena (Res. 34103)
Strettle Road Reserve (Res. 32727)
Pindalup Reserve, Wooroloo (Res. 39853) 
Superblock Reserve, Glen Forrest (Res. 50018)
North Darlington Reserves, incl. Nan Macmillan (Res. 6922)
Black Cockatoo Reserves, Mundaring (Res. 20990 & 12422)  
Falls Road Reserve, Hovea (Res. 12453)
Hovea Conservation Park, Hovea/Parkerville (Res. 14163)
Callan Road Reserve, Hovea (Res. 38224)

Medium/ 
Long

Parks; 
Emergency 
Management

1.27 Trial use of QR codes on signage at selected reserves to 
connect Friends Group members, residents and visitors to 
online information about the site (such as natural features, 
recreational opportunities, park infrastructure, dieback 
hygiene, and potential hazards).

Medium Parks;
Recreation & 
Leisure

1.28 Improve signage in natural areas within reserves, particularly 
Lake Leschenaultia and the Railway Reserves Heritage Trail.

Medium Parks;
Recreation & 
Leisure

1.29 To better direct management effort and resources towards 
areas of greater conservation value, review reserves under 
0.5 hectares and identify land with low ecological and 
recreational values, to consider for rezoning or alternate land 
uses (subject to community consultation).

Medium Parks; 
Planning & 
Environment

1.30 Monitor opportunities for research, partnerships and funding 
for climate adaptation planting initiatives based on projected 
mid-century climatic conditions, including targeted seed
collection. 

Medium/ 
Long

Planning & 
Environment; 
Parks

1.31 Develop proposals for alternate land uses for reserves 
identified as having low ecological and recreational values, 
enabling resources to be redirected towards remaining 
reserves. 

Long Planning & 
Environment

1.32 Explore potential for a portion of Quail Street Reserve to be 
incorporated into the Karakamia Wildlife Sanctuary, managed 
by the Australian Wildlife Conservancy with feral predator 
exclusion fencing.

Long Parks; 
Emergency 
Management

1.33 Review resources required for effective ongoing management 
of conservation reserves following reserve rationalisation, 
ceding of new public open space through subdivision, and 
changes to environmental volunteering and grant programs. 

Long Parks;
Emergency 
Management
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No. Action Timeframe Key Service
2.1 Improve mapping and delineation of watercourses and Local 

Natural Areas within the local planning framework, including 
updating of maps as better information becomes available.

Ongoing Planning & 
Environment 

2.2 Maintain Environmental Asset Inspection Service and 
Environmental Officer capacity to advise on development 
proposals to retain and enhance natural features where 
possible. 

Ongoing Planning & 
Environment

2.3 Maintain Seedlings for Landcare Program which supports 
rehabilitation efforts on rural zoned land and schools, as well 
as volunteers working on Shire managed reserves.

Ongoing Parks

2.4 Continually review bushfire mitigation advice services for 
residents including workshops on how to plan mosaic 
burning, conduct cool burns to minimise environmental 
damage, and manage weeds pre and post burn.

Ongoing Emergency 
Management

2.5 Maintain and regularly update print materials including
brochures, information sheets and free booklets that help 
residents understand and care for the natural environment.

Ongoing Planning & 
Environment

2.6 Maintain environmental education initiatives including Six 
Seasons newsletter, talks and workshops, development of 
video and online content, and Environmental Art Project.

Ongoing Planning & 
Environment

2.7 Increase capacity of Environmental Service to provide site 
visits and advice to residents about managing their local 
natural areas, restoration of watercourses and wildlife 
corridors, weed control, nest boxes and other habitat 
enhancement options. 

Short Planning & 
Environment

2.8 Maintain protection of local natural areas and seek 
opportunities for further integration of this Local Biodiversity 
Strategy and the Watercourse Hierarchy Strategy into the 
Local Planning Scheme and Local Planning Strategy when 
these documents are reviewed.

Short Planning & 
Environment

Table 2    Actions relating to private land and custodianship

Custodianship of Natural Assets
Objective:  Protect natural areas and encourage their responsible use and enjoyment; provide 
a range of opportunities to learn about nature; and foster a culture of conservation and 
custodianship.

Actions to Protect our Biodiversity
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Actions to Protect our Biodiversity

No. Action Timeframe Key Service
2.9 Advocacy to the State and Commonwealth Governments 

for stronger environmental protection legislation and more 
funding for science-based environmental restoration 
programs.

Short Planning &
Environment

Ensure linkages identified within the wildlife corridor network 
are considered and protected where possible through land 
use planning and other mechanisms.

Short Planning & 
Environment; 
Parks

Advocate for improved funding and capability for the Land 
for Wildlife program hosted by Department of Biodiversity, 
Conservation and Attractions.

Short Planning & 
Environment

2.10

2.11

2.12 Develop a local Land for Wildlife service to provide 
environmental site visits and advice, promote directly to 
residents who are custodians of mapped wildlife corridors, 
and prioritise requests based on conservation values and 
opportunities.

Short Planning & 
Environment

2.13 Develop new resources (including web content, brochures 
and free booklets) and conservation action kits for local 
native animals – available to all residents but promoted 
directly to residents who are custodians of mapped wildlife 
corridors.

Short Planning & 
Environment

2.14 Source or develop web content and supporting citizen 
science materials to encourage residents and volunteers 
to recordspecies sightings through national citizen science 
platforms including iNaturalist, FrogID, Birdata and the Atlas 
of Living Australia.

Short Planning & 
Environment

2.15 Seek partnerships and funding for citizen science initiatives 
to improve knowledge of native animals, plants and fungi. 

Short Planning & 
Environment

2.16 Declare the Shire of Mundaring to be Owl Friendly and 
provide promotional and educational material about the harm 
of secondary poisoning to pets and wildlife from some 
rodenticides.

Short Planning & 
Environment

2.17 Revise guidelines for dams to promote features that improve 
habitat values, and recognise that retaining water in the 
landscape can provide critical habitat in a drying climate.

Short Planning & 
Environment 

2.18 Prepare or promote information about the responsible 
use and storage of chemicals to prevent watercourse and 
groundwater pollution. 

Short Planning & 
Environment 

2.19 Continue to promote responsible cat ownership and outdoor 
cat runs to limit impacts on native animals.

Short Community 
Safety
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Actions to Protect our Biodiversity

No. Action Timeframe Key Service
2.20 Advocate to the State Government to amend the Cat Act 

2011, enabling the Shire to amend its Local Law to restrict 
cats to a property and increase penalties. 

Short Community 
Safety

2.21 Investigate options and develop a service or program that
supports control of feral animals on private land.

Short Planning & 
Environment

2.22 Seek opportunities to exchange information and collaborate 
with traditional owners managing conservation lands as part 
of Noongar Land Estate.  

Short Planning & 
Environment

2.23 Invite traditional owners managing lands within the Shire 
as part of the Noongar Land Estate to nominate for 
Environmental Advisory Committee membership, and/or 
nominate their preferred engagement method.  

Short Planning & 
Environment

2.24 Collaborate with Department of Biodiversity, Conservation 
and Attractions, traditional owners, Catchment Groups and 
other stakeholders to support Helena River restoration works.

Short/ 
Medium

Parks

2.25 Consider amendment to Art Collection Policy (OR-09) to 
include works that celebrate the natural landscape and native 
species found within the Shire. 

Medium Community 
Engagement

2.26 Seek partnerships and funding for murals and public 
art projects that incorporate local native species and 
landscapes. 

Medium Community 
Engagement

2.27 Seek partnerships and funding to deliver an event/s that 
supports nature based tourism and celebrates the natural
 beauty of the Shire, raises awareness of native plants and 
animals, encourages responsible pet and livestock 
ownership, and promotes sustainable and self-sufficient 
lifestyles.

Medium Recreation & 
Leisure; 
Planning & 
Environment

2.28 Seek partnerships and funding to deliver a program that 
helps residents access seeds / seedlings of firewise native 
plants that are suited to residential gardens and provide 
important resources for native bees. 

Medium Planning & 
Environment 

2.29 Seek partnerships and funding to deliver a conference that 
brings together bushfire and biodiversity researchers and
practitioners to inform future natural area management and 
bushfire mitigation practices. 

Medium Planning & 
Environment 

2.30 Investigate options to develop or adapt material that 
supports residents in using principles of traditional burning 
practices appropriate for our landscape.

Medium Community 
Safety
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No. Action Timeframe Key Service
2.31 Review the Local Emergency Management Arrangements 

Recovery sub-plan for environmental bushfire recovery to 
seek more funding and better support residents dealing with 
post-bushfire issues including weed growth. 

Medium Planning & 
Environment; 
Emergency 
Management 

2.32 Produce watercourse restoration guidelines based on
Watercourse Hierarchy Strategy recommendations and link 
to species available through the Seedlings for Landcare 
program.  

Medium Parks; 
Planning & 
Environment

2.33 Seek partnerships and funding to investigate use of 
Miyawaki forest patches for carbon sequestration, 
biodiversity refuges and ‘stepping stones’ enabling wildlife 
movement in bushfire prone areas. 

Medium Planning & 
Environment 

2.34 Investigate options for establishing a community based 
Landcare Centre, modelled on successful organisations 
such as SERCUL, Landcare SJ, and Chittering Landcare 
Centre.

Long Planning & 
Environment

2.35 Engage with all local schools to canvas use of environmental 
education support generally and initiate programs or 
projects to fill identified gaps.  

Long Planning & 
Environment; 
Parks

Actions to Protect our Biodiversity

Annual Environmental Art Project encourages primary school children to 
creatively engage with local and global environmental issues
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Table 3   Actions relating to road reserves
Verges and Roadside Conservation
Objective: Maintain native vegetation within road reserves where safe and practical, to maintain 
biodiversity conservation values and local landscape character and amenity.  

Actions to Protect our Biodiversity

No. Action Timeframe Key Service

3.1 Plan and conduct works within road reserves with the aim to 
minimise impacts on watercourses and native vegetation.

Ongoing Infrastructure 
Design

3.2 Prioritise retention of mature trees and native vegetation 
in new road reserves in accordance with Street Tree Policy 
provisions for subdivision. 

Ongoing Planning & 
Environment

3.3 Continue to review landowner applications for crossovers 
and other proposals that include clearing of the verge in 
accordance with Roadside Conservation Policy. 

Ongoing Infrastructure 
Design

3.4 Continue to assess proposed works for telecommunications 
and utilities in accordance with Roadside Conservation 
Policy and encourage dieback hygiene measures.

Ongoing Infrastructure 
Design

3.5 Maintain Roadside Vegetation Management team efforts
focussed on priority weed species and recognised Flora 
Roads (e.g. Bailup Road).

Ongoing Parks

3.6 Purchase additional Green Spot signs and continue 
to relocate on an annual basis based on community 
nominations of fauna movement hotspots.

Ongoing Planning & 
Environment; 
Operations

3.7 Improve understanding of seasonal animal behaviour and 
investigate options for verge adjustments or temporary 
signage in locations where there are significant wildlife 
movements and/or injuries, such as known turtle crossings. 

Short Parks; 
Operations

3.8 Advocate for review of traffic management requirements 
for roadside weed control, to enable safe work to address 
priority weeds on verges without excessive traffic 
management costs.

Short Parks; 
Operations

3.9 Incorporate follow-up weed control, and revegetation where 
required into planning and budgets for Shire works on roads 
and roadside infrastructure.

Short Operations; 
Emergency 
Management

3.10 Improve mapping of priority weed species within road 
reserves, recording of control efforts and monitoring of 
results to better plan and refine control measures.

Short Parks

3.11 Continue to encourage landowners to improve bush verges
 adjacent to their property by undertaking weed control, 
which also reduces fuel loads. 

Short Emergency 
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Actions to Protect our Biodiversity

No. Action Timeframe Key Service

3.12 Preparation and implementation of a Works Environmental 
Checklist for planning and management of works within 
bush verges to minimise dieback risk and environmental 
impacts. 

Short Planning & 
Environment; 
Parks; 
Emergency 
Management

3.13 Undertake stormwater intervention review and implement 
recommendations from the adopted Watercourse Hierarchy 
Strategy relating to drainage and stormwater management 
within road reserves.  

Short Infrastructure 
Design; 
Operations

3.14 Improve protection of native vegetation through reviews of 
relevant local laws.

Short Governance

3.15 Develop dieback awareness training and induction material 
for Shire staff working within road reserves. 

Short Planning & 
Environment; 
Operations 

3.16 Investigate naming of roads to include local native plants 
and animals, including traditional Noongar names (following 
consultation).  

Medium Planning & 
Environment 

3.17 Review Street Trees Policy and Street Tree Guidelines, 
updating species list to remove trees that will be more 
susceptible to projected climate by 2050. 

Medium Planning & 
Environment; 
Parks

3.18 Review plans for future major road construction and 
widening and identify potential sites on adjacent properties, 
to establish compensatory planting prior to clearing within 
the road reserve.

Medium Planning & 
Environment, 
Infrastructure 
Design

3.19 Investigate options to map habitat trees located within road 
reserves and schedule recurring dieback treatment for
 significant trees at risk from dieback infestations.  

Medium Parks

3.20 Develop seed collection guidelines to harvest seed from 
native plants required to be cleared for works within road 
reserves, where feasible. 

Medium Parks

3.21 Develop a Street Tree Masterplan to include a biodiverse 
selection of resilient, firewise tree species to address urban 
heat island issues in the foothills and within townsites in the 
hills. 

Medium / 
Long

Parks
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Table 4  Actions relating to State managed lands

Advocacy for State Managed Lands
Objective: Encourage effective biodiversity conservation initiatives and management of State 
Government lands and reserves.

Actions to Protect our Biodiversity

No. Action Timeframe Key Service
4.1 Continue to monitor bushfire risk and research findings and 

advocate for careful implementation of bushfire risk mitigation 
activities to maintain biodiversity values on State Government 
managed lands.

Ongoing Emergency 
Management

4.2 Continue to lodge objections to mining tenements. Ongoing Planning & 
Environment

4.3 Advocate for Main Roads WA to improve weed control along 
highways and within regional road reserves. 

Ongoing Infrastructure; 
Emergency 
Management

4.4 Share information and encourage public participation in review 
of the Forest Management Plan for native forests.

Short Planning & 
Environment

4.5 Advocate for more active, coordinated and effective control of 
weeds and feral animals in national parks, regional parks, and 
Water Corporation managed lands.

Short Planning & 
Environment

4.6 Advocate for greater environmental flows into the Helena River 
from Water Corporation dams.

Short Planning & 
Environment

4.7 Advocate for improved collection and sharing of biodiversity 
information and mapping (across all land tenures) by State
Government.

Short Planning & 
Environment

4.8 Advocate for greater investment in national parks and regional 
parks within the Shire to enhance recreational use of trails and 
enjoyment of natural areas. 

Short Planning & 
Environment

4.9 To help address illegal firewood collection, advocate for an 
incentive program to assist residents to replace wood fires 
with electric heating, which would improve air quality as well 
as reduce demand for firewood that is driving illegal logging in 
both state and local government managed reserves. 

Short Planning & 
Environment

4.10 Advocate for more effective planning and monitoring of 
firewood and timber harvesting to reduce negative impacts of 
illegal logging.

Short Planning & 
Environment
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Actions to Protect our Biodiversity

No. Action Timeframe Key Service

4.11 Advocate for investigation of the potential for strategic 
thinning of regrowth areas in timber reserves to better mimic 
the structure of old growth forests, in a way that may also 
address bushfire risk and illegal logging.  

Short/
Medium

Planning & 
Environment; 
Emergency 
Management

4.12 Advocate for positive environmental outcomes in relation to 
the planning of Eastlink. 

Medium Planning & 
Environment

4.13 Advocate for State agencies to incorporate climate adaptation 
principles into management of State forest and national parks.  

Medium Planning & 
Environment

4.14 Encourage sustainable nature based tourism initiatives and 
attractions within State Government managed lands.

Medium Planning & 
Environment

4.15 Encourage public participation in consultation processes for 
mining proposals and advocate for protection of native forests 
within the Shire as an important ecological, cultural and 
recreational asset for the Perth region. 

Long Planning & 
Environment

Photo: A. Lebel
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 Table 5     Actions requiring new business cases and funding decisions

Actions Requiring Business Cases
Most actions reflect a recalibration of existing staff and budget allocations. The review has 
highlighted areas requiring greater intervention and prioritisation that require business cases to be 
developed for additional funding allocations. 

The table below lists specific actions requiring business cases to be developed to request funding 
allocations. It should be noted that the success of other actions that  depend on the provision of 
staff and resources will be affected by the outcomes of the budget process and decisions on these 
business cases.  

Actions to Protect our Biodiversity

Action Estimated Cost Likely Year
Hold novel events and undertake low risk trial activities to 
explore new ways to attract environmental volunteers, with 
outcomes to inform the Shire’s environmental volunteer 
engagement model and an update of the Friends Group 
Manual. 

$15,000 per 
annum for two 
years

2023/2024

Develop a comprehensive Lake Leschenaultia Management 
Plan to protect and enhance the Lake’s environmental values 
whilst allowing for a range of nature-based recreational 
activities. 

$60,000 2023/2024 or 
2024/2025

Undertake recurring dieback treatment to maintain ecological 
values in priority reserves.

$15,000 to  
$20,000 per 
annum

2023/2024

Develop a business case to employ additional staff (which 
may include a fire ecologist or similar) to map and monitor 
condition of nature reserves, develop and implement plans 
for priority reserves, and coordinate weed control efforts and 
conservation activities with bushfire mitigation actions.

$90,000 to 
$160,000 per 
annum

2023/2024 or 
2024/2025

Review opportunities for regional programs with Perth NRM 
and other Local Governments, such as Eastern Region 
Catchment Management Program.

$20,000 - 
$40,000 per 
annum

2024/2025

Update mapping of environmental features and Local Natural 
Areas using aerial photography and other remotely collected 
spatial data.

Assess options 
and costs in 
2025

2026/2027
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Reporting and Review
The following indicators have been selected to provide an 
annual snapshot of progress, to be reported to Council.

• Number of properties supported as part of new Land 
for Wildlife service

• Number of nature-based talks, videos (views), 
workshops and events held for residents

• Number of native seedlings distributed to residents, 
schools and Friends Groups

• Number of Environmental Asset Inspections by 
Environmental Officers

• Number of feral animals removed from natural areas

• Number of registered Friends Group volunteers

• Number of reserves with Fire and Environmental 
Work Plans

• Number of reserves with Reserve Management Plans 
less than ten years old

• Hectares of dieback treatment undertaken

• Changes to mapped extent of native vegetation or 
Local Natural Area

• Changes to mapped condition of native vegetation  
(if available). 

Updating of mapping for native vegetation extent and 
Local Natural Areas will likely continue to depend on 
State Government remote data collection. If the relevant 
mapping is updated biannually or less often, then the 
Shire’s annual reporting will be based on the most 
recent available dataset. If the State Government does 
not continue to collect and provide these datasets then 
alternative indicators may be required (which may not be 
as accurate due to the cost of remote data collection and 
processing).

This Strategy should be subject to a major review in 2030, 
with a midway update to mapping and review of listed 
actions planned for 2026/2027.  

Actions to Protect our Biodiversity
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The Local Biodiversity Strategy adopted 
by Council in 2009 had a strong focus on 
prioritising natural areas at risk and protecting 
them through the local planning framework.  
The Strategy was developed using mapping 
(2008), funding, and methodology provided 
by the Perth Biodiversity Project, hosted by 
the Western Australian Local Government 
Association (WALGA).

This model, developed by the Perth 
Biodiversity Project, used mapped native 
vegetation complexes to represent ecosystems 
and a threshold of less than 30% remaining to 
prioritise certain complexes for protection. This 
model also recognised the constraints of the 
planning system and established development 
rights of private landholders, marking areas 
already zoned for more intensive development 
as committed by zoning. 

The Local Biodiversity Strategy 2009 followed 
processes and adopted definitions from the 
‘Local Government Biodiversity Planning 
Guidelines for the Perth Metropolitan 
Region’. These Guidelines and the related 
mapping provided Local Governments with 
an understanding of the values of biodiversity 
in the Perth Metropolitan Region, and a 
methodology for preparing and implementing 
Local Biodiversity Strategies.The four key 
features of a Local Biodiversity Strategy 
prepared following the Guidelines are 
mechanisms to protect local natural areas, 
support for private land conservation, bushland 
sensitive land development, and improving 
management of nature reserves.  

Attention was focussed on the areas where 
local governments could influence outcomes 
using a definition (and remnant native 
vegetation mapping) of ‘Local Natural Areas’ 
or LNA, being ‘the natural areas that are not 
currently protected in the public conservation 

estate or included within state forests, water 
catchment areas or Bush Forever sites.’ 

The difficulty of retaining LNA on land with 
existing development rights (such as residential 
or commercial zones) was recognised with a 
classification of ‘Limited Protection/Committed 
by Zoning’. Other definitions were introduced 
to classify LNA for Conservation, Protection or 
Retention (below) on Shire managed reserves 
or rural zoned land. These have since been 
embedded in the Shire’s Local Planning 
Strategy and Local Planning Scheme No. 4.  

Conservation means vesting of Crown Land 
for a conservation purpose; inclusion in a 
proposed Local Reserve for Conservation in 
Local Planning Scheme No. 4; or inclusion in a 
Conservation Covenant. 

Protection means that the natural area is 
identified as such in the Shire’s Local Planning 
Strategy, is given additional protection under 
the Scheme and is a high priority for on-
ground management. There is a very strong 
presumption against clearing natural areas 
identified as ‘Protection’, or allowing rezoning 
which would threaten the ecological value of 
these natural areas. 

Areas identified with a ‘Retention’ status, whilst 
usually being of lower conservation priority than 
the above natural areas, are still proposed to 
receive additional protection under the Scheme 
and will need to be retained to maintain the 
Shire’s current levels of biodiversity. There is 
generally a very strong presumption against 
allowing the clearing of areas identified as 
‘retention’. And whilst these areas are a lower 
priority for active management, landowners 
should still be encouraged to manage and 
restore them.
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Appendices
 

Appendix 1: Achievement of Local 
Biodiversity Strategy Goals
 

Local Natural Areas were subsequently 
identified in the Shire’s Local Planning Strategy 
(2013) and categorised as Conservation 
(reserved land), Protection, or Retention.  The 
gazettal of Local Planning Scheme No. 4 
(LPS4) in 2014 changed the purpose of many 
local reserves to Conservation, as well as 
putting in place protections and requirements 
for planning approval for clearing of Protection 
or Retention category LNA on private land.  

The Local Biodiversity Strategy 2009 listed four 
goals: 

1. To aim to have 1065 hectares of LNA 
included in the Conservation Category 
and recognised by the Shire’s Local 
Planning Strategy and LPS4; and to 
endeavour to increase the amount of LNA 
in the Conservation Category to up to 
approximately 1570 ha over time. 

2. To have 5830 ha of LNA included in the 
Protection Category and recognised in the 
Shire’s Local Planning Strategy and LPS4; 
and to endeavour to increase the amount 
of LNA in the Protection Category to up to 
approximately 5865 ha over time. 

3. To have 510 ha of LNA included in the 
Retention Category and recognised in the 
Shire’s Local Planning Strategy and LPS4; 
and to endeavour to increase the amount 
of LNA in the Retention Category to up to 
approximately 1190 ha over time. 

4. All Council’s Local Reserves for 
Conservation in Local Planning 
Scheme No. 4 are actively managed for 
biodiversity conservation and half of all 
other Conservation Category LNAs and 
Protection Category (at least an estimated 
2925 ha) are actively managed for 
conservation.

A review of the Shire’s LNA was undertaken 
by WALGA using their Environmental Planning 
Tool in 2020, using vegetation complex 
mapping maintained by the Department of 
Biodiversity, Conservation and Attractions 
and the ‘Native Vegetation Extent’ dataset 
produced by the Department of Primary 
Industries and Regional Development in 2020. 
The review of LNA mapped and recognised 
through the Local Planning Strategy and LPS4 
found that: 

1. 6,240 hectares of LNA was included in the 
Conservation Category; 

2. 5573 hectares of LNA was included in the 
Protection Category; and 

3. 292 hectares of LNA mapped and 
recognised as Retention Category in LPS4.

The large additional area included in the 
Conservation Category beyond the original 
target was partly due to rezoning of an area 
that was originally included in state managed 
lands and therefore not classified as LNA in 
2009.  

The WALGA review found that if the 
prioritisation process was repeated in 2020, 
less LNA would meet Priority 1 Conservation 
criteria compared to 2008 while more LNA 
would meet Priority 2 criteria.  

The primary reason was identified as increased 
fragmentation of native vegetation in the Shire, 
resulting in less LNAs mapped as ‘habitat’ 
(LNAs larger than 10 ha separated by 8m from 
another patch of vegetation). This is a potential 
flaw within the original methodology, whereby 
the remaining native vegetation could classified 
as less critical to protect based on surrounding 
losses, rather than more.
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After 2020 the Department of Primary 
Industries and Regional Development ceased 
production of the Native Vegetation Extent 
dataset, however it is anticipated that another 
state agency may continue to produce that or a 
similar dataset in the near future.  

The WA Local Government Association has 
also ceased providing the Environmental 
Planning Tool and support services. 

 The summary of extent of vegetation 
complexes remaining in Appendix 1 is based 
on the 2020 dataset. 

In May 2022 the State Government released 
the first Native Vegetation Policy for Western 
Australia.  The policy includes a commitment 
for state agencies to identify and progress 
reforms to: 

1. Consider and transparently account for 
the values of native vegetation in decision 
making that affects it, based on the best 
information available at the time. 

2. Apply the mitigation hierarchy steps to 
any planned impacts on native vegetation 
at both strategic and project scale – 
avoid, minimise, then rehabilitate – before 
considering offsets. 

3. Improve the spatial capture of their 
regulatory, land management, land 
planning and funding decisions that affect 
native vegetation, applying common data 
standards to facilitate data sharing. 

4. Work together with other agencies and 
stakeholders to expand and apply the 
native vegetation knowledge base, 
improve mapping and monitoring of 
its status and values, and broaden the 
availability of spatial data.

A re-assessment of conservation priority 
should be undertaken in future once 
appropriate datasets again become 
available; however, the criteria will also need 
reconsideration given the very high threshold 
initially set to classify LNA as ‘habitat’ and the 
need to take into account local level protection 
of representative vegetation types.  

At present, the conservation priorities identified 
in the Local Biodiversity Strategy 2009 and 
recognised in the Local Planning Strategy 
remain appropriate for strategic land use 
planning, and the update that is required is to 
the extent of LNA (to reflect areas cleared since 
2009) as provided for in LPS4.
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Implementation through Local 
Planning Framework
The Shire’s approach to balancing biodiversity 
protection with bushfire risk mitigation 
through its Local Planning Scheme has been 
recognised as best practice. Embedding 
protections for priority Local Natural Areas 
within the planning framework has helped to 
retain bushland and habitat. 

As noted in the Local Biodiversity Strategy 
2009, “Biodiversity strategies are not statutory 
documents, and need to be incorporated into 
the Local Planning Strategy and reflected in the 
Town Planning Scheme to have a bearing on 
Local and State Government decisions. This is 
critical as many of the decisions that impact on 
biodiversity and natural areas are linked to land 
use planning and development.”

The Shire’s LPS4 is one of the only planning 

schemes within the State that embeds 
biodiversity mapping into a statutory layer, 
referred to as Local Natural Areas (LNA). The 
LPS4 provisions also afford protection to 
individual trees and patches of bushland too 
small to be recognised as LNAs. These trees or 
small areas of native vegetation are not as high 
a priority in the protection of biodiversity, but 
can still retain important habitat features and 
aesthetic and cultural values. 

Apart from limited exceptions, the removal 
of local native vegetation requires planning 
approval from the Shire and the LPS4 
provisions set out the criteria for assessing any 
such application. The protection of significant 
trees in Residential areas is more complicated 
and is generally more difficult to achieve.
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It should be noted that one of the key 
exceptions from these controls relates to any 
vegetation required to be removed in order to 
comply with bushfire safety requirements under 
LPS4 and the Guidelines. 

The Shire’s role in administering planning 
controls to protect bushland and recognised 
environmental assets is generally consistent 
with the wider community’s expectations, and 
generally enjoys a high level of support. 

Some residents expect stronger controls 
preventing any further clearing, however 
this would frequently contradict bushfire risk 
requirements and existing development rights.  
Adding further controls on clearing within 
bushfire asset protection zone (i.e. a significant 
tree register), particularly in residential areas 
could also add a significant administrative 
burden to the Shire and affected residents for 
minimal gain, and would likely diminish the 
respect for current measures that are in place. 

The Shire’s approach has been recognised by 
the WAPC as leading the way in the State in 
relation to protection provisions, because it 
involved the inclusion of provisions within its 
local planning scheme, which seeks to balance 
bushfire safety and biodiversity protection 
within the local planning framework. 

The LPS4 provisions regarding protecting 
vegetation are also consistent with the 
intent and direction of the Shire’s endorsed 
Community Strategy Plan and Local Planning 
Strategy, which support a general presumption 
against the clearing of native vegetation 
wherever practicable.

Since the adoption of the Shire’s Local 
Biodiversity Strategy in 2009 and Local 
Planning Scheme No. 4 in 2014, there have 
been significant reforms to the state planning 
framework. 

These have shifted more decision making for 
subdivisions and larger scale developments 
from local to State Government, and elevated 
bushfire risk as a key planning consideration.  

The Shire’s Local Biodiversity Strategy 2009 
stated, “for the purposes of this Strategy, 
it is estimated that existing subdivision 
potential and development rights could lead to 
approximately 315 ha of clearing.” 

A review of the planning applications 
completed since 2013 that impacted upon 
mapped LNA (287 applications) found a total 
of 39.7ha of vegetation has been permitted to 
be removed or modified as part of the Shire 
planning approval process. This figure is in 
addition to the vegetation lost as a result of 
subdivision and or modification of vegetation 
on private property. 

Options for improving remote mapping 
including vegetation cover and health are 
required. 

Within the local planning framework there is 
a strong presumption against clearing LNA, 
but this does not extend to prohibiting a 
landowner from constructing a dwelling and 
other structures where there is no appropriate 
cleared area on the site. 

The mapped LNA essentially serves as a 
trigger for a planning assessment and for a 
more detailed environmental inspection. In 
these instances, the Shire’s environmental, 
planning and fire team have been directly 
involved in early advice to landowners 
regarding the siting of dwellings to minimise 
the extent of clearing and balance bushfire and 
biodiversity considerations. 
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The mapped LNA essentially serves as a trigger for a planning assessment and for a more 
detailed environmental inspection. In these instances, the Shire’s environmental, planning and fire 
team have been directly involved in early advice to landowners regarding the siting of dwellings to 
minimise the extent of clearing and balance bushfire and biodiversity considerations. 

While habitat trees are often mapped on site as part of the planning process it is not 
comprehensive, and mapping effort is prioritised close to the proposed developed rather than 
across the whole property. The habitat trees layer that is used to record these on the Shire’s GIS 
is marked as ‘limited mapping’ and while the number of trees recorded will continue to grow, the 
data is not an absolute record of all the significant vegetation in the shire.

Appendices
 

Appendix 1: Achievement of Local 
Biodiversity Strategy Goals
 



Attachment 1 to Report 6.1 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

104 

  

86 Shire of Mundaring Local Biodiversity Strategy 2023 - 2030

The Shire requires Bushfire Management Plans to contain information that ensures key 
environmental features such as habitat trees are identified and protected. 

The Environmental Officers are involved in reviewing Bushfire Management Plans for structure 
plans and subdivisions, and providing advice to Shire Planning Officers and the Western 
Australian Planning Commission (WAPC). The WAPC is the decision maker for structure plans 
and subdivisions, and will make decisions after receiving recommendations from a range of other 
agencies as well as the local government. 

For smaller scale developments, the environmental features that were mapped during 
Environmental Asset Inspections or noted during site visits with bushfire planning consultants are 
recorded in the Bushfire Management Statement and on site plans.  

Environmental protection provisions within the planning system are necessarily a balance 
between private property development rights and community aspirations. The incorporation of 
LNA and native vegetation protections within the Local Planning Strategy and LPS4 was the 
primary aim of the Local Biodiversity Strategy 2009 and this has been achieved. Consideration of 
the natural environment has been successfully integrated into local planning practice.  

Fire Management Plans approved since 2013 (purple) also fulfil a role in identifying and 
protecting significant vegetation on a site specific basis
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Local Planning Scheme No. 4 provides for LNA mapping to be updated based on landowner 
requests, or other investigations or assessments that the Shire conducts. Currently the 
mechanism, with LNA mapping as a trigger for requiring planning approval and on-site 
assessment of environmental values, is working effectively. 

Operationally, the Shire’s environmental advisory service (including the Environmental Asset 
Inspections service) has been directed towards planning applications to ensure early intervention 
and to shape development proposals and conditions of approval to minimise environmental 
impacts. This has left little time for the Shire’s Environmental Officers to be proactive and provide 
environmental advice to other properties, which could make a significant difference to local 
biodiversity. A slight increase in Environmental Officer capacity to enable better conservation 
advice and service to more residents has been recommended.  

Overall, the current provisions are considered to have operated effectively to protect vegetation 
and local natural areas through the local planning framework and no amendments to the Local 
Planning Scheme No. 4 are recommended at this stage. However, continued advocacy is required 
for State Government planning practices to better balance bushfire safety with environmental 
protection. 

Management of Conservation Reserves
The fourth goal of the Local Biodiversity Strategy 2009 was: 

4. All Council’s Local Reserves for Conservation in Local Planning Scheme No. 4 are actively 
managed for biodiversity conservation and half of all other Conservation Category LNAs and 
Protection Category (at least an estimated 2925 ha) are actively managed for conservation.

All Conservation reserves are assessed annually for bushfire hazard and many receive regular 
weed control treatment, but there is a lack of regular monitoring and mapping of vegetation 
condition.  

The Landcare Team consists of two staff, who are often assisted with weeding, revegetation 
and other work on reserves by environmental volunteer Friends Groups (who may also belong to 
broader Catchment Groups crossing local government boundaries). There is support for Friends 
Groups to prepare grant applications, assisted by the Natural Areas Project Officer (part time).
 
The Fire Protection Team also consists of two staff, who assess and manage fuel loads across all 
land that the Shire is responsible for (not just nature reserves). Their primary objective is to reduce 
fuel loads and improve community safety, but as part of this work they also undertake significant 
weed control in nature reserves.  

Mapping and recording of management issues and interventions, and sharing of information 
between Shire Services, has been limited by the technology available to staff. The rollout of a 
more flexible mapping (GIS) system in 2022 should allow for more data collection, sharing and 
analysis than has been possible in the past. 
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Most reserves do not have a management plan, and where management plans exists they are 
generally dated.  Dieback mapping and treatment has been undertaken intermittently, often 
based on external grants. Feral cats in nature reserves may be trapped and removed by the 
Shire’s Community Safety Rangers, but there has been no coordinated program to trap foxes or 
other feral animals.  

While all Conservation reserves are managed, it is difficult to say that they are all actively 
managed for biodiversity conservation in a way that adequately addresses all threats to their 
natural values. In addition, the ecological viability of the network of Conservation reserves long 
term depends on the management of surrounding land and maintenance of wildlife corridors.  
Support for private land conservation initiatives including wildlife corridors has been limited.  

Protection Categories mapping could not be fully replicated due to changes to land use 
provisions in the Shire’s Local Planning Scheme between 2008 and 2020. 
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The following information was produced by the WA Local Government Association as part of a 
review of LNA protection measures in 2020.  

Vegetation complexes with less than 10%  of pre-European extent retained and protected at 
bio-region scale (Swan Coastal Plain and Jarrah Forest bioregions) and represented in the Shire 
include: 

• Forrestfield vegetation complex
• Guildford vegetation complex; and 
• Swan vegetation complex.

Of these, only Swan vegetation complex has portions protected in the Shire (5% of the pre-
European extent in the Shire) (see Table 2 in this appendice). 

Of the 18 vegetation complexes represented in the Shire of Mundaring, there are three vegetation 
complexes which have significant  representation in the State’s conservation reserves system: 
Goonaping, Helena 2 and Swamp (all representative of vegetation complexes of the Jarrah Forest 
bio-region) (Table 1). 

Of the vegetation complexes with less than 30% remaining at the bio-region level, the Southern 
River complex (Swan Coastal Plain IBRA) and Coolakin complex (Northern Jarrah Forest 
IBRA) are of high priority for conservation as less than 10% being protected in the respective 
bioregions. Over 60% of the pre-European extent of Coolakin vegetation complex is protected 
locally and 100% of its mapped extent remains in the Shire (Table 2). 

The Southern River vegetation complex, of which 5 hectares remain in the Shire, has no local 
protection and therefore should be of high priority for future conservation in the Shire. Eight of 
the vegetation complexes occurring in the Shire are considered not adequately protected at the 
bioregion scale, with less than 15% of their pre-European extent on lands with formal protection 
(Table 1). 

There are four vegetation complexes with no representation on lands providing formal protection 
in the Shire of Mundaring, including the already mentioned regionally significant vegetation 
complexes: Forrestfield, Guildford and Southern River. The fourth vegetation complex with 
no local protection is Yalanbee 6. While 100% of the pre-European mapping of Yalanbee 6 
vegetation complex remains in the Shire, it is retained on privately owned land  zoned Rural in the 
MRS and Public Purposes in LPS4.

  1Retention and protection level thresholds of 10% and 30% are applied to the actual vegetation extent statistics with a buffer of 
about 5% to allow for the limitations of the native vegetation mapping dataset. It is considered that the mapping overestimates 
the actual native vegetation extent status due to limitations of aerial photography interpretations (inability to separate native and 
exotic vegetation and map vegetation condition). 

2In the Perth Metropolitan Region, the minimal thresholds for representation of vegetation within protected lands is 10% of the 
pre-European extent for vegetation complexes on the Swan Coastal Plain and 15% of the pre-European extent for vegetation 
complexes in the Jarrah Forest. 
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Shire of Mundaring vegetation complexes and their retention and protection status of 
vegetation complexes at the bioregion scale (Government of Western Australia 2019) 
Orange identifies vegetation complexes protected at less than 10% of their pre-European 
extent on the Swan Coastal Plain and less than 15% protected in Jarrah Forest bio-region. 
5% buffer is added allow for mapping errors and limitations

 Table 1     

* Excludes Crown Freehold Department Managed Lands that are managed under Section 8A of the CALM Act. 
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Summary of findings
Highest priority vegetation complexes for 
formal protection in the Shire of Mundaring are:

• Forrestfield
• Guildford
• Southern River
• Swan 
• Yalanbee 6.

To date, implementation of the Shire’s 2009 
Local Biodiversity Strategy contributed to the 
improved conservation status of the following 
vegetation complexes: 

• Cooke
• Coolakin 
• Dwellingup 2 & 4
• Goonaping
• Murray 2
• Pindalup
• Swamp 
• Yalanbee 5
• Yarragil 1. 

The greatest contribution to the regional 
protection status via protection of vegetation 
complexes by the Shire were achieved 
for Dwellingup 4 and Murray 2 vegetation 
complexes, increasing the regional protection 
level by more than 1% of the pre-European 
extent of these vegetation complexes (Table 1). 

However, of the 18 vegetation complexes 
mapped in the Shire of Mundaring, only three 
are adequately represented on lands providing 
long-term protection (Goonaping, Helena 2 and 
Swamp). 

These findings point to gaps in how the Local 
Biodiversity Strategy Conservation Priorities 
criteria consider vegetation complexes. 
The criteria does not consider local level of 
protection of representative vegetation types 
in the Shire and thus conservation priority of 
Yalanbee 6 vegetation complex with no formal 
protection in the Shire is dependent on the 
presence of other criteria such as threatened 
species. Yalanbee 6 is also not adequately 
protected at the regional level and in 2008 was 
not mapped as an LNA in the Local Biodiversity 
Strategy. 

The significant increase in the overall area 
classified as LNA in 2020 is due to changes 
in land use classification in the Metropolitan 
Region Scheme (MRS) since 2008, and 
inclusion of lands reserved Parks and 
Recreation in the MRS but not managed by  
DBCA. One of the largest additions is over 
9,000 hectares currently zoned Rural in the 
MRS that were in 2008 mapped as State 
Forest, Other DBCA managed lands and Water 
Lands (Figure 1).
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Figure 1: Additional LNA (Conservation in 2020 
not mapped as LNA in 2009 Local biodiversity 
Strategy

When compared with the 2020 WALGA LNA, 
the proportion of LNAs meeting Priority 1 
criteria decreased since 2008 and the area of 
LNAs meeting Conservation Priority 2 criteria 
increased. 

The main contributing factor to this is the 
increased fragmentation of native vegetation 
in the Shire, resulting in less LNAs mapped as 
habitat (LNAs larger than 10 ha separated by 
8m from another patch of vegetation). 
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Regional Ecological Linkages were previously 
identified by the Perth Biodiversity Project, to 
connect regionally significant natural areas 
across the Perth Metropolitan Region.  

Local wildlife corridors have been mapped 
to complement the Regional Ecological 
Linkages and together these will collectively be 
considered as the ‘wildlife corridor network’.  
The local wildlife corridors are a composite of 
major watercourses (better vegetated higher 
order watercourses, mapped as part of the 
concurrently developed Watercourse Hierarchy 
Strategy) and other links between locally 
significant natural areas.  

The major watercourses connect to many 
dams and water bodies, which are known to 
be important biodiversity refuges. Dams, other 
water bodies and major watercourses will also 
be significant refuges during future drought and 
heatwaves. 

The additional corridors were identified 
using a least-cost path method identified by 
consultants, using origins and destinations 
based on Shire managed conservation 
reserves with at least 10ha of native vegetation 
and logical connections to national parks and 
other state lands. Access to a native vegetation 
dataset called ‘Urban Monitor’ was provided 
via a research collaboration agreement with 
the Department of Biodiversity, Conservation 
and Attractions (DBCA).  DBCA staff also 
participated in reviews of draft mapping and 
suggestions for improvement. 

The scoring for the least-cost path method 
was revised after a round of draft corridors 
were reviewed by members of the Shire’s 
Environmental Advisory Committee.  

A high score was added to buildings (using 
a 20m buffer) to reflect the impact of people, 
pets, vehicles and fences associated with 
building density. The revised scoring (see 
Table 1 on following page) was used to identify 
terrestrial corridors in addition to the major 
watercourses.  

A width of 40m was used for local wildlife 
corridors as in many cases this is the maximum 
width of the riparian vegetation, multi use 
reserve, or distance between buildings. 

The functional width of local wildlife corridors 
will obviously be wider where there is more 
remnant vegetation, and particularly where 
the corridor is shown passing through a local 
reserve it is the whole of the reserve which 
should be considered as effectively part of the 
wildlife corridor network.  

Future revisions of the wildlife corridor mapping 
may use different source datasets for native 
vegetation and natural areas, particularly 
if State Government agencies improve the 
collection and sharing of remote data for this 
region. 
 
It must be emphasised that the wildlife corridor 
mapping provides a mechanism for focussing 
attention and effort on areas that provide 
critical support for biodiversity, but cannot and 
do not include all wildlife movement pathways 
or important areas of habitat.  
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Appendices
 

Appendix 4: Threatened Fauna List

Below is a list of specially protected fauna that may be found within the Shire of Mundaring.  This 
species list was compiled using species listed under the WA Biodiversity Conservation Act 2016 
(BC Act) and the national Environment Protection and Biodiversity Conservation Act 1999 (EPBC 
Act), as obtained in 2023 for the Shire of Mundaring region. 

Please note: It is very likely there are more species that would meet the criteria for protection 
under State or Commonwealth environmental legislation, but have not yet been identified or 
adequately studied.  As the protected species listed under these Acts are reviewed their status 
may change. For the current species status and most recent lists, please refer to the Department 
of Climate Change, Energy, the Environment and Water (DCCEEW) website for the EPBC Act List 
of Threatened Fauna and WA Department of Biodiversity, Conservation and Attraction (DBCA) 
website for the Biodiversity Conservation Act Threatened and Priority Fauna List.  

Scientific Name Common Name  BC Act Status (WA)  EPBC Act Status

Mammals

Bettongia penicillata 
ogilbyi

Woylie, Brush-tailed 
bettong Critically endangered Endangered

Petrogale lateralis 
lateralis

Black-flanked 
rock-wallaby, 
Black-footed rock-
wallaby, Moororong

Endangered Endangered

Dasyurus geoffroii Chuditch, Western 
quoll Vulnerable Vulnerable

Pseudocheirus 
occidentalis

Western Ringtail 
possum, Ngwayir, 
Womp, Woder

- Critically Endangered

Phascogale calura Red-tailed phascogale, 
Kenngoor

Conservation 
Dependent Vulnerable

Isoodon fusciventer Quenda, Southwestern 
brown bandicoot Priority 4 -

Falsistrellus mackenziei
Western false 
pipistrelle, Western 
falsistrelle

Priority 5 -

Hydromys chrysogaster Water-rat, Rakali, 
Moyitj Priority 6 -

Notamacropus eugenii 
derbianus Tammar wallaby Priority 7 -

Notamacropus irma Western brush wallaby Priority 8 -

Phascogale tapoatafa 
wambenger

South-western brush-
tailed phascogale, 
Wambenger

Conservation 
Dependent -
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Scientific Name Common Name BC Act Status (WA) EPBC Act Status

Reptiles
Acanthophis 
antarcticus Southern death adder Priority 3 -

Ctenotus delli
Dell's skink, Darling 
Range southwest 
ctenotus

Priority 4 -

Invertebrates

Westralunio carteri Carter's freshwater 
mussel Vulnerable Vulnerable

Birds

Botaurus poiciloptilus Australasian bittern Endangered Endangered

Calidris ferruginea Curlew sandpiper - Critically Endangered

Calyptorhynchus 
banksii naso

Forest red-tailed black 
cockatoo Vulnerable Vulnerable

Leipoa ocellata Malleefowl Vulnerable Vulnerable

Numenius 
madagascariensis

Eastern curlew, Far 
eastern curlew - Critically Endangered

Rostratula australis Australian painted 
snipe - Endangered

Calyptorhynchus 
baudinii Baudin's cockatoo Endangered Endangered

Calyptorhynchus 
latirostris Carnaby's cockatoo Endangered Endangered

Falco peregrinus Peregrine falcon Specially Protected - 
OS -

Oxyura australis Blue-billed duck Priority 4 -

Apus pacificus *Fork-tailed swift Specially Protected 
- IA Threatened
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Scientific Name Common Name  BC Act Status (WA)  EPBC Act Status

Birds

Arenaria interpres *Ruddy turnstone Specially Protected 
- IA -

Plegadis falcinellus *Glossy ibis Specially Protected 
- IA -

Thalasseus bergii *Crested tern Specially Protected 
- IA -

Motacilla cinerea *Grey wagtail - Threatened

Actitis hypoleucos *Common sandpiper - Threatened

Calidris acuminata *Sharp-tailed 
sandpiper - Threatened

Calidris melanotos *Pectoral sandpiper - Threatened

Pandion haliaetus *Osprey - Threatened

Tringa nebularia *Common greenshank Specially Protected 
- IA Threatened

* Migratory bird species
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This summary of fire risk and fire ecology 
was prepared for the Shire of Mundaring by 
Bushfire Safety Consulting (2022).  

Fire is a key threatening process that can 
affect the Shire’s reserves and other natural 
areas. The Shire of Mundaring is responsible 
for a large number of reserves relative to its 
population, and management decisions around 
fire mitigation is primarily guided by the staff 
and resources available to undertake the work. 

When planning for bushfire risk mitigation, 
it is also important to consider conservation 
priorities, especially at a time when the 
community is increasingly focused on the risks 
posed by fire in a drying climate. Although 
naturally occurring fires and prescribed 
burning can be important and essential drivers 
of ecosystem structure and function, they 
can also can threaten biodiversity in some 
circumstances. 

As no single fire regime is optimal for all 
organisms at any scale, a sustainable fire 
management approach should ideally focus 
on ecological and protection goals in order 
to optimise outcomes.

Increasingly, land managers across Australia 
are adopting a more nuanced approach to 
bushfire mitigation through seeking a greater 
understanding of the impacts of fire on 
biodiversity. Ecological bushfire management 
is an approach that identifies fire regimes 
appropriate for the maintenance of broad 
biodiversity values and protection of life and 
property. 

Ecological bushfire management practices 
incorporate an evidence-based, adaptive 
management approach that is guided by 
prevailing resources, climate, biodiversity 
requirements and community expectations. 

Ecological bushfire management has the 
dual purpose of reducing bushfire risk to life 
and surrounding assets, while maintaining 
or improving the ecological values of natural 
areas. It can provide best practice strategies 
and techniques related to bushfire risk and 
environmental management based on current 
knowledge and scientific research. This 
approach also considers long term responses 
of local native flora and fauna to fire, which 
is used to inform ongoing management 
decisions.

Ecological bushfire management principles can 
be applied in areas where biodiversity issues 
are considered a high priority within fire risk 
planning. 

Further, they can also be applied in a manner 
consistent with the aims and objectives of 
local, State and National bushfire legislation, 
policy documents and guidelines.

Fire and native plants
Fire can benefit plants adapted to fire in many 
ways, including by allowing a greater amount 
of light to reach leaves, reducing competition 
for water, and by creating relatively nutrient rich 
ash beds for seed germination.  Some species 
can benefit more than others in this process. 

However, fire can also cause deleterious 
effects to fire adapted species if time between 
fires is too short to allow for adequate recovery 
since last fire.  

For example, species that regenerate from soil 
or cone stored seed need to mature and set 
seed before the subsequent fire or else there is 
a risk they will become locally extinct from the 
area (Burrows 2008).
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Canopy species present at the site, Marri and 
Jarrah, can take up to 4 years to flower post 
fire due to the energy demands of resprouting. 
The fire response of the listed threatened 
species Acacia aphylla is generally unknown, 
although it is thought to regenerate from seed 
after fire (DEE 2008).

Little is known about the frequency of fire to 
which the northern Jarrah forest ecological 
community has adapted.  A study examining 
fire scars on Balga (Xanthorrhoea presseii) in 
the Perth hills concluded that in the 150 years 
prior to European settlement, plants had been 
burnt on average every 50 years, increasing 
to once every 10 years on average post 
settlement (Lamont & Downes 1979). 

Burrows, Ward & Robinson (1995) found 
evidence of fire injury on Jarrah to be about 81 
years pre-European settlement, and every 17 
years on average after colonisation.  

They postulate that frequent low intensity burns 
predominately occurring during summer and 
autumn, lit by Aboriginal people managing the 
land prior to European colonisation, resulted in 
overall less high intensity fires resulting in much 
reduced fire injury on Jarrah.  

In addition, Burrows (2008) states that in many 
south-west ecosystems, species are likely 
to be lost from plant communities when fire 
intervals exceed 35 to 40 years due to limits 
to the survival of seed stored in soil over 
time, however there has been little research 
into seed bank longevity or the vegetation 
composition of regenerating plant species in 
long unburnt forests post fire.  
Fire and native fauna

Fire can benefit some animal species by 
resulting in an increase in regenerating 
food sources, such as new leaf growth and 
increased nectar availability from post-fire 
flowering of some plant species. Decreased 
plant cover can also increase hunting success 
for predators such as owls and eagles.  

High intensity fires have been shown to 
increase the formation of tree hollows over time 
which benefits animals that require hollows for 
breeding (Inions et al. 1989).  However, fire can 
also negatively affect some animal species as 
a result of a lack of mobility to escape the fire, 
habitat cover to protect from predators post-
fire, and suitable food sources and habitat 
structure immediately after fire (Hussey & 
Wallace 2009).  

Low intensity fires can potentially lead to a 
reduction in the number of fallen logs that 
can be used as habitat within the burnt area, 
without creating new ones to replace them 
(Inions et al. 1989).  Reduced fire intervals can 
lead to the loss of animal species from an area, 
particularly where there are no unburnt patches 
within or nearby to assist recolonization or 
provide cover.  For example, Honey Possum 
populations have been found to require 
approximately 25 to 30 years to recover from 
fire, with densities greater in native vegetation 
with time since last burn longer than this period 
(Bradshaw & Bradshaw 2017, Wilson et al. 
2014, Everaardt 2003).  

Populations of Quenda can also be reduced 
immediately post fire in areas where there are 
no close unburnt refugia, as they require dense 
cover from predation and leaf litter for food 
(Bryant et al. 2017, Haby et al. 2013).  
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This has also been observed after fire in 
populations of small birds (Davis et al. 2016).  
Too frequent fire that leads to the loss of shrub 
species can negatively affect the amount of 
food and habitat sources available for some 
species of animals, including the threatened 
cockatoo species (Hussey & Wallace 2009, 
Woinarski & Recher 1997).  

While very little is known about the response 
to fire of invertebrates, some studies have 
reported a number of species that occur only in 
habitat features that are not present for some 
time after the passage of fire, such as the dead 
thatch of Balga skirts (Xanthorrhoea spp.) 
which are consumed by fire and take some 
time to re-establish post fire (Brennan et al. 
2010).  In addition, some invertebrate species 
have limited dispersal abilities and so are 
slower to recolonize post fire than others (Moir 
et al. 2005).  

The inclusion of unburnt areas within bushland 
can assist in the conservation of many fauna 
species that utilize the area.  The protection 
of habitat trees and ground logs during 
hazard reduction burns can assist in providing 
breeding sites and cover for fauna in the newly 
burnt areas.  Maintaining habitat such as 
nearby unburnt vegetation cover, including the 
unburnt skirts of Xanthorrhoea preissii (Balga), 
can help protect Quenda and other native 
fauna that rely on cover, as can implementing 
feral animal control techniques immediately 
before and after a fire.  

Fire season
The season in which burning occurs is 
also important to the effect fire has on 
plant communities. It is widely thought that 
historically the vast majority of fires, both 
caused by lightening or lit by aboriginal people, 
occurred during late summer and autumn 
(Burrows 2008). 

Fires at this time of year can be of a high 
intensity and result in the deaths of a large 
number of plant species.  

However, fires of this intensity can crack seed 
cones and break the dormancy of some buried 
seeds, aiding in the reproduction of obligate 
seeders. In addition, the fires at this time 
of year would shortly be followed by winter 
rains, further assisting regeneration (Hussey & 
Wallace 2009).  

The timing of rainfall is critical in the successful 
regeneration of plant species after fire.  
Regenerating plants after a fire in autumn have 
greater probability of success than after a 
spring fire as rainfall, optimal germination and 
growing conditions occur immediately after an 
autumn fire in the region. Post-fire germinating 
seedlings in climates with strong seasonal 
rainfall, such as that experienced in south-
western Australia, are more likely to survive 
when fire occurs just prior to the onset of the 
wet season (Miller et al. 2019).  

In contrast, fires that occur in the middle 
of winter are of a much lower intensity and 
leave many unburnt patches. Soil stored 
seed dormancy is not broken and fire 
sensitive plants, such as orchids, can be 
killed above ground. These plants are usually 
not affected by summer or autumn burns as 
they have a below ground dormancy period 
at this time. The heat of the fire lit in spring is 
usually not high enough to crack soil stored 
seed dormancy. Although surface seed 
germination is usually stimulated, that year’s 
seed production is usually destroyed by the 
fire. Lack of rainfall over summer is thought 
to favour re-sprouting plants over obligate 
seeders after a spring burn due to reduced 
number of seedling survival (Spencer 2018).  
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Optimal fire regime
While much still remains unknown about 
optimal fire regimes for the Jarrah forest, 
what seems certain is that no one fire regime 
benefits all organisms or ecosystems present 
(Burrows 2008, Spencer 2018). Based on 
this, the current consensus for determining 
appropriate fire regimes for the conservation of 
the northern Jarrah forest is to facilitate burns 
in mosaic patterns through the landscape with 
different fire frequency intervals.  

Ideally these burns should be conducted in a 
variety of different conditions and of different 
intensities, with minimum time since last burn 
corresponding with the time required for all 
plants species to reach adequate post-fire 
reproductive capability (Hussey & Wallace 
2009). Given that adequate reproductive 
capability is often unknown, minimum 
recommended time between burns has been 
given as twice as long as the period it takes for 
the slowest known growing seeders to flower 
(Spencer 2018).  

It has been hypothesized based on the current 
available dataset on plant species responses 
to fire that a minimum of 6 to 8 years between 
fires in the northern Jarrah forest would enable 
the majority of plant species to regenerate 
(Burrows et al. 2008).  

However, the juvenile period in plants of the 
south-west forest has been shown to be 
greatly increased in lower rainfall Jarrah forest 
locations such as at the reserve. In addition, 
the trend of decreasing rainfall demonstrates 
the need for conservative estimates of plant 
maturity when applying current datasets 
(Burrows et al. 2008).  

Factoring in the number of species present 
for which no knowledge of maturity has been 
obtained, and the potential delaying effect 
of changing environmental conditions such 
as reduced rainfall, more conservative time 
frames are often recommended to maintain 
the ecological integrity of ecosystems when 
HR burning is required for fire management 
purposes.  

There have been numerous cases in the 
south-west of reduced fire intervals negatively 
affecting the survival of species (Spencer 
2018), and too frequent fire is a common 
threatening process for many of the south-west 
rare and threatened species and communities.  
This is particularly true for the ongoing survival 
of plant species that rely on soil or cone stored 
seed to germinate post-fire. In this case, fire 
intervals need to be greater than the amount of 
time it takes the plant to mature and produce 
an effective amount of seed in order to produce 
replacement plants should they be killed by fire 
(Burrows 2008).  

While most common obligate seeder species 
in the Jarrah forest have relatively short time 
to first flowering times of between 3 to 5 
years (Burrows et al. 2008), caution must 
be exercised in correlating flowering with 
successful seed production. For example, 
despite flowering only three to four years after 
a fire, a common plant species of the south-
west, Parrotbush (Banksia sessilis), was found 
to set seed only eight years post fire (Hussey & 
Wallace 2009).

Maximum nectar production was not reached 
until 12 to 15 years post fire which has further 
ecological implications for nectar feeding birds 
and mammals.  
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Too frequent fire in fragmented landscapes is 
often the result of increased ignition sources 
from nearby urban development in combination 
with an increase in hazard reduction burning 
undertaken to reduce bushfire risk to adjacent 
development.  An increased risk of artificial 
ignition through both unintentional means 
(car exhaust, discarded cigarette butt, sparks 
from machinery) and arson increases the risk 
that any planned hazard reduction burning 
undertaken will increase fire frequency and 
result in negative impacts on native vegetation 
communities present.

While too frequent fire can result in the 
loss of obligate seeder species from plant 
communities, very long inter-fire periods 
may also result in the loss of these species 
due to senescence.  Woody shrub species 
are generally not as long lived as other plant 
species and need fire in order to promote 
regeneration via the germination of canopy or 
soil stored seed.  Low intensity prescribed fire 
may assist in regeneration of these species if 
senescence and decline is observed.  
Piles of fallen branches and dead plants that 
are placed away from trees, Balga and large 
living shrubs may create patches of hot fire 
that can assist in the regeneration of species 
that respond well to hot fire.  Small areas 
of prescribed fire within a reserve can also 
increase the fine grain mosaic of different 
habitat ages through diversifying the time since 
last fire (Burrows 2008).  

Of the data that has been collected to date, it 
seems likely that not all species regenerate in 
response to fire in the same way or at the same 
time scale, with different species benefitted 
through either more or less frequent fire.

In the Jarrah forest, Spencer (2018) 
recommends hazard reduction burning is 
conducted with minimum fire frequencies of 15 
to 25 years, or three to four times the longest 
known juvenile period of obligate seeder plants 
that occur.  

The longest known juvenile period for an 
obligate seeder recorded at the site is Hakea 
trifurcata, which has been recorded producing 
seed for the first time 48 months (4 years) 
following fire.  This would suggest a minimum 
known fire interval of between 12 and 16 years 
is suitable for this species (Dec 2011).  

Due to the known presence of some animal 
species that increase in abundance around 
this time since last fire is reached, most likely 
in response to the regeneration of habitat 
structural elements and/ or maximum nectar 
or seed production in vegetation post fire, 
retaining some areas of forests with longer fire 
intervals should be prioritized for conservation 
where possible.  

The relative lack of research into invertebrates, 
fungi and other lesser known groups that are 
likely to contain species that require habitat 
only present in longer unburnt vegetation 
is also an important factor in conserving 
Jarrah forest within the landscape past the 
recommended minimum fire frequency periods.  
In addition, there is little research into the 
effects of fire frequencies at the recommended 
minimum interval on ecosystem resilience, 
particularly in the presence of human 
disturbance such as introduced diseases, 
plants and animals. 
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A balanced approach 
Overall, it seems likely that a diversity of fire 
frequencies, burn seasons and intensities 
throughout the landscape is required to 
maximise biodiversity and the health of forest 
ecosystems (Spencer 2018).  With much still 
unknown about the effects of fire on ecological 
communities, monitoring and adaptive 
management is vitally important for preserving 
optimal biodiversity in ecological communities 
through the use or exclusion of fire (DEE 2017).  
Ongoing monitoring undertaken to observe and 
react to any decline in species that may occur 
from the frequency, seasonality or absence of 
fire in the future is highly recommended.  

It is also important to monitor the effects of 
any fire management actions undertaken in 
high conservation areas in order to a develop 
site-specific understanding of the responses, 
as well as to apply a cautionary approach that 
aims to prevent loss or degradation of the high 
quality ecological communities.  

There is still much to learn about the effects of 
fire on the flora and fauna found in the Shire. 
There may be opportunities to partner with 
state agencies and universities to participate in 
targeted research to help inform management 
decisions that aim to both conserve 
environmental values, while reducing the 
threat to lives and adjacent assets if a bushfire 
occurs. 

This summary of fire ecology was prepared 
for the Shire of Mundaring by Bushfire Safety 
Consulting (2022). Relevant references from 
their report are below: 
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Phytophthora Dieback
Phytophthora cinnamomi (P.cinnamomi) is an 
introduced microscopic pathogen that is often 
referred to as a fungus. While it shares some 
characteristics of true fungi it is in fact a type 
of water mould and can survive in both soil and 
water. Phytophthora Dieback (‘Dieback’) refers 
to the disease that can occur when susceptible 
plants are exposed to P.cinnamomi. While 
some plant species are resistant to the 
pathogen, others are very susceptible, resulting 
in decline and death. 

P.cinnamomi is present in all States and 
Territories of Australia where it causes disease 
in an extremely diverse range of native, 
ornamental, forestry and horticultural plants. It 
is believed that P.cinnamomi was introduced to 
Australia by early European settlers importing 
infested horticultural plants. Since the mid 
1960’s to early 1970’s P.cinnamomi has been 
recognised as a serious pathogen in native 
ecosystems of Australia. 

The pathogen can infect a range of native 
plants in Southwest WA, predominantly 
from the Ericaceae, Fabaceae, Myrtaceae, 
Proteaceae, and Xanthorrhoeaceae families. 
Although several Phytophthora species occur 
in Western Australia, P.cinnamomi is the most 
virulent and pathogenic. P.cinnamomi can 
also affect a range of horticultural crops and 
garden plants including apples, peaches, 
olives, avocados, camellias and roses. Other 
species of Phytophthora found in WA, such 
as Phytophthora multivora, are less virulent 
and significantly less widespread than P. 
cinnamomi. 

Dieback in Western Australia
Dieback is a significant environmental issue 
for natural areas between Geraldton in the 
Midwest and Esperance on the South Coast, 
and it is widespread in the Southwest region. 
The pathogen rarely occurs in areas receiving 
less than 400 mm annual rainfall.

The most recent Western Australian State of 
the Environment Report lists Dieback as a 
Priority 1 threat to biodiversity. A recent review 
of threats to species listed as threatened 
under the Federal Environment Protection and 
Biodiversity Conservation Act 1999 shows that 
P. cinnamomi is the second greatest invasive 
species threat in Australia after rabbits.

Dieback is a serious concern in WA for the 
following reasons:

• Over 1 million hectares of land in south 
west WA is affected, including many 
national parks, nature reserves and 
metropolitan bushland

• 40% of native plant species in the south 
west (over 2,200 species) are susceptible 
to the pathogen, including almost 50% of 
endangered and threatened flora 

• Up to 20% of the State’s Jarrah forest 
and up to 80% of the Stirling Range 
National Park is affected

• Changes in the composition and structure 
of floral communities resulting from the 
spread of Dieback have flow-on impacts 
throughout the ecosystem, including 
habitat alteration that can negatively 
affect indigenous fauna populations.

• Dieback can lead to significant soil 
erosion through the loss of susceptible 
vegetation as well as increased 
dominance of Dieback resistant plants 
such as grasses, rushes and sedges and 
weeds.
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Local Government agencies are required 
to manage Dieback Phytophthora Dieback 
management under several regulatory 
mechanisms including the Environment 
Protection and Biodiversity Conservation Act 
1999 (which lists Phytophthora Dieback as a 
key threatening process) and the Environmental 
Protection Act 1986. 

How Dieback is spread
Dieback is spread through the movement of 
water and soil within the landscape. Whilst it is 
possible for native and pest animals to spread 
the pathogen, by far the most significant vector 
of P. cinnamomi in the natural environment is 
human activity. Humans have the capacity to 
disturb and transport more soil thanany other 
vector, and all human activities carry some 
likelihood of spreading P. cinnamomi. 

Major vectors of Dieback include wet soil 
adhering to vehicle tyres and earthmoving 
equipment. By far, most of the large areas 
of infestation that exist today in southern 
temperate Australia occurred as a result of 
human activity, often as a direct result of the 
introducing infested soil or road-building 
materials to vulnerable uninfested areas. 
Therefore, access restrictions and quarantine 
management procedures can be effective tools 
in reducing the spread of Dieback in natural 
areas. 

Active spread by native and feral animals is 
difficult and prohibitively expensive to control. 
Active spread in subsurface water is difficult to 
control, however, under certain circumstances 
and to some degree surface drainage can be 
controlled.

Unfortunately, it is extremely difficult to 
completely eradicate P. cinnamomi from an 
infested site, and there is no evidence to 
suggest that the pathogen will disappear 
from a site once it has killed all of the most 
susceptible plant species. P. cinnamomi is 
thought to be able to survive long-periods of 
unfavourable conditions through the production 
of chlamydospores. However, there are still 
significant gaps in knowledge about the exact 
mechanisms of long-term pathogen survival.
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Dieback in the Shire
In 2019, the Shire of Mundaring commissioned 
Dieback consultants to undertake a 
comprehensive Dieback assessment of 33 
priority Shire managed bushland reserves. The 
objective of the assessment was to confirm 
and map the extent of Dieback infestation 
within each reserve and identify Dieback free 
areas that can be protected from infestation in 
the long term.

The assessment confirmed the presence 
of Dieback in varying degrees in all of the 
reserves except for two (which were deemed 
to be uninterpretable due to a lack of Dieback 
indicator species). 

Dieback was found to be widespread in the 
lower slopes, along drainage lines and water-
gaining sites in many reserves. Infestations 
were also frequently mapped along access 
tracks, trails, firebreaks, old gravel pits and 
disturbed areas.

To date, a total of 15 reserves have been 
identified as having uninfested areas which 
are large enough to be ecologically viable and 
protectable from Dieback infestation in the 
medium to very long term (20 years to over 
100 years). The assessment recommended 
a number of actions to prevent Dieback 
spreading to uninfested areas in priority 
reserves including:

• Treating the interface of infested and 
uninfested protectable areas with 
phosphite (a fungicide that slows the 
spread of P.cinmamomi)

• Review, update and implement 
management protocols for vehicle and 
machinery access to reserves

• Review and update Dieback signage 
in the reserves to delineate infested 
areas and uninfested areas and provide 
information for users to assist in 
preventing further spread

• Revegetate Dieback affected areas 
with Dieback resistant species or 
species that have a low susceptibility 
to P. cinnamomi infection. Revegetating 
areas that are infested or degraded will 
have a number of benefits including 
restoration of ecological function, reduced 
weed invasion, reduced soil erosion, 
improvement of visual amenity

• Continue to assist Friends groups 
to be more effective in undertaking 
conservation works in Dieback affected 
areas.

• Continue to monitor and map disease 
activity in priority reserves and treat where 
required

References:
Terratree Pty Ltd (2020). Phytophthora Dieback 
Assessment of Shire of Mundaring Priority 
Bushland. Report prepared for the Shire of 
Mundaring. 

 



Attachment 1 to Report 6.1 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

140 

  

122 Shire of Mundaring Local Biodiversity Strategy 2023 - 2030

It is impossible to eradicate all weed species. Shire resources and community weed control 
efforts should be focussed on weeds that have worse impacts, including rapid spreading 
capability, or increasing bushfire risk. The impact and invasiveness of weeds occurring within the 
Shire of Mundaring has been assessed using:

• the national list of significant weeds (Weeds of National Significance, Weeds Australia, 2019)
• the Western Australian Organism List (WAOL) database, which lists declared pest species 

classified under the Biosecurity and Agriculture Management Act 2007 (WA) (DPIRD, 2019)
• the Swan Region impact and invasiveness rating of weeds (DBCA, 2016)
• knowledge and experience of staff working within Shire managed reserves. 

Common Name Species Name
African Lovegrass Eragrostis curvula

Arum Lily Zantedeschia aethiopica

Bitou Bush Chrysanthemoides monilifera subsp. monilifera

Black Flag Ferraria crispa

Blackberry Rubus spp.

Bridal Creeper Asparagus asparagoides

Brazilian Pepper Schinus terebinthifolius

Buckthorn Rhamnus alaternus

Coast Teatree Leptospermum laevigatum

Doublegee Rumex hypogaeus (Emex australis)

Fig Ficus carica

Flaxleaf Broom Genista linifolia

Freesia Freesia alba x leichtlinii

Fountain Grass Cenchrus setaceus

Lantana Lantana camara

Lavender Lavandula stoechas

Madiera Vine Anredera cordifolia

Narrowleaf Cottonbush Gomphocarpus fruticosus

One-leaf Cape Tulip Moraea flaccida
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Common Name Species Name

Paterson's Curse Echium plantagineum

Perennial Veldt Grass Ehrharta calycina

Prickly Pear Opuntia sp

Tagasaste Chamaecytisus palmensis

Tambookie Grass Hyparrhenia hirta

Watsonia Watsonia spp.
Weedy Wattles

• Cootamundra
• Early Black Wattle 
• Flinder’s Range Wattle
• Golden Wattle
• Sydney Gold Wattle
• Queensland Silver Wattle

• Acacia baileyana
• Acacia decurrens
• Acacia iteaphylla
• Acacia pycnantha
• Acacia longifolia
• Acacia podalyriifolia

Wild Gladiolus 
Gladiolus caryophyllaceus & Gladiolus 
undulatus
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Mundadjalina-k ngala kaditj Noongar moort nidja Wadjak boodjar-ak kalyakool 
moondang-ak kaaradj-midi. Ngala Noongar Moort wer baalabang moorditj kaadidjiny 
koota-djinanginy. Ngala Noongar wer Torres Strait Moort-al dandjoo koorliny kwaba-
djinanginy. Koora, yeyi wer kalyakool, ngalak Aboriginal wer Torres Strait birdiya wer 
moort koota-djinanginy. 
Shire of Mundaring respectfully acknowledges the Whadjuk people of the Noongar Nation, 
who are the traditional custodians of this land. We acknowledge Elders past, present and 
emerging and respect their continuing culture and the contribution they make to the region. 
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Foreword from Shire 
President

Biodiversity is the diversity of life on 
earth. Our local biodiversity is the 
Shire’s living landscape, including all 
native plants and animals. 

The health of the natural environment 
underpins the health and wellbeing of 
our community, and the strength of our 
local economy.

This Strategy identifies threats to our 
local biodiversity including clearing, 
dieback, invasive species and climate 
change.

It also identifies ways that the Shire 
and other custodians of natural areas 
can help protect our natural heritage 
for the future. 

The Shire cares for important natural 
areas within local conservation 
reserves, but they will not be viable 
in the long term without strong 
connections to natural areas managed 
by individual landowners and the State 
Government.

An important element of this Strategy 
is the Wildlife Corridor Network which 
connects important local nature 
reserves with larger regional and 
national parks. The Wildlife Corridor 
Network includes major watercourses 
as well as local and regional ecological 
linkages.

These connections across the 
landscape provide for the continued 
movement of wildlife to maintain 
genetic diversity and re-colonise areas 
after fire, and also allow for pollination 
and seed dispersal to maintain plant 
diversity.  

I would like to express my sincere 
gratitude to all community members 
who provided feedback on the draft 
Local Biodiversity Strategy. Your 
insights and ideas have been essential 
in informing many of the issues 
and actions addressed in this final 
document.

It is my great pleasure to present the 
Shire of Mundaring’s Local Biodiversity 
Strategy 2023 - 2030.

Cr James Martin
Shire President
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The Shire’s Local Biodiversity Strategy maps a pathway for the Shire to tackle 
environmental threats, and celebrate and enhance our natural and cultural 
heritage.

Community surveys repeatedly raise environment as a key priority and this is 
reflected in the Shire’s Community Strategic Plan. Council adopted as a 10 year 
priority, ‘Shire-led conservation, protection and retention of natural areas’ and 
the overall vision for the area as:

‘A Place for Sustainable Living’

Executive Summary
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Executive Summary

Whether it is promoting nature-based tourism 
or carefully managing bushfire risk to avoid 
catastrophic wildfires; the Shire’s social and 
economic success is intrinsically linked to a 
well-managed environment.  

The Shire’s ability to undertake, assist and 
advocate for environmental management 
differs across reserves, verges and privately 
owned land. The Shire is directly responsible 
for managing 1,310 hectares of native 
vegetation, spread over many reserves 
of various sizes.  Integrating bushfire and 
biodiversity management within our nature 
reserves provides an opportunity to lead by 
example and share management approaches 
with residents, who collectively manage 
another 6,130 hectares of natural areas on 
private property. 

Maintaining biodiversity values on local 
reserves and private properties also helps 
maintain the important wildlife corridor network 
between national parks. There are 35,000 
hectares of native vegetation within the Shire 
managed by the State Government (and Water 
Corporation) in national parks, state forests 
and water catchment.

The United Nations Decade of Ecosystem 
Restoration (2021 – 2030) aims to address the 
twin crises of climate change and biodiversity 
decline.  

Many of our native species and ecosystems
will also be increasingly affected by climate 
change over the coming decades. At a local 
level, custodianship of natural areas may 
include environmental restoration after fire, 
drought or heatwave impacts.

To add to the complexity, our natural areas are 
part of an intricate web of life that we are still 
learning about. It is likely there are still many 
small species that have not been identified and 
named, and relatively few have been studied 
well enough to understand their current habitat 
and conservation requirements.

The Shire can participate in research,
or facilitate connections and sharing of 
knowledge for better biodiversity conservation.

The Shire’s Environmental Advisory Committee 
assisted in developing this vision for the Shire’s 
new Local Biodiversity Strategy:

Biodiversity and natural areas are 
protected, connected and cared for 
through community stewardship and
a strong culture of conservation.

A deeper sense of custodianship of land and 
water will be required, as well as a willingness 
by all stakeholders to communicate, 
collaborate and continuously improve land 
management practices.
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The Shire of Mundaring is located within the south-west Western Australian ‘global biodiversity 
hotspot’. This means that this region is biologically rich with diverse plants, animals and 
ecosystems, but also that they are under threat.

The Shire contains significant areas of forested national parks and protected water catchments. 
This provides important habitat for many native animals – but with a relatively small-dispersed 
population and rates base, also presents a challenge caring for parks and reserves over a large 
geographical area.

In most cases there is very limited knowledge of our native animal population, and scarce 
information about fungi (which play important roles in tree and forest health). By contrast there is 
extensive mapping of remnant native vegetation, so this is used as the foundation of biodiversity 
planning in the Perth Metropolitan Region.

Traditional Owners
The traditional owners of most of the Shire area are the Whadjuk (Wajuk) Noongar people, with 
Aboriginal occupancy dating back tens of thousands of years. The north-east part of the Shire 
extends into Ballardong country. Evidence suggests that forests within the southwest of Western 
Australia were subject to cool mosaic burns by Noongar people, using fire to carefully shape the 
forest structure. It appears some areas were rarely burnt. Natural areas with a range of ages since 
fire provide more diverse habitats.

Colonisation removed Noongar people from their traditional lands and prevented the continuation 
and teaching of cultural practices, which has caused significant loss of knowledge of native
plants, animals, and land management.

 The AIATSIS Map of Indigenous Australia – southwest 
Western Australia (from aiatsis.gov.au)

Introduction
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Historic Development
European settlement of the area increased from the 1840s. The colonial population was minimal 
until the 1880’s, with small villages established mainly along the railway line and Great Eastern 
Highway (formerly the York Road). Significant growth came in the early 1900s, following the 
construction of the Mundaring Weir. 

This continued well after the post-war years, particularly during the 1970s and 1980s. 

Development and growth has had a significant impact on biodiversity values. During early 
settlement, natural biodiversity was treated as both a potential resource and an impediment to 
opening up productive rural land uses. 

Historical aerial imagery from 1961 illustrates the legacy from early colonisation and government 
policy. When compared to 2020, vegetation canopy density has grown simultaneously as the 
population density increased. The Shire and other land managers are now left with complex land 
management issues. 
 

Introduction

The Shire now contains a combination of large areas of untouched or regrowth forest, amongst 
manicured gardens, lawn and introduced plants that have, in some cases, become invasive 
species.  

Many residents of the Shire have either grown up in the area, or moved for lifestyle ‘tree-change’ 
reasons. This has also served to reinforce community values about the importance of the 
environment. Since early settlement, community attitudes have shifted away from exploitation 
towards celebrating nature and biodiversity.  

As climate change intensifies and the threat of bushfire increases, the Shire must continue to 
reconcile necessary bushfire risk mitigation with biodiversity conservation. 

Lacey’s ‘Enterprise Saw Mill’ at Sawyers Valley - 1890s. Photo courtesy of the State Library of WA
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1961 aerial photo - 
Hovea/Parkerville

2020 aerial photo - 
Hovea/Parkerville

Below are aerial images covering the Hovea/ Parkerville area, showing change and development 
over the past six decades. Watercourses are shown in blue as reference points. 

Significant regrowth of native vegetation has occurred in some locations, while the density of 
settlement has increased significantly. The form of residential and semi-rural subdivision that 
occurred in past decades would not be permitted under current Western Australian Planning for 
Bushfire Protection Guidelines.

Introduction
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1961 aerial photo - Swan View 
Brown Park to John Forrest 
National Park

Introduction

2020 aerial photo - Swan View 
Brown Park to John Forrest 
National Park

Below are aerial images covering part of the Swan View/Greenmount area, showing change 
and development of the past six decades. Watercourses are shown in blue as reference 
points.

Denser settlement has been possible on the coastal plain where lots were connected to deep 
sewerage.
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Local Planning Strategy 
The Shire’s Local Planning Strategy (2013) recognised the historic growth pattern, current 
constraints and community aspirations and adopted:

• a low growth approach to account for the natural geophysical constraints (topography, 
soil, vegetation, bushfire) in the eastern portion of the Shire;

• limited growth in or near existing townsites where appropriate;
• two designated new townsites North Parkerville and North Stoneville, (that may or may 

not eventuate for the purposes of this strategy); and 
• subdivision potential directed to infill in the existing foothills urban areas. 

The rural wedges and natural spaces between nodes of existing local centres will continue to 
be the defining characteristic of the Shire. 

Spatial themes of the Local Planning Strategy 

The future of the North Parkerville and North Stoneville townsites is still somewhat unknown and 
ultimately rests with the State Government and/or the State Administrative Tribunal.

The Local Planning Strategy also introduced mapping and protection of Local Natural Areas 
based on the Local Biodiversity Strategy 2009, which are still in effect (and effective).

Introduction
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Community Healthy, safe, sustainable and resilient community 

where businesses flourish and everyone belongs

Transport, infrastructure and planning for liveable, 
connected communitiesBuilt Environment

Trusted, leading and listening
local government

Governance

 
Natural environment A natural environment that is protected, 

sustainable and enjoyed

Over the 10 year life of the SCP, a priority of the Council is ‘Shire-led conservation, protection and 
retention of natural areas’. 

To ensure this LBS is aligned with Community and Council expectations, it must seek to enhance 
environmental outcomes, amongst other goals and including the importance of measured and 
appropriate bushfire preparedness for community safety. 

Introduction

Strategic Community Plan
The Strategic Community Plan (2020 - 2030) is a long-term guiding document for the Shire or 
Mundaring, developed following broad consultation about community values, concerns and 
vision for the future. Preparing an updated Local Biodiversity Strategy was an action identified 
within the Shire’s Strategic Community Plan (SCP).
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Environmental Sustainability Policy
The Shire’s Environmental Sustainability Policy was adopted in 2018. It consolidates the Shire’s 
strategic position on key environmental issues and provides a basis for future environmental 
initiatives. Its purpose is:

To establish a sustainable Shire that demonstrates our corporate and 
community commitment to the environment and reflects our responsibility
to its natural assets for future generations. The Shire strives to be a leader in 
local government sustainability and environmental management.

Although environmental management and sustainability at a global level are closely intertwined, 
the Shire’s Local Biodiversity Strategy is intended to focus on the protection and management
of the natural environment. A ‘sustainability strategy’ or similar may be prepared at some future 
point.

The following guiding principles of the Environmental Sustainability Policy were identified as 
particularly relevant in the preparation of this Local Biodiversity Strategy:

1.1. Biodiversity and watercourse integrity should be maintained and mitigation measures will
be considered where the works cannot be designed or constructed to avoid impacts.

1.2. The Shire will strive to lead by example in balancing bushfire risk management with
maintaining biodiversity and conservation of natural landscapes.

1.3. Allocation of Shire resources for natural area management will take into account
social and ecological values and the nature of threatening processes.

1.4. Human induced climate change is recognised as a key threat to biodiversity, requiring
mitigation action to reduce carbon emissions at all levels of government, and adaptation to 
local impacts.

3.1. The Shire recognises that healthy ecosystems and well-managed natural areas support the
health and well-being of the community, and the Shire will strive to lead by example as a 
responsible custodian of public environmental assets.

4.2. The Shire will remain agile; learning and collaborating with community groups, research in
stitutions and relevant government agencies to adapt best practice environmental 
management to fit the Shire’s context.

Introduction
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Consolidating 
Environmental Strategies 

Over the past 25 years the Shire had 
developed a number of separate plans and 
strategies focussed on particular elements 
of the natural environment. These included a 
Wildlife Corridor Strategy (2000), Community 
Education Strategy (2002), Local Biodiversity 
Strategy (2009), Environmental Management 
Plan (2012) and Roadside Conservation 
Strategy (2016).

Each of these plans or strategies served a 
purpose at the time, and supported many 
Shire projects, successful grant applications, 
and collaboration with environmental 
volunteers and other organisations. However, 
continuing to create and update many discrete 
plans and strategies does not aid Shire staff 
and volunteers to understand and work 
together towards a common goal. 

The Shire’s Environmental Advisory Committee 
has agreed that it was advantageous for the 
Shire move to away from overlapping single 
issue strategies, and consolidate these into 
a discrete higher-level document with a clear 
line of sight to the Shire’s Community Strategy 
Plan and Local Planning Strategy. 

The original Local Biodiversity Strategy had 
a significant focus on identifying local natural 
areas on private land and adding protection 
from clearing through the local planning 
framework, informed by vegetation complex.
This is outlined in Appendix 1.  

The goals set in this regard have largely 
been met, and the success of the previous 
strategy is noted in Appendix 1. An update 
on the extent remaining in different vegetation 
complexes is provided in Appendix 2.

 
 
 
 
 
 
 

 

 

This Local Biodiversity Strategy now seeks
to draw together and consolidate actions to 
protect the natural environment into a single 
document that more clearly states the Shire’s 
intent and guides staff efforts.

A review of implementation of the actions 
under previous strategies was undertaken
by Shire staff, followed by a peer review
by an environmental consultancy including
a previous employee of the Shire (past 
Coordinator of Environment). The plans 
reviewed were:

• Local Biodiversity Strategy
• Roadside Conservation Strategy
• Wildlife Corridor Strategy
• Private Land Conservation Strategy
• Community Education Strategy
• Environmental Management Plan
• Local Climate Change Adaptation Action

  Plan (actions relevant to biodiversity)
• Local Planning Strategy (actions relevant to

biodiversity)
• Eastern Region Catchment Management

Plan

This review found that, of 530 actions across 
nine plans and strategies, just over 50%
had been fully completed. Nearly 20% of 
actions were considered partially complete or
‘ongoing’. Some actions were noted to nowbe 
the responsibility of other organisations, or 
established as business as usual for the Shire.
Overall 14% were assessed as no longer 
relevant. Some duplication of similar actions 
was also noted across the nine documents, 
supporting the approach to  consolidate 
strategies relating to the natural  environment.
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The reviewers noted that implementation of Local Biodiversity Strategies and overall pursuit 
of the Community Strategic Plan vision, ‘A place for sustainable living’, will require a holistic 
approach. A number of themes were identified relevant to environmental management and the 
consolidated Local Biodiversity Strategy, including training, education, volunteer engagement, 
mapping, funding, advocacy and research. 

Bushfire risk and implementing bushfire mitigation for community safety whilst protecting, 
conserving, and enhancing biodiversity was noted as one of the biggest challenges. Both 
planned fire and wildfire can have impacts on native species, and different species have different 
requirements. Fire mitigation works can also provide opportunities for significant weed control 
and can coordinate with actions that support biodiversity conservation on both public and private 
land. 

The review also noted that available staff and resources will limit the implementation of any plan 
or strategy. In this regard the reviewers suggested additional staffing resources be acquired. 

These suggestions were provided from assessing the actions not completed and summarising 
the gaps and/or workload associated with the implementation.  

Suggestions included: 

• a stewardship officer to assist with private land conservation, education and training;

• a strategic environmental officer to assist with data (mapping), research, advocacy, funding 
and implementation of strategic objectives of the LBS;

• a reserve management officer or fire ecologist helps with environmental reserve 
management including a strong fire education background; and

• further bolstering the area of catchment support and volunteers within the friends group 
framework may require an additional resource/partnership.

Previous strategies had recommended the creation of a part time Stewardship Officer position 
and a Reserve Management Officer.  

Rather than create a new and separate position of Stewardship Officer, this Strategy has 
recommended an increase to the capacity of existing part time Environmental Officers. 

Business cases will be required as part of the annual Council budget process for future creation 
of new environmental positions, or further increases to part time positions. 

 

Consolidating Environmental 
Strategies
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Opportunities

 

 
 
 

 

Biodiversity is defined in Australia’s Strategy 
for Nature 2019-2030:

Biodiversity is the variety of all life forms on 
earth — the different plants, animals and 
micro-organisms and the ecosystems of 
which they are a part.

There is State and Commonwealth 
Government legislation that provides for 
protection of biodiversity, listing of threatened 
species and ecosystems, and approval 
processes for actions that may impact on 
biodiversity.  The key legislation is:

• Environment Protection and Biodiversity
  Conservation Act 1999 (National)

• Biodiversity Conservation Act 2016 (WA)
• Environmental Protection Act 1986 (WA)
• Conservation and Land Management Act

1984 (WA)
• Planning and Development Act 2005 (WA)

The Shire of Mundaring is located within the 
South West Australia Ecoregion which is 
Australia’s only Global Biodiversity Hotspot. 
Although this Ecoregion only covers 5%
of Australia, it contains about 8,000 plant 
species, which is more than one-third of 
Australia’s known flowering plants. The 
Ecoregion is also home to many unique fauna 
and it is designated as a ‘Hotspot’ because its 
rich biodiversity is under threat.

Protection of Local Biodiversity
Shire of Mundaring has a range of advantages 
and opportunities to conserve biodiversity. 
First and foremost, the Shire has retained
a far greater extent of remnant native 
vegetation and natural watercourses than
most local government areas within the Perth 
Metropolitan Region.

 

This means that there are native plants and 
animals still in functioning ecosystems and 
natural areas, including the great diversity of 
life underground.  Fungi and micro-organisms 
within the soil are an invisible but essential 
part of natural ecosystems and support forest 
health.

Clearing of native vegetation is primarily 
governed by the Department of Water and 
Environmental Regulation clearing permit 
process under the Environmental Protection
(Clearing of Native Vegetation) Regulations 
2004.

Through the Planning and Development Act 
2005, the Shire provides some additional 
protection of native vegetation through 
provisions in the Local Planning Scheme
No. 4.

However, there are also specific exemptions 
in recognition of existing property rights and 
bushfire safety requirements.

The additional protection through Local 
Planning Scheme No. 4 is based on the 
mapping and prioritisation of remnant 
vegetation following the Local Government 
Biodiversity Planning Guidelines for the Perth 
Metropolitan Region (2004).

The Guidelines provide for biodiversity 
planning using vegetation complexes as
a proxy for ecological diversity.  This is
a pragmatic approach given the many 
knowledge gaps for particular species and 
ecosystems.
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Opportunities

The extent of remnant vegetation in the Shire is shown below by vegetation complex.  This 
mapping was undertaken by the Western Australian Local Government Association (WALGA)
in 2020 through its now-ceased Environmental Planning Tool (LG Maps) service, using data 
provided by State Government agencies.

Native Vegetation Extent by Vegetation Complex in Shire of Mundaring (2020)



Attachment 2 to Report 6.1 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

161 

  

19 Shire of Mundaring Local Biodiversity Strategy 2023 - 2030

Opportunities

 
 
 
 

Mapping and prioritisation of remnant native vegetation outside of the State’s conservation
estate was completed in developing the Local Biodiversity Strategy 2009. This was given effect 
through inclusion of Local Natural Area (LNA) mapping in the Local Planning Strategy and specific 
clauses in Local Planning Scheme No. 4 (see Appendix 1). Areas of LNA shown below have been 
classified as Conservation, Protection or Retention, and other LNA that has limited protection  due 
to the zoning and existing development rights should still be retained where possible.

Protected Local Natural Areas and National and Regional Parks
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Opportunities

 
 

The Local Planning Strategy and Local Planning Scheme No. 4 also included provisions regarding 
bushfire risk, which sought to balance environmental protection with protection of human life and 
property.  Mapping of Bushfire Prone Areas is now undertaken by the State Government.  

Fire and Emergency Services Commissioner 
Designated Bushfire Prone Areas
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Opportunities

The designation of areas of intact native 
vegetation as ‘Local Natural Areas’ provides
a trigger for a planning application and local
environmental assessment where clearing
is proposed. This includes clearing that is 
required to address bushfire risk under the 
State Guidelines for Planning in Bushfire
Prone Areas.  DFES has encouraged the Shire 
to consider refusing or objecting to proposals 
where biodiversity and bushfire matters
cannot be reconciled, rather than providing for 
or recommending conditional approval.

While the native vegetation protection 
provisions in Local Planning Scheme No. 4 do 
not protect all native vegetation (particularly
on smaller, residential lots) they do provide 
more extensive environmental protection than 
many equivalent local planning schemes and 
have been regarded as best practice in WA.

Local Planning Scheme No. 4 also provides
for additional protection of watercourses and 
riparian vegetation. This is in addition to the 
requirements for permits from the Department 
of Water and Environmental Regulation for 
permits to interfere with the beds and banks of 
a watercourse.

The Watercourse Hierarchy Strategy that
was prepared concurrently with this Local 
Biodiversity Strategy assessed the health
of watercourses within the Shire and the 
adequacy of provisions within the local
planning framework. Watercourses naturally 
form an integral component of wildlife corridor 
networks. They will become increasingly 
important as water sources and refuges in a 
changing climate.

Implementation of recommendations
within the Watercourse Hierarchy Strategy
will also help protect biodiversity through 
protecting riparian areas from inappropriate 
development, and managing stormwater flows 
to retain more water in the landscape while 
preventing erosion.

Valuing the Natural Environment
Many residents are already actively involved in 
caring for the natural environment, whether on 
their own property or as a volunteer. People 
take pride and joy in establishing wildlife 
friendly gardens and seeing native species 
breed in nest boxes they have installed.

Forest Red-tailed Black Cockatoo 
Chick in Nest Box (Photo courtesy of 
Simon Cherriman)
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Opportunities

The importance of biodiversity and benefits of 
time in nature for human health and well-being 
is increasingly well recognised. Our natural 
landscapes and biodiversity are also central
to the character and identity of the Shire, and 
celebrated in works by local artists.

Protection of the Shire’s natural assets also 
supports aspirations of the Shire’s Tourism
and Economic Development Strategy to 
capitalise on and enhance the Shire’s natural 
assets without compromising its highly
valued and unique natural environment. The 
combination of proximity to greater Perth
and an attractive, biodiverse landscape will 
continue to provide tourism and economic 
opportunities.

Partnerships and Collaborations
Native species, pests and environmental 
issues cross boundaries. The Shire has a 
history of collaborating with neighbouring
local governments and regional organisations 
for successful environmental initiatives. This 
includes support for Friends Groups and 
Catchment Groups through the long-running 
Eastern Region Catchment Management 
Program.

There may be new opportunities to improve 
biodiversity conservation through participating 
in trials or adapting environmental 
management based on new environmental 
research; improving use of remote monitoring 
technology, and better mapping and sharing
of spatial information.

There may also be opportunities to participate 
in environmental offsets, carbon sequestration 
and biodiversity certification initiatives of the 
State and Commonwealth Governments.

The Department of Biodiversity, Conservation 
and Attractions is a significant land manager 
within the Shire. A collaborative approach 
would assist in the coordinated management
of local and State Government managed lands 
and biodiversity values.

This may include initiatives to prevent illegal 
clearing; carefully reducing bushfire risks;
and tackling threats to the State forest,
national parks and nature reserves caused
by illegal off-road vehicles, feral animals, 
firewood collection and rubbish dumping.
New technologies such as drones may
provide new and safer opportunities to identify 
environmental damage and those responsible.

New opportunities for collaboration will arise 
from the transfer of lands to the Noongar 
Boodja Trust. The South West Native Title 
Settlement represents the most significant 
Native Title agreement in Australian history.

In essence, it recognises the Noongar people 
as the Traditional Owners of the South West 
and creates a “Noongar Land Estate.” The 
Shire recognises this important settlement asa 
State response to longstanding Aboriginal
land rights matters that can provide further 
cultural, social and economic opportunities for 
Aboriginal and Torres Strait Islander people.

It is understood up to 2,523 hectares of 
unallocated land/reserves within the Shire may 
ultimately fall under the control of the Noongar 
Boodja Trust. The South West Native Title 
Settlement will introduce new stakeholder/s
to manage currently unmanaged Crown land
in the Shire, e.g. for ecological restoration
and bushfire risk, as well as supporting the 
economy and Noongar culture.
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Opportunities

  

Council endorsed the Shire’s Reconciliation Plan at its meeting February 2022 Ordinary Council 
meeting with the recommendation:

“Support land transfers as recommended by State decision making
processes.”

IA key principle of the agreement and ultimately land portfolio across the South-West is to ensure 
self-sustaining assets and responsible management regimes are in place.

The Trustee for the Noongar Boodja Trust (Trustee) and the associated Noongar Boodja Land Sub 
Pty Ltd (Land Sub) are the landholding bodies for the entirety of the Noongar Land Estate. The 
Trustee was appointed on 29 March 2021 and is Perpetual Trustees Ltd., a professional property 
management trustee with a global land portfolio.

The Noongar Boodja Trust (the central corporate body of the 6 ILUAs – Indigenous Land Use 
Agreements) can apply to use Noongar Land Estate to:

…provide significant opportunities for the Noongar community to achieve 
sustainable economic, social and cultural outcomes (SWALSC website).

Consideration of land for inclusion in the Noongar Land Estate and associated use/development 
is anticipated to occur incrementally over several years. The Shire will treat planning matters that 
arise like any other; acknowledging also that any land transfers that materialise have come about 
as a result of a State-led modern treaty and ultimately State decisions about Crown land.

Skill sharing and community development with the Noongar community in relation to 
environmental and bushfire management represents a significant opportunity.

In the meantime and when necessary, the Shire will express its land management expectations
in relation to community safety (Bushfire Risk Management Plan) and environmental protection to 
any new parties taking over unallocated bush reserves – ensuring they are aware of the recurring 
management obligations and costs.

Opportunities to engage and collaborate with Aboriginal Corporations and coordinate and 
enhance land management practices will be pursued. One opportunity may be to extend an 
invitation to local representatives to nominate for membership or otherwise participate in the
Shire’s Environmental Advisory Committee meetings.
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The Challenges Ahead

In addition to harnessing the opportunities there are many and varied environmental challenges 
before the Shire. Some are ongoing and well-known threats to biodiversity including weed 
invasion, feral animals, and clearing.

Other challenges are contextual; meaning they either are a threat multiplier or are unavoidable 
organisational realities. For the Shire, these contextual challenges include climate change,
bushfire, development pressure, fragmented land management, lack of knowledge, and available 
resources. Threatening processes interact, and unfortunately, many are likely to be accelerated
or worsened by climate change.

Future Development & Growth
Given environmental limitations as well as lack of sewerage and bushfire risk, the Shire will 
remain a ‘low growth’ area of the Perth Metropolitan Area. This likely future both helps and 
hinders the Shire’s ability to respond and sustain environmental initiatives.

It helps by reducing the immediate threat to biodiversity from clearing for development; but also 
hinders, because development can also enable the dedication of new conservation reserves,
and additional rates revenue could support improved environmental services.

While growth is limited, there are other development and State policy trends that influence the 
retention of vegetation in the Shire.

Firstly, community aspirations and general prosperity is resulting in a building trend across 
Australia for larger dwellings. Larger houses require more clearing to build and establish ‘bushfire 
asset protection zones’.

Compact well-designed dwellings are generally more energy efficient and cost effective and 
should be encouraged by the future LPS4 scheme requirements.

Since the WA Bushfire Guidelines were introduced in 2015, there have been regular updates. In 
some instances these have increased the local vegetation modification requirements.

Requirements for clearing within asset protection zones are now embedded in the State planning 
framework and building regulations. They may be reviewed and adjusted over time but are not 
expected to be withdrawn.

The Shire can exercise a degree of autonomy in setting local standards through the Fire
Load and Fire Break Notice (Sec.33 Notice) for established dwellings. The Shire continues to 
participate in and monitor State policy and regulation to ensure reasonable and appropriate local 
standards remain.
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Scale and Resources
The Shire is responsible for managing native vegetation and natural areas over a very large area. 
The Shire manages 12,000ha of land including parks and nature reserves, 2,168 hectares of road 
reserve and 20ha of drainage reserves, with relatively few staff. In total, 584 parcels of Crown land 
are vested to the Shire for its care, control and management. 

Reserved land managed by the Shire 
and State Government

The Challenges Ahead
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Percentage of Remaining Native Vegetation per Land Manager
Native vegetation extent for this region was last mapped by the Department of Primary Industries 
and Regional Development (DPIRD) in 2020. DPIRD has now discontinued production of this 
dataset and an alternative State Government agency may continue or develop an alternative 
dataset. 

Using the 2020 native vegetation extent as the most recent available information, the percentage 
of natural area (using native vegetation) in each land management category has been calculated.  

State Managed Land (Excluding Water Corporation) 50.5%

Road Reserves 1%

Private Properties 14%

Shire Managed Reserves 3%

Shire Owned Land 0.05%

Water Corporation Managed Land 31%

Important State managed reserves include John Forrest National Park, Greenmount National 
Park, Wooroloo Regional Park, Helena National Park and Beelu National Park.  The Helena and 
Beelu National Parks include forested catchment areas of the Helena River, which is in relatively 
good condition compared to other rivers in the Perth Metropolitan Area.

There are many parks and reserves that contain only degraded areas of native vegetation.
Some of these have limited recreational value as well as low ecological values. Visitation and
use of parks has changed over time with social and technological changes including declining 
household size, availability of home playground equipment, and the growth of online/electronic 
recreation.

Shire resources are spread thin over a large number of reserves, which reduces the management 
effort on more significant parks and natural areas.

The Challenges Ahead
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Nature Reserves Managed by the Shire
Ovals and landscaped parks require more intensive management but nature reserves represent 
a significant responsibility for the Shire, where obligations to maintain community safety meet 
obligations to maintain natural heritage and biodiversity as well as allow recreational access. 

Management occurs through a combination of Shire emergency management and fire protection 
staff, landcare staff and volunteers. Since 2019-20 the Shire has been receiving annual Bushfire 
Mitigation Funding from the Department of Fire and Emergency Services (DFES), with a 
significant portion of that funding directed to weed control and completing works that improve 
bushfire safety, but also reduce dieback spread. 

The chart below illustrates the proportionate spending on nature reserves. In recent years: 

• The Shire’s direct contribution to landcare matches Friends Group contribution (when 
valuing volunteer effort at $50 per hour); and 

• Bushfire mitigation funding has effectively doubled the Shire’s external funding for activities 
that can improve biodiversity outcomes (most notably weed control).  

While bushfire mitigation works will continue to have an immediate environmental and visual 
impact and need to be implemented with care, the funding has also made a substantial 
contribution to reduce weeds and bring reserves up to a more manageable state; reducing the 
risk of catastrophic landscape fires. Implementing smaller planned burns allows for greater 
opportunity for native animals to move out of the burn area, and a finer mosaic of fuel ages.

The Challenges Ahead

Friends Volunteers Equivalent Spend 27%

Shire Bushfire Hazard Spend 7%

External Environmental Grants 21%

External Bushfire Grants (disease/weed control) 15%

Shire Landcare Spend 27%
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The Challenges Ahead

Ultimately, the Shire’s ability to manage these 
natural areas is significantly enhanced by the 
efforts of environmental volunteers, who as 
Friends Groups or Catchment Groups may also 
be eligible for funding that the Shire itself is not 
eligible to obtain. By way of example, in the 
2021/22 financial year, 3,964 hours contributed 
by 72 Friends of the Reserves Groups with a 
replacement cost of $190,311.64. 

The role of a Friends Group is to help safely 
maintain and enhance the environmental values 
of bushland areas. 

Friends Group volunteers collectively 
have made a noticeable difference to our 
environment over the years, and Shire of 
Mundaring is committed and proud to support 
our Friends Groups with access to support, 
training, expert advice, and assistance by 
contractors and the Shire Landcare team. 

Friends Groups have undertaken substantial 
revegetation and rehabilitation works within 
their adopted reserves, often making use of 
native seedlings provided by the Shire through 
the Seedlings for Landcare program (formerly 
Tree Canopy and Understorey Program). 
They are often supported by Catchment 
Groups that work to coordinate environmental 
restoration over a broader area and improve 
the health of our rivers and watercourses.

To tackle the scale of the environmental 
management tasks across the shire, it is 
clear the Shire needs to continue to foster 
and nurture a strong volunteer network.  

Collaborations with neighbouring councils and 
participation in regional initiatives can provide 
learning and networking opportunities between 
volunteers. They also provide opportunities 
for coordinated efforts to tackle threats across 
catchments and pursue larger regional scale 
restoration projects.  

Seedlings for Landcare has supported Friends Group revegetation projects
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Road Reserves and Verges
There are 2,168 hectares of road reserve within 
the Shire.

Road reserves are multi-purpose corridors 
for transport, drainage, utilities and 
telecommunications infrastructure, and trees 
and vegetation. The Shire of Mundaring retains 
native vegetation within road reserves where 
practical, but is not able to actively manage 
roadsides for environmental enhancement due 
to resource constraints.

Instead, the Shire focuses on maintaining 
safety issues such as clearing sightlines, 
removing fallen trees, reducing fuel loads, 
clearing vegetation along footpaths, weed 
spray along kerb lines and hardstand areas, 
targeted removal of priority weed species, 
and maintaining drainage infrastructure by 
removing weeds or upgrading drains. Naturally 
occurring native trees and shrubs under 
powerlines are pruned by Western Power to 
meet their clearance requirements.  

Verges are an area of shared responsibility 
between the Shire and the adjacent landowner.  
The Shire encourages residents to maintain 
verges adjacent to their private property. In 
many cases written Shire approval is required 
for landowners to either plant or remove 
vegetation within the verge under the Activities 
on Thoroughfares and Trading in Thoroughfares 
and Public Places Local Law (2004). 

Native vegetation, weeds and fuel loads on 
verges are frequently raised by residents as 
concerns given that verges are highly visible 
to the community, and are critical for safe 
movement day-to-day traffic and as escape 
routes in a bushfire.   
 

The Shire’s Roadside Conservation Policy 
adopted in 2017 outlines the Shire’s position 
in relation to retention of native vegetation 
within its verges. A range of actions are 
recommended within this Strategy to continue 
to maintain biodiversity values within road 
reserves where possible. 

Drainage Reserves 
There are 20.6 hectares of drainage reserves, 
which is a small area relative to other types 
of reserves that the Shire manages. Drainage 
reserves can include sections of natural 
watercourses as well as constructed drains 
and detention basins. The drainage network 
is critical in safely managing stormwater 
runoff, as well as maintaining flows into natural 
watercourses where possible.   

Often creeks and drains traverse other 
government and private land, making it difficult 
to ensure consistent management. These 
corridors, basins and creeklines are critical to 
maintaining a health ecosystem, and managing 
flood and other public health matters such as 
mosquitoes. 

Currently, the Shire has a limited budget for 
improvements to this infrastructure beyond 
maintaining drainage function; and undertaking 
sporadic management depending on resident 
requests, and resource commitments. 

Growth and development combined with the 
compaction of laterite soils has created more 
water runoff and fundamentally altered water 
flow. In comparison to the Swan Coastal Plain, 
where significant effort is directed at reducing 
nutrient loading and maintaining water quality, 
the Shire’s primary challenges relate to 
managing water quantity and velocity.

The Challenges Ahead
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To address this, the Shire’s draft Watercourse 
Hierarchy Strategy (developed concurrently) 
has identified the potential for the Shire to 
retrofit existing drainage infrastructure higher 
in the catchment.  Seeking out low-cost retrofit 
works to manage peak flows, slow runoff to 
better manage erosion, sedimentation issues is 
recommended. Identifying opportunities to retain 
water that corresponds with the wildlife corridor 
network will be important. 

Drainage reserves offer an important opportunity 
for the Shire to strategically intervene and better 
manage water resources in a drying climate. 

Fragmented Land Management
Connections between nature reserves and 
other natural areas are essential for movement 
of wildlife to maintain genetic diversity, adapt 
to a changing climate, and recolonise after fire.  
Wildlife corridors do not have to be continuous 
ribbons of bushland and in a modified 
landscape, can include a network of smaller 
stepping stones between larger natural areas.  

Maintaining populations of native fauna is 
important to maintain overall ecosystem 
functions, as the play key roles in pollination, 
seed dispersal, and movement of fungi that 
support vegetation health and the breakdown 
of leaf litter. 

Within the Shire, there is a wide variety of land 
managers, with different approaches, priorities 
and budgets to vegetation management. By 
way of example, community concerns have 
been raised about the approach and method 
of burning regimes across State agencies. 
Coming to a common understanding of the 
most suitable management regime for local 
vegetation complexes and then achieving a 
coordinated approach presents a significant 
challenge. 
 

The Shire only manages 5% of the reserves 
within the Shire, with the vast majority of 
reserved land falling under State agency or 
Water Corporation control. 

Outside of reserves, an estimated 14% of all 
the remnant vegetation in the Shire exists on 
private properties. 

Further, 40% percent of the Shire’s 
watercourses are within or close to areas of 
freehold ownership. Although there is a level 
of protection and guidance through the Shire’s 
planning scheme and environmental controls, 
it highlights the challenge of coordinating land 
management practices across the Shire. 

The Challenges Ahead

Drains and waterways (photo courtesy of 
A. Lebel)



Attachment 2 to Report 6.1 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

173 

  

31 Shire of Mundaring Local Biodiversity Strategy 2023 - 2030

Fire
Colonisation disrupted traditional owner 
management practices for the land and
forests around Perth which included regular 
use of fire. Along with logging, weed invasion 
and reduced numbers of native animals,
the loss of traditional burning is thought to 
have contributed to increased fuel loads and 
changed forest structure.

The vegetation of the region is adapted to
fire. Some plant species need fire (or smoke)
for seeds to germinate.  However, altered
fire regimes can favour weeds and impact
on biodiversity through loss of plant species. 
Different species have different tolerance
for fire frequency and intensity and may
be advantaged or disadvantaged by fire in
different seasons. 

The environment is now different; however 
the original custodians’ invaluable knowledge 
of native species and fire management 
should be combined with scientific research 
findings to  inform modern practice. The full 
range of impacts of different types of fire on 
soil, air quality and biodiversity is not yet 
known and requires further research.

Planned burns and fire mitigation works can 
protect native species and natural areas from 
the adverse impacts of intense wildfires, as 
well as protecting human life and property.

There is no single ideal time or way to burn 
that is optimal for all species, and a patchwork 
‘fine mosaic’ of vegetation at different times 
since fire provides for a broader range of 
habitats. Pursuing a mosaic of fuel ages within 
natural areas enables native animals to take 
refuge from planned burns, and provides areas 
of lower fire intensity where they have more 
chance to survive in the event of wildfire. 

Habitat trees and other sensitive environmental 
features will require additional preparation 
beforehand, and monitoring to protect them 
during cool burns. Fire mitigation works 
and planned burns, coordinated with other 
landcare work, can contribute significantly 
to weed control efforts. However, without 
coordinated weed control there is a risk of 
weed encroachment after both planned burns 
and wildfire.  

The Challenges Ahead

Cool burn to reduce surface fuel loads
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The Challenges Ahead

The Shire’s bushfire mitigation efforts focus 
on community safety, but are undertaken 
carefully to minimise environmental impacts 
and draw from traditional burning practices.  
Using a mixture of permanent firebreaks 
and temporary mulched tracks to undertake 
mosaic burning provides for smaller burn cells, 
and greater opportunity for wildlife to move 
within larger reserves. Permanent firebreaks 
that are maintained to a good standard also 
provide for landcare access and recreational 
uses including walking and cycling. They 
also reduce the likelihood of the hurried and 
destructive bulldozing of large tracks as part of 
a wildfire response. 

Management of Shire reserves is important 
in its own right, but these can also function 
as demonstration sites and locations for 
sharing knowledge with residents and others.  
Inappropriate fire regimes are recognised 
nationally as a threat to biodiversity, so 
improving bushfire mitigation practices on 
private land can direct residents’ efforts to 
work that has greater bushfire safety results 
and lower environmental impacts. With 
a large number of land managers across 
the landscape, managing bushfire risks 
consistently is a critical challenge. 

The increase in bushfire risk must also 
influence the way that regeneration and 
revegetation are pursued. For example, 
watercourses and wildlife corridors benefit 
from more continuous vegetation, but all 
revegetation must now be planned with 
bushfire risk in mind.  

The maintenance and improvement of wildlife 
corridors must be a compromise between 
providing strong connections linking natural 
areas, and protecting those natural areas
and the human landscape around them from 
wildfire.  Maps showing the Wildlife Corridor 
Network are in Appendix 3. A list of local, 
threatened fauna is in Appendix 4.

Maintaining a balance between bushfire 
mitigation and biodiversity improvements 
requires first reducing fuel loads from
weeds; then selecting more firewise species 
and planting densities for replacements. 
Revegetation of riparian zones around 
watercourses has additional benefits in slowing 
stormwater, increasing infiltration, reducing 
erosion, sedimentation and reducing flood risk 
downstream.

In some locations continuous corridors are not 
possible or appropriate and improvements will 
focus on ‘stepping stones’ and consider new 
approaches such as ‘Miyawaki forest’ patches. 
Small areas of dense, diverse plantings called 
Miyawaki forests can grow quickly, absorbing 
carbon dioxide more rapidly and providing 
wildlife refuges, but will need to be assessed 
for bushfire risk implications before being 
recommended in bushfire prone areas.

Interactions between biodiversity, wildfire, 
planned fire and other fire mitigation actions
are complicated and some of the issues are 
outlined in Appendix 5.
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Knowledge
This strategy builds upon existing knowledge 
and information. However, there are many 
unknowns, and native species that have 
not been studied to know their habitat 
requirements or interactions within the 
ecosystem.  Some of the least studied 
organisms, including fungi, insects and other 
invertebrates, play critical roles in maintaining 
pollination and supporting plant and forest 
health. 

As expressed within the Shire’s Environmental 
Sustainability policy, the Shire must remain 
agile and open to continuous improvement. 
The strategic outlook must embrace the 
need for the Shire to participate in research 
initiatives.  

The Shire has opportunities to contribute to 
filling knowledge gaps in biodiversity and land 
management, which will lead to adjustments 
and improvements in practice in response to 
new information and insights. 

An area of particular importance will be 
emerging science for bushfire risk mitigation 
and local native species responses to fire.  

Most research into fire mitigation has been 
conducted outside of Western Australia, and
it is difficult to reconcile the range of expert 
opinions into practical local action.

The Shire will continue to monitor research
in this area, and test and challenge State 
requirements that are not necessarily aligned 
with our specific vegetation complexes.

The Shire is well placed to play an important 
role in continuing to question, and seek to 
enhance performance within the bushfire 
planning industry and relevant stakeholders.

Improving mapping and monitoring of 
responses to bushfire mitigation and planned 
burns within Shire managed reserves will also 
help inform improvements to bushfire and 
biodiversity advice provided to other land 
managers.

Future Threats
There are some potentially significant threats 
on the horizon but not currently present within 
the Shire. The full impact on biodiversity of the 
arrival of new pests and diseases is difficult to 
predict. Some of these potential future threats 
which require monitoring are noted below.

The Challenges Ahead
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Cane Toads
(Rhinella marina) impact many native species through competition for food and habitat, predation, 
and poisoning. They have been in Western Australia since 2009 when they entered the Kimberley 
from the Northern Territory, and are currently estimated to be spreading at around 50km per year. 
Faster spread is possible through ‘hitchhikers’ and while the climate within the Perth hills is not 
currently mapped as suitable for cane toads, the climate is changing and cane toads are proving 
adaptable in the north of the state. Eradication of small populations would be possible ahead of 
the main front.

The Challenges Ahead

1

2

1Cane toad detection (Australian Museum, 2020)  2 Cane Toad courtesy ABC News
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Herbicide resistant weeds may emerge from agricultural regions. These may also include 
genetically modified crops (such as canola) which have been developed to be resistant to 
particular herbicides. Weeds resistant to one herbicide will usually still be susceptible to other 
herbicides, although multiple herbicide resistance can occur. Demand from the agricultural sector 
can be expected to support the development of alternative products and approaches if significant 
herbicide resistant weeds develop.  

Myrtle rust (Austropuccinia psidii) is a fungus from South America, where the native Myrtaceae 
species have evolved a natural resistance to it. It spreads by tiny yellow spores and attacks 
the leaves, stems and flowers of susceptible plants (including Eucalypts), affecting seed 
production.  Since 2010 it has infected forests in New South Wales, Queensland, Victoria, the 
Northern Territory, Tasmania. It has been detected within the Kimberley in 2022 and has potential 
to devastate many ecosystems by preventing seed production if it spreads within southwest 
Western Australia. Myrtle rust can be controlled in garden or horticultural settings using 
chemicals, but chemical control is not a viable option across large areas including native forests.

The Challenges Ahead

Myrtle rust fungus affects plants from the Myrtacea family, including leaves, stems and shoots (DPIRD).



Attachment 2 to Report 6.1 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

178 

  

36 Shire of Mundaring Local Biodiversity Strategy 2023 - 2030

Climate Change
The most wide-ranging threat is climate disruption from global warming, caused by increased 
greenhouse gases in the atmosphere. While the climate has changed in the past, the current rate 
of change has been accelerated by the burning of fossil fuels, and is faster than many plants and 
animals will be able to move or adapt. Climate change will also have a multiplier effect, increasing 
the negative impacts of other threatening processes and particularly in this region, fire. 

The full extent of climate change experienced over the next century will depend on action to 
reduce the production of greenhouse gases and absorb carbon dioxide. (Shire actions to reduce 
emissions are the focus of a separate Energy and Emissions Reduction Strategy.) Past emissions 
have already ‘locked in’ additional warming for the next few decades. The frequency of hot days, 
heatwaves, and dangerous bushfire weather have all been increasing and expected to continue.  

CSIRO and the Bureau of Meteorology produce regular ‘State of the Climate’ reports, 
summarising what has been observed and what is expected for Australia. The images below are 
from the 2020 report:

The Challenges Ahead
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The broad trends observed in the south-west of Western Australia are higher annual 
temperatures, longer bushfire seasons and disrupted rainfall patterns, including both periods of 
drought and the likelihood of lower annual rainfall but more frequent flooding events.  

The range of impacts on the natural environment from those changes include pressure on 
vulnerable species particularly during drought and heatwaves, erosion issues along watercourses, 
reduction in permanent water bodies, and general destruction from more intense bushfires 
(including loss of the soil seed bank). 

The Challenges Ahead
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Drier conditions combined with the increasing frequency of dangerous fire weather make it more 
likely that wildfires will spread quickly. Although there is less rainfall overall, more of it is falling in 
storms. Where there is significant rain and flooding following a bushfire (such as the Wooroloo 
Fire) this can ‘compound’ or multiply the impacts of both, resulting in increased loss of topsoil 
and biodiversity.

The United Nations’ Intergovernmental Panel on Climate Change has identified the Northern 
Jarrah Forest as one of the Australian ecosystems most at risk due to climate change. There is a 
significant risk of areas of ecosystem ‘transition’ or ‘collapse’ as a result of mass tree deaths in a 
hotter and drier climate.  

Some species and ecosystems may prove more resilient than others. Where there are signs of 
ecosystem failure, more active intervention may be required, either to attempt to regenerate the 
previous ecosystem or to take a stewardship approach to development of a novel ecosystem 
based on the changed climatic conditions. Cost effective and broad-scale vegetation health 
monitoring would be an important asset to detecting and responding to climate change 
pressures. 

The Department of Water and Environmental Regulation ‘Climate Science Initiative’ is undertaking 
detailed modelling for Western Australia and is expected to deliver regional climate projections 
in 2024. Some actions and priorities identified within this strategy may need to be revisited at 
that stage, or in the next scheduled review. It is hoped that much more guidance will become 
available from State Government agencies in the next decade, to assist all landowners and 
managers with locally appropriate adaptation. 

The Challenges Ahead
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In relation to locally specific and relevant environmental challenges, the threats faced by our 
native species and ecosystems are varied and significant. These include land clearing, dieback, 
invasive weeds, introduced predators, and climate change reducing local streamflow and 
increasing bushfire risks.

The stability of natural ecosystems including our jarrah forests depends on many species. The 
loss of particular species, such as specialised native pollinators, can cause additional losses from 
species that depended on them. Targeted actions will be required to address local threats, 
minimise local extinctions and reduce the risk of ecological collapse.

Dieback and Disease
Phytophthora Dieback is a root rotting plant disease, caused by introduced water moulds such as 
Phytophthora cinnamomi. A water mould is similar to a fungus and it lives in soil and plant tissue. 
After it attacks the roots, many plants will quickly die off as they are unable to take up water and 
nutrients. While other plant diseases such as marri canker can also impact forest health, dieback 
is considered the most serious since it affects so many different plant species.

Once plants and soil are infected the disease can be treated but not cured. Without treatment, 
susceptible plants (nearly half of local plant species) will die and the ecological and habitat values 
of the area will be permanently reduced, which is why dieback is called the ‘biological bulldozer’. 
More information on dieback impacts and management is included in Appendix 6.

Some plant species or individual plants are much more resistant than others and can survive in 
dieback infested areas. Shire reserves are part of a research project to test plant species dieback 
susceptibility in the Perth hills. Environmental science PhD students have been working on a multi 
year study to recommend species and methods to rehabilitate dieback affected areas.

Loss of habitat in dieback affected jarrah forest (right) compared to dieback free forest (left)

Local Environmental
Threats
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Clearing
Loss of native vegetation and reduced 
connections between natural areas removes 
habitat for wildlife and limits their ability to 
move and reproduce. This fragmentation can 
also reduce pollination of plants, resulting in a 
slow decline in plant diversity.

The most common reason for clearing is
for development at varying scales – for 
subdivision, for building a house, or adding 
pools, sheds and carports.

Clearing of native vegetation may require
local, state or federal approval depending on 
the scale and location. The Environmental 
Protection Act 1986 is the primary legislation 
protecting native vegetation in WA. Clearing 
permits are required from the Department of 
Water and Environmental Regulation, unless 
specific listed exemption applies.

There are specific listed exemptions from 
requiring a state clearing permit and most 
clearing is not at a scale that requires federal 
approval.

There are notable exceptions including habitat 
for listed threatened or endangered species, 
such as black-cockatoo species.

Significant clearing can occur where 
subdivision and development is approved by 
the Western Australian Planning Commission
(WAPC). Shire Planning and Environmental
Officers review proposals and seek to
influence the WAPC decision by providing 
recommendations and requesting conditions to 
prevent or minimise environmental impacts.

For existing private properties, the vegetation 
protection provisions within the local planning 
framework provide for Shire planning and 
environmental staff to review proposed 
development including clearing and reduce the 
impacts where possible.

While less vegetation can typically be retained 
within Residential zoned properties, important 
environmental features including habitat trees 
and riparian vegetation along watercourses are 
protected where possible. 

Clearing is an important contributing factor for 
erosion and sedimentation of watercourses, 
which is magnified by the increased discharge 
of stormwater from buildings and paved 
or hardstand areas. Protection of existing 
vegetation along watercourses is the most 
effective option but where revegetation 
is required, this should mimic the natural 
form and structure of riparian vegetation to 
maximise biodiversity benefits.

Much more fuel reduction and vegetation 
clearing is now required around new houses, 
to meet bushfire guidelines and achieve an 
acceptable bushfire attack level (BAL), than 
was the case in past decades. Owners of 
houses built before December 2015 when 
current BAL requirements came into effect 
are also permitted to clear more of their Asset 
Protection Zones (APZ) according to the Fire 
and Emergency Services Commissioner’s 
Standards. 

It is possible that the State Government may 
further expand exemptions from clearing 
permits and local government planning 
approval in bushfire prone areas in the future, 
particularly within Asset Protection Zones.  

While most people will agree on the need for 
fire mitigation actions, there are a wide range 
of views about what is effective and necessary. 
Excessive clearing or too-frequent burning can 
encourage weed growth and have negative 
environmental outcomes without improving 
bushfire safety.  

Local Environmental
Threats
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Illegal Logging
The removal of vegetation from Shire land, 
dead or alive, is prohibited under Shire of 
Mundaring Local Property Law and the 
Environmental Protection Act 1986. Illegal 
logging for firewood collection is an ongoing 
issue that affects Shire conservation reserves, 
National Parks, regional nature reserves, and 
water catchment areas. 

Illegal logging has an immediate environmental 
impact through the removal of habitat, but also 
unregulated access can spread dieback or 
other plant diseases and result in longer-term 
loss of biodiversity. 

Anecdotal advice from Shire staff in the field 
is that most of this activity occurs on land 
managed by agencies other than the Shire, and 
appears to be driven by collection of firewood 
to sell, rather than for household heating or 
timber products. Unauthorised logging is 
a state-wide issue requiring a coordinated 
approach across multiple State Agencies. 

Investigating unauthorised logging faces many 
challenges across different land tenures. Shire 
attempts to engage and encourage greater 
State intervention and compliance/enforcement 
has not been effective.  

The frequency of patrolling reserves and/or 
surveillance needs to be increased and on a 
larger scale to catch unlawful clearing offences. 

State agencies do not appear to be 
coordinated or adequately resourced to act on 
illegal logging offences. With the prospect of 
previously unallocated crown land transferring 
to control by Aboriginal Corporations, there is 
the potential for improvements to management 
in this regard.

In 2021 the State Government announced 
that south-west native forests are to be 
protected from commercial logging from 2023.  
However, damage from illegal logging will 
continue unless agencies have the on ground 
resources to investigate and collaborate with 
local government and other land managers to 
prosecute offences. 
 
There are also opportunities for the State to 
take coordinated action to reduce the demand 
for illegally harvested firewood, by increasing 
options for legal firewood collection. There may 
be locations where regrowth from past logging 
has resulted in a much higher tree density than 
in old growth forests, and selective harvesting 
could potentially address forest structure and 
fire risk, at the same time as providing an 
alternative to illegally collected firewood.  

Early consultation documents for the 2024-
2033 Forest Management Plan released by the 
Department of Biodiversity, Conservation and 
Attractions provide an overview on ecological 
thinning in the south-west forest.  

Local Environmental
Threats
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Local Environmental
Threats

Ecological thinning is the partial reduction of 
overstorey stand density to improve ecological 
values in a forest. The benefits of carefully 
implemented strategic thinning can include 
improved forest health, with more resilient 
forests not under stress and competition for 
water. 

This type of active forest management can also 
address bushfire risk. Thinning can promote 
growth of the remaining trees, better mimicking 
the form of old growth forests, and increasing 
fire resilience by reducing the potential for 
crown fires in heavily stocked regrowth stands.  
This can also enable lower intensity planned 
burns with reduced risk of tree death and 
damage.

The Shire can advocate for the State to 
develop detailed plans and set limits for 
ecological thinning in timber reserves. These 
should address how much vegetation can be 
removed, how often and where thinning would 
be most effective to achieve the best results. 
Only regrowth from past logging should be 
considered for thinning, to ensure habitat 
trees are undisturbed, and areas considered 
protectable from dieback should be excluded.   

The Shire can also advocate for actions that 
reduce the demand for firewood altogether 
(such as incentivising or subsidising 
conversions to efficient electric heating), which 
would provide a more permanent solution to 
illegal firewood harvesting, and also have air 
quality benefits in the cooler months.

Weeds
Weeds are introduced plants that affect 
bushfire fuel loads and amenity as well as 
negative impacts on the natural environment. 
Weed control is a shared responsibility across 
all land owners and managers.

Within nature reserves the Shire generally 
follows the ‘Bradley method’ of bush 
regeneration. This prioritises work in the areas 
that are in the most natural, undisturbed state, 
to maintain high conservation values.

It is impossible to eradicate all weed species. 
Shire resources and weed control efforts must 
be directed to weeds that have worse impacts
(such as rapid spreading, or increased bushfire 
risk). The Shire has developed a Priority Weeds 
List informed by declared Weeds of National 
Significance, Declared Plants in WA, Swan 
Region invasiveness ratings, and the local 
knowledge and experience of Shire staff.  The 
Priority Weeds list is included in Appendix  7.

Shire staff in the Community Safety and 
Emergency Management Service undertake 
weed control as part of reducing bushfire 
hazard within Shire reserves. Their efforts are 
focussed on weed species that can contribute 
significantly to bushfire fuel loads, rather than 
environmental or aesthetic weed issues. Their
efforts are also focussed on the reserves, or 
parts of reserves, that are closest to residential 
areas. Controlled burns can contribute to weed 
control within natural areas, and provide an 
opportunity to target emergent weeds in the 
year after fire.

Rapid weed growth is a known problem after 
both bushfires and controlled burns, and can 
add to subsequent fuel loads and fires if not 
managed.

There is often financial assistance from the 
State Government for bushfire recovery
but the funding terms may prevent effort to 
control weed growth, if this is seen only as an 
environmental issue. Weed growth after fire
is also a future fire risk and can be a cause of 
stress for fire affected residents, in addition to 
impacts on biodiversity.
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Introduced Animals
Livestock, domestic pets and feral animals all 
put pressure on local native species. 

The direct impacts of feral predators such 
as cats and foxes are well known but other 
introduced animals can also have impacts via 
eating or trampling important native vegetation, 
competing for nest hollows and habitat, or 
spreading parasites and disease.  

Livestock
The keeping of livestock, such as horses, 
sheep, cows, goats and alpaca, is a common 
land use for many rural lifestyle and general 
agriculture properties that have been 
historically cleared of native vegetation.

Livestock can put pressure on local native 
species through their impacts on the land 
and vegetation. The intention of the current 
planning controls is to manage and promote 
the sustainable keeping of stock on land 
within the Shire, in a way that preserves and 
enhances the rural lifestyle and amenity of the 
area and protects environmental assets.  

The Shire’s Keeping of Stock guidelines are 
used to assess stock management, stocking 
rates, pasture cover and exclusion of stock 
from native bushland areas and watercourses. 

Overgrazing and trampling from stock causes 
land degradation, erosion of topsoil and loss of 
habitat for native animals. Many rural lifestyle 
properties rely on groundwater bores to irrigate 
their pasture in the drier seasons and to 
maximise the number of stock they can have 
on their property, however this approach needs 
to be reconsidered when keeping in mind the 
drying climate and reduction in rainfall. It is vital 
that we promote responsible and sustainable 
stock management into the future.          

Pest and Feral Animals
There are a range of feral animals within the 
shire, and generally poor information about their 
numbers and location. There are efforts to 
remove feral pigs from state managed lands. 
Feral deer are an established and serious feral 
pest in some parts of Australia but currently 
occur within the shire in low numbers.  

Cats are instinctive hunters that have 
contributed to the extinction and decline of 
many Australian native animals. Both domestic 
and feral cats threaten the survival of small 
birds, mammals and reptiles. Even well-fed pet 
cats will hunt and kill wildlife if they have 
access to natural areas.  

Control of domestic cats is the responsibility of 
cat owners. Trapping and removal of feral cats 
isundertaken by the Shire’s Community Safety 
and Emergency Management Service. 

The Shire of Mundaring Keeping of Cats Local 
Law is limited in scope to the matters 
permitted by the state Cat Act 2011, which 
currently does not permit local laws to require 
cats to be contained within the owner’s 
property.

Local Environmental
Threats
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Foxes can have a large hunting territory that 
includes many native animals, supplemented 
by domestic poultry and pet food. 

Information on the fox population within the 
Perth Hills is very limited and fox control can 
be difficult to undertake, however it is critical 
to ensure the survival of native species within 
natural areas.  

Conservation areas with feral animal exclusion 
fencing have demonstrated the benefits for 
fauna recovery. However, this fencing is costly 
and would be very difficult to install and 
maintain within Shire managed conservation 
reserves,which also allow for recreational use 
and access.  

While conservation organisations can maintain 
dedicated on site staff (including ecologists) 
for wildlife sanctuaries such as Karakamia, the 
Shire has a small number of staff managing a 
large number of reserves. There is also a risk 
of the fencing becoming a barrier to wildlife 
escaping a wildfire and therefore no feral 
animal exclusion fencing is recommended for 
reserves managed by the Shire.

Poison and Pollution
Careless use and storage of chemicals can 
result in pollution of soil, groundwater or 
watercourses. 

Chemical spills can also occur from road 
accidents during transport and enter the 
drainage system, leading to watercourses 
downstream. This can cause water quality 
issues and cause poisoning of wildlife.

One more direct source of poisoning is through 
use of baits and particularly, rodenticides. Any 
baits or poisons have a risk of being eaten by 
native animals if not managed carefully.  

Many poisons that are available at retail outlets 
for rodent control have an additional risk of 
‘secondary poisoning’, which occurs when 
owls, birds of prey or other native animals eat 
poisoned rats and mice. 

The most harmful poisons are slow acting, 
Second Generation Anticoagulant Rodenticides 
(SGARs). Rodents can eat multiple baits before 
dying, then native predators can eat the more 
heavily poisoned rodents. Some insecticides 
can also result in secondary poisoning. 

Air pollution can also impact on native plants 
and animals but local governments have 
an extremely limited role in monitoring or 
protecting air quality. This is the jurisdiction of 
the Department of Water and Environmental 
Regulation and the shire will primarily pass 
concerns about pollution to the appropriate 
agency for investigation.   

Fox with prey, Glen Forrest

Local Environmental
Threats
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Retaining at least 30% of the original (pre-colonisation) extent
of each ecological community is recommended to prevent an 
exponential loss of local species and risk of ecosystem failures.
Many local government areas within the south-west of Western 
Australia have already crossed these thresholds in terms of keeping 
enough of each vegetation complex, used as a proxy for ecosystem 
diversity. Shire of Mundaring is unique within the Perth Metropolitan 
Region in its opportunities to retain biodiversity for future generations 
to enjoy.

In addition to the Shire’s natural assets, the community already 
places a high value on the natural environment. While there may be 
substantial landowner succession ahead, as long term residents can 
no longer safely manage their long held properties and downsize, 
new residents are also likely to choose to live in the shire for its 
natural beauty and opportunities to be close to nature.

While the threats facing our native species are serious, there are 
many opportunities to help them survive. New scientific research 
about our native species, better mapping and monitoring technology, 
and national carbon sequestration and biodiversity certification 
programs will all provide significant opportunities to improve 
conservation outcomes.

Vision
Community members from the Shire’s Environmental Advisory 
Committee helped develop a long term vision for biodiversity within 
the Shire of Mundaring:

Biodiversity and natural areas are protected, connected 
and cared for through community stewardship and a 
strong culture of conservation.

The Shire has a significant role to play but cannot achieve this
vision alone. To work towards it, Shire staff must seek collaborative 
partnerships, empower environmental volunteers, and support 
landowner conservation efforts.

Key principles have been identified that will guide efforts to protect 
and care for our natural heritage, and inform actions by Shire staff 
over the coming decade.

Rising to the 
Challenge
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Principles
Celebrate Nature
Caring for nature grows from understanding 
and connecting with nature. Shire residents 
should have a range of opportunities to learn 
about and celebrate their connections to 
nature. This will help foster a shared sense of 
custodianship of the natural environment and 
promote a culture that supports biodiversity 
conservation.  

There is a significant body of research 
demonstrating the benefits of access to nature 
for individual health and wellbeing, beyond 
the benefits of exercise in more modified or 
artificial public spaces. 

Childhood experiences in nature help to 
develop understanding of local biodiversity and 
connections to the natural world. Paths, trails 
and nature play areas allow for engagement 
with nature and can contribute to both physical 
and mental health.

Environmental art can generate individual 
and collective emotions that strengthen 
appreciation and connection to our natural 

heritage.  Improving the visibility of our 
landscapes and native species within public 
art such as murals, or the Shire’s art collection, 
will help promote knowledge and a culture of 
custodianship. 

Celebrating nature will include:

• Developing or participating in citizen 
science opportunities to help fill gaps in 
knowledge of our natural environment

• Expanding free Shire online material and 
publications to include more information 
about native animals;

• Maintaining partnerships to deliver 
environmental education opportunities, 
such as Environmental Art Project with 
Mundaring Arts Centre;

• Encouraging or developing public artwork 
celebrating local native plants, animals 
and cultural heritage; and

• Managing Lake Leschenaultia for a 
balance of recreation and conservation 
use, with enhanced environmental 
education opportunities around the Lake.

Group activities and enjoyment of the outdoors creates social harmony and a sense of wellbeing

Rising to the Challenge
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Expand and Support Volunteer Network
One of the Shire’s great strengths is 
the extensive and dedicated network of 
environmental volunteers that undertake 
bushland conservation and environmental 
management activities within the Shire’s 
natural areas. The Shire has many volunteers 
in Friends Groups and broader Catchment 
Groups that undertake bushcare activities in 
reserves.

The role of a Friends Group is to help safely 
maintain and enhance the environmental values 
of bushland areas. Friends Group volunteers 
collectively have made a significant difference 
to our environment over the years, and Shire of 
Mundaring is committed and proud to support 
our Friends Groups with access to support, 
training, expert advice and assistance by 
contractors and the Shire Landcare team. 

Friends Groups / Catchment Groups can also 
be eligible for assistance or grant funding 
opportunities that the Shire alone cannot 
access. 

Through the compilation and review of the 
Friends Group Manual, Shire of Mundaring 
continues to assist and improve outcomes for 
our environment.

Volunteers and the grants obtained in 
collaboration with volunteer groups represent 
48% of the spending on nature reserves 
within the Shire. Environmental volunteers 
are therefore critical to the Shire tackling the 
challenges ahead. 

Rising to the Challenge
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Some relevant observations about volunteering trends and the Shire’s current approach to 
Friends Groups include: 

• 19% decrease recorded in people doing voluntary work in Australia from 2016 to 2021. In 
Shire of Mundaring the decrease was around 11%;

• Friends Groups have a long history since 1989 (33 years) and not all works completed have 
been recorded / collated and there is likely a wealth of local knowledge to be shared;

• The majority of members are in their 60’s or above, with some younger members. 

• Of the 70 registered Friends Groups in the shire, only 8 Friends Groups and one Catchment 
Group have received funding over the last 5 years to complete work in Shire reserves;

• Grants have been sought where volunteers are active. This does not always correlate with the 
location the Shire’s highest priority reserves.

 o Black Cockatoo Reserves (Priority 7) – Funding sought for dieback treatment. This is 
the best example of funding being sought in a high priority reserve.

 o Falls Road Reserve (Priority 8) – Funding sought for minimal work in reserve. Most 
funding is being spent on upstream private land adjoining the reserve.

 o Boya Trail – Southern Railway Heritage Trail – Boya to Mundaring (Priority 20) – 
Funding is utilised on the adjoining DBCA land, rather than along the trail itself.

 o Other grants are not for reserves listed in the priority reserves report.

• Most of the top 10 priority reserves do have a registered Friends Group but with varying 
numbers of volunteers and levels of activity.

It is clear that we need to foster and nurture a strong volunteer network to tackle the scale of 
the environmental management tasks across the shire. Friends Groups also provide important 
opportunities to share and develop landcare skills that can be applied to natural areas on private 
properties.  

Rising to the Challenge
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Work Health and Safety Act 2020
Recent changes to the Work Health and Safety 
Act 2020 have increased the potential penalties to 
staff and volunteer coordinators if an injury occurs. 
Providing a safe workplace continues to be a high 
priority of the Shire, and this extends to the safety of 
volunteers working in reserves. 

The Shire will continue to update its Friends Group 
Manual to help:

• reduce risk to volunteers by restricting the use 
of mechanical equipment and weed control 
chemicals 

• improve safety procedures; and 

• provide updated information regarding fire 
management, grants and Aboriginal Heritage.

Further professional and pragmatic risk management 
advice would be beneficial in informing a volunteer 
model moving forward. 

Survey results and staff observations confirm there 
are often unregistered contributors, who may not be 
covered by Shire insurance for volunteers. As well as 
volunteer coordinators being exposed to significant 
work safe risks in these instances, the removal and 
or planting of vegetation within reserves without 
permission (or without being a registered Friends 
Group member) could technically represent a breach 
of the Shire’s Property Local Law. 

There is more “generosity of time and spirit” from 
the volunteers than there are staff to monitor its 
application, which is a good problem to have. 
Given the significant contributions volunteers make, 
supporting volunteers and guiding and assisting them 
to safely undertake appropriate works is important. 

Rising to the Challenge
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Friends Groups have  and will continue to work 
in their own time, at their own pace. However, 
in the interests of all parties, Shire must ensure 
all volunteers are registered and work plans 
are prepared; for their own continued safety, 
to reduce exposure to workplace safety 
issues, and to ensure the Shire and volunteers 
coordinate effort to best effect. 

Every reserve is different and requires different 
treatment. To protect life and property from 
bushfire events as well as maintain biodiversity, 
Friends Groups and the Shire must also pursue 
‘balanced’ outcomes. Engagement with 
Friends Groups will be guided by and continue 
to respect the wealth of local knowledge 
volunteers can share about their reserve.

The Shire has limited resources and does 
not have enough staff to comprehensively 
manage all nature reserves. The Friends 
Groups continue to provide significant support 
to maintain the environmental values of nature 
reserves. However it is also acknowledged 
that, due to broader social changes, there 
is a need to adapt and provide different 
opportunities for more options for volunteers to 
contribute. Friends Group members have often 
raised difficulty of recruiting new volunteers 
and aging of existing volunteers as issues of 
concern to their group. 

Exploring new innovative programs and ways 
to engage and genuinely empower volunteers 
will be critical moving forward. Existing and 
potential volunteers should also be afforded 
an opportunity to inform and define their own 
role in relation to volunteering.  New groups 
should also be encouraged to form around high 
priority nature reserves.  

A range of low cost, low risk trials could 
be undertaken to test ideas to attract new 
volunteers. The trials could be monitored 
and feedback and improvement suggestions 
requested from attendees. Time should be 
afforded to a trial period for two years to 
allow sufficient community participation and 
feedback. This investment should help inform 
the Shire’s longer-term approach, which may 
require an increase in budgets for reserve 
management staff or contractors if trials to 
recruit more volunteers are unsuccessful. 

While the numbers of volunteers will fluctuate 
over time, the Shire will continue supporting 
and collaborating with Friends Groups. 
An important component to improving 
coordination will be seeking to improve 
mapping, planning and communication for 
reserves through more formalised Fire and 
Environmental Work Plans. 

Rising to the Challenge
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Enhance Reserve Management and 
Coordination
An opportunity exists to use the Shire’s 
Geographic Information System (GIS) as a 
spatial information hub to coordinate and 
record observations and activities by various 
stakeholders.  

Where management plans have been prepared 
these should also be noted and linked within 
the GIS. More technical capacity is required 
moving forward. It is not feasible to prepare 
comprehensive management plans for all 
nature reserves managed by the Shire.  It 
is recommended that management plans 
should be prepared or updated for the ten 
highest priority nature reserves, based on a 
2018 ecological assessment of over 50 nature 
reserves (nearly 900 hectares). While Lake 
Leschenaultia was not included in that 2018 
assessment due to its separate management 
as a tourism and recreational site, it should 
obviously be included in that list for its 
ecological values, as well as its social and 
recreational significance.  

The ten reserves recommended to have 
management plans prepared are:

• Lake Leschenaultia, Chidlow (Res. 23165)
• Alps Street Reserve, Mount Helena (Res. 

34103)
• Strettle Road Reserve (Res. 32727)
• Pindalup Reserve, Wooroloo (Res. 39853)
• Superblock Reserve, Glen Forrest (Res. 

50018)
• North Darlington Reserves, including Nan 

Macmillan (Res. 6922)
• Black Cockatoo Reserves, Mundaring 

(Res. 20990 & 12422)  
• Falls Road Reserve, Hovea (Res. 12453)

• Hovea Conservation Park, Hovea/
Parkerville (Res. 14163)

• Callan Road Reserve, Hovea (Res. 38224)

Due to its environmental values, high visitation 
and bushfire risk, Lake Leschenaultia will 
require a more comprehensive plan to protect 
the Lake itself and its natural surroundings 
while allowing for safe and appropriate 
recreational uses.  

However, other nature reserves containing 
more than two hectares of native vegetation 
are also recommended to have shorter, more 
action based Fire and Environmental Work 
Plans prepared to better coordinate effort 
between the Emergency Management, Parks 
Teams, and Friends Groups. Priority for 
preparation of these Plans will be reserves 
with registered Friends Groups where bushfire 
mitigation works are planned soon. 

A Fire and Environmental Work Plan may be 
used as an interim plan, to inform preparation 
of a full management plan when possible. 

Rising to the Challenge
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Plans will be reserves with registered Friends 
Groups where bushfire mitigation works are 
planned soon. A Fire and Environmental Work 
Plan may be used as an interim plan, to inform 
preparation of a full management plan when 
possible. 

Currently the Shire does not have resources 
to prepare management plans in-house. A 
business case is recommended for external 
consultants to prepare a management plan 
for Lake Leschenaultia. For other reserves, 
a business case is recommended to employ 
additional staff to map and monitor the 
condition of nature reserves, develop and 
implement plans, and coordinate weed control 
efforts and conservation activities with bushfire 
mitigation actions.  

The most significant and reliable external 
funding for nature reserve management is from 
the DFES Mitigation Action Fund. Investments 
in weed control to address bushfire fuel loads 
have biodiversity and community co-benefits, 
but not all weeds will be eligible for treatment 
under MAF. Coordination of fire mitigation 
works with Parks staff and Friends Group effort 
will achieve greater results across the range 
of priority weed species. Targeted training 
and engagement in research efforts would 
assist by enhancing the environmental science 
knowledge base of staff involved in reserve 
management.

Some fire mitigation works, including firebreak 
installation and planned burns, have potential 
to conflict with volunteer efforts. Improving 
monitoring of environmental values following 
planned burns will help to continuously 
improve Shire fire mitigation work on reserves, 
but also inform better advice from the Fire and 
Environmental staff to landowners managing 
the much larger sum of natural areas.
  

Where there is potential for conflicting advice 
to be provided on biodiversity conservation 
efforts and bushfire safety requirements, it is 
important that a coordinated approach with 
consistent advice is developed and delivered 
to residents.  

Given that management for bushfire risk is 
likely to be the primary driver for management 
of local natural areas across all land managers, 
integrating biodiversity conservation with 
fire mitigation is one of the most significant 
directions of this Local Biodiversity Strategy.  
However, this requires intensive, ongoing 
environmental staff involvement with the 
planning and implementation of fire mitigation 
works and advice to residents both generally 
and on a property by property basis. To 
achieve this there are options to locate 
additional environmental staff in different 
service areas (Parks; Planning & Environment; 
Emergency Management).  

These would be developed in more detail in the 
forthcoming business case but it is anticipated 
that the most effective arrangement may be 
a fire ecologist or environmental fire officer, 
embedded within the Emergency Management 
team, to help shape both Shire fire mitigation 
actions within reserves and broader community 
practices on private land. The opportunity 
for Indigenous Ranger or Fire Management 
trainees should also be explored. 

Over time, a reserve rationalisation initiative 
could identify reserves with low social and 
ecological values that may be more suited to 
alternative uses. In most cases the reserves 
are Crown land and the sale or lease of land by 
the State does not generate any income for the 
Shire. However, a reduction in the total number 
of reserves would enable the Shire’s staff and 
resources to be focussed on more significant 
areas for greater community benefit. 

Rising to the Challenge
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Support Conservation on Private Land
Private landowners manage far more land and 
natural areas in total than the Shire. The long 
term viability of conservation reserves also 
depends on the retention and management of 
natural areas on the land around them.  

While revegetated areas can eventually develop 
into important habitat, retaining existing natural 
areas it is far more effective and will conserve 
a wider range of species. Protections for local 
natural areas were embedded into the Local 
Planning Strategy and Local Planning Scheme 
No. 4 based on the Local Biodiversity Strategy 
2009, and will continue under the new Strategy.  

Protection through the planning framework 
can prevent inappropriate clearing, but usually 
cannot mandate active care or mandate 
ongoing management to tackle threatening 
processes.

Support for landowners to undertake active 
management and enhance biodiversity can 
include general information, tailored advice, 
and opportunities to participate in local or 
regional projects.

Some direct assistance may be available for 
certain initiatives (particularly where grant 
funding has been obtained) for landowners 
who are custodians of important habitat and 
watercourses. In many cases the first step 
will be improving the information available 
to landholders. This can be supported by 
semi-automated reports about the potential 
environmental values, but mapping is a tool 
that needs to be complemented by site visits to 
more accurately understand and communicate 
biodiversity values. 

The Shire’s innovative Environmental Asset 
Inspections service was developed to help 
landowners achieve more balanced bushfire 
and environmental outcomes through early 
intervention, often meeting landowners and 
bushfire consultants on site before plans have 
been drawn up. The initiative was recognised 
in 2018-2019 at a State and National level as 
best practice. Importantly, the service was only 
possible through reallocation of Environmental 
Officer time earlier into the development 
process and a partial offset of costs through a 
minor fee for the service. 

The Environmental Asset Inspections have 
generally only been suggested to landowners 
seeking to build or subdivide on land 
containing mapped Local Natural Areas (LNA).  
Environmental Officer time is limited and effort 
has been prioritised towards landowners who 
are actively pursuing development, where there 
is a risk of environmental damage. However, 
the service is valued and positive feedback has 
received such as: 

 A) I am more than happy to provide feedback 
on the EAI service and advise which the Shire 
has provided to date.

As never having undertaken this type of project 
before I have been very grateful for the Shire’s 
willingness to explain and advise regarding the 
different aspects and processes. In addition the 
cooperation with the site visit with all parties 
was exceptionally beneficial to all. For your 
information the planning consultant and the 
bushfire planning consultant both commented 
on how well it was articulated. Many thanks.

Rising to the Challenge
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Shire Staff can map and mark habitat trees for retention during site visits

B) ...The inspection was a very positive 
experience, with our own knowledge 
being much expanded by the detailed (and 
impressive) knowledge that you brought to bear 
on our piece of land. 

We were also very struck by the speed with 
which you grasped the details of the block 
layout, potential plans for the site and the 
issues involved. We have recommended the 
process to others in our area. It was also very 
heartening to find how well our values and 
those of the Shire aligned, the preservation of 
the unique features of local natural wildlife and 
the enhancement of local fire safety measures.

A modified version of the Environmental 
Asset Inspection service should be developed 
which provides landowners with a basic map 
of natural features, to support conservation 
initiatives rather than development. The map 
and planned revegetation or other works would 
also need to have regard to fire safety and 
careful fuel load management.  
 
This service can also link landowners to other 
support including the ReWild initiative from 
Perth NRM and the Department of Biodiversity, 
Conservation and Attractions ‘Land for Wildlife’ 
program.  

It should be noted that the Land for Wildlife 
program has an online presence and maintains 
advisory material, but does not currently have 
adequate staff and resources to provide for site 
visits, advice or assistance to residents.  

The Shire can advocate for increased funding 
to improve this important conservation 
initiative. In addition the Shire can seek to 
develop or adapt local ‘Land for Wildlife’ 
material to encourage residents to undertake 
active management to maintain biodiversity.

New resources may become available through 
national or state initiatives to sequester carbon 
through revegetation. While it is possible 
that initiatives on local government managed 
land may be eligible for support, the greatest 
opportunity is likely to be for larger landholders 
- particularly in agricultural zones (including 
areas affected by salinity).  

The Shire can play a key role in collating and 
sharing accurate information about biodiversity 
certificates and carbon credit programs with 
potential participants. 

While conservation efforts on larger 
landholdings can have greater impact on 
biodiversity at the landscape scale, every 
resident has some opportunity to support 
biodiversity conservation. 

Landscaping features and gardens of all sizes 
within the urban landscape also have an 
important role to play in the sustainability of 
biodiversity. Native gardens and verges can 
contribute important food sources, water and 
shelter for pollinators and wildlife, and can 
increase the viability of nearby local natural 
areas through reduced weed invasion.
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Strengthen Wildlife Corridor Network
Watercourses are important environmental 
features, linked strongly to the community’s 
sense of place and wellbeing. They have 
multiple functions including important 
recreational areas, historical, spiritual and 
cultural values, and supporting native flora and 
fauna populations. 

The Shire’s original Wildlife Corridor Strategy 
approach in 2000 adapted State Government 
watercourse mapping, to designate all 
watercourses within the Shire as wildlife 
corridors.  

Using watercourses as wildlife corridors has 
merit due to importance of water availability 
and riparian habitat for many species, and 
the increased protection of vegetation along 
watercourses through the planning system.  

However, designation of all watercourses as 
wildlife corridors meant that highly modified 
drainage systems in urban areas were also 
included, and no terrestrial corridors were 
identified through native vegetation separate to 
watercourses.  

In 2004 the Perth Biodiversity Project (hosted 
by the Western Australian Local Government 
Association) mapped Regional Ecological 
Linkages across the Perth Metropolitan Region.  

These Regional Ecological Linkages are 500m 
wide and aim to connect regionally significant 
natural areas, such as national and regional 
parks, including local nature reserves and other 
remnant vegetation as stepping stones. The 
aim was to maintain the ecological viability 
of those regionally significant natural areas 
by maintaining landscape level connections 
between them, allowing for the continued 
movement of wildlife, which also allows for 
pollination and seed dispersal to maintain plant 
biodiversity.  

The process used to identify the Regional 
Ecological Linkages deliberately targeted 
connections following more secure areas of 
native vegetation, including reserves. Location 
within a Regional Ecological Linkage informed 
the prioritisation of Local Natural Areas for 
protection in the Shire’s 2009 Local Biodiversity 
Strategy, which was then given effect through 
the update of the Local Planning Strategy and 
gazettal of Local Planning Scheme No. 4 in 
2014.

In 2021, staff of the Western Australian 
Local Government Association advised that 
the Regional Ecological Linkages had been 
reviewed, were still considered current, and 
not proposed to be updated. Subsequent 
review by Shire staff has confirmed that these 
Linkages are well located and still valid, and 
should be considered as wildlife corridors 
under the revised Local Biodiversity Strategy. 
However there was a need for additional, 
local level wildlife corridors to form a ‘web’ of 
finer scale connections between the Shire’s 
significant local reserves and regionally 
significant natural areas.  

In 2021 consultants were engaged by the 
Shire to review available spatial datasets and 
methodologies and produce updated local 
wildlife corridor mapping. A hybrid model 
was devised, which included the higher order 
watercourses produced during development of 
the Watercourse Hierarchy Strategy as well as 
connections between high priority local nature 
reserves and regional ecological linkages. The 
Watercourse Hierarchy Strategy has been 
prepared concurrently by the Shire with a focus 
on identifying stormwater management and 
development standards based on watercourse 
characteristics. The wildlife corridor mapping 
and more information about the process are 
included in Appendix 3.  
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It must be emphasised that there are important habitats and areas of wildlife movement that are 
outside of the Regional Ecological Linkages and mapped local wildlife corridors. Any remaining 
natural area within the Shire will be, in some way, part of a wildlife movement network. An aim 
of both the Linkages and local corridors is to prioritise effort and resource allocation to specific 
areas that have greater potential to influence the viability of surrounding natural areas and 
maintain landscape connections and biodiversity long term. 

The term ‘wildlife corridor network’ within this strategy refers to the network of Regional 
Ecological Linkages and local wildlife corridors. Strengthening the wildlife corridor network will 
include: 

• Developing new initiatives to manage introduced pests and increase habitat values within or 
adjacent to mapped corridors;

• Where appropriate, targeting acquisition of public open space and new conservation 
reserves to support wildlife corridors; and

• Promoting Land for Wildlife initiatives and prioritising environmental advice to landowners 
who are custodians of sections of wildlife corridors.

It is important to note that there are many multi-use corridors within the wildlife corridor network, 
which can include footpaths, cycle ways, and bridle trails. Identification of a wildlife corridor does 
not prevent continued diverse uses but will require more careful management and planning of 
infrastructure upgrades. 
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Improving Animal Management
Introduced animals have a range of impacts on 
native species and natural areas. This includes 
predation and injury caused by household
pets; land degradation and loss of habitat due 
to horses and livestock; and predation and 
habitat disruption by feral animals.

Planning controls on keeping of horses and 
livestock help preserve local natural areas
and avoid land degradation. These are
already established within the Shire’s Local 
Planning Scheme No. 4 and Shire Guidelines 
for Keeping of Stock are regularly reviewed
to reflect current stocking rates and other 
recommendations from the Department of
Primary Industries and Regional Development. 
The Shire should continue to draw upon expert 
agricultural science to inform stocking rates.

Domestic pets including cats and dogs can 
have significant impacts on wildlife on or near 
their owner’s property. The keeping of cats
and dogs is governed by State legislation
that provides for local governments to make 
corresponding local laws.

While dogs can be required to be contained on 
the owner’s property with adequate fencing, 
currently the State legislation does not allow for 
a local law to require the same of cats.  
Advocacy for an amendment to the Cat Act 
2011 is recommended to allow for better 
containment of pet cats to reduce their impacts 
on native animals.  

Feral animals including cats, pigs and foxes 
can range across State, Shire, and privately 
owned land. Pest birds including rainbow 
lorikeets, corella species and pink and grey 
galahs can compete aggressively for resources 
and nesting hollows, threatening the breeding 
success of local native species. Advocacy 
is recommended for greater effort and 
coordination of feral animal control within the 
very large areas of State managed land within 
the Shire, including National Parks and water 
catchment areas.

The Shire’s Community Safety rangers assist 
residents with the trapping and removal of feral 
cats. There is currently no equivalent program 
for foxes or other feral animals. A previous 
initiative to loan large cage traps to residents 
was ended due to the extremely low fox 
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Trapping of foxes on reserves carries risks of harm to other animals, 
particularly where surrounding pets are not adequately contained, or 
warning signs to keep dogs on leashes are ignored. Trapping of foxes 
on private land reduces the risk of capturing dogs, but is expensive 
for individual landowners to engage contractors if they are not 
prepared to handle the trapping and euthanasia themselves. Further 
investigation of options, partnerships and other support for feral 
animal control is required. 

Smaller feral animals including rabbits and rodents can directly 
compete with native animals for resources. Chemical baits and 
rodenticides used to target pest species can be eaten by other 
animals, including wildlife. For rabbits there is an alternative available 
which is a rabbit-specific virus, which has been released nationally 
since 2017 to aid in rabbit control. Residents are able to undertake 
online training through the Department of Primary Industries and 
Regional Development on how to conduct their own virus release 
where rabbit numbers are high.   

For rodents there are a range of traps available, as well as different 
kinds of bait that will reduce the risks of secondary poisoning. 

While there are also risks to other animals including reptiles and other 
birds of prey, declaring the Shire of Mundaring as an ‘Owl Friendly’ 
area would build on an established secondary poisoning awareness 
raising initiative that has been successful elsewhere in Western 
Australia.  

Improving animal management will include:   

• Promoting responsible pet ownership and livestock 
management

• Advocating for effective control of feral animals within State 
Government lands

• Controlling feral animals within Shire managed reserves; 
• Seeking or providing feral animal control assistance for 

residents;
• Raising community awareness of the risks of baits and of 

secondary poisoning to promote safer use.   

Declaring the Shire to be ‘Owl Friendly’ provides an opportunity to 
quickly draw attention to the issue of secondary poisoning from 
rodenticides and encourage residents to immediately change pest 
management practices, as review of the issue by the federal regulator 
(Australian Pesticides and Veterinary Medicines Authority) will take 
time. 
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Provide Water for Wildlife
Climate change has already reduced the 
amount of rainfall received within the Shire, as 
well as altered annual patterns and increased 
the likelihood of weather extremes. Because 
the soil is dryer and evaporation is higher, 
the reduction in streamflow is larger than the 
reduction in rainfall.  

Maintaining water for wildlife will include: 

• Leading by example through installing 
more watering stations within Shire 
managed reserves;

• Encouraging more residents and schools 
to add water into gardens, including bird 
baths and ground level water dishes;

• Rehabilitation of priority watercourses 
within Shire managed reserves; and

• Revising guidelines for dams to recognise 
that retaining water in the landscape can 
provide critical habitat in a drying climate, 
and recommend practical improvements 
to dams to improve habitat values and 
water retention. 

Increasing the availability of water in the 
landscape will make a significant difference 
to the survival of wildlife in drought and 
heatwaves. 

Support Artificial Habitats
The survival of some species may be 
supported by the provision of artificial nest 
boxes and other habitat features. While they 
should never be seen as a full substitute for 
the original habitat tree or natural area, they are 
still an important way for residents to support 
‘backyard biodiversity’.  

Supporting artificial habitats will include: 

• Making information on native animals 
and their habitat requirements easier to 
access;

• Encouraging and supporting residents 
to install nest boxes and other helpful 
habitat structures in locations that can 
support a range of species; 

• Installing and monitoring more nest boxes 
within Shire managed reserves; and

• Mapping and temporarily marking trees 
with nest boxes for additional precautions 
before planned burns.

In many cases more research will be needed 
to determine what the most appropriate 
structures or features to support particular 
species.  
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Knowledge and Research
Given the landscape scale issues faced 
by the Shire, broad scale monitoring using 
remote data must form part of the approach 
moving forward. The Shire recently acquired 
detailed LiDAR mapping, used to create a 
digital elevation model (DEM) to inform stream 
network mapping. This data, combined with 
other sources, has other potential uses, from 
detailed slope analysis for fire mitigation 
planning, to improved vegetation mapping. The 
full benefit of this data is yet to be realised due 
to resourcing issues. 

There is uncertainty whether the State 
Government will improve the collection and 
sharing of remotely collected data, which 
could reduce costs, duplication of effort 
and inconsistent collection between local 
governments. 

Greater investment in the Shire’s mapping 
capabilities, in a manner that improves land 
management practices is an opportunity 
requiring further resources and time.  

There are opportunities to significantly improve 
local mapping of environmental assets and 
issues and better share information between 
Shire staff, residents and volunteers. The 
need for a system that provides for a two-way 
flow of information has been noted during 
consultation with catchment groups.

As noted elsewhere in this Strategy, there are 
many knowledge gaps in terms of how native 
species currently interact in their ecosystems 
as well as how this may alter due to climate 
change. The Shire will rarely be the best 
candidate to lead a research project but can 
be a collaborator, contributor and distributor of 
useful findings.  

Opportunities for Shire staff, residents and 
environmental volunteers to participate in 
citizen science projects can yield significant 
new data and observations. Partnerships 
with research institutions, not-for-profit 
organisations and other land managers 
should be considered where they can lead to 
improved land management and biodiversity 
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Limit Disease and Dieback Spread
Phytophthora Dieback is a deadly introduced 
plant disease that is a major threat to local 
native plants and animals. It is a tiny water 
mould that attacks the roots of plants and 
causes them to rot. It lives in soil and infected 
plant tissue, and over 40% of WA native plant 
species can be killed or badly weakened by the 
Phytophthora cinnamomi (and to some extent, 
other introduced Phytophthora species). 

The movement of infected soil, plant material 
or water containing dieback spores can spread 
Dieback into new areas and cause trees and 
bushland to die off. Native animals can then be 
affected if they are reliant on susceptible plant 
species for their food sources and habitat.

Unfortunately Phytophthora Dieback is already 
found in many areas of the Shire including road 
verges, bushland and gardens. A mapping 
project that took samples from conservation 
reserves for laboratory testing has confirmed 
that many of our reserves are partly infested 
and the disease will continue to slowly spread 
downhill with water movement.  

Uninfested areas that are still protectable 
from Phytophthora Dieback are therefore a 
conservation priority. In areas free of Dieback, 
the vulnerable plant species can continue 
to thrive, providing opportunities for seed 
collection and providing habitat for native 
fauna.  

Limiting dieback spread will include: 

• Developing training and induction 
materials for Shire staff;

• Improving supervision of contractors 
working on Shire reserves or road 
reserves 

• Planning works to minimise risk including 
machinery clean down areas, and working 
in dieback free areas first;

• Maintaining Dieback status guide posts in 
reserves to indicating Dieback Free and 
Dieback Infested Areas; and

• Improving information available about 
Dieback and practical measures to avoid 
introducing or spreading it. 

Hygiene measures for Dieback will also help to 
minimise spread of other soil based diseases.  
Emerging threats such as myrtle rust fungus 
(Austropuccinia psidii) may be more difficult to 
control if it reaches the south-west of Western 
Australia. In each case, maintaining forest 
health may include revegetating affected areas 
with more resistant plants. 

This will usually mean using seed from naturally 
resistant individual plants, but further research 
will be required to inform these approaches. 
There is more information about Dieback in 
Appendix 6.
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Integrating Conservation with Bushfire 
Mitigation
Protecting life and property is paramount 
within State and Local Government bushfire 
mitigation plans but protecting the natural 
environment is also a consideration. Intense 
landscape-scale wildfires are devastating 
to wildlife as well as humans.  Bushfire 
preparedness is therefore critical to sustain the 
Shire’s biodiversity as well as protect residents 
and communities. 

The Shire fulfils three key functions in relation 
to bushfire preparedness, which provide three 
opportunities to demonstrate or advocate for 
integrating biodiversity conservation with fire 
mitigation: 

• Statutory and Advisory Roles (for private 
land, including local implementation of 
Planning and Development Act 2005, 
Bushfires Act 1954, and Emergency 
Management Act 2005 and hazard plans 
such as State Hazard Plan - Fire)

• Land Manager (for Shire owned land and 
Shire managed reserves, as per Bushfire 
Risk Management Plan)

• Advocate (for State owned land and State 
managed reserves, as per Bushfire Risk 
Management Plan).

Statutory and Advisory Roles 

The Shire oversees consideration of 
approximately 500 planning applications and 
makes recommendations on approximately 
50 subdivision applications per year.  
Local Planning Scheme No. 4 provides 
for consideration of both environmental 
protection and bushfire safety in decisions for 
development in bushfire prone areas.  

The Shire also advises residents on bushfire 
safety and enforces requirements for 
preparation in accordance with the annual 
Firebreak and Fuel Loads Notice.  

Both Planning and Emergency Management 
staff follow advice from DFES, including the 
Planning for Bushfire Protection Guidelines.  
This provides for more intensive fuel load 
management in the area immediately 
surrounding a house or habitable building (at 
least 20m, but can be further depending on 
slope). 

The Shire’s Firebreak and Fuel Load Notice 
emphasises the importance of managing 
ground and mid-storey ‘ladder’ fuels. Ideally, 
application fuel reduction standards would be 
simple and consistent across development 
proposals through the planning system and the 
Shire’s annual FFL Notice. 
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State government support for local 
government-wide variation or standards differs 
across agencies. Given the gravity of risks, 
solid evidence based research is required for 
the Shire to confidently recalibrate the ‘bar’ 
within the planning system to better align with 
the Perth hills vegetation types and community 
expectations. 

The FFL notice already enables a degree of 
autonomy in setting standards. Since this 
matter was highlighted by the Shire, it is noted 
the Bushfire Centre of Excellence has been 
created, with the aim to improve the collective 
understanding of fire management in the 
Western Australian vegetation complexes, 
geology and conditions. Extension of policy 
approaches developed in other states with 
other types of vegetation has been a critical 
barrier to informing a more nuanced approach 
to bushfire planning policy in WA. 

As the State planning bushfire framework 
continues to evolve and be reviewed, the 
Shire will continue to actively participate and 
advocate for requirements that align with local 
vegetation types, geography and compliance 
regimes.

Land Manager & Advocate - BRMP
The State’s introduction of the Bushfire Risk 
Management Framework and Mitigation 
Activity Fund has increased the Shire’s 
capacity to manage fuel reduction and other 
mitigation activities. It has also heightened 
understanding of risks across all tenures.

The Shire’s Bushfire Risk Management Plan 
(BRMP) has been approved by the Office of 
Bushfire Risk Management and adopted by 
Council. It sets out a five year plan of firebreak 
improvements and fuel reduction works to 
protect critical infrastructure, particularly urban 
settlements, infrastructure and sensitive land 
uses. 

Significantly, the total expenditure on Shire 
reserves from the Mitigation Activity Fund for 
last 3 years has reached $1,778,270. A large 
portion (estimated at $687,857) has been 
directed to fuel reduction via weed control over 
the last three years. This represents 38% of 
the total MAFS expenditure, and weed control 
will continue to be a significant element of fuel 
load reduction and fire mitigation works each 
year. The application of MAFS funding to weed 
control and other work that offers co-benefits 
for bushfire preparedness but also biodiversity 
conservation should continue. 
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Advocacy using BRMP
The Shire also has an obligation to advise 
other landowners and managers, including 
State agencies, of their obligations under 
the endorsed BRMP. As has been noted, the 
largest land managers within the Shire are 
State agencies. These  often have different 
budgets and targets for annual fuel reduction, 
risk appetites and awareness of local issues. 

The BRMP, as a State endorsed mechanism, 
enables the Shire to be in a strong position to 
advocate for particular outcomes and careful 
mitigation work with State agencies. Continued 
communication, collaboration and learning 
across stakeholders is critical to both bushfire 
preparedness and biodiversity outcomes.  
There are opportunities to draw together 
information from a range of sources to continue 
to improve land management for both.  

Two-way science refers to the process of 
sharing and integrating Aboriginal traditional 
ecological knowledge with current scientific 
research. Some elements of traditional fire 
management have already been adopted by 
Shire staff undertaking bushfire risk mitigation 
work within reserves.  

These include mosaic burning, cool burns, 
and removing the fuel around important trees 
before burning. Further guidance is expected 
to be developed by the Bushfire Centre of 
Excellence. 

The South West Native Title Settlement 
process will result in the transfer of significant 
areas of land into the care of the Noongar 
Boodja Trust. This may provide more 
opportunities to share knowledge between 
Shire staff, bushfire researchers, and Noongar 
Corporations that are established to manage 
different lands. 

Over the last decade there has been a 
significant increase in research and scientific 
understanding of bushfire behaviour and 
effectiveness of mitigation measures. However, 
there are still many questions that require 
further investigation, particularly in Western 
Australian forests and taking into account 
accelerating climate change.  

The Shire engaged consultants in 2021 
to prepare a summary of ecological fire 
management based on current scientific 
understanding and used the Glen Forrest 
Superblock as a case study. This is 
summarised in Appendix 5.  

Using two-way science to inform bushfire 
mitigation will include: 

• Seeking to learn from both past Aboriginal 
burning practices and current research to 
continuously improve the Shire practices;

 
• Facilitating knowledge sharing between 

bushfire researchers, practitioners, 
residents, and traditional owners; and

• Directing efforts toward bushfire 
mitigation actions that will have the 
greatest bushfire safety benefits for the 
community with the least environmental 
impact. 

The landscape has changed through 
settlement, logging, weed invasion and now 
climate change, but there are still important 
elements from traditional fire management 
that will align closely with the science and 
should be used to inform fire mitigation in a 
custodianship approach. 
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Shire’s Role Moving Forward
The previous biodiversity strategy achieved 
significant improvements to the Shire’s 
planning and environmental regulatory 
framework, particularly vegetation protection 
provisions on private land. Given the extent 
of natural areas remaining on private land, 
continuation of this approach to planning and 
development will continue to be a priority. 

However, a regulatory approach can only go 
so far and is framed to prevent the worst of 
environmental outcomes. Regulation and rule 
setting to prevent clearing does not empower 
landowners to actively manage for biodiversity 
conservation or automatically develop a deeper 
sense of custodianship. 

A suite of other initiatives are required, 
including careful integration with fire mitigation. 

The Shire’s capacity to undertake, intervene 
or guide natural area management varies 
depending on the ownership or land tenure. 
The Shire needs to advocate, collate 
information and help induce commitment and 
appropriate action from various landowners 
and stakeholders. 

Harnessing significant insights and 
observations from volunteers and residents will 
be critical to improving knowledge and future 
management. Improving biodiversity outcomes 
across this landscape therefore requires 
sustained and simultaneous investment across 
the Shire’s various roles and responsibilities. 
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The approaches and principles outlined above have been addressed across different land
tenures, where the Shire has different opportunities to promote biodiversity conservation. Nature 
reserves that the Shire manages directly are important, but they will not be viable long term if they 
are not connected to a surrounding network of natural areas on State Government and private 
land.

Objectives and achievable actions have been identified to support private landowners in 
responsible  custodianship of natural areas (including verges), improve Shire management of 
nature reserves,  and advocate for effective biodiversity conservation measures on State 
Government lands. These  are listed in tables below with the timeframe indicated as:

Short: 2023 - 2025  |  Medium: 2025 - 2027 |  Long: 2027 - 2030

Actions listed as ‘Ongoing’ represent a continuation of a current service level. Actions listed with
a ‘Short’ timeframe are logical extensions to the current service level, or high priority actions 
relating to strategic needs (such as integrating conservation and fire mitigation). Highest priority

*actions which will increase staff for environmental management are marked .

This Strategy should be subject to a major review in 2030, with a midway update to mapping and 
review of listed actions planned for 2026/2027.

Table 1     Actions relating to Shire managed nature reserves 

Managing Nature Reserves 
Objective: Improve management of nature reserves to address threatening processes and 
maintain habitat values.

No. Action Timeframe Key Service

1.1 Continue to target priority weed species following the
‘Bradley Method’ of bush regeneration, along with 
opportunistic weed control.

Ongoing Parks

1.2 Maintain Landcare Team support, access to native seedlings, 
training and networking opportunities for Friends Groups.

Ongoing Parks

1.3 Continue annual surveys and requests for annual work 
plans from Friends Groups, to help identify potential grant 
applications and avoid conflict with Shire works.

Ongoing Parks

Actions to Protect our
Biodiversity
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No. Action Timeframe Key Service

1.4 Provide guidance and practical support for Friends Groups and 
Catchment Groups applying for grant funding for
environmental restoration works, with effort prioritised based 
on conservation values and likely outcomes.

Ongoing Parks

1.5 Continue to recommend protection of environmental features 
and watercourse restoration as conditions of subdivision and 
development, and where necessary require a maintenance 
period in addition for land to be ceded as Public Open Space/
Drainage.

Ongoing Planning & 
Environment

1.6 Continue to enhance bushfire risk mitigation approaches and 
activities, including strategic burning that provides for a range 
of habitat / fuel ages within conservation reserves.

Ongoing Emergency 
Management

1.7 Advocate for state bushfire mitigation funding to be allocated 
based on risk, and specifically permitted to be used on weed 
control, which reduces ongoing fuel loads as well as supporting 
biodiversity outcomes. 

Short Emergency 
Management

1.8 Develop a template and begin preparing Fire and Environmental 
Work Plans with input from adjoining residents and the relevant 
Friends Group to map significant environmental features, better 
coordinate pre-fire preparation and post-fire weed control, and 
reduce potential for conflict between landcare / revegetation 
efforts and bushfire mitigation activities.

Short Emergency 
Management; 
Parks

1.9 Develop a process to review work plans prepared by Friends 
Groups for annual revegetation using Seedlings for Landcare 
program, and proposed grant applications, to ensure they will 
not conflict with planned parks or bushfire mitigation works (or 
Fire and Environmental Work Plans, where prepared). 

Short Parks; 
Emergency 
Management

1.10 Review practices for managing contractors and supporting 
environmental volunteers working on reserves to address 
implications of the Work Health and Safety Act 2020.

Short Parks

1.11 Review opportunities for regional programs with Perth NRM 
and other Local Governments, such as Eastern Region 
Catchment Management Program. [Business Case may be 
required.]

Short Parks; 
Planning & 
Environment

1.12 Improve Shire mapping of reserves and investigate options 
to provide or improve community reporting tools for 
invasive weed infestations, feral animals, erosion and other 
issues of concern in a way that supports a two-way flow of 
information.

Short Planning & 
Environment; 
Parks

Actions to Protect our Biodiversity
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Actions to Protect our Biodiversity

No. Action Timeframe Key Service
1.13 Identify biodiverse reference sites within reserves that can be 

visited by Friends Groups and residents to help plan
rehabilitation of similar areas.  

Short Planning & 
Environment; 
Parks

1.14 Trial Friends Group Reserve signage to signify a Friends Group 
reserve and promote volunteerism.

Short Parks

1.15 Hold novel events and undertake low risk trial activities to 
explore new ways to attract environmental volunteers, with 
outcomes to inform the Shire’s environmental volunteer 
engagement model and an update of the Friends Group 
Manual. 

Short Parks

1.16 Revise priority weeds list based on changes to state and 
national pest plant listings and observations of volunteers and 
shire staff working on reserves. 

Short Parks; 
Emergency 
Management

1.17 Develop a business case for recurring dieback treatment and 
mapping to maintain ecological values in priority reserves.

Short Parks; 
Planning & 
Environment

1.18 Engage consultants to develop a comprehensive Lake 
Leschenaultia Management Plan to protect and enhance the 
Lake’s environmental values whilst allowing for a range of 
nature-based recreational activities. 

Short Recreation & 
Leisure; 
Planning & 
Environment

1.19 Develop a low cost annual program to monitor surface water 
quality within Jane Brook, Susannah Brook, Wooroloo Brook, 
Woodbridge Creek and the Helena River in consultation with 
Catchment Groups and relevant State Government agencies. 

Short Parks;

1.20 Develop nature play areas, interpretive signage and activities 
to enhance the environmental education opportunities at Lake 
Leschenaultia. 

Short Recreation & 
Leisure; 
Planning & 
Environment

1.21

*
Develop a business case to provide additional resources (which 
may include a fire ecologist or similar) to map and monitor 
condition of nature reserves, develop and implement plans
for priority reserves, and coordinate weed control efforts and 
conservation activities with bushfire mitigation actions.

Short Planning & 
Environment; 
Parks; 
Emergency 
Management

1.22

*
Increase on-ground resources for Shire management of natural 
areas and support for environmental volunteers. [Business case 
required.]

Short Parks

1.23 Outline the Shire’s intent within the Public Open Space (POS) 
Strategy to use POS developer contributions to enhance social 
and ecological functions, including upgrading or establishing 
multi-purpose access trails, installing nature play areas and 
sculptural water stations within reserves. 

Medium Planning & 
Environment

1.24 Seek funding to install wildlife watering stations in locations that 
also will provide environmental education and bird watching 
opportunities. 

Medium Parks
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Actions to Protect our Biodiversity
No. Action Timeframe Key Service

1.25 Develop or adapt a citizen science program to map orchids 
within nature reserves to inform Shire management actions 
and Friends Group activities. 

Medium Parks; 
Planning & 
Environment

1.26 Develop or update Reserve Management Plans for the ten 
highest priority conservation reserves with areas considered 
protectable from dieback long term – including:
Lake Leschenaultia, Chidlow (Res. 23165)
Alps Street Reserve, Mount Helena (Res. 34103)
Strettle Road Reserve (Res. 32727)
Pindalup Reserve, Wooroloo (Res. 39853) 
Superblock Reserve, Glen Forrest (Res. 50018)
North Darlington Reserves, incl. Nan Macmillan (Res. 6922)
Black Cockatoo Reserves, Mundaring (Res. 20990 & 12422)  
Falls Road Reserve, Hovea (Res. 12453)
Hovea Conservation Park, Hovea/Parkerville (Res. 14163)
Callan Road Reserve, Hovea (Res. 38224)

Medium/ 
Long

Parks; 
Emergency 
Management

1.27 Trial use of QR codes on signage at selected reserves to 
connect Friends Group members, residents and visitors to 
online information about the site (such as natural features, 
recreational opportunities, park infrastructure, dieback 
hygiene, and potential hazards).

Medium Parks;
Recreation & 
Leisure

1.28 Improve signage in natural areas within reserves, particularly 
Lake Leschenaultia and the Railway Reserves Heritage Trail.

Medium Parks;
Recreation & 
Leisure

1.29 To better direct management effort and resources towards 
areas of greater conservation value, review reserves under
0.5 hectares and identify land with low ecological and 
recreational values, to consider for rezoning or alternate land 
uses (subject to community consultation).

Medium Parks; 
Planning & 
Environment

1.30 Monitor opportunities for research, partnerships and funding 
for climate adaptation planting initiatives based on projected 
mid-century climatic conditions, including targeted seed
collection. 

Medium/ 
Long

Planning & 
Environment; 
Parks

1.31 Develop proposals for alternate land uses for reserves 
identified as having low ecological and recreational values, 
enabling resources to be redirected towards remaining 
reserves. 

Long Planning & 
Environment

1.32 Explore potential for a portion of Quail Street Reserve to be 
incorporated into the Karakamia Wildlife Sanctuary, managed 
by the Australian Wildlife Conservancy with feral predator 
exclusion fencing.

Long Parks; 
Emergency 
Management

1.33 Review resources required for effective ongoing management 
of conservation reserves following reserve rationalisation, 
ceding of new public open space through subdivision, and 
changes to environmental volunteering and grant programs. 

Long Parks;
Emergency 
Management
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No. Action Timeframe Key Service
2.1 Improve mapping and delineation of watercourses and Local 

Natural Areas within the local planning framework, including 
updating of maps as better information becomes available.

Ongoing Planning & 
Environment 

2.2 Maintain Environmental Asset Inspection Service and 
Environmental Officer capacity to advise on development 
proposals to retain and enhance natural features where 
possible. 

Ongoing Planning & 
Environment

2.3 Maintain Seedlings for Landcare Program which supports 
rehabilitation efforts on rural zoned land and schools, as well 
as volunteers working on Shire managed reserves.

Ongoing Parks

2.4 Continually review bushfire mitigation advice services for 
residents including workshops on how to plan mosaic 
burning, conduct cool burns to minimise environmental 
damage, and manage weeds pre and post burn.

Ongoing Emergency 
Management

2.5 Maintain and regularly update print materials including
brochures, information sheets and free booklets that help 
residents understand and care for the natural environment.

Ongoing Planning & 
Environment

2.6 Maintain environmental education initiatives including Six 
Seasons newsletter, talks and workshops, development of 
video and online content, and Environmental Art Project.

Ongoing Planning & 
Environment

2.7 Increase capacity of Environmental Service to provide site 
visits and advice to residents about managing their local 
natural areas, restoration of watercourses and wildlife 
corridors, weed control, nest boxes and other habitat 
enhancement options. 

Short Planning & 
Environment

2.8 Maintain protection of local natural areas and seek 
opportunities for further integration of this Local Biodiversity 
Strategy and the Watercourse Hierarchy Strategy into the 
Local Planning Scheme and Local Planning Strategy when 
these documents are reviewed.

Short Planning & 
Environment

Table 2    Actions relating to private land and custodianship

Custodianship of Natural Assets
Objective:  Protect natural areas and encourage their responsible use and enjoyment; provide 
a range of opportunities to learn about nature; and foster a culture of conservation and 
custodianship.

Actions to Protect our Biodiversity
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Actions to Protect our Biodiversity

No. Action Timeframe Key Service
2.9 Advocacy to the State and Commonwealth Governments 

for stronger environmental protection legislation and more 
funding for science-based environmental restoration 
programs.

Short Planning & 
Environment

2.10 Ensure linkages identified within the wildlife corridor network 
are considered and protected where possible through land 
use planning and other mechanisms.

Short Planning & 
Environment; 
Parks

2.11 Advocate for improved funding and capability for the Land 
for Wildlife program hosted by Department of Biodiversity, 
Conservation and Attractions.

Short Planning & 
Environment

2.12 Develop a local Land for Wildlife service to provide 
environmental site visits and advice, promote directly to 
residents who are custodians of mapped wildlife corridors, 
and prioritise requests based on conservation values and 
opportunities.

Short Planning & 
Environment

2.13 Develop new resources (including web content, brochures 
and free booklets) and conservation action kits for local 
native animals – available to all residents but promoted 
directly to residents who are custodians of mapped wildlife 
corridors.

Short Planning & 
Environment

2.14 Source or develop web content and supporting citizen 
science materials to encourage residents and volunteers 
to recordspecies sightings through national citizen science 
platforms including iNaturalist, FrogID, Birdata and the Atlas 
of Living Australia.

Short Planning & 
Environment

2.15 Seek partnerships and funding for citizen science initiatives 
to improve knowledge of native animals, plants and fungi. 

Short Planning & 
Environment

2.16 Declare the Shire of Mundaring to be Owl Friendly and 
provide promotional and educational material about the harm 
of secondary poisoning to pets and wildlife from some 
rodenticides.

Short Planning & 
Environment

2.17 Revise guidelines for dams to promote features that improve 
habitat values, and recognise that retaining water in the 
landscape can provide critical habitat in a drying climate.

Short Planning & 
Environment 

2.18 Prepare or promote information about the responsible 
use and storage of chemicals to prevent watercourse and 
groundwater pollution. 

Short Planning & 
Environment 

2.19 Continue to promote responsible cat ownership and outdoor
cat runs to limit impacts on native animals.

Short Community 
Safety
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Actions to Protect our Biodiversity

No. Action Timeframe Key Service
2.20 Advocate to the State Government to amend the Cat Act 

2011, enabling the Shire to amend its Local Law to restrict 
cats to a property and increase penalties. 

Short Community 
Safety

2.21 Investigate options and develop a service or program that
supports control of feral animals on private land.

Short Planning & 
Environment

2.22 Seek opportunities to exchange information and collaborate 
with traditional owners managing conservation lands as part 
of Noongar Land Estate.  

Short Planning & 
Environment

2.23 Invite traditional owners managing lands within the Shire 
as part of the Noongar Land Estate to nominate for 
Environmental Advisory Committee membership, and/or 
nominate their preferred engagement method.  

Short Planning & 
Environment

2.24 Collaborate with Department of Biodiversity, Conservation 
and Attractions, traditional owners, Catchment Groups and 
other stakeholders to support Helena River restoration works.

Short/ 
Medium

Parks

2.25 Consider amendment to Art Collection Policy (OR-09) to 
include works that celebrate the natural landscape and native 
species found within the Shire. 

Medium Community 
Engagement

2.26 Seek partnerships and funding for murals and public 
art projects that incorporate local native species and 
landscapes. 

Medium Community 
Engagement

2.27 Seek partnerships and funding to deliver an event/s that 
supports nature based tourism and celebrates the natural
 beauty of the Shire, raises awareness of native plants and 
animals, encourages responsible pet and livestock 
ownership, and promotes sustainable and self-sufficient 
lifestyles.

Medium Recreation & 
Leisure; 
Planning & 
Environment

2.28 Seek partnerships and funding to deliver a program that 
helps residents access seeds / seedlings of firewise native 
plants that are suited to residential gardens and provide 
important resources for native bees. 

Medium Planning & 
Environment 

2.29 Seek partnerships and funding to deliver a conference that 
brings together bushfire and biodiversity researchers and
practitioners to inform future natural area management and 
bushfire mitigation practices. 

Medium Planning & 
Environment 

2.30 Investigate options to develop or adapt material that 
supports residents in using principles of traditional burning 
practices appropriate for our landscape.

Medium Community 
Safety
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No. Action Timeframe Key Service
2.31 Review the Local Emergency Management Arrangements 

Recovery sub-plan for environmental bushfire recovery to 
seek more funding and better support residents dealing with 
post-bushfire issues including weed growth. 

Medium Planning & 
Environment; 
Emergency 
Management 

2.32 Produce watercourse restoration guidelines based on
Watercourse Hierarchy Strategy recommendations and link 
to species available through the Seedlings for Landcare 
program.  

Medium Parks; 
Planning & 
Environment

2.33 Seek partnerships and funding to investigate use of 
Miyawaki forest patches for carbon sequestration, 
biodiversity refuges and ‘stepping stones’ enabling wildlife 
movement in bushfire prone areas. 

Medium Planning & 
Environment 

2.34 Investigate options for establishing a community based 
Landcare Centre, modelled on successful organisations 
such as SERCUL, Landcare SJ, and Chittering Landcare 
Centre.

Long Planning & 
Environment

2.35 Engage with all local schools to canvas use of environmental 
education support generally and initiate programs or 
projects to fill identified gaps.  

Long Planning & 
Environment; 
Parks

Actions to Protect our Biodiversity

Annual Environmental Art Project encourages primary school children to 
creatively engage with local and global environmental issues
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Table 3   Actions relating to road reserves
Verges and Roadside Conservation
Objective: Maintain native vegetation within road reserves where safe and practical, to maintain 
biodiversity conservation values and local landscape character and amenity.  

Actions to Protect our Biodiversity

No. Action Timeframe Key Service

3.1 Plan and conduct works within road reserves with the aim to 
minimise impacts on watercourses and native vegetation.

Ongoing Infrastructure 
Design

3.2 Prioritise retention of mature trees and native vegetation 
in new road reserves in accordance with Street Tree Policy 
provisions for subdivision. 

Ongoing Planning & 
Environment

3.3 Continue to review landowner applications for crossovers 
and other proposals that include clearing of the verge in 
accordance with Roadside Conservation Policy. 

Ongoing Infrastructure 
Design

3.4 Continue to assess proposed works for telecommunications 
and utilities in accordance with Roadside Conservation 
Policy and encourage dieback hygiene measures.

Ongoing Infrastructure 
Design

3.5 Maintain Roadside Vegetation Management team efforts
focussed on priority weed species and recognised Flora 
Roads (e.g. Bailup Road).

Ongoing Parks

3.6 Purchase additional Green Spot signs and continue 
to relocate on an annual basis based on community 
nominations of fauna movement hotspots.

Ongoing Planning & 
Environment; 
Operations

3.7 Improve understanding of seasonal animal behaviour and 
investigate options for verge adjustments or temporary 
signage in locations where there are significant wildlife 
movements and/or injuries, such as known turtle crossings. 

Short Parks; 
Operations

3.8 Advocate for review of traffic management requirements 
for roadside weed control, to enable safe work to address 
priority weeds on verges without excessive traffic 
management costs.

Short Parks; 
Operations

3.9 Incorporate follow-up weed control, and revegetation where 
required, into planning and budgets for Shire works on 
roads  and roadside infrastructure.

Short Operations; 
Emergency 
Management

3.10 Improve mapping of priority weed species within road 
reserves, recording of control efforts and monitoring of 
results to better plan and refine control measures.

Short Parks

3.11 Continue to encourage landowners to improve bush verges
 adjacent to their property by undertaking weed control, 
which also reduces fuel loads. 

Short Emergency 
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Actions to Protect our Biodiversity

No. Action Timeframe Key Service

3.12 Preparation and implementation of a Works Environmental 
Checklist for planning and management of works within 
bush verges to minimise dieback risk and environmental 
impacts. 

Short Planning & 
Environment; 
Parks; 
Emergency 
Management

3.13 Undertake stormwater intervention review and implement 
recommendations from the adopted Watercourse Hierarchy 
Strategy relating to drainage and stormwater management 
within road reserves.  

Short Infrastructure 
Design; 
Operations

3.14 Improve protection of native vegetation through reviews of 
relevant local laws.

Short Governance

3.15 Develop dieback awareness training and induction material 
for Shire staff working within road reserves. 

Short Planning & 
Environment; 
Operations 

3.16 Investigate naming of roads to include local native plants 
and animals, including traditional Noongar names (following 
consultation).  

Medium Planning & 
Environment 

3.17 Review Street Trees Policy and Street Tree Guidelines, 
updating species list to remove trees that will be more 
susceptible to projected climate by 2050. 

Medium Planning & 
Environment; 
Parks

3.18 Review plans for future major road construction and 
widening and identify potential sites on adjacent properties, 
to establish compensatory planting prior to clearing within 
the road reserve.

Medium Planning & 
Environment, 
Infrastructure 
Design

3.19 Investigate options to map habitat trees located within road 
reserves and schedule recurring dieback treatment for
 significant trees at risk from dieback infestations.  

Medium Parks

3.20 Develop seed collection guidelines to harvest seed from 
native plants required to be cleared for works within road 
reserves, where feasible. 

Medium Parks

3.21 Develop a Street Tree Masterplan to include a biodiverse 
selection of resilient, firewise tree species to address urban 
heat island issues in the foothills and within townsites in the 
hills. 

Medium / 
Long

Parks
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Table 4  Actions relating to State managed lands

Advocacy for State Managed Lands
Objective: Encourage effective biodiversity conservation initiatives and management of State 
Government lands and reserves.

Actions to Protect our Biodiversity

No. Action Timeframe Key Service
4.1 Continue to monitor bushfire risk and research findings and 

advocate for careful implementation of bushfire risk mitigation 
activities to maintain biodiversity values on State Government 
managed lands.

Ongoing Emergency 
Management

4.2 Continue to lodge objections to mining tenements. Ongoing Planning & 
Environment

4.3 Advocate for Main Roads WA to improve weed control along 
highways and within regional road reserves. 

Ongoing Infrastructure; 
Emergency 
Management

4.4 Share information and encourage public participation in review 
of the Forest Management Plan for native forests.

Short Planning & 
Environment

4.5 Advocate for more active, coordinated and effective control of 
weeds and feral animals in national parks, regional parks, and 
Water Corporation managed lands.

Short Planning & 
Environment

4.6 Advocate for greater environmental flows into the Helena River 
from Water Corporation dams.

Short Planning & 
Environment

4.7 Advocate for improved collection and sharing of biodiversity 
information and mapping (across all land tenures) by State
Government.

Short Planning & 
Environment

4.8 Advocate for greater investment in national parks and regional 
parks within the Shire to enhance recreational use of trails and 
enjoyment of natural areas. 

Short Planning & 
Environment

4.9 To help address illegal firewood collection, advocate for an 
incentive program to assist residents to replace wood fires 
with electric heating, which would improve air quality as well 
as reduce demand for firewood that is driving illegal logging in 
both state and local government managed reserves. 

Short Planning & 
Environment

4.10 Advocate for more effective planning and monitoring of 
firewood and timber harvesting to reduce negative impacts of 
illegal logging.

Short Planning & 
Environment
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Actions to Protect our Biodiversity

No. Action Timeframe Key Service

4.11 Advocate for investigation of the potential for strategic 
thinning of regrowth areas in timber reserves to better mimic 
the structure of old growth forests, in a way that may also 
address bushfire risk and illegal logging.  

Short/
Medium

Planning & 
Environment; 
Emergency 
Management

4.12 Advocate for positive environmental outcomes in relation to 
the planning of Eastlink. 

Medium Planning & 
Environment

4.13 Advocate for State agencies to incorporate climate adaptation 
principles into management of State forest and national parks.  

Medium Planning & 
Environment

4.14 Encourage sustainable nature based tourism initiatives and 
attractions within State Government managed lands.

Medium Planning & 
Environment

4.15 Encourage public participation in consultation processes for 
mining proposals and advocate for protection of native forests 
within the Shire as an important ecological, cultural and 
recreational asset for the Perth region. 

Long Planning & 
Environment

Photo: A. Lebel
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 Table 5     Actions requiring new business cases and funding decisions

Actions Requiring Business Cases
Most actions reflect a recalibration of existing staff and budget allocations. The review has 
highlighted areas requiring greater intervention and prioritisation that require business cases to be 
developed for additional funding allocations. 

The table below lists specific actions requiring business cases to be developed to request funding 
allocations. It should be noted that the success of other actions that  depend on the provision of 
staff and resources will be affected by the outcomes of the budget process and decisions on these 
business cases.  

Actions to Protect our Biodiversity

Action Estimated Cost Likely Year
Hold novel events and undertake low risk trial activities to 
explore new ways to attract environmental volunteers, with 
outcomes to inform the Shire’s environmental volunteer 
engagement model and an update of the Friends Group 
Manual. 

$15,000 per 
annum for two 
years

2023/2024

Develop a comprehensive Lake Leschenaultia Management 
Plan to protect and enhance the Lake’s environmental values 
whilst allowing for a range of nature-based recreational 
activities. 

$60,000 2023/2024 or 
2024/2025

Undertake recurring dieback treatment to maintain ecological 
values in priority reserves.

$15,000 to  
$20,000 per 
annum

2023/2024

Develop a business case to employ additional staff (which 
may include a fire ecologist or similar) to map and monitor 
condition of nature reserves, develop and implement plans 
for priority reserves, and coordinate weed control efforts and 
conservation activities with bushfire mitigation actions.

$90,000 to 
$160,000 per 
annum

2023/2024 or 
2024/2025

Review opportunities for regional programs with Perth NRM 
and other Local Governments, such as Eastern Region 
Catchment Management Program.

$20,000 - 
$40,000 per 
annum

2024/2025

Update mapping of environmental features and Local Natural 
Areas using aerial photography and other remotely collected 
spatial data.

Assess options 
and costs in 
2025

2026/2027
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Reporting and Review
The following indicators have been selected to provide an 
annual snapshot of progress, to be reported to Council.

• Number of properties supported as part of new Land 
for Wildlife service

• Number of nature-based talks, videos (views), 
workshops and events held for residents

• Number of native seedlings distributed to residents, 
schools and Friends Groups

• Number of Environmental Asset Inspections by 
Environmental Officers

• Number of feral animals removed from natural areas

• Number of registered Friends Group volunteers

• Number of reserves with Fire and Environmental 
Work Plans

• Number of reserves with Reserve Management Plans 
less than ten years old

• Hectares of dieback treatment undertaken

• Changes to mapped extent of native vegetation or 
Local Natural Area

• Changes to mapped condition of native vegetation  
(if available). 

Updating of mapping for native vegetation extent and 
Local Natural Areas will likely continue to depend on 
State Government remote data collection. If the relevant 
mapping is updated biannually or less often, then the 
Shire’s annual reporting will be based on the most 
recent available dataset. If the State Government does 
not continue to collect and provide these datasets then 
alternative indicators may be required (which may not be 
as accurate due to the cost of remote data collection and 
processing).

This Strategy should be subject to a major review in 2030, 
with a midway update to mapping and review of listed 
actions planned for 2026/2027.  

Actions to Protect our Biodiversity
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The Local Biodiversity Strategy adopted 
by Council in 2009 had a strong focus on 
prioritising natural areas at risk and protecting 
them through the local planning framework.  
The Strategy was developed using mapping 
(2008), funding, and methodology provided 
by the Perth Biodiversity Project, hosted by 
the Western Australian Local Government 
Association (WALGA).

This model, developed by the Perth 
Biodiversity Project, used mapped native 
vegetation complexes to represent ecosystems 
and a threshold of less than 30% remaining to 
prioritise certain complexes for protection. This 
model also recognised the constraints of the 
planning system and established development 
rights of private landholders, marking areas 
already zoned for more intensive development 
as committed by zoning. 

The Local Biodiversity Strategy 2009 followed 
processes and adopted definitions from the 
‘Local Government Biodiversity Planning 
Guidelines for the Perth Metropolitan 
Region’. These Guidelines and the related 
mapping provided Local Governments with 
an understanding of the values of biodiversity 
in the Perth Metropolitan Region, and a 
methodology for preparing and implementing 
Local Biodiversity Strategies.The four key 
features of a Local Biodiversity Strategy 
prepared following the Guidelines are 
mechanisms to protect local natural areas, 
support for private land conservation, bushland 
sensitive land development, and improving 
management of nature reserves.  

Attention was focussed on the areas where 
local governments could influence outcomes 
using a definition (and remnant native 
vegetation mapping) of ‘Local Natural Areas’ 
or LNA, being ‘the natural areas that are not 
currently protected in the public conservation 

estate or included within state forests, water 
catchment areas or Bush Forever sites.’

The difficulty of retaining LNA on land with 
existing development rights (such as residential 
or commercial zones) was recognised with a 
classification of ‘Limited Protection/Committed 
by Zoning’, however retention of native 
vegetation may still be possible at the detailed 
design stage. Other definitions were introduced 
to classify LNA for Conservation, Protection or 
Retention (below) on Shire managed reserves
or rural zoned land. These have since been 
embedded in the Shire’s Local Planning 
Strategy and Local Planning Scheme No. 4.

Conservation means vesting of Crown Land
for a conservation purpose; inclusion in a 
proposed Local Reserve for Conservation in 
Local Planning Scheme No. 4; or inclusion in a 
Conservation Covenant.

Protection means that the natural area is
identified as such in the Shire’s Local Planning 
Strategy, is given additional protection under
the Scheme and is a high priority for on-
ground management. There is a very strong 
presumption against clearing natural areas
identified as ‘Protection’, or allowing rezoning 
which would threaten the ecological value of 
these natural areas.

Areas identified with a ‘Retention’ status, whilst 
usually being of lower conservation priority than 
the above natural areas, are still proposed to 
receive additional protection under the Scheme 
and will need to be retained to maintain the 
Shire’s current levels of biodiversity. There is 
generally a very strong presumption against 
allowing the clearing of areas identified as
‘retention’. And whilst these areas are a lower 
priority for active management, landowners 
should still be encouraged to manage and 
restore them.

Appendices
 

Appendix 1: Achievement of Local 
Biodiversity Strategy Goals
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Appendices
 

Appendix 1: Achievement of Local 
Biodiversity Strategy Goals
 

Local Natural Areas were subsequently 
identified in the Shire’s Local Planning Strategy 
(2013) and categorised as Conservation 
(reserved land), Protection, or Retention.  The 
gazettal of Local Planning Scheme No. 4 
(LPS4) in 2014 changed the purpose of many 
local reserves to Conservation, as well as 
putting in place protections and requirements 
for planning approval for clearing of Protection 
or Retention category LNA on private land.  

The Local Biodiversity Strategy 2009 listed four 
goals: 

1. To aim to have 1065 hectares of LNA 
included in the Conservation Category 
and recognised by the Shire’s Local 
Planning Strategy and LPS4; and to 
endeavour to increase the amount of LNA 
in the Conservation Category to up to 
approximately 1570 ha over time. 

2. To have 5830 ha of LNA included in the 
Protection Category and recognised in the 
Shire’s Local Planning Strategy and LPS4; 
and to endeavour to increase the amount 
of LNA in the Protection Category to up to 
approximately 5865 ha over time. 

3. To have 510 ha of LNA included in the 
Retention Category and recognised in the 
Shire’s Local Planning Strategy and LPS4; 
and to endeavour to increase the amount 
of LNA in the Retention Category to up to 
approximately 1190 ha over time. 

4. All Council’s Local Reserves for 
Conservation in Local Planning 
Scheme No. 4 are actively managed for 
biodiversity conservation and half of all 
other Conservation Category LNAs and 
Protection Category (at least an estimated 
2925 ha) are actively managed for 
conservation.

A review of the Shire’s LNA was undertaken 
by WALGA using their Environmental Planning 
Tool in 2020, using vegetation complex 
mapping maintained by the Department of 
Biodiversity, Conservation and Attractions 
and the ‘Native Vegetation Extent’ dataset 
produced by the Department of Primary 
Industries and Regional Development in 2020. 
The review of LNA mapped and recognised 
through the Local Planning Strategy and LPS4 
found that: 

1. 6,240 hectares of LNA was included in the 
Conservation Category; 

2. 5573 hectares of LNA was included in the 
Protection Category; and 

3. 292 hectares of LNA mapped and 
recognised as Retention Category in LPS4.

The large additional area included in the 
Conservation Category beyond the original 
target was partly due to rezoning of an area 
that was originally included in state managed 
lands and therefore not classified as LNA in 
2009.  

The WALGA review found that if the 
prioritisation process was repeated in 2020, 
less LNA would meet Priority 1 Conservation 
criteria compared to 2008 while more LNA 
would meet Priority 2 criteria.  

The primary reason was identified as increased 
fragmentation of native vegetation in the Shire, 
resulting in less LNAs mapped as ‘habitat’ 
(LNAs larger than 10 ha separated by 8m from 
another patch of vegetation). This is a potential 
flaw within the original methodology, whereby 
the remaining native vegetation could classified 
as less critical to protect based on surrounding 
losses, rather than more.
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After 2020 the Department of Primary 
Industries and Regional Development ceased 
production of the Native Vegetation Extent 
dataset, however it is anticipated that another 
state agency may continue to produce that or a 
similar dataset in the near future.  

The WA Local Government Association has 
also ceased providing the Environmental 
Planning Tool and support services. 

 The summary of extent of vegetation 
complexes remaining in Appendix 1 is based 
on the 2020 dataset. 

In May 2022 the State Government released 
the first Native Vegetation Policy for Western 
Australia.  The policy includes a commitment 
for state agencies to identify and progress 
reforms to: 

1. Consider and transparently account for 
the values of native vegetation in decision 
making that affects it, based on the best 
information available at the time. 

2. Apply the mitigation hierarchy steps to 
any planned impacts on native vegetation 
at both strategic and project scale – 
avoid, minimise, then rehabilitate – before 
considering offsets. 

3. Improve the spatial capture of their 
regulatory, land management, land 
planning and funding decisions that affect 
native vegetation, applying common data 
standards to facilitate data sharing. 

4. Work together with other agencies and 
stakeholders to expand and apply the 
native vegetation knowledge base, 
improve mapping and monitoring of 
its status and values, and broaden the 
availability of spatial data.

A re-assessment of conservation priority 
should be undertaken in future once 
appropriate datasets again become 
available; however, the criteria will also need 
reconsideration given the very high threshold 
initially set to classify LNA as ‘habitat’ and the 
need to take into account local level protection 
of representative vegetation types.  

At present, the conservation priorities identified 
in the Local Biodiversity Strategy 2009 and 
recognised in the Local Planning Strategy 
remain appropriate for strategic land use 
planning, and the update that is required is to 
the extent of LNA (to reflect areas cleared since 
2009) as provided for in LPS4.
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Implementation through Local 
Planning Framework
The Shire’s approach to balancing biodiversity 
protection with bushfire risk mitigation 
through its Local Planning Scheme has been 
recognised as best practice. Embedding 
protections for priority Local Natural Areas 
within the planning framework has helped to 
retain bushland and habitat. 

As noted in the Local Biodiversity Strategy 
2009, “Biodiversity strategies are not statutory 
documents, and need to be incorporated into 
the Local Planning Strategy and reflected in the 
Town Planning Scheme to have a bearing on 
Local and State Government decisions. This is 
critical as many of the decisions that impact on 
biodiversity and natural areas are linked to land 
use planning and development.”

The Shire’s LPS4 is one of the only planning 

schemes within the State that embeds 
biodiversity mapping into a statutory layer, 
referred to as Local Natural Areas (LNA). The 
LPS4 provisions also afford protection to 
individual trees and patches of bushland too 
small to be recognised as LNAs. These trees or 
small areas of native vegetation are not as high 
a priority in the protection of biodiversity, but 
can still retain important habitat features and 
aesthetic and cultural values. 

Apart from limited exceptions, the removal 
of local native vegetation requires planning 
approval from the Shire and the LPS4 
provisions set out the criteria for assessing any 
such application. The protection of significant 
trees in Residential areas is more complicated 
and is generally more difficult to achieve.

Appendices
 

Appendix 1: Achievement of Local 
Biodiversity Strategy Goals
 



Attachment 2 to Report 6.1 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

226 

  

84 Shire of Mundaring Local Biodiversity Strategy 2023 - 2030

It should be noted that one of the key 
exceptions from these controls relates to any 
vegetation required to be removed in order to 
comply with bushfire safety requirements under 
LPS4 and the Guidelines. 

The Shire’s role in administering planning 
controls to protect bushland and recognised 
environmental assets is generally consistent 
with the wider community’s expectations, and 
generally enjoys a high level of support. 

Some residents expect stronger controls 
preventing any further clearing, however 
this would frequently contradict bushfire risk 
requirements and existing development rights.  
Adding further controls on clearing within 
bushfire asset protection zone (i.e. a significant 
tree register), particularly in residential areas 
could also add a significant administrative 
burden to the Shire and affected residents for 
minimal gain, and would likely diminish the 
respect for current measures that are in place. 

The Shire’s approach has been recognised by 
the WAPC as leading the way in the State in 
relation to protection provisions, because it 
involved the inclusion of provisions within its 
local planning scheme, which seeks to balance 
bushfire safety and biodiversity protection 
within the local planning framework. 

The LPS4 provisions regarding protecting 
vegetation are also consistent with the 
intent and direction of the Shire’s endorsed 
Community Strategy Plan and Local Planning 
Strategy, which support a general presumption 
against the clearing of native vegetation 
wherever practicable.

Since the adoption of the Shire’s Local 
Biodiversity Strategy in 2009 and Local 
Planning Scheme No. 4 in 2014, there have 
been significant reforms to the state planning 
framework. 

These have shifted more decision making for 
subdivisions and larger scale developments 
from local to State Government, and elevated 
bushfire risk as a key planning consideration.  

The Shire’s Local Biodiversity Strategy 2009 
stated, “for the purposes of this Strategy, 
it is estimated that existing subdivision 
potential and development rights could lead to 
approximately 315 ha of clearing.” 

A review of the planning applications 
completed since 2013 that impacted upon 
mapped LNA (287 applications) found a total 
of 39.7ha of vegetation has been permitted to 
be removed or modified as part of the Shire 
planning approval process. This figure is in 
addition to the vegetation lost as a result of 
subdivision and or modification of vegetation 
on private property. 

Options for improving remote mapping 
including vegetation cover and health are 
required. 

Within the local planning framework there is 
a strong presumption against clearing LNA, 
but this does not extend to prohibiting a 
landowner from constructing a dwelling and 
other structures where there is no appropriate 
cleared area on the site. 

The mapped LNA essentially serves as a 
trigger for a planning assessment and for a 
more detailed environmental inspection. In 
these instances, the Shire’s environmental, 
planning and fire team have been directly 
involved in early advice to landowners 
regarding the siting of dwellings to minimise 
the extent of clearing and balance bushfire and 
biodiversity considerations. 

Appendices
 

Appendix 1: Achievement of Local 
Biodiversity Strategy Goals
 



Attachment 2 to Report 6.1 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

227 

  

85 Shire of Mundaring Local Biodiversity Strategy 2023 - 2030

The mapped LNA essentially serves as a trigger for a planning assessment and for a more 
detailed environmental inspection. In these instances, the Shire’s environmental, planning and fire 
team have been directly involved in early advice to landowners regarding the siting of dwellings to 
minimise the extent of clearing and balance bushfire and biodiversity considerations. 

While habitat trees are often mapped on site as part of the planning process it is not 
comprehensive, and mapping effort is prioritised close to the proposed developed rather than 
across the whole property. The habitat trees layer that is used to record these on the Shire’s GIS 
is marked as ‘limited mapping’ and while the number of trees recorded will continue to grow, the 
data is not an absolute record of all the significant vegetation in the shire.
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The Shire requires Bushfire Management Plans to contain information that ensures key 
environmental features such as habitat trees are identified and protected. 

The Environmental Officers are involved in reviewing Bushfire Management Plans for structure 
plans and subdivisions, and providing advice to Shire Planning Officers and the Western 
Australian Planning Commission (WAPC). The WAPC is the decision maker for structure plans 
and subdivisions, and will make decisions after receiving recommendations from a range of other 
agencies as well as the local government. 

For smaller scale developments, the environmental features that were mapped during 
Environmental Asset Inspections or noted during site visits with bushfire planning consultants are 
recorded in the Bushfire Management Statement and on site plans.  

Environmental protection provisions within the planning system are necessarily a balance 
between private property development rights and community aspirations. The incorporation of 
LNA and native vegetation protections within the Local Planning Strategy and LPS4 was the 
primary aim of the Local Biodiversity Strategy 2009 and this has been achieved. Consideration of 
the natural environment has been successfully integrated into local planning practice.  

Fire Management Plans approved since 2013 (purple) also fulfil a role in identifying and 
protecting significant vegetation on a site specific basis
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Local Planning Scheme No. 4 provides for LNA mapping to be updated based on landowner 
requests, or other investigations or assessments that the Shire conducts. Currently the 
mechanism, with LNA mapping as a trigger for requiring planning approval and on-site 
assessment of environmental values, is working effectively. 

Operationally, the Shire’s environmental advisory service (including the Environmental Asset 
Inspections service) has been directed towards planning applications to ensure early intervention 
and to shape development proposals and conditions of approval to minimise environmental 
impacts. This has left little time for the Shire’s Environmental Officers to be proactive and provide 
environmental advice to other properties, which could make a significant difference to local 
biodiversity. A slight increase in Environmental Officer capacity to enable better conservation 
advice and service to more residents has been recommended.  

Overall, the current provisions are considered to have operated effectively to protect vegetation 
and local natural areas through the local planning framework and no amendments to the Local 
Planning Scheme No. 4 are recommended at this stage. However, continued advocacy is required 
for State Government planning practices to better balance bushfire safety with environmental 
protection. 

Management of Conservation Reserves
The fourth goal of the Local Biodiversity Strategy 2009 was: 

4. All Council’s Local Reserves for Conservation in Local Planning Scheme No. 4 are actively 
managed for biodiversity conservation and half of all other Conservation Category LNAs and 
Protection Category (at least an estimated 2925 ha) are actively managed for conservation.

All Conservation reserves are assessed annually for bushfire hazard and many receive regular 
weed control treatment, but there is a lack of regular monitoring and mapping of vegetation 
condition.  

The Landcare Team consists of two staff, who are often assisted with weeding, revegetation 
and other work on reserves by environmental volunteer Friends Groups (who may also belong to 
broader Catchment Groups crossing local government boundaries). There is support for Friends 
Groups to prepare grant applications, assisted by the Natural Areas Project Officer (part time).
 
The Fire Protection Team also consists of two staff, who assess and manage fuel loads across all 
land that the Shire is responsible for (not just nature reserves). Their primary objective is to reduce 
fuel loads and improve community safety, but as part of this work they also undertake significant 
weed control in nature reserves.  

Mapping and recording of management issues and interventions, and sharing of information 
between Shire Services, has been limited by the technology available to staff. The rollout of a 
more flexible mapping (GIS) system in 2022 should allow for more data collection, sharing and 
analysis than has been possible in the past. 
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Most reserves do not have a management plan, and where management plans exists they are 
generally dated.  Dieback mapping and treatment has been undertaken intermittently, often 
based on external grants. Feral cats in nature reserves may be trapped and removed by the 
Shire’s Community Safety Rangers, but there has been no coordinated program to trap foxes or 
other feral animals.  

While all Conservation reserves are managed, it is difficult to say that they are all actively 
managed for biodiversity conservation in a way that adequately addresses all threats to their 
natural values. In addition, the ecological viability of the network of Conservation reserves long 
term depends on the management of surrounding land and maintenance of wildlife corridors.  
Support for private land conservation initiatives including wildlife corridors has been limited.  

Protection Categories mapping could not be fully replicated due to changes to land use 
provisions in the Shire’s Local Planning Scheme between 2008 and 2020. 
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The following information was produced by the WA Local Government Association as part of a 
review of LNA protection measures in 2020.  

Vegetation complexes with less than 10%  of pre-European extent retained and protected at 
bio-region scale (Swan Coastal Plain and Jarrah Forest bioregions) and represented in the Shire 
include: 

• Forrestfield vegetation complex
• Guildford vegetation complex; and 
• Swan vegetation complex.

Of these, only Swan vegetation complex has portions protected in the Shire (5% of the pre-
European extent in the Shire) (see Table 2 in this appendice). 

Of the 18 vegetation complexes represented in the Shire of Mundaring, there are three vegetation 
complexes which have significant  representation in the State’s conservation reserves system: 
Goonaping, Helena 2 and Swamp (all representative of vegetation complexes of the Jarrah Forest 
bio-region) (Table 1). 

Of the vegetation complexes with less than 30% remaining at the bio-region level, the Southern 
River complex (Swan Coastal Plain IBRA) and Coolakin complex (Northern Jarrah Forest 
IBRA) are of high priority for conservation as less than 10% being protected in the respective 
bioregions. Over 60% of the pre-European extent of Coolakin vegetation complex is protected 
locally and 100% of its mapped extent remains in the Shire (Table 2). 

The Southern River vegetation complex, of which 5 hectares remain in the Shire, has no local 
protection and therefore should be of high priority for future conservation in the Shire. Eight of 
the vegetation complexes occurring in the Shire are considered not adequately protected at the 
bioregion scale, with less than 15% of their pre-European extent on lands with formal protection 
(Table 1). 

There are four vegetation complexes with no representation on lands providing formal protection 
in the Shire of Mundaring, including the already mentioned regionally significant vegetation 
complexes: Forrestfield, Guildford and Southern River. The fourth vegetation complex with 
no local protection is Yalanbee 6. While 100% of the pre-European mapping of Yalanbee 6 
vegetation complex remains in the Shire, it is retained on privately owned land  zoned Rural in the 
MRS and Public Purposes in LPS4.

  1Retention and protection level thresholds of 10% and 30% are applied to the actual vegetation extent statistics with a buffer of 
about 5% to allow for the limitations of the native vegetation mapping dataset. It is considered that the mapping overestimates 
the actual native vegetation extent status due to limitations of aerial photography interpretations (inability to separate native and 
exotic vegetation and map vegetation condition). 

2In the Perth Metropolitan Region, the minimal thresholds for representation of vegetation within protected lands is 10% of the 
pre-European extent for vegetation complexes on the Swan Coastal Plain and 15% of the pre-European extent for vegetation 
complexes in the Jarrah Forest. 
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Shire of Mundaring vegetation complexes and their retention and protection status of 
vegetation complexes at the bioregion scale (Government of Western Australia 2019) 
Orange identifies vegetation complexes protected at less than 10% of their pre-European 
extent on the Swan Coastal Plain and less than 15% protected in Jarrah Forest bio-region. 
5% buffer is added allow for mapping errors and limitations

 Table 1     

* Excludes Crown Freehold Department Managed Lands that are managed under Section 8A of the CALM Act. 
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Summary of findings
Highest priority vegetation complexes for 
formal protection in the Shire of Mundaring are:

• Forrestfield
• Guildford
• Southern River
• Swan 
• Yalanbee 6.

To date, implementation of the Shire’s 2009 
Local Biodiversity Strategy contributed to the 
improved conservation status of the following 
vegetation complexes: 

• Cooke
• Coolakin 
• Dwellingup 2 & 4
• Goonaping
• Murray 2
• Pindalup
• Swamp 
• Yalanbee 5
• Yarragil 1. 

The greatest contribution to the regional 
protection status via protection of vegetation 
complexes by the Shire were achieved 
for Dwellingup 4 and Murray 2 vegetation 
complexes, increasing the regional protection 
level by more than 1% of the pre-European 
extent of these vegetation complexes (Table 1). 

However, of the 18 vegetation complexes 
mapped in the Shire of Mundaring, only three 
are adequately represented on lands providing 
long-term protection (Goonaping, Helena 2 and 
Swamp). 

These findings point to gaps in how the Local 
Biodiversity Strategy Conservation Priorities 
criteria consider vegetation complexes. 
The criteria does not consider local level of 
protection of representative vegetation types 
in the Shire and thus conservation priority of 
Yalanbee 6 vegetation complex with no formal 
protection in the Shire is dependent on the 
presence of other criteria such as threatened 
species. Yalanbee 6 is also not adequately 
protected at the regional level and in 2008 was 
not mapped as an LNA in the Local Biodiversity 
Strategy. 

The significant increase in the overall area 
classified as LNA in 2020 is due to changes 
in land use classification in the Metropolitan 
Region Scheme (MRS) since 2008, and 
inclusion of lands reserved Parks and 
Recreation in the MRS but not managed by  
DBCA. One of the largest additions is over 
9,000 hectares currently zoned Rural in the 
MRS that were in 2008 mapped as State 
Forest, Other DBCA managed lands and Water 
Lands (Figure 1).
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Figure 1: Additional LNA (Conservation in 2020 
not mapped as LNA in 2009 Local biodiversity 
Strategy

When compared with the 2020 WALGA LNA, 
the proportion of LNAs meeting Priority 1 
criteria decreased since 2008 and the area of 
LNAs meeting Conservation Priority 2 criteria 
increased. 

The main contributing factor to this is the 
increased fragmentation of native vegetation 
in the Shire, resulting in less LNAs mapped as 
habitat (LNAs larger than 10 ha separated by 
8m from another patch of vegetation). 
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Regional Ecological Linkages were previously 
identified by the Perth Biodiversity Project, to 
connect regionally significant natural areas 
across the Perth Metropolitan Region.  

Local wildlife corridors have been mapped 
to complement the Regional Ecological 
Linkages and together these will collectively be 
considered as the ‘wildlife corridor network’.  
The local wildlife corridors are a composite of 
major watercourses (better vegetated higher 
order watercourses, mapped as part of the 
concurrently developed Watercourse Hierarchy 
Strategy) and other links between locally 
significant natural areas.  

The major watercourses connect to many 
dams and water bodies, which are known to 
be important biodiversity refuges. Dams, other 
water bodies and major watercourses will also 
be significant refuges during future drought and 
heatwaves. 

The additional corridors were identified 
using a least-cost path method identified by 
consultants, using origins and destinations 
based on Shire managed conservation 
reserves with at least 10ha of native vegetation 
and logical connections to national parks and 
other state lands. Access to a native vegetation 
dataset called ‘Urban Monitor’ was provided 
via a research collaboration agreement with 
the Department of Biodiversity, Conservation 
and Attractions (DBCA).  DBCA staff also 
participated in reviews of draft mapping and 
suggestions for improvement. 

The scoring for the least-cost path method 
was revised after a round of draft corridors 
were reviewed by members of the Shire’s 
Environmental Advisory Committee.  

A high score was added to buildings (using 
a 20m buffer) to reflect the impact of people, 
pets, vehicles and fences associated with 
building density. The revised scoring (see 
Table 1 on following page) was used to identify 
terrestrial corridors in addition to the major 
watercourses.  

A width of 40m was used for local wildlife 
corridors as in many cases this is the maximum 
width of the riparian vegetation, multi use 
reserve, or distance between buildings. 

The functional width of local wildlife corridors 
will obviously be wider where there is more 
remnant vegetation, and particularly where 
the corridor is shown passing through a local 
reserve it is the whole of the reserve which 
should be considered as effectively part of the 
wildlife corridor network.  

Future revisions of the wildlife corridor mapping 
may use different source datasets for native 
vegetation and natural areas, particularly 
if State Government agencies improve the 
collection and sharing of remote data for this 
region. 
 
It must be emphasised that the wildlife corridor 
mapping provides a mechanism for focussing 
attention and effort on areas that provide 
critical support for biodiversity, but cannot and 
do not include all wildlife movement pathways 
or important areas of habitat.  
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Appendix 4: Threatened Fauna List

Below is a list of specially protected fauna that may be found within the Shire of Mundaring.  This 
species list was compiled using species listed under the WA Biodiversity Conservation Act 2016 
(BC Act) and the national Environment Protection and Biodiversity Conservation Act 1999 (EPBC 
Act), as obtained in 2023 for the Shire of Mundaring region. 

Please note: It is very likely there are more species that would meet the criteria for protection 
under State or Commonwealth environmental legislation, but have not yet been identified or 
adequately studied.  As the protected species listed under these Acts are reviewed their status 
may change. For the current species status and most recent lists, please refer to the Department 
of Climate Change, Energy, the Environment and Water (DCCEEW) website for the EPBC Act List 
of Threatened Fauna and WA Department of Biodiversity, Conservation and Attraction (DBCA) 
website for the Biodiversity Conservation Act Threatened and Priority Fauna List.  

Scientific Name Common Name  BC Act Status (WA)  EPBC Act Status

Mammals

Bettongia penicillata 
ogilbyi

Woylie, Brush-tailed 
bettong Critically endangered Endangered

Petrogale lateralis 
lateralis

Black-flanked 
rock-wallaby, 
Black-footed rock-
wallaby, Moororong

Endangered Endangered

Dasyurus geoffroii Chuditch, Western 
quoll Vulnerable Vulnerable

Pseudocheirus 
occidentalis

Western Ringtail 
possum, Ngwayir, 
Womp, Woder

- Critically Endangered

Phascogale calura Red-tailed phascogale, 
Kenngoor

Conservation 
Dependent Vulnerable

Isoodon fusciventer Quenda, Southwestern 
brown bandicoot Priority 4 -

Falsistrellus mackenziei
Western false 
pipistrelle, Western 
falsistrelle

Priority 5 -

Hydromys chrysogaster Water-rat, Rakali, 
Moyitj Priority 6 -

Notamacropus eugenii 
derbianus Tammar wallaby Priority 7 -

Notamacropus irma Western brush wallaby Priority 8 -

Phascogale tapoatafa 
wambenger

South-western brush-
tailed phascogale, 
Wambenger

Conservation 
Dependent -
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Scientific Name Common Name BC Act Status (WA) EPBC Act Status

Reptiles
Acanthophis 
antarcticus Southern death adder Priority 3 -

Ctenotus delli
Dell's skink, Darling 
Range southwest 
ctenotus

Priority 4 -

Invertebrates

Westralunio carteri Carter's freshwater 
mussel Vulnerable Vulnerable

Birds

Botaurus poiciloptilus Australasian bittern Endangered Endangered

Calidris ferruginea Curlew sandpiper - Critically Endangered

Calyptorhynchus 
banksii naso

Forest red-tailed black 
cockatoo Vulnerable Vulnerable

Leipoa ocellata Malleefowl Vulnerable Vulnerable

Numenius 
madagascariensis

Eastern curlew, Far 
eastern curlew - Critically Endangered

Rostratula australis Australian painted 
snipe - Endangered

Calyptorhynchus 
baudinii Baudin's cockatoo Endangered Endangered

Calyptorhynchus 
latirostris Carnaby's cockatoo Endangered Endangered

Falco peregrinus Peregrine falcon Specially Protected - 
OS -

Oxyura australis Blue-billed duck Priority 4 -

Apus pacificus *Fork-tailed swift Specially Protected 
- IA Threatened



Attachment 2 to Report 6.1 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

253 

  

111 Shire of Mundaring Local Biodiversity Strategy 2023 - 2030

Appendices Appendix 4: Threatened Fauna List

Scientific Name Common Name  BC Act Status (WA)  EPBC Act Status

Birds

Arenaria interpres *Ruddy turnstone Specially Protected 
- IA -

Plegadis falcinellus *Glossy ibis Specially Protected 
- IA -

Thalasseus bergii *Crested tern Specially Protected 
- IA -

Motacilla cinerea *Grey wagtail - Threatened

Actitis hypoleucos *Common sandpiper - Threatened

Calidris acuminata *Sharp-tailed 
sandpiper - Threatened

Calidris melanotos *Pectoral sandpiper - Threatened

Pandion haliaetus *Osprey - Threatened

Tringa nebularia *Common greenshank Specially Protected 
- IA Threatened

* Migratory bird species
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This summary of fire risk and fire ecology 
was prepared for the Shire of Mundaring by 
Bushfire Safety Consulting (2022).  

Fire is a key threatening process that can 
affect the Shire’s reserves and other natural 
areas. The Shire of Mundaring is responsible 
for a large number of reserves relative to its 
population, and management decisions around 
fire mitigation is primarily guided by the staff 
and resources available to undertake the work. 

When planning for bushfire risk mitigation, 
it is also important to consider conservation 
priorities, especially at a time when the 
community is increasingly focused on the risks 
posed by fire in a drying climate. Although 
naturally occurring fires and prescribed 
burning can be important and essential drivers 
of ecosystem structure and function, they 
can also can threaten biodiversity in some 
circumstances. 

As no single fire regime is optimal for all 
organisms at any scale, a sustainable fire 
management approach should ideally focus 
on ecological and protection goals in order 
to optimise outcomes.

Increasingly, land managers across Australia 
are adopting a more nuanced approach to 
bushfire mitigation through seeking a greater 
understanding of the impacts of fire on 
biodiversity. Ecological bushfire management 
is an approach that identifies fire regimes 
appropriate for the maintenance of broad 
biodiversity values and protection of life and 
property. 

Ecological bushfire management practices 
incorporate an evidence-based, adaptive 
management approach that is guided by 
prevailing resources, climate, biodiversity 
requirements and community expectations. 

Ecological bushfire management has the 
dual purpose of reducing bushfire risk to life 
and surrounding assets, while maintaining 
or improving the ecological values of natural 
areas. It can provide best practice strategies 
and techniques related to bushfire risk and 
environmental management based on current 
knowledge and scientific research. This 
approach also considers long term responses 
of local native flora and fauna to fire, which 
is used to inform ongoing management 
decisions.

Ecological bushfire management principles can 
be applied in areas where biodiversity issues 
are considered a high priority within fire risk 
planning. 

Further, they can also be applied in a manner 
consistent with the aims and objectives of 
local, State and National bushfire legislation, 
policy documents and guidelines.

Fire and native plants
Fire can benefit plants adapted to fire in many 
ways, including by allowing a greater amount 
of light to reach leaves, reducing competition 
for water, and by creating relatively nutrient rich 
ash beds for seed germination.  Some species 
can benefit more than others in this process. 

However, fire can also cause deleterious 
effects to fire adapted species if time between 
fires is too short to allow for adequate recovery 
since last fire.  

For example, species that regenerate from soil 
or cone stored seed need to mature and set 
seed before the subsequent fire or else there is 
a risk they will become locally extinct from the 
area (Burrows 2008).
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Canopy species present at the site, Marri and 
Jarrah, can take up to 4 years to flower post 
fire due to the energy demands of resprouting. 
The fire response of the listed threatened 
species Acacia aphylla is generally unknown, 
although it is thought to regenerate from seed 
after fire (DEE 2008).

Little is known about the frequency of fire to 
which the northern Jarrah forest ecological 
community has adapted.  A study examining 
fire scars on Balga (Xanthorrhoea presseii) in 
the Perth hills concluded that in the 150 years 
prior to European settlement, plants had been 
burnt on average every 50 years, increasing 
to once every 10 years on average post 
settlement (Lamont & Downes 1979). 

Burrows, Ward & Robinson (1995) found 
evidence of fire injury on Jarrah to be about 81 
years pre-European settlement, and every 17 
years on average after colonisation.  

They postulate that frequent low intensity burns 
predominately occurring during summer and 
autumn, lit by Aboriginal people managing the 
land prior to European colonisation, resulted in 
overall less high intensity fires resulting in much 
reduced fire injury on Jarrah.  

In addition, Burrows (2008) states that in many 
south-west ecosystems, species are likely 
to be lost from plant communities when fire 
intervals exceed 35 to 40 years due to limits 
to the survival of seed stored in soil over 
time, however there has been little research 
into seed bank longevity or the vegetation 
composition of regenerating plant species in 
long unburnt forests post fire.  
Fire and native fauna

Fire can benefit some animal species by 
resulting in an increase in regenerating 
food sources, such as new leaf growth and 
increased nectar availability from post-fire 
flowering of some plant species. Decreased 
plant cover can also increase hunting success 
for predators such as owls and eagles.  

High intensity fires have been shown to 
increase the formation of tree hollows over time 
which benefits animals that require hollows for 
breeding (Inions et al. 1989).  However, fire can 
also negatively affect some animal species as 
a result of a lack of mobility to escape the fire, 
habitat cover to protect from predators post-
fire, and suitable food sources and habitat 
structure immediately after fire (Hussey & 
Wallace 2009).  

Low intensity fires can potentially lead to a 
reduction in the number of fallen logs that 
can be used as habitat within the burnt area, 
without creating new ones to replace them 
(Inions et al. 1989).  Reduced fire intervals can 
lead to the loss of animal species from an area, 
particularly where there are no unburnt patches 
within or nearby to assist recolonization or 
provide cover.  For example, Honey Possum 
populations have been found to require 
approximately 25 to 30 years to recover from 
fire, with densities greater in native vegetation 
with time since last burn longer than this period 
(Bradshaw & Bradshaw 2017, Wilson et al. 
2014, Everaardt 2003).  

Populations of Quenda can also be reduced 
immediately post fire in areas where there are 
no close unburnt refugia, as they require dense 
cover from predation and leaf litter for food 
(Bryant et al. 2017, Haby et al. 2013).  
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This has also been observed after fire in 
populations of small birds (Davis et al. 2016).  
Too frequent fire that leads to the loss of shrub 
species can negatively affect the amount of 
food and habitat sources available for some 
species of animals, including the threatened 
cockatoo species (Hussey & Wallace 2009, 
Woinarski & Recher 1997).  

While very little is known about the response 
to fire of invertebrates, some studies have 
reported a number of species that occur only in 
habitat features that are not present for some 
time after the passage of fire, such as the dead 
thatch of Balga skirts (Xanthorrhoea spp.) 
which are consumed by fire and take some 
time to re-establish post fire (Brennan et al. 
2010).  In addition, some invertebrate species 
have limited dispersal abilities and so are 
slower to recolonize post fire than others (Moir 
et al. 2005).  

The inclusion of unburnt areas within bushland 
can assist in the conservation of many fauna 
species that utilize the area.  The protection 
of habitat trees and ground logs during 
hazard reduction burns can assist in providing 
breeding sites and cover for fauna in the newly 
burnt areas.  Maintaining habitat such as 
nearby unburnt vegetation cover, including the 
unburnt skirts of Xanthorrhoea preissii (Balga), 
can help protect Quenda and other native 
fauna that rely on cover, as can implementing 
feral animal control techniques immediately 
before and after a fire.  

Fire season
The season in which burning occurs is 
also important to the effect fire has on 
plant communities. It is widely thought that 
historically the vast majority of fires, both 
caused by lightening or lit by aboriginal people, 
occurred during late summer and autumn 
(Burrows 2008). 

Fires at this time of year can be of a high 
intensity and result in the deaths of a large 
number of plant species.  

However, fires of this intensity can crack seed 
cones and break the dormancy of some buried 
seeds, aiding in the reproduction of obligate 
seeders. In addition, the fires at this time 
of year would shortly be followed by winter 
rains, further assisting regeneration (Hussey & 
Wallace 2009).  

The timing of rainfall is critical in the successful 
regeneration of plant species after fire.  
Regenerating plants after a fire in autumn have 
greater probability of success than after a 
spring fire as rainfall, optimal germination and 
growing conditions occur immediately after an 
autumn fire in the region. Post-fire germinating 
seedlings in climates with strong seasonal 
rainfall, such as that experienced in south-
western Australia, are more likely to survive 
when fire occurs just prior to the onset of the 
wet season (Miller et al. 2019).  

In contrast, fires that occur in the middle 
of winter are of a much lower intensity and 
leave many unburnt patches. Soil stored 
seed dormancy is not broken and fire 
sensitive plants, such as orchids, can be 
killed above ground. These plants are usually 
not affected by summer or autumn burns as 
they have a below ground dormancy period 
at this time. The heat of the fire lit in spring is 
usually not high enough to crack soil stored 
seed dormancy. Although surface seed 
germination is usually stimulated, that year’s 
seed production is usually destroyed by the 
fire. Lack of rainfall over summer is thought 
to favour re-sprouting plants over obligate 
seeders after a spring burn due to reduced 
number of seedling survival (Spencer 2018).  
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Optimal fire regime
While much still remains unknown about 
optimal fire regimes for the Jarrah forest, 
what seems certain is that no one fire regime 
benefits all organisms or ecosystems present 
(Burrows 2008, Spencer 2018). Based on 
this, the current consensus for determining 
appropriate fire regimes for the conservation of 
the northern Jarrah forest is to facilitate burns 
in mosaic patterns through the landscape with 
different fire frequency intervals.  

Ideally these burns should be conducted in a 
variety of different conditions and of different 
intensities, with minimum time since last burn 
corresponding with the time required for all 
plants species to reach adequate post-fire 
reproductive capability (Hussey & Wallace 
2009). Given that adequate reproductive 
capability is often unknown, minimum 
recommended time between burns has been 
given as twice as long as the period it takes for 
the slowest known growing seeders to flower 
(Spencer 2018).  

It has been hypothesized based on the current 
available dataset on plant species responses 
to fire that a minimum of 6 to 8 years between 
fires in the northern Jarrah forest would enable 
the majority of plant species to regenerate 
(Burrows et al. 2008).  

However, the juvenile period in plants of the 
south-west forest has been shown to be 
greatly increased in lower rainfall Jarrah forest 
locations such as at the reserve. In addition, 
the trend of decreasing rainfall demonstrates 
the need for conservative estimates of plant 
maturity when applying current datasets 
(Burrows et al. 2008).  

Factoring in the number of species present 
for which no knowledge of maturity has been 
obtained, and the potential delaying effect 
of changing environmental conditions such 
as reduced rainfall, more conservative time 
frames are often recommended to maintain 
the ecological integrity of ecosystems when 
HR burning is required for fire management 
purposes.  

There have been numerous cases in the 
south-west of reduced fire intervals negatively 
affecting the survival of species (Spencer 
2018), and too frequent fire is a common 
threatening process for many of the south-west 
rare and threatened species and communities.  
This is particularly true for the ongoing survival 
of plant species that rely on soil or cone stored 
seed to germinate post-fire. In this case, fire 
intervals need to be greater than the amount of 
time it takes the plant to mature and produce 
an effective amount of seed in order to produce 
replacement plants should they be killed by fire 
(Burrows 2008).  

While most common obligate seeder species 
in the Jarrah forest have relatively short time 
to first flowering times of between 3 to 5 
years (Burrows et al. 2008), caution must 
be exercised in correlating flowering with 
successful seed production. For example, 
despite flowering only three to four years after 
a fire, a common plant species of the south-
west, Parrotbush (Banksia sessilis), was found 
to set seed only eight years post fire (Hussey & 
Wallace 2009).

Maximum nectar production was not reached 
until 12 to 15 years post fire which has further 
ecological implications for nectar feeding birds 
and mammals.  
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Too frequent fire in fragmented landscapes is 
often the result of increased ignition sources 
from nearby urban development in combination 
with an increase in hazard reduction burning 
undertaken to reduce bushfire risk to adjacent 
development.  An increased risk of artificial 
ignition through both unintentional means 
(car exhaust, discarded cigarette butt, sparks 
from machinery) and arson increases the risk 
that any planned hazard reduction burning 
undertaken will increase fire frequency and 
result in negative impacts on native vegetation 
communities present.

While too frequent fire can result in the 
loss of obligate seeder species from plant 
communities, very long inter-fire periods 
may also result in the loss of these species 
due to senescence.  Woody shrub species 
are generally not as long lived as other plant 
species and need fire in order to promote 
regeneration via the germination of canopy or 
soil stored seed.  Low intensity prescribed fire 
may assist in regeneration of these species if 
senescence and decline is observed.  
Piles of fallen branches and dead plants that 
are placed away from trees, Balga and large 
living shrubs may create patches of hot fire 
that can assist in the regeneration of species 
that respond well to hot fire.  Small areas 
of prescribed fire within a reserve can also 
increase the fine grain mosaic of different 
habitat ages through diversifying the time since 
last fire (Burrows 2008).  

Of the data that has been collected to date, it 
seems likely that not all species regenerate in 
response to fire in the same way or at the same 
time scale, with different species benefitted 
through either more or less frequent fire.

In the Jarrah forest, Spencer (2018) 
recommends hazard reduction burning is 
conducted with minimum fire frequencies of 15 
to 25 years, or three to four times the longest 
known juvenile period of obligate seeder plants 
that occur.  

The longest known juvenile period for an 
obligate seeder recorded at the site is Hakea 
trifurcata, which has been recorded producing 
seed for the first time 48 months (4 years) 
following fire.  This would suggest a minimum 
known fire interval of between 12 and 16 years 
is suitable for this species (Dec 2011).  

Due to the known presence of some animal 
species that increase in abundance around 
this time since last fire is reached, most likely 
in response to the regeneration of habitat 
structural elements and/ or maximum nectar 
or seed production in vegetation post fire, 
retaining some areas of forests with longer fire 
intervals should be prioritized for conservation 
where possible.  

The relative lack of research into invertebrates, 
fungi and other lesser known groups that are 
likely to contain species that require habitat 
only present in longer unburnt vegetation 
is also an important factor in conserving 
Jarrah forest within the landscape past the 
recommended minimum fire frequency periods.  
In addition, there is little research into the 
effects of fire frequencies at the recommended 
minimum interval on ecosystem resilience, 
particularly in the presence of human 
disturbance such as introduced diseases, 
plants and animals. 
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A balanced approach 
Overall, it seems likely that a diversity of fire 
frequencies, burn seasons and intensities 
throughout the landscape is required to 
maximise biodiversity and the health of forest 
ecosystems (Spencer 2018).  With much still 
unknown about the effects of fire on ecological 
communities, monitoring and adaptive 
management is vitally important for preserving 
optimal biodiversity in ecological communities 
through the use or exclusion of fire (DEE 2017).  
Ongoing monitoring undertaken to observe and 
react to any decline in species that may occur 
from the frequency, seasonality or absence of 
fire in the future is highly recommended.  

It is also important to monitor the effects of 
any fire management actions undertaken in 
high conservation areas in order to a develop 
site-specific understanding of the responses, 
as well as to apply a cautionary approach that 
aims to prevent loss or degradation of the high 
quality ecological communities.  

There is still much to learn about the effects of 
fire on the flora and fauna found in the Shire. 
There may be opportunities to partner with 
state agencies and universities to participate in 
targeted research to help inform management 
decisions that aim to both conserve 
environmental values, while reducing the 
threat to lives and adjacent assets if a bushfire 
occurs. 

This summary of fire ecology was prepared 
for the Shire of Mundaring by Bushfire Safety 
Consulting (2022). Relevant references from 
their report are below: 
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Phytophthora Dieback
Phytophthora cinnamomi (P.cinnamomi) is an 
introduced microscopic pathogen that is often 
referred to as a fungus. While it shares some 
characteristics of true fungi it is in fact a type 
of water mould and can survive in both soil and 
water. Phytophthora Dieback (‘Dieback’) refers 
to the disease that can occur when susceptible 
plants are exposed to P.cinnamomi. While 
some plant species are resistant to the 
pathogen, others are very susceptible, resulting 
in decline and death. 

P.cinnamomi is present in all States and 
Territories of Australia where it causes disease 
in an extremely diverse range of native, 
ornamental, forestry and horticultural plants. It 
is believed that P.cinnamomi was introduced to 
Australia by early European settlers importing 
infested horticultural plants. Since the mid 
1960’s to early 1970’s P.cinnamomi has been 
recognised as a serious pathogen in native 
ecosystems of Australia. 

The pathogen can infect a range of native 
plants in Southwest WA, predominantly 
from the Ericaceae, Fabaceae, Myrtaceae, 
Proteaceae, and Xanthorrhoeaceae families. 
Although several Phytophthora species occur 
in Western Australia, P.cinnamomi is the most 
virulent and pathogenic. P.cinnamomi can 
also affect a range of horticultural crops and 
garden plants including apples, peaches, 
olives, avocados, camellias and roses. Other 
species of Phytophthora found in WA, such 
as Phytophthora multivora, are less virulent 
and significantly less widespread than P. 
cinnamomi. 

Dieback in Western Australia
Dieback is a significant environmental issue 
for natural areas between Geraldton in the 
Midwest and Esperance on the South Coast, 
and it is widespread in the Southwest region. 
The pathogen rarely occurs in areas receiving 
less than 400 mm annual rainfall.

The most recent Western Australian State of 
the Environment Report lists Dieback as a 
Priority 1 threat to biodiversity. A recent review 
of threats to species listed as threatened 
under the Federal Environment Protection and 
Biodiversity Conservation Act 1999 shows that 
P. cinnamomi is the second greatest invasive 
species threat in Australia after rabbits.

Dieback is a serious concern in WA for the 
following reasons:

• Over 1 million hectares of land in south 
west WA is affected, including many 
national parks, nature reserves and 
metropolitan bushland

• 40% of native plant species in the south 
west (over 2,200 species) are susceptible 
to the pathogen, including almost 50% of 
endangered and threatened flora 

• Up to 20% of the State’s Jarrah forest 
and up to 80% of the Stirling Range 
National Park is affected

• Changes in the composition and structure 
of floral communities resulting from the 
spread of Dieback have flow-on impacts 
throughout the ecosystem, including 
habitat alteration that can negatively 
affect indigenous fauna populations.

• Dieback can lead to significant soil 
erosion through the loss of susceptible 
vegetation as well as increased 
dominance of Dieback resistant plants 
such as grasses, rushes and sedges and 
weeds.
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Local Government agencies are required 
to manage Dieback Phytophthora Dieback 
management under several regulatory 
mechanisms including the Environment 
Protection and Biodiversity Conservation Act 
1999 (which lists Phytophthora Dieback as a 
key threatening process) and the Environmental 
Protection Act 1986. 

How Dieback is spread
Dieback is spread through the movement of 
water and soil within the landscape. Whilst it is 
possible for native and pest animals to spread 
the pathogen, by far the most significant vector 
of P. cinnamomi in the natural environment is 
human activity. Humans have the capacity to 
disturb and transport more soil thanany other 
vector, and all human activities carry some 
likelihood of spreading P. cinnamomi. 

Major vectors of Dieback include wet soil 
adhering to vehicle tyres and earthmoving 
equipment. By far, most of the large areas 
of infestation that exist today in southern 
temperate Australia occurred as a result of 
human activity, often as a direct result of the 
introducing infested soil or road-building 
materials to vulnerable uninfested areas. 
Therefore, access restrictions and quarantine 
management procedures can be effective tools 
in reducing the spread of Dieback in natural 
areas. 

Active spread by native and feral animals is 
difficult and prohibitively expensive to control. 
Active spread in subsurface water is difficult to 
control, however, under certain circumstances 
and to some degree surface drainage can be 
controlled.

Unfortunately, it is extremely difficult to 
completely eradicate P. cinnamomi from an 
infested site, and there is no evidence to 
suggest that the pathogen will disappear 
from a site once it has killed all of the most 
susceptible plant species. P. cinnamomi is 
thought to be able to survive long-periods of 
unfavourable conditions through the production 
of chlamydospores. However, there are still 
significant gaps in knowledge about the exact 
mechanisms of long-term pathogen survival.
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Dieback in the Shire
In 2019, the Shire of Mundaring commissioned 
Dieback consultants to undertake a 
comprehensive Dieback assessment of 33 
priority Shire managed bushland reserves. The 
objective of the assessment was to confirm 
and map the extent of Dieback infestation 
within each reserve and identify Dieback free 
areas that can be protected from infestation in 
the long term.

The assessment confirmed the presence 
of Dieback in varying degrees in all of the 
reserves except for two (which were deemed 
to be uninterpretable due to a lack of Dieback 
indicator species). 

Dieback was found to be widespread in the 
lower slopes, along drainage lines and water-
gaining sites in many reserves. Infestations 
were also frequently mapped along access 
tracks, trails, firebreaks, old gravel pits and 
disturbed areas.

To date, a total of 15 reserves have been 
identified as having uninfested areas which 
are large enough to be ecologically viable and 
protectable from Dieback infestation in the 
medium to very long term (20 years to over 
100 years). The assessment recommended 
a number of actions to prevent Dieback 
spreading to uninfested areas in priority 
reserves including:

• Treating the interface of infested and 
uninfested protectable areas with 
phosphite (a fungicide that slows the 
spread of P.cinmamomi)

• Review, update and implement 
management protocols for vehicle and 
machinery access to reserves

• Review and update Dieback signage 
in the reserves to delineate infested 
areas and uninfested areas and provide 
information for users to assist in 
preventing further spread

• Revegetate Dieback affected areas 
with Dieback resistant species or 
species that have a low susceptibility 
to P. cinnamomi infection. Revegetating 
areas that are infested or degraded will 
have a number of benefits including 
restoration of ecological function, reduced 
weed invasion, reduced soil erosion, 
improvement of visual amenity

• Continue to assist Friends groups 
to be more effective in undertaking 
conservation works in Dieback affected 
areas.

• Continue to monitor and map disease 
activity in priority reserves and treat where 
required

References:
Terratree Pty Ltd (2020). Phytophthora Dieback 
Assessment of Shire of Mundaring Priority 
Bushland. Report prepared for the Shire of 
Mundaring. 
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It is impossible to eradicate all weed species. Shire resources and community weed control 
efforts should be focussed on weeds that have worse impacts, including rapid spreading 
capability, or increasing bushfire risk. The impact and invasiveness of weeds occurring within the 
Shire of Mundaring has been assessed using:

• the national list of significant weeds (Weeds of National Significance, Weeds Australia, 2019)
• the Western Australian Organism List (WAOL) database, which lists declared pest species 

classified under the Biosecurity and Agriculture Management Act 2007 (WA) (DPIRD, 2019)
• the Swan Region impact and invasiveness rating of weeds (DBCA, 2016)
• knowledge and experience of staff working within Shire managed reserves. 

Common Name Species Name
African Lovegrass Eragrostis curvula

Arum Lily Zantedeschia aethiopica

Bitou Bush Chrysanthemoides monilifera subsp. monilifera

Black Flag Ferraria crispa

Blackberry Rubus spp.

Bridal Creeper Asparagus asparagoides

Brazilian Pepper Schinus terebinthifolius

Buckthorn Rhamnus alaternus

Coast Teatree Leptospermum laevigatum

Doublegee Rumex hypogaeus (Emex australis)

Fig Ficus carica

Flaxleaf Broom Genista linifolia

Freesia Freesia alba x leichtlinii

Fountain Grass Cenchrus setaceus

Lantana Lantana camara

Lavender Lavandula stoechas

Madiera Vine Anredera cordifolia

Narrowleaf Cottonbush Gomphocarpus fruticosus

One-leaf Cape Tulip Moraea flaccida
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Common Name Species Name

Paterson's Curse Echium plantagineum

Perennial Veldt Grass Ehrharta calycina

Prickly Pear Opuntia sp

Tagasaste Chamaecytisus palmensis

Tambookie Grass Hyparrhenia hirta

Watsonia Watsonia spp.
Weedy Wattles

• Cootamundra
• Early Black Wattle 
• Flinder’s Range Wattle
• Golden Wattle
• Sydney Gold Wattle
• Queensland Silver Wattle

• Acacia baileyana
• Acacia decurrens
• Acacia iteaphylla
• Acacia pycnantha
• Acacia longifolia
• Acacia podalyriifolia

Wild Gladiolus 
Gladiolus caryophyllaceus & Gladiolus 
undulatus
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LOCAL BIODIVERSITY STRATEGY 

Schedule of Submissions 

No.  Submitter Address Comment 

1. Sawyers Road 
Sawyers Valley  

Thank you for the opportunity to comment on the Strategy. 
 
Strongly support the increase of staff levels, particularly in relation to a reserve management officer who has extensive 
ecological expertise and can liaise between Friends Groups and Fire Officers.  
 
Action 1.2 - The on-ground Landcare Team is essential and needs to be increased rather than maintained. These officers 
are crucial in supporting the Friends Groups in carrying out the work they do.  
 
Do not support the rationalisation of reserves. The argument that degraded reserves need to be sold for income to be 
spent on priority reserves does not adequately consider their importance as wildlife habitat and their function in wildlife 
corridors. The short-term financial gain is not as valuable as the long term ecological value of reserves, whether they be 
degraded or not. Degraded native vegetation can be improved. The physical and mental health offered by natural areas 
warrants the improvement of reserves rather than the selling of them. 
 
Strongly support developing a network of reserves and private land as recognised and celebrated wildlife corridors.  
 
In terms of conservation on private land, there needs to be legislation protecting the biodiversity and riparian vegetation of 
living streams. This legislation would be similar to the legislation enabling the Shire to enforce fire mitigation on private 
properties.  
 
Wildlife corridors and living streams are increasingly important refuges for plants and animals, particularly with the 
increasing impacts of climate change.  
 
Action 2.34 Strongly support establishment of a Landcare Centre as a medium-term priority with consideration for such a 
centre to be included in the Multi-purpose Community Facility. 
 

2. Lauffer Way 
Mahogany Creek 

Great work.  
Please ban the use of rodenticides and glue traps to kill pests and glyphosate based weed killers. My reasons are 
obvious...indirect killing of wild life by rodenticides and glue traps and potential dangers from glyphosate poisons. 
Local laws should place responsibility for wildlife relocation or protection squarely on the developer of all lands in our shire. 
It is currently too easy for developers to pass the buck and leave wildlife protection as shire or state responsibility. 
 

3. Grassy View 
Gidgegannup 

The draft Local Biodiversity Strategy comprehensively outlines the complex issues known to be involved in conserving 
biodiversity within the Shire of Mundaring.  It acknowledges the complexity relatively well and provides a nuanced 
approach to the problem.  Overall I think it is very good.  A few minor comments I have on the strategy include: 
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- Page 8 describes how evidence suggests aboriginal people historically burnt the forests in the south-west regularly.  I 
agree with this statement but think that it infers that aboriginal people conducted low intensity burns in all of the forest 
within the south-west, whereas evidence also suggests that in addition, there were many areas that weren't burnt regularly 
by aboriginal people and that generally only experienced fire occasional, often as a result of fire started by lighting etc.  
This distinction is important in understanding diversity as a evolutionary function of time since last fire, with important 
differences in the species composition of forests with short time since last fire, compared to longer time since last fire. 
 
- The importance of fire management in conserving biodiversity is acknowledged, as is the need to conserve areas of 
bushland with different regeneration ages as a result of different time since last fire.  I think it would be good to explicitly 
state the importance of conservation values that are critical to conserving biodiversity that are predominately present in 
longer unburnt sites.  These values need to be balanced against the effectiveness of prescribed burning and their location 
in the landscape for bushfire protection but ultimately do need to be recognised and considered.  It is also important to 
recognise that bushfire risk does not continue to increase indefinitely in longer unburnt vegetation but reaches a well 
researched and accepted plateau, so conserving longer burnt areas of vegetation will not continue indefinitely to increase 
bushfire risk. 
 
- I fully support a call for more resources to engage directly with the community, including visits to existing residential 
properties and more targeting of information available to residents, to conserve biodiversity within private property.  This 
should also include information to better balance biodiversity and bushfire risk reduction within the landscape. 
 
- The development of site specific objectives and targeted application of selected management tools appropriate to the site, 
as well as continuing research to improve the knowledge base and monitoring to ensure objectives were met, will be the 
most effective way of optimising biodiversity conservation in the Shire.  It may be that the Shire of Mundaring will make the 
greatest contribution by recruiting, educating, assisting with planning/ resourcing and overall empowering keen residents to 
make a difference in their own patch. 
 

4. Stone Street 
Chidlow 

1.1. Biodiversity and watercourse integrity should be maintained and mitigation measures will be considered where the 
works cannot be designed or constructed to avoid impacts. 
Creeks must be protected at all cost without mitigation. Creeks and lowlands are extremely important to the rest of our 
ecosystem  
 
1.2. The Shire will strive to lead by example in balancing bushfire risk management with 
maintaining biodiversity and conservation of natural landscapes. 
For this end, bush mulching must be avoided and weeding strategy planned properly, for the weeds are more of a threat to 
our bush re-bushfire and loss of biodiversity than anything else.. Burning off tons of fallen logs while burning off forests is a 
real waste of stored carbon, and increases our emissions more than anything else, for not only it is not stored anymore, but 
it is released. Our shire must thrive to retain all material such as fallen logs by communicating with relevant persons. 
 
1.3. Allocation of Shire resources for natural area management will take into account 
social and ecological values and the nature of threatening processes. 
Good. Human beings need nature to live and survive. it is an integral part of our needs. 
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1.4. Human induced climate change is recognised as a key threat to biodiversity, requiring 
mitigation action to reduce carbon emissions at all levels of government, and adaptation to 
local impacts. Burning off of logs, and mulch, again is increasing emissions. Awareness needs to be raised in relevant 
governement agencies so that burning off is conducted seldom and on small scale only where it is near habitations. This in 
itself would reduce emissions.  
 
3.1. The Shire recognises that healthy ecosystems and well-managed natural areas support the health and well-being of 
the community, and the Shire will strive to lead by example as a 
responsible custodian of public environmental assets. 
Agreed. Therefore burning off needs to be conducted only in autumn, after fauna and flora have naturally produced 
offsprings. also, much effort is needed to engage population towards caring for our bush. education is important. and 
continuing to support volunteers and help them find more volunteers (market stall in Mundaring market, pamphlets, 
information boards...) 
 
4.2. The Shire will remain agile; learning and collaborating with community groups, research in situations and relevant 
government agencies to adapt best practice environmental 
management to fit the Shire’s context. 
Great. 

5. Alps St, Mt Helena The report is an excellent overview and consolidating environmental strategies is essential. There are always competing 
priorities for scarce financial resources but the realities of climate change mean that more money should be put towards 
protecting what we have. Lobbying both the state and federal governments to increase the money for environmental 
purposes should be something that the Council is doing so that long, and midterm objectives become short term. Time is 
fast running out. 
 
I strongly support the increase of staff levels, particularly in relation to a reserve management officer who has extensive 
ecological expertise and can liaise between Friends Groups and Fire Officers.  
 
Action 1.2 The on-ground Landcare Team is essential and needs to be increased rather than maintained. These officers 
are crucial in supporting the Friends Groups in carrying out the work they do.  
 
Action 2.34 Strongly support establishment of a Landcare Centre as a medium-term priority with consideration for such a 
centre to be included in the Multi-purpose Community Facility.  
 
Action 3.7 Under road rains that act as wildlife tunnels as soon as possible. 
 
Action 3.8 Immediate changes are needed as weeds that could be removed are proliferating. 
 
I don’t support the rationalisation of reserves. The argument that degraded reserves need to be sold for income to be spent 
on priority reserves does not adequately consider their importance as wildlife habitat and their function in wildlife corridors. 
The short-term financial gain is not as valuable as the long-term ecological value of reserves, whether they be degraded or 
not.  Degraded native vegetation can be improved.   
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Strongly support developing a network of reserves and private land as recognised and celebrated wildlife corridors. The 
Heritage Trail, a corridor that can encompass both recreation and habitat protection is one example that could be 
emulated. 
 
In terms of conservation on private land, there needs to be legislation protecting the biodiversity and riparian vegetation of 
living streams. This legislation would be like the legislation enabling the Shire to enforce fire mitigation on private 
properties.  
 
Wildlife corridors and living streams are increasingly important refuges for plants and animals, particularly with the 
increasing impacts of climate change. (Action 2.16 (dams) -Immediate action) 
 
Mundaring is not a city LGA. The south west is Australia's only Global Biodiversity Hotspot and we are custodians of a 
section that still has much to protect. Employing ecologists and on ground workers  to assist us in this is money well spent. 
 

6. Dean Street, Mount 
Helena 

In my section of the wildlife corridor I have a small dam that is habitat for long-necked turtles as well as many birds. If there 
was assistance available for someone to come and help control the really difficult weeds like bamboo (which spread into 
the property from the verge) that would be appreciated. I have been persisting in cutting it out but it is regrowing and I am 
finding it harder to tackle as I'm getting older, and the shoots have previously caused me to fall. There is a seasonal 
opportunity to get in to control the bamboo when the dam dries out. 
 

7. Johnston St, Mt 
Helena 

Thank you. This is a solid, well-presented and logical document. It balances the competing demands facing the Shire (and 
residents) in seeking to protect natural assets and mitigate fire risk. 
 
However, there are some areas that could do with a bit more content and/or clarity. eg  
WATER. The linkages between the Watercourse Strategy and the Biodiversity Strategy (especially the Wildlife Corridors 
concept) can be explained more fully: they are canvassed, but a bit more detail is needed (in the same clear language the 
document uses). Principal messages coming from the Watercourse consultant were: detain water in the Hills - slow it 
down, hang on to it longer. (Tell this story). And a significant purpose of the Watercourse research work was to recognise 
the vital role of water in biodiversity. A paragraph addressing this would serve the community well. 
 
FIRE. The 2016 research into vegetation and asset protection should be made more prominent. Doing so will help protect 
people and dwellings better as well as help residents de-stress about fire risk (not relax, de-stress) and make better 
informed decisions about what to do in asset protections zones. De-stressed people will be better able to make well-
informed decisions that balance habitat, biodiversity and bushfire safety.  
 
PRIVATE LAND. More detail please. I know there are legislative and common law limits on what the Shire can do, but ... 
something more is needed here. If a percentage of proposed subdivision land is to be set aside for 'public open space' then 
the (currently obscure) criteria for variations on this should be clearer and include a requirement that variation decisions 
are bound by a principle that prioritises environmental and ecological values. The Draft notes "A deeper sense of 
custodianship of land and water will be required, as well as a willingness by all stakeholders to communicate, collaborate 
and continuously improve land management practices" but does little in the way of guiding how that might happen. 



Attachment 3 to Report 6.1 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

271 

  
The notion of custodianship is an example of terms/concepts used that are not adequately clarified and are likely to be ill-
understood. This concept needs a much clearer articulation and its use should be constrained by clear criteria. It's a good 
idea, but please do more to make it a coherent idea in the context of this Biodiversity Strategy.  
 
CORRIDORS. Make it clearer that wildlife corridors are not only watercourses but are a combination of watercourses, local 
natural areas and private natural areas. It's in the Draft but is not sufficiently clear for people who do not have prior 
knowledge of the Shire's work on water, habitat and wildlife. These form a synergy: please make that point.  
 
I'll finish as I started. This is a good document, but it can be better in places. Thank you for this work.  
 

8. Bambrook St, 
Sawyers Valley 

Please see my attached letter. 
I have not gone into detail but support strong / tough strategies.  
If good enough and they do not dodge and weave re: the environmental and human disasters facing us, they will take 
strong, moral and courageous councillors to implement  
Large and urgent action on all fronts must happen now. 
 
Thanks for the invitation to last night’s workshop.  I could be absorbed for hours listening to David from Acacia Springs 
Environmental.  
 
My thoughts on the involvement of Friend’ and Catchment groups on Water and Riparian Strategies and Local Biodiversity 
Strategies matters, and things environmental and climate change within the shire are: 
 
1.  These groups should be treated like quasi shire departments and as well as treated like consulting experts of 

environmental matters arising in the Shire.  There is a wealth of technical and local knowledge within these groups, 
garnered over many, many years; 

 
2 The interface between the environmental groups and the shire should be hierarchical in nature.  Each splinter group 

having their say would be overwhelming, conflicting, and inefficient; 
 
3.  I suggest the Friends Groups report to their primary Catchment Group.  The Catchment Groups in turn have delegates 

(say three per Catchment Group) to sit on an overarching body of shire people, catchment groups and consultants 
that formulate plans and actions in accordance with the agreed above strategies.  That is the body has real power 
within the Shire’s by laws; . 

 
4. There must be open, written communication of all current works and planned works (in sufficient time to be effectively 

considered) between the Shire and the overarching body; 
 
This would eliminate the alienation and frustrations between the Shire, these groups and the wider community.   
 
Details would need to be thrashed as to veto rights of the parties, weight given to decisions making processes, reporting 
requirements, etc of this body. 
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Other points  
 

1. I like the idea of a written, strong Mission Statements and an overarching environmental policy by the Shire; 
 
2. The shire must engage, support and enthuse their ratepayers in all things environmental.  Without the ratepayers 

coming along with the shire on their environmental strategies, all the words and plans are will not see the the 
objectives of the  strategies reached; 

 
3. The catchment groups need a lot a manpower and technical grunt coming from the Shire.  Grant submissions are 

becoming more convoluted, more detailed, more financial and technical information is required and they are more 
time consuming.  It would also be prudent for the Catchment Group’s submissions for grants and the subsequent 
projects to correctly align with the Shire’s overall and detailed environmental strategies, and objectives.  There is 
also “on the ground” serious technical help needed.  Topographical surveys, bushland coverage surveys, flora 
and fauna surveys, water flow surveys to name few. 

 

4. I suspect some the above points may be in train but believe the most important consideration is more open, 
honest and frequent dialogue between the Shire and the groups. 

 
The canaries are singing loudly in the coal mines!  We are staring a  serious tipping point in the near future unless on the 
ground actions are taken. Sadly, I fear we may be too late despite all our words. 
 

9. Perth NRM Key comments: 
1. The Eastern Region Landcare Program supports a significant network of environmental volunteers in the region. It has 
been going in one form or another for more than 25 years. It is disappointing that it is not acknowledged in this document.  
 
2. Table 2 (2.34) An equivalent program to SERCUL, Landcare SJ, and Chittering Landcare Centre already exists in the 
region. Supporting the existing program (Eastern Region Landcare) rather than aiming to set up a competing one, will 
result in greater benefits to volunteer groups and the local environment. 
 
3. pg 50 With additional support for the ERL program, capacity to undertake private landholder site visits and provide 
sound technical advice on bushland and waterway protection, restoration and management could be improved easily. 
Having an independent organisation approach private landholders on environmental issues can be more effective. It would 
also help to create linkages with local volunteer groups, training, information and regional programs and may assist in 
attracting new volunteers to existing groups. The ERL program could also assist with funding applications to support 
waterway restoration on private property.  
- this could be implemented by adding an action such as ‘Develop a business case to support the Eastern Region 
Landcare (ERL) program to provide a greater level of support to the ERL volunteer network and to provide capacity for 
ERL to undertake private landholder site visits and provide sound environmental advice to private landholders’.  
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4. table 2 (2.7) could be about supporting increased capacity in the ERL program to deliver private landholder site visits 
and provide sound environmental advice to residents. 
 
5. pg 27. Forestry mulching of bushland without a clearing permit is not an appropriate practice for protecting biodiversity 
and is not a legal practice for reducing fuel loads or managing prescribed burns. It definitely should not be referred to within 
the LBS as standard practice.  
 
6. the mechanism for better planning, discussion and collaboration between the fire control officers and Friends and 
Catchment group volunteers is unclear. This has been a big issue for volunteers recently. It also has the potential to 
significantly reduce both the funding attracted to the Shire of Mundaring (through grant bodies being uncertain that their 
investment is secure) and reducing volunteer efforts (as they are increasingly unsure if their efforts will be maintained). 
Therefore, it would be good to really spell out how the Shire plans to manage this issue adequately. ERL could play a role 
too in working collaboratively and setting up demonstration projects which achieve reduced fuel and fire hazards in an 
environmentally sensitive manor.  
 
7. The LBS lacks a coordinated regional or strategic approach eg. feral animal control, environmental weed priorities etc. 
An action such as 'Participate in regional programs and seek opportunities to collaborate with other organisations and 
programs within the region to set priorities for environmental threat management' would be great to see.  
 
8. In some of the text of this strategy there is a wonderful acknowledgement of the value of the Shire of Mundaring 
volunteer networks contribution. It would provide context and be more impactful to put a dollar value on it. Eg. In a recent 
community capacity assessment by Perth NRM, 216 environmental volunteers contributed $5,467,954.92 via 114,000 
hours of volunteering per year. 
 
9. pg 44. The discussion of the value of volunteers and the judgement of priority expenditure of grants in this section is very 
harsh and I think a lot of volunteers would take exception to this. The purpose of this approach here is unclear as I don’t 
think the phrasing of this section will inspire the community to seek funding to work on Shire of Mundaring priorities. It also 
is at odds with other comments in the text. Such as the value of volunteers and the recognised need for working on private 
properties and other reserves more broadly to control weeds. Do the 1CG and 8FG’s account for individual grants? Are 
they one off grants or multiple grants? How does this compare to the Shire of Mundarings’ ability to attract grant funding 
without Catchment group or Friends group support? Consider focusing on what changes the Shire would like to encourage. 
 
Other minor comments: 
10. pg 2 - image not acknowledged or credited 
11. pg 16 ecommended (typo) 
12. pg 26 – referring to bushland as “needing fire” is misleading as the vast majority of our local native species are 
resprouters (which do not need fire) rather than obligate seeders. Additionally, seed dormancy for most local native species 
is not broken by smoke or heat.  
12. pg 35 - inclusion of a specific project and funding acknowledgement is out of place in a long-term strategy document. 
This document has more longevity than the project. Other projects occurring in the region are not included. Perhaps 
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instead have a general discussion and statements such as 'The Shire of Mundaring supports ongoing research into key 
environmental issues' 
13. pg 36 – the phrasing of the need for a clearing permit in this section is misleading. This text makes it sound like the 
Shire is saying that it is not usually required so private landholders don’t need to worry about it. There is no mention of 
Environmentally Sensitive Areas or Threatened Ecological Communities (meaning clearing exemptions do not apply). 
14. Pg 36. – it could be useful here too to explain why the Shire of Mundaring (uniquely) requires only habitat trees over 
800mm to be recorded rather than being inline with state and federal guidelines of 500mm for Jarrah and Marri and 300mm 
for Wandoo and Salmon gum.  
15. pg 43 – “Access to expert advice, training, support and assistance by contractors and the Landcare team” is repeated 
on this page. Reference to the support provided by the ERL program could also be included here.  
16. Table 3 3.2 – this is an excellent initiative. I suggest more strongly wording this to encourage this practice and to make 
the seed available to Friends groups for restoration works on secure Shire reserves. If I can help with this guideline in the 
future please let me know. 
 

10. Walker St, 
Mundaring 

Firstly, I would like to commend the shire officers who have worked on this strategy – there are some good initiatives and 
directions involved.  Better communication is needed between the shire, and all those involved in landcare management of 
the reserves, notably the Friends and Catchment Groups, and the fire officers and volunteers. 
 
There needs to be an increase in support staff for the volunteers doing bushcare work.  New methods of getting younger 
people involved need to be developed.   
 
The Landcare Crew of 2 do a fabulous job, but there are not enough of them. As volunteers doing bush care work, we 
cannot manage without them. Employing additional staff is necessary to improve the environmental outcomes.  
 
Wildlife corridors are an essential aim of the Friends and Catchment groups doing on ground landcare work. In a drying 
climate, there needs to be refuges for plants and animals.  The watercourses of the shire offer the potential for this, but 
needs more education and encouragement for people not to clear watercourses, and to revegetate with local native 
species where possible.  There is a fire risk involved, particularly in built up areas, and this also needs to be assessed. 
 
Rationalisation of reserves is not supported. Even though a reserve is degraded at the moment, these, these areas may be 
important linkages for wildlife and flora.  Once sold, it is not possible to get these reserves back. The future needs of the 
community need to be considered.  Many small reserves are important locally, and help in nature play and involvement 
with nature for local residents.  
 
Connection to nature is recognised internationally as becoming increasingly important for mental health.   
 
A landcare Centre would be a fantastic bonus as a focal point for Friends, Catchment groups as well as private landowners 
seeking information and contact with those involved in landcare in the Shire. 
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Art collection policy to include works that celebrate the natural landscape and native species found within the Shire – this 
would be a good move in raising the awareness of the importance of our local environment – we live in a biodiversity 
hotspot and need to celebrate our unique flora and fauna.  This is part of the shire’s identity which could be promoted.  
 
Improving understanding of seasonal animal behaviour would be beneficial eg turtle crossings under roads such as Riley 
Rd near Stoneville Rd intersection where turtles are killed trying to get to Jane Brook from the dam in William Adams Park.   
 
Advocate for review of traffic management requirements for roadside week control – the lack of weed control on roadside 
verges adjacent to bush reserves this year, has led to an increased fire risk from weedy grasses, and also spreading weed 
seed into reserves.  This needs to be addressed.       
 

11. Address not 
provided 

Below are points submitted to the Draft Forest Management Plan 2024-2033 at the end of last year. I’m hoping they are 
also helpful for the Shires Draft Local Biodiversity Strategy. 
 
Plan Section: PART C – Managing our south-west forests 
5.5.5 Weeds (Page 75) 
Key Points to Consider 

 There are many biological elements that make up a healthy soil and thereby a healthy forest ecosystem. These are 
Bacteria, Nematodes, Fungi, Arthropods, Protozoa and organic matter made from waste, residue and metabolites 
from plants, animals and microbes. Invasive weeds are able to proliferate in certain ecosystems because of how 
well they colonise bacterial dominated soils. It is very apparent that weeds are the first plants to grow after a fire, 
flood, toxic runoff or mechanical damage. Weeds have a range of functions that have an impact on soil succession 
such as strong tap roots to break up clay, roots that provide an environment for nitrogen fixing bacteria, and erosion 
control through hairnet roots. 
Link to the role weeds play in plant and biology succession 
Dr Elaine Ingham The Science of Returning Life to the Soil  
https://youtu.be/ZrncV5z6A9M Time marking 9:22  
On 1981, Ingham earned a PhD from the Colorado State University in microbiology with an emphasis in soil. Along 
with her husband Russ, who has a doctorate in zoology emphasizing nematology, she was offered a post-doctoral 
fellowship at the Natural Resource Ecology Lab at Colorado State University. In 1985, she accepted a Research 
Associate Fellowship at the University of Georgia. In 1986, Ingham moved to Oregon State University and joined 
the faculty in both Forest Science and Botany and Plant Pathology. She remained on faculty until 2001. Ingham has 
been an Affiliate Professor of Sustainable Living at Maharishi University of Management in Fairfield, Iowa, Adjunct 
Faculty at Southern Cross University in Lismore, New South Wales from 1999 to 2005, Visiting Professor 
with Melbourne University from 2004 to 2008,[3] and was Program Chair of the Ecological Society of America from 
1999 to 2000.[4][5] She was named chief scientist at The Rodale Institute in 2011[3][6] and was later director of 
research and an instructor at the Agricultural Celebration Institute's farm in California.[7] She is the founder of Soil 
Foodweb Inc,[2] which works with soil testing laboratories to assess soil biology.[8] 

Management activities 
2. Identify and preserve beneficial introduced plants or “weeds” in the WA forest system. 
Management Activities 
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 Catalogue the beneficial soil health potential of each weed. I.e. strong tap roots to break up clay, roots that provide 

an environment for nitrogen fixing bacteria and erosion control through hairnet roots. Create a risks vs benefits 
analysis of all weeds and revise weed management practices as needed. 

 Investigate how weed removal practices such as herbicides application and mechanical removal impact the soil life 
biome both short term and long term and devise weed management that support both soil microbiology and plants. 
Link to info on Glyphosate as a chelator, residual lifetime of 1 to 22 years, antibiotic qualities of glyphosate 
that promote pathogenic bacteria populations. 
Dr Don Huber - Glyphosate - Dangers and Soil Remediation  
https://youtu.be/kwdn_DVWxAA Time Marking 1:33 to 53:15 
Don Huber, Emeritus Professor at Purdue University and has been a plant physiologist and pathologist for over 40 
years. 

 Provide the information on beneficial weeds species and soil health promoting weed removal methods to 
businesses, land holders, catchment groups, community gardens, schools and the general public. 
 

5.5.8 Soil and Water (Page 81) 
Key Points to Consider 

 There are many biological elements that make up a healthy soil and thereby a healthy forest ecosystem. These are 
Bacteria, Nematodes, Fungi, Arthropods, Nematodes, Protozoa and organic matter made from waste, residue and 
metabolites from plants, animals and microbes. Each organism in the soil performs one or more critical functions 
which ensure good soil health that feed understory plants and canopy trees. 

 As soil microbiology performs critical functions it is important that we support them with appropriate growing 
conditions. To ensure they grow in adequate numbers needed for plant and tree health, most soil microbes need a 
good supply of soil carbon, water and ideal temperatures. 

Management activities 
1. Minimise and manage the risk of adverse impacts of soil disturbance from activities undertaken in the area. 
Management Activities 

 Research and catalogue critical microbiology functions that ensure soil health for WA Forest Biodiversity. 
Investigate using native microbial inoculations sprays or inoculated mulches to rectify degraded or diseased 
ecosystems.  
e.g. Link to Soil and mulch amendments for suppression of Phytophthora cinnamomi 
https://1library.net/article/soil-mulch-amendments-suppression-phytophthora-cinnamomi.y9n3e8wz 

 Research how fire (and the removal of a leaf mulch layer) affects soil microbiology. Create a risks vs benefits 
analysis. Research the effectiveness of post-fire locally adapted microbial inoculant sprays or inoculated mulches to 
rebuild microbiology populations to pre-fire levels. The purpose of the inoculations is to assist soil succession by 
providing a microbial environment that promotes native seed germination thereby reducing erosion and eventually 
supressing weeds.  

 Research how forest thinning affects soil microbiology. Create a risks vs benefits analysis.  

 Investigate how microbes can become airborne and facilitate a process called bio-precipitation and create rain. 
Investigate forest management practices that support bio-precipitation microbial activity. 
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Link to Bio-preciptation studies at the bottom of this article 
https://soilhealthacademy.org/blog/regenerative-rainmaking/  

 Investigate whether inoculating native seeds with locally adapted microorganisms increases the successfulness of 
revegetation seedlings. 

 

12. Wooloomooloo 
Road Greenmount 

We agree that there needs to be an overall strategy for managing watercourses within the shire and look forward to 
working with the shire to maintain the creekline and to return it to a natural state where possible. 
 
We have a few questions and points to raise regarding the strategy: 
1. How will the strategy impact our property? The map in Figure 11 is not clear enough to see where our property lies and 
what we will be required to do. 
2. How will the shire support re-vegetation? We have previously obtained plants through the TCUP program with a 
significant number of these planted along our stretch of creekline. Now this program has been discontinued we have been 
forced to purchase plants which has reduced then amount of planting we have been able to do due to the cost. 
3. Our neighbours at .. Marloo Rd have a dam and drain that was installed by a previous owner, does the shire expect this 
to be removed and returned to a natural state and will there be assistance with this work? 
4. [Another neighbour on] .. Marloo Rd the owner has recently cleared and levelled a large section of the creekline. It 
appears they are planning to build a shed on the creek and there are presently multiple wrecked cars parked on/in the 
creekline. Will the shire allow development like this on the creek or will the owner be required to rectify this? We are 
concerned as to the impact of this development on the creek downstream. When it rains this has the potential to undo all 
the effort we have put in over the last 17 years in re-vegetating the creekline through our property. 
 

13. PO Box, 
Mundaring  

WILDLIFE CORRIDORS/ECOLOGICAL LINKS 
It is a good standalone aspirational document for MDG Shire but disappointing that a visionary goal to engage and to work 
with partner shires and to advocate government (both state and Federal) to look at the bigger picture is considered. Wildlife 
corridors and these ecological links should not be limited to within boundaries but to national parks in unbroken 
connections. 
 
If the bigger picture is not considered now - when it is gone, it is gone and this opportunity will be our loss forever . This 
vision needs to start here! 
EASTLINK: No consideration for how future wildlife corridors/ecological links  and creations of fauna underpasses /safe 
access for the Eastlink highway planning for these to ensure these will be embedded into Main Roads Fauna management 
 
BUSHFIRE GUIDELINES 
The current bushfire protection measures are excessive and continues to create a dilemma in achieving an appropriate 
balance between bush fire risk management and planning. Currently it appears that the general enforcement to meet the 
bushfire guidelines have shown that the environmental values are discarded to higher order meet bushfire guidelines.  
How will the Shire reconcile necessary bushfire risk mitigation with biodiversity conservation is the biggest issue. There 
must be a balance not a trade off! 
An example of this seen on page 10 with the 2020 aerial photographs of Hovea/ Parkerville with its mixture of residential 
and semi-rural subdivision states this does not meet Bushfire Guide lines. As part of the Asset Protection  Zones (APZ)  up 
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to 85% of these existing trees would need to be removed along  with thinning of native vegetation -  - meaning it would not 
look like this under today’s requirements. Which is going to continually impact on reducing tree canopy through the shire. 
Yet this is the environment that makes the Hills that special place and confirmed and reinforced by community surveys that 
have repeatedly raised environment as a key priority and living up here among the trees. 
 
DEVELOPMENT 
Existing, new and planned development throughout the districts and the requirements to meet the Statutory Guidelines for 
Planning in Bushfire Prone Areas have shown to be excessive clearing and in conflict with maintaining and protecting 
biodiversity throughout the Shire .  
This can be seen with the planned North Stoneville development were to achieve it BAL- 29 rating, requires that clearance 
of significant areas of surrounding native vegetation and the removal of 85% of trees within an APZ creating significant 
negative environmental  implications. 
Given we live in a BAL- FZ extreme risk area developers should be proactive or legislated to provide fire resilience housing 
design options and larger block sizes rather than the same cooker cutter designs providing the greatest profits. 
 
CATS 
Along with a increasing fox populations Cats are one of the biggest issues facing local fauna. Control of these is critical to 
ensure survival of native species within the Hills. New Cat Act laws need to be updated as a priority. 
 
FRIENDS GROUPS & WORK HEALTH AND SAFETY ACT 
The question “How can you help Friends group do your job” should be the catch cry.  If you continue to make it difficult for 
Friends groups to even use mechanical means, such as chainsaws this will just hamper these group. Rather than have to 
send a shire worker (resources SOM does not have) to do what the volunteers do ie cut down scrub tree, etc. Provide local 
inductions, training, and safety course to allows volunteers to use these tools (even though they may have been using 
them safely for 40 years!!) rather than just disallow. Change your thinking!! 
 

14. Thomas Road 
Glen Forrest 
 

Please can we have a programme specific to the control of foxes within our shire. 
 
I have contacted the shire on numerous occasions re: foxes and active dens only to be given phone numbers of other 
authorities to contact with still no outcome. Everyone says its not their problem, yet I have been told that the land 
administrator is responsible for the control of vermin. 
 
I have contacted the shire and advised of an active den, physically marked it and offered to assist with its location at a 
convenient time.(being on the bridle trail in Glen Forrest). 
I have also been told this is shire land (administrators of the land) 
 
The shire themselves have handballed me from one department to another, everyone claiming its not their department. 
This has gone on for 3 weeks now. 
 
While I personally do not have chickens , I am aware that most of the residents in Glen Forrest who do have poultry have 
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had recurring problems with foxes on their properties. 
We have had the same fox visit repeatedly (from a den only 500m away) it has taken wildlife on many occasions. 
 
Like many people in the hills, we encourage wildlife to our property, provide habitat for them and plan for the future yet our 
efforts are wasted by the increasing number of foxes. Apparently chuditch have been located locally after many years yet 
they will not stand a chance against foxes. 
 
I have also sighted "home poisoning" on a near by property which would kill more than its intended target. 
 
Please can we have an active ongoing programme to eradicate feral foxes. 
 

15. Bilgoman Road  
Glen Forrest  
 

Please consider making it mandatory for cats to be contained in a cat enclosure, or at very least within one’s own yard with 
harsher penalties for not doing so, to benefit the wildlife in our shire. Roaming cats are becoming far too common and 
seriously affecting our native wildlife. Please bring the rules surrounding owning cats in line with the rules around dogs and 
having to contain them on one’s own property with appropriate fencing. Thank you. 
 

16. Camfield Road 
Darlington 

Please make regulations regarding cats to be contained at all times. Wildlife, quenda, bird life, other small animals are 
being lost due to unrestrained animals. 
 

17.  PO Box, 
Darlington 

Our half acre property is a haven for wildlife with many birds, including a Carnabys Cockatoo couple who come back every 
year to raise a chick in our nesting box. We have several Quendas and often see young ones dashing around and digging 
in the garden or lawn for grubs. We know when a neighbouring cat is hunting at our place as the Quendas and small birds 
disappear - we have seen cats on our night camera. We strongly believe that cats should be contained in a cat enclosure 
and not allowed to roam freely in this Shire. 
 

18. Lobelia Drive 
Darlington 

We need to create more strict legislation regarding cats believe allowed to roam, particularly at night. Lately we have had 
countless encounters of cats attacking wildlife. There is not enough being done to stop this. I believe we need to put in a 
structured system that cats have to be kept in enclosures, and a reporting system that is backed up by the shire with fines 
and proper enforcement. We need to be able to have access to an effective system where we can add details and imagery. 
I am very passionate about our local wildlife and our biggest threat are domesticated cats with irresponsible owners. Lately 
I’ve noticed less bandicoots and I believe this may be the issue. 
 

19. Pine Terrace 
Darlington 

There has been an increased number of dogs and cats not appropriately restrained at either night or during the day within 
shire maintained reserves. Perhaps more information needs to be disseminated to residents on the roles and 
responsibilities to help protect native wildlife. Also a clear and actionable reporting mechanism for residents who observe 
breaches. 
 

20. Address not 
provided 

I write regarding my serious concern for the lack of management regarding cat ownership in the Shire of Mundaring.  Cat 
owners are not under the same ByLaws as dog owners. This leads to cats prowling 24/7 and allow for a devastating impact 
on wildlife. 
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One of my neighbours, who owns a cat, has explained to me he feels it is "his cat’s right to wander off his property 
whenever it likes”.  I saw his cat on my property eyeing off my frog pond.  
 
I hear local cat owners bemoan the nature of their cat that keeps bringing dead lizards and birds to their front door. This is 
a dreadful situation and needs immediate action. It is time to move cat ownership in the Shire of Mundaring in to the same 
responsibility as dog owners.  
 
I simply do not understand why cats are allowed to roam through bushland in this Shire?     
 
Cats still have a good quality of life in a cat enclosure and they are safer in an enclosure as it keeps them off the roads and 
away from other animals that can attack them. The RSPCA claims “cats can benefit the outdoors in a safe way” when 
confined to a cat enclosure.   
 
It is time for the Shire of Mundaring to take control of feline ownership in the region.  It is obviously not enough to suggest 
to cat owners that they should keep their cats in after 6pm.  
“Should” is not taken seriously.  It is not Local Law. 
 
We are fortunate to claim the State Forest as our backyard, surely we can move in an intelligent direction towards 
improved cat ownership by bringing it in line with dog ownership.  Thank you for the opportunity to offer my thoughts. 
 

21. Hedges Road 
Hovea 

There are some key absences in the Strategy including definitions of what Biodiversity is and why its conservation is 
important beyond being regarded as what many residents wanted according to page 4 of the Strategy. Conservation is 
more than a populist matter and a little more should have been said about that and other key concepts that are essential 
elements of sustainability including such things as Triple Bottom Line Accounting and Adaptive Management, among 
others. Without that sort of clarity how can the reader assess internal and over-all consistency and workability of actions 
and principles guiding what the Shire and the rest of us do on ground? 
 
From my stand point I regard our local biodiversity as a library of living information where conservation is a core part of 
what sustainable social justice workers, economists landcarers do. Biodiversity is the most essential cornerstone (as part 
of who we are), or core business of sustainable economic and social justice that are the other two cornerstones of triple 
bottom line accounting. As conservationists we do not just look after ourselves, but in our own interests we (economic, 
social justice and conservationists) are all bound to also look after all the biodiversity in our care and that we are part of. 
 
One  key implication of my definition of what conservation is, is that sustainable economics and sustainable social justice 
can only continue sustainably if the environment is a core part of how we make economic and social justice decisions on 
individual cases or policy and implementation levels. Environment and conservation never were, never are and never will 
be mere externalities to be shifted by economic and social justice practitioners onto the shoulders of conservationists (paid 
or otherwise). 
 
The unsustainable, pretence that we could just look after money and people, with conservation as a hobby, has seen us 
(humanity, including Australians) bring the current climate and Biodiversity crisis and  economic and social dysfunction onto 
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our heads. Just think of what we were told, in the course of a Perth ABC news bulletin, by Labor's economics minister Jim 
Chalmers on the 13 Jan 2023 that :- 
 
“…..70% of Australians are currently living in disaster areas...” 
 
It was ironic that around the same time we heard that Australians were advised that we should get ready to accommodate 
ourselves for a population in Australia of 35 million by 2030, and in Western Australia our people should get ready to 
accommodate 3.5 million. Which non-disaster part of Australia they might be sustainably absorbed into was not mentioned 
or discussed. It is obvious that sustainability of any kind was not a core consideration for this economics minister at the 
federal level or whichever minister at the State of WA level when they mentioned the figures for people in WA or Australia 
as whole. 
 
The relevance of the above introduction to my submission is that whatever aspirations we have in the context of the 'Local 
Biodiversity Strategy 2022' (for Mundaring) we will be pitted against the higher levels (State and Federal) of Governance 
that will tend to regard the Perth Hills, including Mundaring, as little more than close to vacant land that should be filled with 
as many people as possible with little genuine regard for sustainability. So there will be endless repetitions of the same 
battles to retain smaller and smaller vestiges of remnant bushland conservation in the Perth Hills in the face of higher 
housing demands in our bush land areas of local franchises of the library of living information that is a part of who we are. I 
expect that we will continue to see the thunderous silence on the implications of increasing pressure of the people who 
argue merits of unsustainable and unlimited growth in numbers of members of 'homo urbanicus' who just want somewhere 
to live that is better than where they have come from. 
Until biodiversity and the area it resides on is given the status of a legal entity where conservation is seen and protected in 
law as an essential service provider and legitimate land use, and not just a hobby, there will be an endless erosion of the 
amount of nature built environmental infrastructure and the services it provides to our people and the 
shallow,unsustainable economics we live in. 
 
Recommendation 1: Work together with WALGA and others to make the case for conservation as a legitimate land use in 
law and the protection of biodiversity and the area it resides on as a legal entity. If this or something similar is not done 
conservation and biodiversity will continue to be seen as and treated as a hobby. 
 
Page  3 We were encouraged in second last paragraph of p3 of  the Foreword from the Shire President (Cr James Martin) 
to produce:- 
 
“….suggestions for practical support for conservation on private land, and which issues or actions think should be the 
highest priorities over the next five years.” 
 
In reference to the “...suggestions for practical support for conservation on private land...” I found the implication was that 
the Shire was looking for tricks and tips for private land holders to be better 'empowered' to take on more charity work in 
environmental stewardship on their property for the benefit of the greater community in Mundaring and beyond. Buried in 
that idea of doing-the-right-thing is providing a service for free for the greater community in doing the work of sustainable 
environmental stewardship for nothing (or for fun) like doing a hobby. 
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The scale of environmental recovery needed of private and non-private landholders at a local and national level is a major 
enterprise that needs to be made visible in the economics of the Shire and the service of environmental stewardship it 
provides to the Greater Perth Metropolitan Region it is a part of. A small example of what I would suggest here is that 
private landholders with significant areas of bushland be given a rates break for the bushland being managed sustainably 
on their property. When suggestions like this have been put in front of the people in charge of the purse strings from the 
Shire there has been a strong  retort along the lines of “That is simply unaffordable.” 
 
I would agree if sustainable environmental stewardship within the Shire for the benefit of the Perth Metro Region was 
indeed merely a personal hobby for personal benefit. In fact it is hard, often unpaid work that takes time, thought, skill and 
persistence over time to do. We would not expect the accountants, engineers, lawyers, planners and others to do their 
work invisibly, as in for no financial recompense. There is conflicting messages and values implicit in simply dismissing any 
case for financial recompense for the work of maintaining and restoring our private conservation estate (for public good) 
sustainably to a sustainable condition. That reflects a lack of imagination in the people holding the purse strings to see that 
it is unfair to promote the real work needed to do sustainable landcare for the benefits of others as somehow undeserving 
of real financial recompense. It is also promoting the insidious idea that private landcare benefits to others will not be paid 
for from the greater Perth community beneficiaries of those services. 
 
Recommendation 2: Make the case, through WALGA for instance, for developing the business case for Shire of Mundaring 
and other Shires and their residents for recompense for the work they do in the greater Perth Metro Region. Whether this is 
through some sort of environmental levy or other mechanism needs to be worked out. The status quo of zero fee for 
service for sustained private and Shire land environmental restoration and stewardship is simply unfair and devalues 
environmental care and restoration as legitimate work as part of the real economy. 
 
Page 4:  ….the overall vision for the area as 
 
 'A Place for Sustainable Living' 
 
Page 5: 'Whether it is promoting nature based tourism or carefully managing bushfire risk to avoid catastrophic wildfires, 
the Shire's social and economic success is intrinsically linked to a well managed environment. 
 
This is a valuable position to take now in relation to the environment, but that three way interdependence between, people, 
economy and environment was always there but unfortunately social and financial considerations dominated any 
sustainable environmental considerations apart from utilitarian exploitation. I am puzzled that Triple bottom Line Accounting 
was not explicitly mentioned and defined as the framework for guiding decision making. As I understand it Triple Bottom 
Line Accounting has a three lens view of plans and proposals to verify that none of the three cornerstones assets of 
sustainability are degraded or reduced over time. 
 
The reason we are talking about sustainability now is that we have not done sustainability to the point now that all three 
(social, environment and economics) are  compromised because we have degraded the environment as the most 
fundamental of  the  three cornerstones of any sustainability strategy. 
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Recommendation 3: The Local Biodiversity Strategy, when it is rewritten, needs to explicitly define key concepts that it is 
going to operate by. It also needs Key Performance Indicators baseline data to give measures of how the strategy is 
measuring against targets for sustainably managing and restoring the Biodiversity in our care. Without environmental 
stewardship data and changes in KPI's how can we tell if the fire mitigation and other strategies that are part of Biodiversity 
management are improving the stewardship or not. Two examples of KPI worth measuring are carbon sequestered and 
biodiversity status (species count and prevalence). So if we don't measure and report on such indicators how can we tell if 
we are doing a good job? 
 
Bottom of page 5 states:  The Shire's Environmental Advisory Committee assisted in developing this vision for the Shire's 
new Local Biodiversity Strategy: Local natural areas that are protected, connected and cared for through community 
stewardship and a strong culture of conservation. 
 
I found that statement caused me concern because it failed the Triple Bottom Line Accounting paradigm in which all three 
cornerstones are mentioned explicitly. It failed to include an explicit reference to the money/economic commitment needed 
alongside '...community stewardship and a strong culture of conservation.'. There needs to be an explicit statement that the 
money people side of the equation is willing to join in to redress the environmental deficits incurred by preoccupations with 
people wants and the economic interests wants. Sustainable environment stewardship is not an option, it is at the very 
core of everything that matters. 
 
Until the money/economics people declare, or have the default position, that they consider and practice sustainable 
environmental stewardship as a core element of the work they do, their current default position has been to regard 
environment as an externality to their accounts. The economic interests have been inclined to say to social and 
environmental interests:- “We can't afford this sustainability stuff”. With the biodiversity losses and climate damage from 
tunnel-visioned economic prioritising we must be able to say we can not afford to not do this sustainable stewardship stuff 
because economic tunnel vision is now costing us money, social coherence and the Earth. 
 
Recommendation 4: Make Triple Bottom Line accounting an explicit and well defined method of how work is done within 
the Shire. Without such an accounting system the default position that Nature Built Environmental Infrastructure can be 
dismantled without regard to or even trying to financially quantify services lost in land clearance including environmental 
offsets for human built infrastructure. 
 
Last sentence page 5: 
A deeper sense of custodianship of land and water will be required as well as a willingness by all stakeholders to 
communicate, collaborate and continuously improve land management practices. 
 
Recommendation 5: It would have been useful to say that Adaptive Management will be a core part of how everything gets 
done in relation to sustainable environmental stewardship in the  Shire. Thus as better, more current and detailed 
information and practices are developed for best practices in environmental management and restoration, then old 
management plans and practices are updated and implemented in an Adapted Management Plan that has provision for 
such updating. 
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Page 8 under Traditional Owners 
I am reassured that there was reference to cool mosaic burns by the traditional owners that carefully shaped the forest 
structure of our Southwest. It makes a contrast to what was stated, on page 24, as concerns by community  raised about 
the approach and method of  burning regimes across State agencies. As pointed out in Appendix 5 there is a need for 
variety of burn times and intensities to have regard for different plant and animal species survival and recovery from fire as 
a sustainable bushland management tool. 
 
Page 9 Bottom last sentence. 
As climate change intensifies and the threat of bushfire increases the Shire must continue to reconcile necessary bushfire 
risk mitigation with Biodiversity conservation. 
The actions that I have seen in Asset Protection Zones on two properties on the southern border to 360 Hedges Rd, where 
I live, amount to little more than land clearance with easily in the order of 85% of tree canopy removed. The due south 
neighbour did their APZ tree removal in the last few years, presumably to fit in with the State standard for APZ protection.  
This is in contrast to my Eastern neighbours who had a different set of advisers and kept a larger percentage of their Asset 
Protection Zone trees, more in Line with the report from the Authors of Appendix 5. 
 
Recommendation 6: Make sure that Best Practice in fire mitigation as reported on in Appendix 5 is pursued as the current 
Adaptive Management protocol for development application approvals. It has a scientific basis versus 85% tree canopy 
removal in the APZ that is part of the State of WA planning guidelines relevant to development in bushfire prone areas. 
 
Under Introduction pages 10, 11 aerial photos from 1961 and 2020 
I am intrigued at the two sets of photographs of those pages that show the increasing tree canopy of much of the two sites 
that were photographed over a 59 year time interval at the same time as the number of house holds and residents 
increased. 
It would also have been instructive to make a comparison of the hardfacing (roads, roofs, driveways etc) increase over that 
time interval to see how increasing tree cover may have seen less rain water residing on, and infiltrating in to the ground to 
help nourish that increased canopy. Hardfacing is often associated with runoff pulses where much of the rainwater is 
simply disposed of to nearest stormwater disposal sites including creeks and drains. In the order of 85% to 90% of the 
Swan Coastal wetlands has been lost or severely degraded. 
 
Recommendation 7: Include reference when talking about those sets of photographs on pages 10 and 11 of the Draft 
Strategy that while apparent tree canopy coverage over time has increased that does not equal increased water infiltration 
into the ground water aquifer system or into associated wetland systems. 
The simplistic tree canopy coverage comment does not do adequate justice to the complexity of the way that the Swan 
Coastal System has been modified and degraded by increasing urbanisation over the past 50 to 60 years and beyond. 
 
P13 of Introduction 
Strategic Community Plan 
I believe that under that Plan a more appropriate term for the 'Natural Environment' is Nature built Infrastructure. That 
wording puts nature as a builder on par with “man” as simply another entity that can build. Thus when humans propose to 
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build their bit of infrastructure by dismantling the nature built infrastructure (natures houses, habitats and work places) we 
are clearer about the implications of our bit of human built infrastructure. It might even lead to us to following the lead of 
Singapore where there is such strong planning protection and respect for green spaces (for decades) in urban areas that it 
is normal to have vegetation growing on roofs and walls of human built infrastructure. 
 
Recommendation 8: Replace the term Natural Environment with Nature Built Infrastructure (or equivalent term) to 
emphasise its built nature as having at least as much legitimacy to exist as human built infrastructure. 
 
P14 Page 14 of Introduction 
 
 1.1 Biodiversity and water course integrity should be maintained and mitigation measures will be considered where the 
works can not be designed or constructed to avoid impacts. 
Does mitigation mean “Bushfire mitigation” in the context of biodiversity and water course integrity management? I believe 
some sort of KPI or other measure is needed to determine how well we are doing the Biodiversity and water course 
integrity maintenance work over time. One key KPI could be net carbon capture or loss from bush areas and water courses 
being managed. Carbon capture is a potentially important measure because of its extreme relevance as a driver in climate 
change and biodiversity loss. 
 
Recommendation 9: Clarify the term 'mitigation' in the context of  1.1 Page 14 of the draft Strategy 
 
The guiding principle 1.4 Human Induced climate change is recognised as a key threat to Biodiversity, requiring mitigation 
action to reduce carbon emissions at all levels of government, and adaptation to local impacts. 
 
This guiding principle glosses over the very important fact that it is not merely humans that are the problem here. There is 
fundamental dysfunctional paradigm of unlimited growth in humanity and consumption that many leaders in business and 
politics (including many local governments) are living and advising by. In a living world with clear and present limits the 
extent of the dysfuntional unlimited growth paradigm is now being reflected in the human driven climate change, human 
driven biodiversity destruction and climate change increased incidence of 'Natural Disasters' such as extreme weather 
events and wilder and more extended wildfire seasons. 
 
How can we indeed talk of sustainability in the laudable human endeavour of leading sustainable lives when the sacred 
cow of unlimited growth as a deeply flawed human construct is not more often clearly articulated as a monstrous scam with 
no basis in any reality based in science? 
 
It, unlimited growth, really is about as clever as singing the praises of cancer as it destroys its host. Surely a genuine 
commitment to sustainable living can come up with something to supercede the laughable, if it wasn't so serious, human 
fantasy of unlimited, or the oxymoron of sustainable, growth. 
 
Recommendation 10: Replace “Human induced climate change...” of 1.4 on Page 14 with “Human growth and 
consumption growth induced climate change...”  More precision is needed to help focus minds of key decision makers on 
where the greatest danger to sustainable living is coming from. 
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Page 15 Consolidating Environmental Strategies 
On looking at the various plans on page 15 I could not find what I used to know of as 'The Urban Drainage Strategy'. I 
believe it was designed for new developments to manage water on-site and not add to runoff. Where has the aspiration of 
sustainable urban water management been absorbed into? 
 
Recommendation 11: Re-instate an urban drainage strategy, or equivalent, as part of the Strategy or make a clear 
reference to it or its successor so that the reader knows that sustainable urban drainage is a valued part of sustainable 
development in the urban and peri-urban areas within the Shire. 
 
Page 16 Additional staffing resources 
I believe since carbon (excess in the environment) is now so important in sustainability considerations some officer time is 
needed to do qualitative and quantitative analysis of how our carbon storage assets/capital are being built or dismantled. 
So when there is talk of APZ canopy clearance of 85% what does that mean in terms of tonnage of carbon released versus 
the tonnage released from the more considered approach taken by the Authors of Appendix 5? If that sort of thing is not 
done in house, what are the options to get others to do that so we have a real idea of how we are doing on our contribution 
to managing our contribution to the climate crisis? 
 
Recommendation 12: Make Environmental KPIs part of what Environmental Staff as a whole gets done either in house or 
via externally funded expertise as appropriate. Without a commitment to some EKPIs there'll simply be a higher likelihood 
of action without evaluation to verify on ground stewardship effectiveness. 
 
Page 17 - Reference is made in the first paragraph on opportunities to participate in environmental offsets, carbon 
sequestration and biodiversity certification initiatives of the State and Commonwealth Governments.  
 
Recommendation 12: Please define 'biodiversity certification initiatives'. 
 
Environmental offsets concept rests on the assumption that functioning parts of our diminished nature built infrastructure 
can be degraded/fragmented/obliterated for human built infrastructure if we are promised another equivalent parcel of  land 
(Nature Built Infrastructure, NBI). The net result is reduced overall high functioned nature built infrastructure. In practice the 
destroyed or damaged NBI land, on which humans build their stuff, is partnered with a degraded offset that typically needs 
significant  rehabilitation and on-going management to bring it to the equivalent condition of the disrupted parcel of NBI 
land. 
 
Environmental offsets simply are another manifestation of the idea that what people want they are entitled to get and the 
environment (and the rest of us) will pay in environmental degradation and other problems such as climate change. 
 
Recommendation 13: Explain how environmental offsets works so that net overall environmental capital is constant or 
improved over time in a sustainable way. What basis is there in reality that a proponent can arbitrarily link parcels of land 
(Nature Built Infrastructure) to one another with one lot being degraded/sacrificed so the other can be kept and/or 
restored? It looks very much like a scam where human built infrastructure has supremacy over Nature Built Infrastructure. 
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On page 20 
Referring to the Pie Chart of page 20 it is good to see that DFES annual Bushfire Mitigation Funding is 15% of the Shire's 
Nature Reserves Management funds, where there is an emphasis on weed control as part of integrated fire mitigation. 
Thus three boxes are ticked in terms of fire risk mitigation AND weed management AND biodiversity can benefit if weeds 
are managed as well as well thought out mosaic burn implemented post weed control. 
 
I have seen an extremely disappointing example of poorly DFES oversighted fire mitigation on the BaptistCare Graceford 
Cottages on the eastern margin of Brickwood Reserve in Byford in the first half of Dec 2021.The forest mulching machinary 
used on that Threatened Ecological Infrastructure to make it look to the uninformed like something was being done to look 
after the residents. After the hue and cry raised about the damage done BaptistCare did commit to do weed control as an 
essential element of sustainable bushland management on the forest mulched piece of land, but I do not expect that 
approx 1Ha parcel of bushland of  bushland to recover its integrity or structure in my lifetime. 
 
Recommendation 14: I commend and recommend that the Shire of Mundaring continues best practice in integrated fire 
mitigation, targetting ongoing weed control, in contrast to the random land manglement delivered on to the Brickwood 
Reserve in Byford in the Shire of Serpentine/Jarrahdale. 
 
Page 24 Bottom paragraph Left Hand Side: reference is made to a '… wide variety of land managers, 
 
Also reference was made to '… community concerns …  about the approach and method of burning regimes across State 
agencies. 
 
Last Paragraph p24 reference is made to '...South West Native Title Settlement that will introduce new stakeholders to 
manage currently unmanaged Crown land in the Shire eg for ecological restoration and bushfire, as well as …' 
 
I would hope that as the new stakeholders re-establish more traditional burn regimes, in conjunction with science that 
incorporates the need to modify those practices in view of the changed climate, that State agencies will 
evolve/revolutionise their more industrial scale regimes to reflect the sustainable best hybrid of tradition and science. As an 
essential element of that adaptive management hybrid approach it is essential the finer mosaic burns are done to make 
them more escapable and survivable by our remnant native fauna inheritance. 
I hope that such skill sharing proceeds as soon as is practicable. 
 
Recommendation 15: The Shire is strongly recommended to foster and build partnerships with the Native Title Settlement 
stakeholders to share and build on traditional burn practices and science with the best of western science relating to burn 
practices as part of Sustainable Adaptive Management in relation to fire in natural areas. 
 
Page 28,29 Challenges Ahead 
It was extremely important that it was said in the third paragraph of p28 that: 
'An area of particular importance will be emerging science for bushfire mitigation risk mitigation  and local species 
responses to fire.... The Shire will continue  to monitor research in this area and test and challenge State requirements that 
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are not necessarily aligned with our particular vegetation complexes. The discussion paper of Appendix 5 is a clear 
challenge to to the State level dogma on the need for removal of 85% of tree canopy in the Asset Protection Zone. For 
biodiversity protection and effective fire mitigation it is vital that the Shire made the point that CSIRO fire research showed 
the 85% clearance of APZ in accordance with State guidance on mitigation was verifiably excessive. The Shire stance in 
demanding that the mitigation industry do mitigation based on science is a welcome part of sustainable and integrated fire 
mitigation and conservation. Without that sort of oversight the fire mitigation industry would just be another agent in 
Anthropomorphic driven land clearance and climate change. 
 
Recommendation 16: The Shire is strongly recommended to fostering best practice in sustainable Fire Mitigation as 
reflected in the studies quoted on Pages 28,29 and Appendix 5 of the draft Strategy. 
 
Page 32 Climate Change 
This chapter needs sharpening up with clear acknowledgement that Climate Change is merely a symptom of the delusional 
and dysfunctional sustainable growth paradigm that simply doesn't work sustainably on the only living planet we know 
about. The inadequately accountable dominance of environmentally unaware, uncaring and insufficiently reflective habits 
of economic and other leaders have simply lulled us into unsustainable ideas, attitudes and practices that have 
compromised the carrying capacity of the Earth that is carrying us. 
 
Humans are not intrinsically toxic to nature, it is more that some of the unexamined and unreflected upon paradigms can 
lead us to self/ecosystem destructive results. 
 
Recommendation 17: The Strategy should state clearly somewhere on this page 32 under Climate Change that it (Climate 
Change) is merely a symptom of a misguided commitment/habit to the delusion of sustainable growth on a finite Earth. The 
pattern of exponential growth of humans as an organism that is experiencing negative feedback in the form of climate 
change, Biodiversity loss, wilder weather events, among other indicators is precisely analogous to organisms (yeast cells) 
fermenting grape juice into vinegar and dying out when the acetic acid kills them. I would hope that the wisdom in our 
communities allow us to consider the inconvenient truths of dealing with the consequences of our actions and in-actions to  
get us to sustainable ways of doing everything, whether at local government, State or Federal level. 
 

22. Strettle Road 
Mahogany Creek  

COMMENT: I'm not good with words. 
Five images of one water body and two waterways within the Shire are attached. 
 
They are for Lake Leschenaultia itself, Lake Leschenaultia's spillway, and Naanya Creek. 
The images tell their stories. Please use as you see fit. 
 
I'd be happy to supply any one of the images which make up the triptychs 
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23. Windelya Road 

Murdoch 
Congratulations to the Shire of Mundaring on preparing this detailed biodiversity strategy. 
Mundaring is a particularly important area for biodiversity and has one of the highest levels of tree canopy cover in the 
metropolitan area. Biodiversity is important for environmental health and public health. A healthy society must be based on 
a healthy environment. The southwest of WA is one of only 35 global biodiversity hotspots and it is encouraging to see the 
Shire of Mundaring accepting its responsibility to protect and repair its natural heritage. 
I would suggest the following additional actions. 
1. Enact a local tree preservation law to prevent landowners from destroying trees without Council approval. 
2. Ensure that all developments have adequate setbacks from lakes, watercourses and native vegetation. 
3. Prepare a register of important trees, ecological communities, wetlands and important habitats. 
4. Enact a local law to protect wildlife corridors. 
5. Direct the environmental committee to audit the progress of implementing this strategy on an annual basis and to report 
any issues requiring attention to the Council. 
6. Maintain a comprehensive monitoring program directed at water quality, flora, fauna and ecosystems. 
7. With our changing climate there will be a need to regularly review and update the strategy. 
This strategy is just the start of the process of protecting and restoring the Shire’s biodiversity. Please ensure that there is 
adequate monitoring, review and follow up to ensure it is successful. 

24. Address not 
provided 

1.Cat containment for domestic cats – important issue for preservation of wildlife. A 24 hour curfew for cats would benefit 
the environment immensely. Rebates for cat owners towards cat enclosures would ensure that cat owners are not 
substantially out of pocket. Many local governments are introducing these curfews. Savings may be made from Rangers 
impounding cats, etc. Public opinion is now moving towards acceptance of domestic cat containment. Some communities 
may be interested in doing (see attached documents) 
 
2. Bush Skills for the Hills - EMRC program - was an excellent introduction about bushland, flora & fauna, creeklines, etc. 
that provided newcomers and others with very relevant information and gave them a sense of community and responsibility 
for their environment, albeit on public or their own land. Bringing back some intensive education programs for all ages to 
teach new land owners about our bushland, and to update and increase knowledge for local residents. Small scale learning 
programs that are conducted in various parts of the Shire and involve food and drink so that people can mingle and 
socialise as well.   
 
3. People involved with property development within the Shire should be cognisant of not removing all vegetation when 
building. Rather there should be a consultation about regeneration, maintaining the majority of vegetation where possible. 
If all vegetation is to be removed then there should be a plan for how to best regenerate the land after building. 
Consultation should be made with neighbouring properties.  
 
4. Stewardship of trees, bushland, waterways, reserves, fauna by Shire of Mundaring residents and ratepayers and 
businesses. 
 

4a. A significant tree register for the Shire. Trees that are significant on public and private land should be 
recognised and a database kept. Legislation about removing trees of significance should ensure protection of these 
trees. Many local councils have registration of significant trees. (see attached documents) 
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4b. To be able to get reduced rates for getting tree assessments done by a professional arborist. Often neighbours 
will have concerns about the safety of trees near their properties and assurance provided by a qualified arborist 
providing a tree assessment will reassure people.  
 
4c. To get assistance and advice about flora on private property, including weed management, regeneration, 
creekline maintenance, etc. This seems to more prevalent for larger properties, but perhaps the Shire could provide 
advice to several small property owners in a neighbourhood.  
 
4d. Provision of free or reduced cost mulch for property owners by Shire and private tree loppers. 

 
5. More involvement of original custodians’ invaluable knowledge of native species and fire management. Perhaps 
employing more Indigenous staff in this area.  
 
6. Vehicles going into bushland that prohibits access. There seems to be a lack of resources to monitor illegal access by 
cars, 4WDs and trail bikes in bushland. Perhaps a change to the management of overseeing this issue.  
 
7. Actions relating to Shire managed nature reserves (Table 1 – p62). Item 1.28 “To better direct management effort and 
resources towards areas of greater conservation value, seek to identify smaller parks and reserves with low ecological and 
recreational values, to consider for rezoning or alternate land uses.” This item is of concern as we live next to a reserve 
and would not wish to see it used for alternate land use or being rezoned. How can I find out more about this item? 
 

25. Holbrook Road 
Glen Forrest If we truly desire a sustainable society, we require vibrant and abundant nature. To recognize that nature isn’t separate 

from us and fully understand how it provides critical services, we need patience to learn its secrets. We can’t survive, let 
alone be healthy and flourish, without clean air, clean water, clean soil and food, photosynthesis and biodiversity. But 

we’re overwhelming nature 

— and ourselves — with the incessant demands of our ramped-up consumer culture.” 

David Suzuki2 
 
1 SUMMARY OF MAIN POINTS 

• Education is fundamental to a sustainable future. 

• Land clearing must stop – now. 

• The Local Biodiversity Strategy Draft (LBSD) focusses on vegetation with no data on fauna (native or introduced). 
Biodiversity includes animals. 

• Small burrowing marsupial populations must be restored by eradicating foxes and cats. This will result in the 
following. 

➢ Increased plant vigour and resilience, increased biodiversity and consequently improved ecosystem functioning. 
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➢ A reduction of fuel loads and retention of soil carbon, thereby reducing the need for destructive controlled 

burns and the occurrence of wildfires. 

• All fences in the proposed wildlife corridors need to be documented, reviewed and modified if necessary. 
 
No doubt, many will see some of the suggestions in this document as utopian dreams that are simply too hard. However, 
almost nothing is impossible given sufficient commitment, education and funding. Truly meaningful preservation and 
improvement of biodiversity will not come cheap but if we, as a wealthy nation, can afford to spend a minimum of 

70 billion dollars on nuclear submarines,3 we have no excuses for our current biodiversity crisis. 
2             https://davidsuzuki.org/story/lets-slow-down-for-the-sake-of-ourselves-and-our-planet/ 

3    https://www.theguardian.com/world/2021/dec/14/australias-aukus-nuclear-submarines-estimated-to-cost-at- least-70bn 

 

2 INTRODUCTION 
The following sections cover subject areas with which I have some familiarity. I am by no means an expert in any of the 
subject matter but do have a science background and understand the importance of hard data. Also, some of my 
comments are addressed in the actions section of the LBSD. 

 
As a species, we are responsible for the current global mass extinction, “our technological power and consumptive 

demand are undermining the planet’s life-support systems”2. In future deep time (millions of years), the planet will 
recover and life will again flourish, but such time scales are beyond our existence and not relevant to the current crises. 
For decades, science has spoken of what is coming in the near future, but our self-serving “economy” and governments, 
at all levels, have knowingly ignored the warnings. The “economy”, our materialism and all governmental bodies 
are human creations that are irrelevant to the true processes that shape this planet. To believe otherwise is delusional. 

 
Our priorities as a species need to change drastically and rapidly if we are to survive. The time for all of us, including 
the Shire, to act with meaningful commitment to a greater good is now. There is support for serious change in the 
community but it needs decisive leadership and support. Head-in-the-sand proposals are no longer acceptable. 

 
It is clear from the LBSD that the single biggest impediment to a common sense, effective and science-based biodiversity 
policy is the bureaucratic miasma at local, state and federal government levels. Such human constructs are utterly 
inconsequential compared to the global- scale processes that have controlled the planet’s ecosystems for billions of years. 
We ignore these forces at out peril. Once we are gone, our remains will become just another layer in the rock record 
marking a mass extinction. 

 
From a human perspective, the most depressing fact is that for decades we have understood both the planetary processes 

and the consequences of our actions and inactions.4 But we seem to be incapable of changing our behaviour or truly 
understanding that, for the last 50 years, the time for real change has always been today. 
 

3 SCHOOL EDUCATION 
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Education is fundamental to a sustainable future. 

 
The following comments are not directly relevant to the LBSD because solutions are largely outside the Shire’s remit. 
Nevertheless, they are relevant to “A deeper sense of custodianship of land and water…” (LBSD, Page 5). 

 
My children have recently graduated from high school. Both attended schools in the hills that were surrounded by 
bush. At no time during their education were they educated about the plants, animals and ecosystems in which they 
lived. In addition, they were never introduced to or educated by tradition owners and had no opportunity to learn an 
indigenous language. 

 
If future generations are to have any sense of respect, responsibility and custodianship it is essential that an 
understanding of their surroundings and its true history be given as part of their school education. Learning an 
indigenous language and indigenous names would provide a connection and a sense of responsibility and pride. 
Ignorance and fear make it easier to rationalise disrespect and destruction. 

 

4 FAUNA, FLORA, BIODIVERSITY 

 
Throughout the LBSD there are references to remnant native vegetation, which appears to have been mapped and 
“classified” by interpretations of satellite imagery using GIS databases. Collecting such data is easy and office-based but 
it is only part of the story. 

 
The premise of the LBSD appears to be that preserving bushland equals preserving biodiversity. However, there are 
negligible data on fauna (other than humans). 

• Where are the maps showing wildlife distributions by species, both now and historically? 

• Where are the data showing wildlife strongholds and declines by species? 

• Where are the maps showing true wildlife corridors based on animal movements, as opposed to interpretations of 
polygons in a GIS system? 

• Do such data exist in the first place? 

If these data do not exist they need to be acquired as a matter of urgency, because a meaningful biodiversity strategy 
cannot be developed without meaningful fauna information. This is a fatal flaw in the LBSD. 

 
As an example, Section 6 shows that, in the Glen Forrest area, quendas appear to be rare in an area of relatively 
untouched bushland. However, they are common in parts of Glen Forrest with higher density housing. In this 
example, bushland does not equal greater biodiversity with respect to quendas. 

 
The reason for this counterintuitive distribution is unknown but it is possible that areas of higher density housing provide 
quendas food and shelter and, more importantly, protection from foxes. There is evidence that foxes travel to and from 
Glen Forrest at night to hunt quendas, possibly due to their rarity in more remote bushland. 
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Camera traps that record ground-dwelling fauna are relatively cheap and easy to set up. But it takes time and 
commitment to accumulate meaningful results. Any meaningful survey would have to run for at least a year. The 
Shire should initiate a pilot camera trap survey in one area covering a full range of habitats, with cameras placed on 
known animal pathways. This would at least provide a starting point for more targeted biodiversity preservation. Such 
a survey would have the additional benefit of mapping out fox and cat movements, thereby allowing more 
targeted eradication (Sect. 6.7). It would also contribute to more meaningful environmental assessments of 
proposed land clearing by providing information that is not obtained during typical site assessments. 

 

5 LAND CLEARING 
 
Australia has one of the highest rates of extinction of any country in the world. Animals and plants have to be on 
the brink of extinction before their presence can stop a development. Foremost in the causes of extinction is the 
dissection of once extensive habitats by human activities including land clearing, housing developments and 
fencing. To quote a recent ABC article, “If we want to give our wilderness some resilience to future natural disasters 
and avoid extinction of some of our most iconic species, our environmental protection laws need to be 
strengthened, not weakened . . . To achieve a no-net-loss we would have a lot more rejections of development 

applications in Australia, but regulators aren’t prepared to do that in this country”.5 
 
Those of us who have lived in the hills for a while have witnessed the incremental degradation of the local environment. 
Foremost has been the continuing division and clearing of remnant bush blocks for housing. Apart from immediate 
clearing for houses, sheds, driveways, parking areas, swimming pools and firebreaks, any remnant bush almost 
invariably degrades following the introduction of weeds and diseases, mowing, brush-cutting and excess burning of the 
understory. 

 
Many residents feel powerless to stop this destruction and it takes a lot of time and energy to achieve outcomes 
that are blindingly obvious to anyone who understands the true value of remnant bushland. Wholesale land 
clearing and understory clearing in the Shire has to stop now and there should be no more development or land 
clearing approvals on remnant bush lots – irrespective of ownership. Controversial, certainly, but not if you take 
extinction seriously. 

 
Vested interests, particularly housing, have always held sway over the health of our environment, and arguments that 
development and bushland can co-exist are demonstrably self-serving nonsense. If the Shire is serious about the 
intent of the LBSD, it will have to stand up to vested interests and make some controversial decisions. Otherwise 
the ‘strategy” will become yet another toothless feel-good document. 

 
For existing developments on bush blocks, residents should be encouraged to retain the understory and be educated 
about its value. As a start, all residents could be sent information about their environmental responsibilities, 
environmental values and “what they can do” in their annual rates pack. 
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5.1 Land Clearing and Domestic Fires 

 
While not directly related to biodiversity, the continued use of domestic wood fires results in a demand for wood, 
which is commonly sourced illegally from bushland. A simple solution to illegal wood collection would be to end 
demand by discouraging and phasing out wood-burning fires. This would have the added benefit of improving air quality 
and reducing carbon emissions. 

Air quality in the Shire is beyond the scope of this submission but is a major problem, particularly if you live in a valley. 

Wood smoke is toxic and needs to be taken seriously.6 I have monitored air quality in the Glen Forrest area since April 
2022 and commonly it is in the poor to hazardous range (Australian Air Quality Index). Domestic wood fires and 
garden leaf burning are major contributors in winter. 

 

6 FERAL ANIMALS 
 
This section provides hard data on the abundance of feral animals in one part of Glen Forrest. While only one study, it 
is probably indicative of most of the Shire. In summary, the study paints a bleak picture of a forest dominated by 

introduced predators (foxes and cats7) and an almost complete absence of small native marsupials. 
 
Privately-owned camera traps, located south of Glen Forrest, have been in operation on or near a reserve since 5 

February 2020 and one (Camera 1) has been in operation continuously8 at one location on an animal pathway. 
Camera 1 is set to take 3 images, about 1 second apart, each time it is tripped. The three sequential images are 
referred to as a single Photo Record, even though fauna are commonly recorded in all three images. Since 11 
September 2021 a second camera (Camera 2), recording 30 second video clips, has been in operation next to Camera 
1. Comments herein are based on 1068 days of continuous data from 5 February 2020 to 7 January 2023. The 
following sections are a summary of these records. Additional information, such as animal travel directions, fox 
appearance frequencies, fox social behaviour and records of other animals are not included herein because they are not 
relevant to this document. 

 
6.1 Native Mammals vs Introduced Mammals (Ferals) 

 
Figure 1 is based on 1803 Photo Records. It shows that 43.5% of the Photo Records are of feral animals. They 
comprise 71.6% foxes, 24.0% cats and 4.5% rabbits (Fig. 2). The only good news is that rabbits have not been recorded 
since September 2020. 

 
6 E.g., https://link.springer.com/article/10.1007/s00204-016-1659-1 
7 No distinction is made, or should be made, between free-roaming domestic cats and feral cats because they are both active hunters. 

8 3 days data were lost due to battery failure after water ingress in July 2021. 
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Figure 1: Summary of all Photo Records from Location 1. Split by native and non-native mammals (n = 1803). Results of 1068 days of continuous 
monitoring in relatively undisturbed bush. 
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Figure 2: Summary of Photo Records of feral mammals from Location 1. Split by species (n = 784). Results of 1068 days of continuous monitoring in relatively 
undisturbed bush. 

 

6.2 Native Mammals 
 
Photo Records of native mammals are dominated by western grey kangaroos (95.7%), with rare brush-tailed possums 
(2.5%), chuditch (0.7%) and quendas (0.3%; Fig. 3). The almost complete absence of quendas in relatively undisturbed 
forest contrasts with common sightings of quendas in more built up areas of Glen Forrest. In summary, the reserve 
appears to be a small-marsupial- wasteland, in keeping with much of the rest of the remnant jarrah forest in the Shire. 
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Figure 3: Summary of Photo Records of native mammals from Location 1. Split by species (n = 1019). Results of 1068 days of continuous monitoring 
in relatively undisturbed bush. 

 

6.3 Foxes 
 
On Page 40 of the LBSD there is a comment that “information on the fox population within the Perth Hills is very limited…”. 
But a cursory search of the Atlas of Living Australia shows that the Perth Hills is awash with foxes (search for Vulpes 
vulpes). 

 
The Glen Forrest study shows that, by Photo Records, foxes are the dominant feral animal comprising 31.1% of 
the total. In addition, photos of foxes carrying prey show that they predate chickens (n = 12), quendas (n = 10; Fig. 4), 
possums (?; n = 1), joeys (?; n = 1) and rabbits (n = 

1). These data suggest a relationship between the abundance of foxes and an absence of small marsupials. 
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Figure 4: Night-time camera trap image of a fox scenting while carrying a dead quenda. 

 
 

6.4 Cats 
 
There are 188 Photo Records of cats in the recording period comprising 10.4% of the total Photo Records. 

 
6.5 Rabbits 

 
Rabbits comprise only 35 sightings (1.9% of the total) and their disappearance after September 2020 could be related 
to the release of the calicivirus and/or fox predation. An unintended consequence of rabbit reduction may be increased 
small marsupial predation by foxes. 
 

6.6 Consequences of No Feral Animal Control 
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It is estimated that foxes and cats together kill 697 million reptiles annually in Australia, 510 million birds and 1435 

million mammals.9,10 Foxes and cats are thought to be the primary cause of extinction of at least 20 animal species, 
and responsible for the ongoing declines of many others. Mundaring Shire is no exception to this level of predation and 
virtually nothing is being done to protect birds, reptiles and marsupials from these predators. Conserving habitats without 
concurrent eradication of feral predators will not stop the decline of once abundant small marsupials. 

 
Re-establishing significant and widespread burrowing marsupial populations, by eradicating foxes and cats, will have 

the following benefits.11 

1) Increased plant vigour and resilience, increased biodiversity and consequently improved ecosystem functioning. 

2) A reduction  of  fuel  loads  and  retention  of  soil  carbon,  thereby  reducing  the  need  for destructive controlled 
burns and the occurrence of wildfires. 

 
There is, therefore, a critical link between eradication of foxes and cats and a reduction in fire risks that the Shire 
needs to take seriously. Particularly in a drying climate where burning is becoming even more problematic. Re-
establishing a viably burrowing marsupial population will benefit both the forest ecosystems and the human residents. 
This can only be done by removing foxes and cats. 

 
6.7 Cat and Fox Controls 

 
Any distinction between feral and domestic cats must be removed in a serious biodiversity strategy. All cats in the 
bush are killers. 

 
While stating that the “Control of domestic cats is the responsibility of cat owners” may be true (LBSD, Page 39), it is a 
delusional statement from a conservation viewpoint. Many cat owners 

 

9 E.g., Counting the bodies: Estimating the numbers and spatial variation of Australian reptiles, birds and mammals killed by two invasive mesopredators. Stobo-Wilson 
et al., 2022, Diversity and Distributions, 28:976–991. 
10 E.g., https://www.abc.net.au/news/science/2022-03-16/cats-foxs-feral-pests-native-wildlife/100902790 

11 E.g., Is the loss of Australian digging mammals contributing to a deterioration in ecosystem function? 2013, Mammal Review, The Mammal Society and John 
Wiley & Sons Ltd. 

are responsible and keep their cats indoors but others allow their cats to wander free-to-kill day and night without 
consequences. If the Shire is serious about conservation this has to change. 

 
Foxes are notoriously difficult to trap in cages and cage trap programs would likely be a waste of time, effort and money. 
In addition, “live” cage traps need to be monitored constantly because they commonly trap other animals including 
ravens, magpies and quendas which need to be released as soon as possible. 

 
The primary tool used by the Department of Biodiversity, Conservation and Attractions is 1080 baiting (Western Shield 
Program). The program has led to substantial and sustained population increases of many native mammal species and 
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a broad range of other species including reptiles and ground nesting birds.12 

 
Baiting in the Shire would be controversial but is probably the only effective method of reducing foxes. Baiting could be 
undertaken at controlled sites that are not accessed by the general public (for example, private properties). It is not 
difficult to lure a fox to a feeding site and they will return if  food  is replaced  regularly.  Once a  feeding  pattern is  
established  a bait could  be introduced. The process would require continuous camera trap monitoring. Such baiting 
could be done on fenced private properties by responsible and proactive owners. 

 

7 WILDLIFE CORRIDORS 
 
Wildlife corridors linking remnant bushland is a laudable objective (LBSD, Pages 51–52) but Appendix 3 lacks detail 
on how the proposed wildlife corridors will be implemented and managed, particularly where they cross fenced private 
land. 

 
As an example, in Glen Forrest there is a Regional Ecological Linkage that is cut almost entirely by fences erected by 
private land owners. Access through this linkage (other than by roads) is limited to a 100 m wide strip of bush that 
was recently earmarked for development. Had the development taken place there would have been a continuous fence 
across the Linkage. Fortunately, this open strip of land has been preserved as an unfenced reserve following community 
objections, but keeping the full length of this wildlife corridor open still remains in the hands of private land owners who 
currently have chosen not to fence their lots. 

12 https://www.dbca.wa.gov.au/parks-and-wildlife-service/wildlife-and-ecosystems/western-shield/fox-and-feral-cat- baiting-locations 

Fences, particularly on a large scale, can have severe negative impacts on wildlife and flora. The State Barrier Fence is 
the longest example in Western Australia. When completed it will be a 1850 km long wildlife barrier designed to exclude 

wild dogs, kangaroos and emus from farming regions.13 It has been described by environmental groups as cruel, 

unscientific, uneconomic, targeting native wildlife and reducing ecological connectivity (“A Barrier to Common Sense”14). 
 
Comments are made as follows. 

1) The proposed wildlife corridors are likely crossed by private fences. All fences need to be documented on the 
ground because their presence could undermine the objectives of the corridor. 

2) Where corridors are fenced on private property, owners need to be consulted and assisted to modify fencing to allow 
the passage of wildlife (mostly kangaroos). 

3) Where corridors are on unfenced private property, there needs to be either an agreement with the owner to not fence 
or preferably an enforceable ban on fencing without suitable gaps. 

4) Because animals will be encouraged to follow the proposed corridors, any existing fencing across a wildlife corridor 
that cannot be removed needs to be made wildlife friendly. Animals suffer appalling deaths on fences as illustrated in 
Figure 5. 

5) The Shire should encourage residents to report dead or injured animals in fences. These data should be entered into 
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a database that would highlight problematic areas and fences. 

 

8 OTHER COMMENTS AND QUESTIONS 
 
This section contains other comments and questions referenced by page or appendix. 

 

• Page 12: “The future of the North Parkerville and North Stoneville townsites is still somewhat unknown and ultimately 
rests with the State Government and/or the State Administrative Tribunal.” While this may be true, the Shire 
needs to state its position because it is relevant to any proposed biodiversity strategy. 

• Page 12: “The Local Planning Strategy also introduced mapping and protection of Local Natural Areas based on 
the Local Biodiversity Strategy 2009, which are still in effect (and effective).” How is it effective? 

• Page 14: There are either missing numbered points or the auto-numbering has gone wrong. 
 

13 E.g., https://www.agric.wa.gov.au/invasive-species/state-barrier-fence-overview 

14            http://birdsaustralia.com.au/documents/NEWS-wa-barrier-fence-technical-paper.pdf 

 
Figure 5: Remains of a red kangaroo joey that was entangled and died slowly and in agony in a ringlock fence. The ground disturbance shows where it struggled to 
free itself. Location is not in the Mundaring Shire but this is a commonly used fence type within the Shire. There should be no fences across wildlife corridors. 

• Page 14, Point 1.4: If the Shire truly accepts “human induced climate change” why does it not have a policy of 
installing electric charge stations – Shire-wide – to encourage the uptake of electric vehicles? 

• Page 14, Point 1.4: Deliberately burning bushland results in large carbon emissions, this needs to be accounted 
for if the Shire is to “reduce emissions”. 

• Page 55: A minor point. Any water source (particularly deeper bowls) for animals should have an escape route 
(bricks, log) otherwise smaller animals will drown. 

• Page 55: Marking trees with nest boxes may attract the wrong sort of attention. Better that they be GPS-located. 

• Appendix 1: This needs a plain English summary. Most of this appendix would make Sir Humphrey Appleby proud. 

• Appendix 2, Page 79, Paragraph 2: ‘As noted in the Local Biodiversity Strategy 2009, “Biodiversity strategies 
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are not statutory documents, and need to be incorporated into the Local Planning Strategy and reflected in the 
Town Planning Scheme to have a bearing on Local and State Government decisions. This is critical as many of the 
decisions that impact on biodiversity and natural areas are linked to land use planning and development.” ’. This 
could be interpreted to mean that any recommendations in this document are essentially another feel-good 
exercise? I.e., what’s the point? 

• Appendix 2, Page 85: Needs a map of the vegetation complexes to make any sense. 

• Appendix 3: The proposed wildlife corridors would be a lot easier to see if they were outlined in red with no 
coloured infill. 

• Appendix 3: The proposed wildlife corridors would be a lot easier to interpret if they included contours or 
were draped over a DEM model. 

• Appendix 3: The proposed wildlife corridors should also be shown over satellite imagery so as to give a more real-
world overview. 

• Appendix 3: How will the proposed wildlife corridors be protected on private land? 
 

9 CONCLUDING COMMENT 
 
There is a persistent caveat in the LBSD that bushfire mitigation will always trump conservation. While there has to be a 
“balance”, preventative burning and land clearing will usually win out because it is underpinned by personal fear and 
fear of property loss. Irrespective, burning practices have to change towards more traditional methods if we are to 
maintain and hopefully increase biodiversity. The key is education and respect for traditional knowledge. 

 

26. Lakeside Drive 
Helena Valley 

After doing some research into fire risks in our area and from personal experience of having lived in the shire for over 20 
years, I'm actually curious why your Local Biodiversity Strategy 2022 has no mention regarding what FESA states is the 
leading cause of bush fires and that's arson, or human intervention such as cigarette butts being thrown out of car windows 
etc. 
In my time in the shire, I've had personal experience with watching a person throw a cigarette butt out of the car window 
where it quickly rolled into verge side scrub and in the time it took for me to stop my car and pull out a large bottle of water I 
usually carry, half the paddock had already caught fire.  
 
Fires on Roe Highway near the Helena Valley Road overpass again were caused by a cigarette butt.  
Another example is the spate of Darlington fires in approx 2005 or 2006. Deliberately lit by a volunteer fire fighter.  
 
What is the Shire going to do about educating people about the fire risks of cigarette butts out of windows, not to mention 
the harm they do to wildlife? 
What about education regarding how report and what sort of suspicious behaviour to look for when people light fires 
deliberately? 
 
https://www.aic.gov.au/sites/default/files/2020-07/tbp027_05_wa.pdf 
My other concern about this document is that while it sounds great, from experience within the shire, the actions mentioned 
in the document are not what happens within the shire.  
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For years I have asked the shire for slow down, animal crossing signs on Lakeside Drive Helena Valley. Ducks, water hens 
and other animals such as long neck tortoises regularly cross the road from Bros park to lay eggs in yards surrounding the 
park. Animals are run over regularly by the lack of traffic control and signage. There are no signs at the park to discourage 
people from feeding the ducks bread. There are no signs telling people to keep their dogs on leashes. Plastic dog waste 
bags regularly blow off the bins provided and end up in the water for people like me to go remove.  
 
Having some information boards and actually beautifying Bros Park would be helpful. At the moment, most of the lakefront 
area is a large sand pit. Not at all appealing for visitors. The park is not watered enough. Our rates are expensive, we'd like 
our park looked after! 
 

27. Mundaring Weir 
Road Mundaring 

As secretary of the Mundaring Residents & Ratepayers Progress Assoc (MRRPA), we thank the Shire for the Draft Local 
Biodiversity Strategy. 
 
Does this LBS impact on the land controlled by the WA state Government and Water Corp? 
 
What happens to the “wildlife corridors” ending at the SoM’s borders? 
Do they continue into adjoining Shires and Cities? 
Does the adjoining Shires and Cities have matching Local Biodiversity Strategy? 
 
Page 45 Friends Groups seems a bit over the top wrt each member must be registered, and not allowed to use a chain-
saw. 
Perhaps a Certificate of Proficiency could be issued? 
 

28. Walker St 
Mundaring 

Mundaring Shire's high level Draft Biodiversity Strategy, its stewardship and leadership in sustainability and environmental 
management in local government are commendable.   
 
I support all the Actions except for one, to be explained later. 
 
Above all our wonderful and remarkable bushland needs to better understood and valued. 
 
 'We should never forget that the composition of the air and the temperature of the earth are maintained within the limits for 
human life by plants' Western Wildlife, Vol 11, No 4, page 14,  2007. Department of Conservation and Land Management. 
See APPENDIX A  'What are ecosystem services?' 
 
The rich biodiverse natural assets within Shire of Mundaring provide essential ecosystem services vital to the liveability of 
the whole Perth region, where more than 80% of WA's population reside and work. Mundaring's forests and water 
catchments are proudly dubbed 'the lungs and kidneys of Perth'. I believe the community needs to be reminded often of the 
nature of this is interdependency  - how environmental health and human health are inextricably bound together.  This 
fundamental understanding has been embedded in the culture and spirituality of Indigenous Australians for many 
thousands of years.   
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'The southwestern Australian flora is unique in the world, not only for its biodiversity and endemism, but also for 
its functional biodiversity. It also contains the world's most nutrient-impoverished soils, has a prolonged-summer 
period and the vegetation is extremely fire-prone. These conditions have engendered an array of survival 
adaptations that have evolved in these harsh conditions across a diverse range of species. It is well recognised 
that the southwest flora has the toughest and most spiny vegetation of the world, the greatest number of species 
that store their seeds in woody fruits, and the most specialised means of obtaining limited soil nutrients and 
water.' 
Reference:  'Plant Life of Southwestern Australia.  Adaptations for Survival'.   
by  Philip K Groom and Byron B Lamont .  Publ !3 May 2015. 
 
Ultimately our natural 'green' infrastructure is more important than built infrastructure. 
 
It could be said that, just as farmers manage ecosystems, Mundaring Shire's sustainability and environmental 
management efforts also play a key role in sustaining and fulfilling human life in our region. Given this, Shire of Mundaring 
is well justified in seeking appropriate support and greater funding from State government to help meet future challenges. 
 
I strongly support: 
* alignment with United Nations Decade of Ecosystem Restoration (2021 – 2030) which aims to address the twin crises of 
climate change and biodiversity decline. 
 
* the Wildlife Corridor Network 
 
* The Shire contains significant areas of forested national parks and protected water catchments. This provides important 
habitat and scarce refugia for many native animals... 
 
*Improving knowledge of our native animal population, and scarce information about fungi (which play important roles in 
tree and forest health). This could be done in conjunction with DBCA. 
 
*importance of measured and appropriate bushfire preparedness for community safety as long as this is based on the best 
science and indigenous knowledge so that Biodiversity is protected. I agree that the form of residential and semi-rural 
subdivision that occurred in past decades would not be 
permitted under current Western Australian Planning for Bushfire Protection Guidelines. The two proposed new townsites 
North Parkerville and North Stoneville remain a great concern for the inevitable and irreparable harms they would cause.     
 
*The original Local Biodiversity Strategy having a significant focus on identifying local natural areas on private land and 
adding protection from clearing through the local planning framework, informed by vegetation complex. 
 
*Bushfire risk and implementing bushfire mitigation for community safety whilst protecting, conserving, and enhancing 
biodiversity was noted as one of the biggest challenges.   
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*More well qualified staff as appropriate to better ensure implementation of any plan or strategy. 
 
*  Agree Shire needs to continue to foster and nurture a strong volunteer network. 
 
* Greater attention is required for Drainage Reserves.  Drainage reserves offer an important opportunity for the Shire to 
strategically intervene and better manage water resources in a drying climate. 
 
* “Support land transfers as recommended by State decision making processes.” …provide significant opportunities for the 
Noongar community to achieve sustainable economic, social and cultural outcomes (SWALSC website) 
 
* Land clearing is a major contributor to loss of local microclimates, wider climate disruption and triggers hotter 
droughts. 
Reference: Prof Clive MacAlpine, University of Queensland.  
https://www.sciencedaily.com/releases/2007/10/071027180556.htm https://www.smh.com.au/national/land-clearing-
blamed-for-climate-change-20071029-gdrge7.html 
The many listed exemptions to clearing need overhauling. 
The added contribution of urban housing developments to the Urban Heat Island Effect should not be overlooked. 
 
*Much needed action as a matter of urgency to strengthen Shire of Mundaring Keeping of Cats Local Law. This is too 
limited in scope under the outdated state Cat Act 2011. Like dogs, cats must be contained within the owner’s property.  
Destructive stray cats undo the hard work of volunteers, the thousands of hours we give over the years to restoring wildlife 
habitats. We constantly have domestic cats predating on wildlife in the nature reserve we have restored, as well as on our 
property.     
 
* Air pollution is a manifestation of climate change; it urgently needs to be addressed – our local government can 
easily access and utilise AQ monitoring done by RAC as a way or raising concerns with DWER or appropriate agency for 
investigation.   
 
* Managing Nature Reserves Objective: Improve management of nature reserves to address threatening processes and 
maintain habitat values. Increase volunteer participation. 
 
ACTIONS especially supported: 
* Protect our Natural Heritage 1.7 Advocate for state bushfire mitigation funding to be allocated based on risk, and 
specifically permitted to be used on weed control, which reduces ongoing fuel loads as well as supporting biodiversity 
outcomes. Steam weeding is preferable in buffer zones and along fringing areas. 
* 1.16 Develop a business case for recurring dieback treatment and mapping to maintain ecological values in priority 
reserves.   
*1.20 Develop a business case to employ additional staff (which may include a fire ecologist or similar) to map and monitor 
condition of nature reserves, develop and implement plans for priority reserves, and coordinate weed control efforts and 
conservation activities with bushfire mitigation actions - in consultation with landcare volunteers. 
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* 1.25 more could be done to encourage self cleaning of shoes and other hygiene measures to help prevent dieback. 
 
*NOT supported because of concerns it raises is this in the general text 'To better direct management effort and resources 
towards areas of greater conservation value, seek to identify smaller parks and reserves with low ecological and 
recreational values, to consider for rezoning or alternate land uses.' More community consultation is necessary. Therefore 
Action 1.13  - 'Develop proposals for alternate land uses for reserves identified as having low ecological and recreational 
values, enabling resources to be redirected towards remaining reserves' - should be removed until further clarification is 
provided. 
The idea of “rationalising” assets -  ie Basically, sell off blocks seen as of no environmental value (rarely the case), 
to gain money for the Shire/City – is the concern as it undermines the whole concept of a reserve system.  It takes no 
account of the valuable restoration work being done by volunteers on degraded reserves.  The health of these degraded 
reserves could be restored, Discussion needed.  
 
Strongly supported: 
1.30 Monitor opportunities for research, partnerships and funding for climate adaptation planting initiatives based on 
projected mid-century climatic conditions, including targeted seed collection.  Liaise with WA Herbarium, Biodiversity 
Institute UWA, WA Museum, Trillion Trees etc   
 
Actions strongly supported relating to private land and custodianship 
2.7Increase capacity of Environmental Service to provide site visits and advice to residents about managing their local 
natural areas, restoration of watercourses and wildlife corridors, weed control, nest boxes and other habitat enhancement 
options. 
 
2.8 Maintain protection of local natural areas and seek opportunities for further integration of this Local Biodiversity 
Strategy and the Watercourse Hierarchy Strategy into the Local Planning Scheme and Local Planning Strategy when these 
documents are reviewed. 
 
2.10 Advocate for improved funding and capability for the Land for Wildlife program hosted by Department of Biodiversity, 
Conservation and Attractions.  
 
2.11 Develop a local Land for Wildlife service to provide environmental site visits and advice, promote directly to residents 
who are custodians of mapped wildlife corridors, and prioritise requests based on conservation values and opportunities. 
 
Advocate for improved funding and capability for the Land for Wildlife program hosted by Department of Biodiversity, 
Conservation and Attractions.  
 
2.19 Advocate to the State Government to amend the Cat Act 2011, enabling the Shire to amend its Local Law to restrict 
cats to a property and increase penalties. 
 
2.20 Investigate options and develop a service or program that supports control of feral animals on private land. 
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2.21, 2.22 and 2.23 Seek opportunities to exchange information and collaborate with traditional owners managing 
conservation lands as part of Noongar Land Estate. 
 
2,24 Consider amendment to Art Collection Policy (OR-09) to include and specifically encourage works that celebrate the 
natural landscape and native species found within the Shire.    
 
2.25 Seek partnerships and funding for murals and public art projects that incorporate local native species and landscapes.  
This will benefit tourism as well as local communities.    
 
2.27 Seek partnerships and funding to deliver a program that helps residents access seeds / seedlings of firewise native 
plants that are suited to residential gardens and provide important resources for native bees. 
 
2.28 Seek partnerships and funding to deliver a conference that brings together bushfire and biodiversity researchers and 
practitioners to inform future natural area management and bushfire mitigation practices. 
 
Seek partnership with Cockburn Wetland Eduction Centre re the vital role of our Mundaring water catchments 
watercourses in replenishing the aquifers, groundwater and wetlands on the Swan Coastal Plain.   
 
2.31 Produce watercourse restoration guidelines based on Watercourse Hierarchy Strategy recommendations and link to 
species available through the Seedlings for Landcare program.  
 
2.32 Collate and share information about soil health, national biodiversity certificates, carbon sequestration opportunities 
and natural asset farming with landholders of large properties 
2. 33 Seek partnerships and funding to investigate use of Miyawaki forest patches for carbon sequestration, biodiversity 
refuges and ‘stepping stones’ enabling wildlife movement in bushfire prone areas. 
 
2.34 Investigate options for establishing a community based Landcare Centre, modelled on successful organisations such 
as SERCUL, Landcare SJ, and Chittering Landcare Centre. 
 
2.35 Engage with all local schools to canvas use of environmental education support generally and initiate programs or 
projects to fill identified gaps. 
 
Reference: 
Plant Life of Southwestern Australia. Adaptations for Survival 

Adaptations for Survival 

By: Philip K. Groom, Byron B. Lamont 

The southwestern Australian flora is unique in the world, not only for its biodiversity and endemism, but also for 
its functional biodiversity. It also contains the world's most nutrient-impoverished soils, has a prolonged-summer 
period and the vegetation is extremely fire-prone. These conditions have engendered an array of survival 
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adaptations that have evolved in these harsh conditions across a diverse range of species. It is well recognised 
that the southwest flora has the toughest and most spiny vegetation of the world, the greatest number of species 
that store their seeds in woody fruits, and the most specialised means of obtaining limited soil nutrients and 
water. 
 
This book focuses on the survival mechanisms, adaptations and ecology of the unique Southwest Australian flora 
(restricted here to flowering plants). The book begins with an examination of how the flora has evolved into the 
present forms. It describes further in detail the adaptive responses of the flora to the main environmental 
pressures influencing survival - fire, summer drought, nutrient-impoverished soils, pollination and seed dispersal 
agents. Specialised responses to obtain essential nutrients are presented in three chapters - carnivorous plants, 
parasitic plants and specialised roots. An entire chapter is devoted to leaves, with an insight into how leaves may 
assist in protecting flowers and fruits from herbivores and seed-eaters. The book provides an ecological 
perspective on how the flora has evolved complex strategies to ensure species survival in the relatively harsh 
seasonal climate of a Mediterranean-type ecosystem. 
 
Footnote: 
History must not be allowed to repeat itself:  
Ancient Egypt and what is now the Sahara Desert were once well vegetated and used for intensive agriculture, but bad 
management unintentionally led to their desertification. Many civilisations, e.g. the Greek and Roman empires along the 
Mediterranean, followed the fate of ancient Egypt 'and left behind the ruins of great achievements and another legacy of 
desertification and land exhaustion'. This is particularly evident in the ruin of Ephesus in what is now Turkey. Ephesus 
before settlement had forests of oak, beech and spruce. 'In the end Ephesus was destroyed by its own success'...'The  
fatal mistake of Ephesus was the interruption of the water cycle and disruption of the microclimate. We do not want 
inappropriate planning and development to bring similar desertification to our region 
 
Copy of letter dated 8 May 2021: 

 
Amber-Jade Sanderson, 
Minister for the Environment 
5th Floor,  Dumas House 
2 Havelock Street, 
WEST PERTH  WA 6005 
 
Re: What is your government doing to preserve the integrity of Western Australia's Essential Ecosystem Services? 
 
Dear Amber- Jade, 
 
In your new role as Minister for Environment you will be aware that Western Australia's rich natural ecosystems and all they 
contain, comprise our region's life support systems.  (Dr Judy Edwards, former Minister for  Environment WA).  Indeed, 
Western Australia has been blessed with an extraordinarily rich biodiversity, “like no place else on Earth ”.  (Professor 
Steve Hopper, UWA). 
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The  Essential Ecosystem Services provided by those ecosystems are fundamental to the health and well being of all 
Western Australians and to the health of the economy.  And to planetary health. 
 
In their assessments and decision-making relating to all proposals for 'changed land-use' – for clearing of natural 
vegetation cover in Western Australia -  do EPA, DBCA and DWER factor in impacts of loss of Essential Ecosystem 
Services?  If not, why not? 
 
Environmental health and human health are inextricably linked.  In its assessments and decision-making relating to all 
proposals for clearing of natural vegetation cover in Western Australia, does the WA Department of Environment work 
closely with the WA Department of Health?  If not, why not?   
 
It stands to reason the relentless land clearing in WA, and the loss of  Essential Ecosystem Services associated with that, 
are being done at the expense of public health.  We see no evidence of preventative care.  In the face of such loss, what is 
your Government doing to ensure both environmental health and public health and well-being are maintained?  How?   
 
What data has been gathered about the nature and extent of the cumulative loss of these Essential Ecosystem Services?  
What are the cumulative impacts and cumulative risks associated with that escalating loss? 
 
Where may we view the data please?  The public are key stakeholders.  Western Australia does not appear to be 
compliant in contributing to the Australia State of the Environment Report since 2007.  This is totally unacceptable.   
 
We look forward to your reply. 

  
29. Johnston Street 

Mt Helena 
Thank you for the opportunity to comment on your recently released DRAFT LOCAL BIODIVERSITY STRATEGY. Please 
see below for a list of our comments / concerns / feedback in this area. 

 
1. EMPHASISE IMPORTANCE OF BIODIVERSITY. The document – preferably in the Executive Summary – should 

state clearly that biodiversity is a measure of environmental health (i.e. greater biodiversity = better health), and 
make a clear link between the health of the environment and the health of its human community. It should also 
emphasise that while the Shire has wonderful biodiversity, the region has already suffered large biodiversity loss 
(small-medium mammals) that has already reduced the land’s capacity to be the best, self-sustaining version of 
itself that it can be. 
 

2. Wildlife corridors in places lack connectivity across the landscape. Weed management in such corridors – 
especially watercourses – needs to be an urgent priority.  An ADOPT YOUR VERGE strategy – either voluntary 
with incentives, or compulsory with rate reductions or similar – to place the responsibilities of land owners to 
manage weeds and maintain the structure and composition of some native vegetation – would vastly improve weed 
an connectivity issues.  
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3. Domestic cats. We urgently need more stringent policies on the management of roaming pet cats. Containment, 

incentives for owners to use runs, microchipping, fines if caught roaming. 
 

4. FIRE. More effective LINK between fire management (‘hazard reduction’) and biodiversity conservation. Aboriginal 
People used both concurrently. We used them often in contrast. Too often are there examples of reduction burns 
leading to increased weed presence, reduced / outcompeted native flora. Increasing examples of killing fire-
sensitive understorey species critical as foraging habitat for black cockatoos – IE BANKSIA SESSILIS.  

5. FIRE – The BAL system is not widely understood.  Some general public fear trees, public education is needed so 
that blocks are not 'clear felled' in the hills. We are concerned about unnecessary / excess removal of vegetation 
under BAL. 
“Apart from limited exceptions, the removal of local native vegetation requires planning approval from the Shire and 
the LPS4” 

 
6. Management of conservation reserves alongside volunteer landcare groups. "The Shire requires Bushfire 

Management Plans to contain information that ensures key environmental features such as habitat trees are 
identified and protected". 
How is the Shire providing for this?  This links to point 5 above. 
 

7. Illegal firewooding. This is an increasing issue that needs urgent attention and increased cooperation between 
other land management organisation including DBCA and the Water Authority. Increased compliance required. New 
ranger staff specialising in this? 
 

8. OFF-ROAD VEHICLES. As above. 
 
We are excited about hearing about the following proposed actions/ongoing initiatives which we would like to give full 
endorsement to: 

 
9. New 'Land for Wildlife' scheme - does the public know about this?  Was this previously supported by DBCA? 
 

10. TCUP Seedling program is always well received – please retain at all costs! 
 

11. Develop a comprehensive Lake Leschenaultia Management Plan to protect and enhance the Lake’s environmental 
values whilst allowing for a range of nature-based recreational activities. 

 
12. Hold novel events and undertake low risk trial activities to explore new ways to attract environmental volunteers, 

with outcomes to inform the Shire’s environmental volunteer engagement model and an update of the Friends 
Group Manual. 

 
There are no doubt more but we feel these are some of the most significant and in need of mention. Please feel free to 
contact us via the below means if you would like to discuss anything further in person. 
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30. Wallaby Way 

Chidlow 
In 1983, when we decided to buy our block Lot 4, now 230 Wallaby Way, Chidlow, and subsequently built our new house, 
we did so because of its unique location and free access to Quail Street Reserve. Ever since then we appreciated and 
enjoyed the tranquility of this unique location and sharing it with the local wildlife. Browsing through the Biodiversity 
Strategy 2022 Report, Quail Street Reserve is only mentioned in relation to “Actions-Managing Shire” managed nature 
reserves. Long term 2027-2030. 
 
We appreciate the Shire of Mundaring’s continued efforts in looking after this Reserve and its critical habitat for native 
species. We also want to commend the Shire for ongoing actions to eliminate the impact of 4WDs and trail bikes in these 
reserves, Quail Street Reserve in particular. 
 
Whatever the long term “Actions-Managing Shire” entails, we strongly recommend that continued access to this public 
reserve is important as it is part of a wildlife corridor from Lake Leschenaultia. Enough reason to leave it alone.  
Should any future actions involve limiting or excluding access to Quail Street Reserve become a reality, we would strongly 
oppose this for the following reasons: 
1. This Reserve has been and still is a vital escape route in case of bushfires for residents in this vicinity, should the only 
other escape route to Chidlow be cut off (as occurred in the 1996 bushfire). 
2. As mentioned before Quail Street Reserve is a public reserve and access to it should always be available as it greatly 
enhances the Hills lifestyle. 
3. Any proposed future fencing off, eg electric fences, of Quail Street Reserve would have a 
negative visual impact from adjoining properties and would also affect the value of these 
residences. 
 
We hope that this submission will be considered in any future revised LBS draft. 
 

31. Constance St 
Darlington 

[My comments are based on long experience and involvement ‘on the ground’ BUT mostly only in a limited area of the 
Shire, so should be considered in that light]. 
 
General. The document is well written and presented, and it is pleasing to see the reasoning behind its preparation, 
including the bringing together of many previous strategies. Before reading it my cynical question was why revise 
something (or several things) that seemed to be largely satisfactory on paper but largely ignored in practice and (therefore) 
hardly known about in the community. Wouldn’t the revision just be a similarly interesting desk exercise? However, this 
document does now give a coherent and more concentrated focus, providing an opportunity for the Shire and community to 
really put it into action. There is a lot of hard work and accumulated wisdom in its pages. 
 
Action 1.1 Add “… along with opportunistic weed control”. Where a weed, even a lower priority one, can be ‘nipped in the 
bud’ in a location before becoming a significant problem, it should be. Specifically recognize the importance of ‘edge-
effects’ and the need to target these in bushland management. To some extent this ties in with likely fire management but 
may also be seen as partly in contradiction of the Bradley method. See also additional comment on Appendix 7 below. 
 
Actions 1.3, 1.8 and 1.9 I continue to advocate responsibility for assessment preparation and monitoring of 
management/work plans for reserves should be taken by the Shire, not the Friends group. And they are required even 
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where there is no current Friends group (they could even help get people interested). Friends’ groups should certainly 
assist. I would also urge the KISS principle – a single sheet outlining key threats, intentions, and methods. Better to get a 
lot of these done than more elaborate studies on fewer sites. 
 
Action 1.5 See general comments at end. 
 
Action 2.4 I suggest this could usefully have added some words along the lines of: “taking account of weeds pre- and post-
burn.” This would also better reflect the discussion in the earlier sections. 
 
“Actions relating to road verges” is something of a sore point for me. Ever since my long-ago membership of the EAC 
and the then introduction of the Roadside Code of practice in 1997 I have looked for signs that the code and subsequent 
strategies might yield some positive results. Mostly I have been disappointed with a long period of apparent total neglect 
and failure to adhere to the guidelines laid down. Road verges (along with some private property boundaries) represent the 
most common “edges” (as referred to above) to reserves, and require priority attention, not neglect. 
 
Action 3.5 is a surprise. Other than a specific short-term instance on my recommendation I know of no such efforts to 
“maintain …” ever occurring in this area (I acknowledge there was targeted program on Watsonia in some parts of the 
Shire in recent years). Nor has there been any apparent recognition of “flora roads”. In fact the Shire has been responsible 
for damaging or destroying several of the best flora roads in this area, without the slightest hint of any recognition of what 
they were doing. I obviously don’t argue against the aim of 3.5, just the underlying premise. I can only hope this action will 
get underway in this area. Apart from the one mentioned, where are these flora roads and who knows about them? 
 
Action 3.9 should include revegetation where required (using the seed harvested as referred to in 3.20 or other methods) 
as well as follow up weed control. It is/was required in previous strategies, but only ever done in a few cases long ago. 
 
Action 3.11 is too vague, but I understand a strategy shouldn’t be too prescriptive. The problem is weed control without a 
considered method is a recipe for destruction of any bush potential. Most adjacent owners carry it out by whipper snipping, 
which simply spreads grass weed seeds over the site and wipes out any native seedlings trying to grow. Perhaps some 
words along the lines of “using appropriate methods to allow native regeneration” would be helpful. 
 
Weeds (incl 1.29). I have some issues with Appendix 7. I would like the second sentence to have added: “and be 
amenable to effective long-term control (i.e., reduction or containment) with available resources.” In line with that amended 
targeting, and my own long experience in this area, I would remove Black flag, Bridal creeper, Doublegee, Freesia, Oneleaf 
Cape tulip, Lantana, Madiera vine, Paterson’s curse, and Prickly pear. I would add Acacia floribunda, Arundo donax, 
Brachychiton populneus, Dipogon lignosus, Eucalytus citriodora/maculata, Lathyrus tingitanus, Lupinus angustifolius, 
Olive, Pandorea pandorana, Polygala myrtifolia, and Vinca major. The suggested removals are all either beyond useful 
effective control other than in specific restricted situations, have some limiting bio-controls, or are limited to specific areas 
and not rapidly or widely spreading. This does not mean they should be ignored. The suggested additions are, in my view, 
of far higher priority, and are all amenable to effective and high conservation value control with likely available resources. 
This latter factor does not appear to have been given much or any weight in the draft list (and its predecessors from 2019 
and earlier on which it is based). 
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Illegal access and use. This covers ‘joyriding’ by hoons through reserves, creating tracks and damaging vegetation, along 
with extension of private activities such as burn heaps and rubbish dumping from adjacent residences. I haven’t noticed 
any reference to this in the draft. It is an ongoing problem, hopefully declining as people become more educated and 
aware. Most Friends groups have had some experience of it. It is part of the above-mentioned ‘edge effects’ and needs to 
be recognized in the Strategy as an environmental threat, even if very difficult to deal with in some cases. With the 
continued turn-over of residents there will always be a need for publicity, promotion, education, and enforcement on these 
matters. 
Fire. While the impacts of a warming, drying climate on fire threat are well covered, I haven’t seen any mention of another 
possible factor, thinning of the vegetation, which I believe is now becoming quite evident. When coupled with disease 
processes (which are mentioned), it could be that we will see a reduction in fuel load, partly offsetting the increased risk of 
other factors. It is obviously too early to know. We may end up with more flash fuels, hardly desirable. Fire alarmism in 
recent years has caused (allowed) some existing residents to take extreme destructive measures, not in keeping with living 
in the hills. Without knowing the full details, it also seems from some examples that the building/re-building requirements 
are either forcing or allowing some developers/owners to strip sites of any native vegetation. The Strategy seems to at 
least recognise this. 
 
Conclusion. Overall, this draft reads as an excellent document offering a good deal of hope. That said, it rests entirely on 
its implementation. Some things (e.g. Action 1.5) have too frequently been more hope than result, as private interests and 
pressure on Council result in watered down or dismissed requirements. It will be interesting to see if Council becomes (and 
is allowed to become) more prepared to prioritize the environment in the future as evidence of its deterioration 
accumulates, hopefully not too late. Also, ambitious aims will inevitably be moderated by budget realities. And then there is 
the impending and unknown impact of any enforced local government changes. Hang on to the hope seems a good motto. 
There is some excellent material, some only quickly read, in the appendices, and the Shire is to be commended for 
obtaining and including it. 
 

32. Barkala Way 
Stoneville 

Risk mitigation regarding bush fire management is in the hands of private owners as approximately 50% of the Shire is 
private landowners. 
 
Bio-diversity is also a responsibility of landowners, many of whom require/need education. 
Tree canopy has been great but many residents aren't on board still, and land owners change and new owners need to 
brought up to speed. Resources need to be spent on education of landowners on biodiversity and fire mitigation. Spending 
thousands on widening fire breaks in reserves isn't the whole answer. Biodiversity is lost and weeds take over. Creating 
more fire risks and cost/time to rid the area of the weeds. 
 
We have neighbours who burn their balgas regularly, don't revegetate, and have seeding Flinders on their property and die 
back. Balgas are dying weeds taking over. They think they're doing a great job with fire mitigation but biodiversity in all 
forms is out the window. 
 
Legacy properties require help with improving their 20 metre zone (BPZ) on the property to mitigate fire and with the actual 
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house without huge costs and ridiculous suggestions we have received from particular staff members from the shire. 
Retention of habitat and biodiversity paramount. Education! 
 
I believe the discussion paper covers some of the points I've made especially one size doesn't fit all.  
 
Cost, is important but how is the education disseminated ?  Street by street, neighbourhood watch,, house by house with 
non threatening working parties.  
 
Change has to come from Shire and landowners, but the Shire needs to walk the talk, to be creditable, and all decisions 
must be scientifically based.  
 

33. Ryecroft Rd 
Darlington 

Sections on clearing and illegal logging should highlight that the Environmental Protection Act 1986, administered through 
the Department of Water and Environmental Regulation, is the primary legislation governing removal of native vegetation. 
Clearing may only occur through either a clearing permit, referral or under an exemption. This would highlight and provide 
greater clarity on the legality of clearing native vegetation, on private or public land, the responsible agency. 
 
Reference to illegal logging for firewood to sell should also highlight this is illegal without a permit from the Department of 
Biodiversity, Conservation and Attractions (DBCA) - clearing permit from DWER may also be required. 
 
Additionally, is there any evidence to support this statement:  
"It is possible that the State Government may further expand exemptions from clearing permits and local government 
planning approval in bushfire prone areas in the future, particularly within Asset Protection Zones." Exemptions relating to 
clearing for fire and asset protection are governed by the relevant Acts - the exemptions themselves within the EP Act and 
the Environmental Protection Regulations (Clearing of Native Vegetation) 2004 relate to those relevant Acts. 
 
Also suggest inclusion of an option to providing/selling private/public land for offsets in Rising to the Challenge section, 
which may assist with improving management of natural areas - discussion with DWER about this process may be 
beneficial. Wording in this section also suggests a negative perception of State Government agencies - despite any 
challenges regarding collaboration and communication, negative wording may also inform public perception of those 
responsible State gov agencies. 
 

34. Duncombe Drive 
Parkerville 

Fantastic Biodiversity Strategy, thanks for such a comprehensive approach. Here is my feedback, I only had a brief 
moment to review the draft unfortunately so I apologise if these issues were already addressed. Most of my concerns were 
already addressed in the document so thank you! –  
 
- Under Traditional Owners I would consider changing the line that they 'were' traditional owners to 'are'.  
 
- Cats enter my property and hang out in our bush area eating birds and lizards, I see them on a regular basis and find 
their scats in our sand. I think there needs to be a policy that cats are kept indoors or fenced on peoples own land for the 
protection of our smaller fauna species and heavy fines put in place if they are found outside individuals private property. 



Attachment 3 to Report 6.1 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

320 

  
 
- Developments needs to be hills appropriate and not contributing to the urban sprawl– can we not make our shire the first 
of its kind to approach development in a way that is sustainable(perhaps Fremantle is already planning like this? I know the 
Greens had a plan for development when Scott ludlam was in that developed community centres in this way) Focus on 
going up rather than out, like two story high flats and buildings near our town centres (Mundaring) for those that want the 
hills life but don’t necessarily understand landcare principles and develop housing in an environmentally sensitive way? 
Protect bush areas from any further destruction. 
 
- Pests – foxes and rats are an issue on our land. I don’t like poisoning as it is not humane and is not as you say owl 
friendly. Working with residents to control pests in a humane way would be greatly appreciated.  
 
- Dieback consulting for residents would be appreciated. I am not sure how to protect trees on my land from the spread of it 
and I am loosing many jarrahs. 
 
- Can the shire consider becoming spray free and frack free? These are things that damage our waterways and 
biodiversity. 
 
- Wildlife crossings at corridor cross overs are a concern for me. 
 
- Has edible trees been thought of for verge plantings? Food security is going to be an issue I believe so if energy is going 
in to planting and watering why not make them useful trees in areas where they will be maintained. 
 
- Noongar consultation and education is a priority in my view. Their connection to country is what helped them manage it 
so beautiful. Education for the shire and its constituents on how they connect to nature would be essential. Who are our 
local Noongar elders, how can we connect to them. What do they know of this area and what can they teach us? How can 
we preserve their knowledge and share it with our community members and future guardians. 
Thank you for the thorough plan and the opportunity to comment. 
 

35. Williams St 
Gooseberry Hill  

Overall, the draft Local Biodiversity Strategy is a useful document, and most welcome. Below are some suggestions for 
what could be done, in my view, to improve the document. I appreciate and concur with, in the main, the description of 
challenges and actions to remedy threats, problems and risks.  
 
Policy consolidation 
The document mentions the rationalisation of previous and current environmental policies into a single biodiversity 
Strategy.  
 
This direction is supported as it provides for the clearer articulation of the Shire’s position with respect to the retention, 
protection and enhancement of the biodiversity of the lands and waters that the Shire has jurisdiction for, and in its 
statutory relationships and partnerships with other landowners (including the Wadjuk Noongar prescribed body corporate) 
within the Shire and adjoining LGA jurisdictions.  
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Policy and strategy alignment  
It's important (for educative and accountability reasons) that the those who read the Strategy also understand how the 
Strategy articulates with other policies.  
 
Recommended for inclusion in the body of the document, or in an Appendix:  
• A list of relevant national and state, and international if applicable), laws, policies and strategies that Shire of Mundaring 
needs to or should comply with respect to its Local Biodiversity Strategy (Strategy), and that have a bearing on the 
implementation of the Strategy, including an alignment with any reporting, or biodiversity protection compliance matters 
and government-policy aligned criteria for funding.  
• A comprehensive list of current (and pending) Shire of Mundaring policies and strategies that articulate with the Strategy.  
 
Definition 
A definition of the term ‘biodiversity’ needs to be included in the Strategy. It is suggested that definition is consistent with 
that included in Australia’s Biodiversity Conservation Strategy 2010-2030 , – so that all native species and the habitats they 
need to survive, and flourish, are included under the scope of Mundaring’s Strategy (not only plants, fungi and animals that 
is).  
 
Scope 
Shire policy to do with bush fire risk and mitigation for community safety need to be included in a separate policy or 
strategy, as the Biodiversity Strategy’s scope should be limited to the protection and enhancement of biodiversity.  
 
The Strategy should limit its reference to fire to the use of fire to promote biodiversity and as a carbon abatement measure 
(as it does in the main, but this if this is the intent, then this is not clear, and it could be interpreted as a use of fire in ways 
that contribute to the considerable environmental damage to ecosystems).  
 
In my view, management plans for reserves should not be conservation and fire management plans, as the purpose of the 
plan in conservation, and any conservation work done which includes fire management is a subset of biodiversity 
protection and enhancement, as is weed removal, temporary habitat construction and planting etc. 
 
It’s not clear why the watercourse conservation, and the protection of aquatic species, isn’t explicitly referenced in the 
Shire’s draft Biodiversity Strategy. An= reference to why this is so needs to be in the Strategy (with a pointer as to where 
the reader needs to go to get this information), or watercourse biodiversity strategies need to be incorporated into the 
Biodiversity Strategy. 
 
Community engagement 
The Shire communicates with people who have an interest in the environment in several constructive ways. I have found 
that Environmental Advisory Committee, the Six Seasons Newsletter and the one-on-one advice provided by individual 
officers and in workshops, and the numerous resources, such as booklets, that are available online on the Shire’s 
webpage, and the environmental art project conducted through primary schools, have been very valuable. As a participant 
and convener of the Friends of Falls Park reserve for over 15 years, and as a previous member of the EAC, I have been 
impressed by all of this.  
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It would be useful to articulate the work done by the Shire to engage with the community - inform, consult, involve, 
collaborate and empower - in a systematic way about the protection and enhancement of the natural environment (that is, 
to do this in accordance with the IAP2 Framework for Public Participation which the Shire has adopted in its Community 
Engagement Plan).  
 
In my experience most people who move to the Shire, and many (most) long term residents, know very little about the 
natural environment – its biodiversity and how to care for it – and where to go for advice. This was the case for me, and for 
other private landowners who have been keenly involved in the Friends of Falls Park upstream riparian zone restoration 
work (done mainly to prevent weeds vectoring into the Reserve, and enhance water quality and the adjacent heritage trial 
wildlife corridor)  
 
Included in an all of Shire-level community engagement plan about environment protection, I think it would be good to have 
information about the Shire’s environment and information and resources provided to all residents – perhaps provided 
along with rates notices (or at least a one or two liner to point people to relevant on line info and resources), and promoted 
as a standard line or two in the Shire’s page in the Echo newspaper, so everyone can readily know where to look for 
information about the Shire’s biodiversity and what options people have to protect and conserve our beautiful hills 
environment.  
 
- Community Engagement Landcare (Friends Group) volunteers 
 
At present the Shire’s community engagement practices to do with land care volunteers seem to be mainly contingent on 
the good work done by individual officers. There does not appear to be a comprehensive articulation of the Shire’s 
Community Engagement Framework 2022 with engagement with/for potential and current land care volunteers.  
 
If this was done, the range and complexity of engagement work for and with land care volunteers could be readily 
described to internal Shire workers and managers, as well as the community of people who are involved in volunteering or 
who may be interested in an involvement in NRM. Gaps in the engagement process could also be more readily identified.  
 
Then perhaps the coordinators of Friends Groups and/or the Catchment Councils could provide feedback about the part of 
the annual reporting process that Friends groups currently do. 
 
Partnerships Section for all non-Shire landowners 
It seems inappropriate to include the land tenure issues in the Shire to do with the South West Native Title Agreement in 
the Section ‘The Challenges Ahead’. I suggest that it would be polite to include the potential opportunities and direction for 
this in a section about partnerships with other landowner jurisdictions, such as the State and Federal government-owned 
reserves, and with private landowners.  
 
Resourcing  
Given that the natural environment is the highest priority of residents (as evidenced in consultations conducted in the past 
by the Shire), the budget to employ environment policy and practice staff is too low.  
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The suggestions in the Strategy to employ more staff seem reasonable on the face of it, subject to the business case 
process suggested in the document.  
 
If operational matters such as staffing are to be included in the final Strategy document, it would be useful to also identify 
potential external sources of funding, including an option for ratepayers to make an additional contribution to environment 
projects (of the kind being considered by the City of Kalamunda ) 
Draft Local Biodiversity Strategy (Strategy) comments  
 
Overall, the draft Local Biodiversity Strategy is a useful document, and most welcome. Below are some suggestions for 
what could be done, in my view, to improve the document. I appreciate and concur with, in the main, the description of 
challenges and actions to remedy threats, problems and risks.  
 
Policy consolidation 
The document mentions the rationalisation of previous and current environmental policies into a single biodiversity 
Strategy.  
 
This direction is supported as it provides for the clearer articulation of the Shire’s position with respect to the retention, 
protection and enhancement of the biodiversity of the lands and waters that the Shire has jurisdiction for, and in its 
statutory relationships and partnerships with other landowners (including the Wadjuk Noongar prescribed body corporate) 
within the Shire and adjoining LGA jurisdictions.  
 
Policy and strategy alignment  
It's important (for educative and accountability reasons) that the those who read the Strategy also understand how the 
Strategy articulates with other policies.  
 
Recommended for inclusion in the body of the document, or in an Appendix:  
• A list of relevant national and state, and international if applicable), laws, policies and strategies that Shire of Mundaring 
needs to or should comply with respect to its Local Biodiversity Strategy (Strategy), and that have a bearing on the 
implementation of the Strategy, including an alignment with any reporting, or biodiversity protection compliance matters 
and government-policy aligned criteria for funding.  
• A comprehensive list of current (and pending) Shire of Mundaring policies and strategies that articulate with the Strategy.  
 
Definition 
A definition of the term ‘biodiversity’ needs to be included in the Strategy. It is suggested that definition is consistent with 
that included in Australia’s Biodiversity Conservation Strategy 2010-2030 , – so that all native species and the habitats they 
need to survive, and flourish, are included under the scope of Mundaring’s Strategy (not only plants, fungi and animals that 
is).  
 
Scope 
Shire policy to do with bush fire risk and mitigation for community safety need to be included in a separate policy or 
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strategy, as the Biodiversity Strategy’s scope should be limited to the protection and enhancement of biodiversity.  
 
The Strategy should limit its reference to fire to the use of fire to promote biodiversity and as a carbon abatement measure 
(as it does in the main, but this if this is the intent, then this is not clear, and it could be interpreted as a use of fire in ways 
that contribute to the considerable environmental damage to ecosystems).  
 
In my view, management plans for reserves should not be conservation and fire management plans, as the purpose of the 
plan in conservation, and any conservation work done which includes fire management is a subset of biodiversity 
protection and enhancement, as is weed removal, temporary habitat construction and planting etc. 
 
It’s not clear why the watercourse conservation, and the protection of aquatic species, isn’t explicitly referenced in the 
Shire’s draft Biodiversity Strategy. A reference to why this is so needs to be in the Strategy (with a pointer as to where the 
reader needs to go to get this information), or watercourse biodiversity strategies need to be incorporated into the 
Biodiversity Strategy. 
 
Community engagement 
The Shire communicates with people who have an interest in the environment in several constructive ways. I have found 
that Environmental Advisory Committee, the Six Seasons Newsletter and the one-on-one advice provided by individual 
officers and in workshops, and the numerous resources, such as booklets, that are available online on the Shire’s 
webpage, and the environmental art project conducted through primary schools, have been very valuable. As a participant 
and convener of the Friends of Falls Park reserve for over 15 years, and as a previous member of the EAC, I have been 
impressed by all of this.  
 
It would be useful to articulate the work done by the Shire to engage with the community - inform, consult, involve, 
collaborate and empower - in a systematic way about the protection and enhancement of the natural environment (that is, 
to do this in accordance with the IAP2 Framework for Public Participation which the Shire has adopted in its Community 
Engagement Plan).  
 
In my experience most people who move to the Shire, and many (most) long term residents, know very little about the 
natural environment – its biodiversity and how to care for it – and where to go for advice. This was the case for me, and for 
other private landowners who have been keenly involved in the Friends of Falls Park upstream riparian zone restoration 
work (done mainly to prevent weeds vectoring into the Reserve, and enhance water quality and the adjacent heritage trial 
wildlife corridor)  
 
Included in an all of Shire-level community engagement plan about environment protection, I think it would be good to have 
information about the Shire’s environment and information and resources provided to all residents – perhaps provided 
along with rates notices (or at least a one or two liner to point people to relevant on line info and resources), and promoted 
as a standard line or two in the Shire’s page in the Echo newspaper, so everyone can readily know where to look for 
information about the Shire’s biodiversity and what options people have to protect and conserve our beautiful hills 
environment.  
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- Community Engagement Landcare (Friends Group) volunteers 
 
At present the Shire’s community engagement practices to do with land care volunteers seem to be mainly contingent on 
the good work done by individual officers. There does not appear to be a comprehensive articulation of the Shire’s 
Community Engagement Framework 2022 with engagement with/for potential and current land care volunteers.  
 
If this was done, the range and complexity of engagement work for and with land care volunteers could be readily 
described to internal Shire workers and managers, as well as the community of people who are involved in volunteering or 
who may be interested in an involvement in NRM. Gaps in the engagement process could also be more readily identified.  
 
Then perhaps the coordinators of Friends Groups and/or the Catchment Councils could provide feedback about the part of 
the annual reporting process that Friends groups currently do. 
 
Partnerships Section for all non-Shire landowners 
It seems inappropriate to include the land tenure issues in the Shire to do with the South West Native Title Agreement in 
the Section ‘The Challenges Ahead’. I suggest that it would be polite to include the potential opportunities and direction for 
this in a section about partnerships with other landowner jurisdictions, such as the State and Federal government-owned 
reserves, and with private landowners.  
 
Resourcing  
Given that the natural environment is the highest priority of residents (as evidenced in consultations conducted in the past 
by the Shire), the budget to employ environment policy and practice staff is too low.  
 
The suggestions in the Strategy to employ more staff seem reasonable on the face of it, subject to the business case 
process suggested in the document.  
 
If operational matters such as staffing are to be included in the final Strategy document, it would be useful to also identify 
potential external sources of funding, including an option for ratepayers to make an additional contribution to environment 
projects (of the kind being considered by the City of Kalamunda )  
 
Threats of urban development  
The threats of urban development to biodiversity need to be addressed in a more comprehensive way in the document, 
particularly as they pertain to habitat fragmentation and a loss of species, and the degradation of water quality.  
 
With an increase in urban development in the hills comes an increased risk of animal road injuries and deaths, and traffic 
related insects deaths ( and through the use of pesticides), and the spread of the Toxoplasma gondii parasite by cats 
(which can disable and kill wildlife), and the further depletion of groundwater and associated big tree deaths. These risks 
should also be included in the Strategy. 
 
Increased pressure on natural, beautiful, places 
There has been a very great increase in the number of visitors to Falls Park Reserve since the beginning of the Covid 
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pandemic. As a result, there has been an increase in pollution (mainly dog faeces and rubbish), erosion, and die back 
spread in the Reserve. A focus on tourism/increased visitor risks and opportunities, and how the biodiversity of the 
reserves and other natural places can be protected, is needed, as well as a consideration of funding needs and resources 
(as an example, see the Falls Park draft management plan – available on request).  
 
Bushland fragments  
Given how little is known about the diversity of species from all animal kingdoms in the Shire (including insects etc), plant, 
fungi and slime kingdoms, the suggested removal of bush fragments from the Shire’s reserve portfolio seems irresponsible. 
For example, findings in Dr Kit Prendergast doctoral thesis point to the importance of small bush fragments in urban 
environments to the survival of native bee species in competition with Italian bees. A better approach, I think, would be to 
focus on re-building natural habitat corridors along road reserves and tree canopies linking, where possible, bush 
fragments to the larger biodiversity corridors. I suggest further consultation about this with Friends and Catchment Groups. 
 
Conservation on private land 
The owners of four properties from the upstream from Falls Park Reserve have been involved in riparian zone rehabilitation 
on their lands with support from the Friends of Falls Park and SALP funding since 2021, and an additional private property 
will be included in 2023, thanks to further SALP funding (so now nearly 750m - 1 km of Jane Brook is in the project). During 
this the private landowners have also been involved in voluntary work Falls Park Reserve and the upstream Heritage trail 
reserve.  
 
The engagement of private landowners is a complex task, and one that I don’t have time to write about in too much detail 
at present. But some basic things are important, such as the importance of local landowner champions, access to 
information and resources, neighbours working together on hands on tasks at the Falls Reserve and on private land, 
tangible results (weed removal, seedlings, habitat boxes etc), and helpful environmental officer advice and responsiveness, 
and clear information about timing and accountability (lines of responsibility and reporting requirements) up front.  
 
The support of the Jane Brook Catchment Group, and the can-do attitude of its Chair and Vice Chair has been valuable. 
The workshops organised by the Shire, and the information booklets, have also been very useful in deepening the 
knowledge and commitment of the private landowners so I hear.  
 
A challenge in future is going to maintaining the effort, as many weeds take several years in succession to being under 
control, particularly blackberry, watsonia and tambookie.  
 
A focus group with private landowners to identify what has best facilitated their engagement in land care would be useful, 
so that the findings can be incorporated into the final Local Biodiversity Strategy. 

36. Homestead Rd 
Mahogany Creek 

1. Promote the keeping of old trees on private land and give regular tips and advice on how to maintain and manage them. 
Too many people move to the hills, believe trees cause fires, and chop them down, thus destroying the homes of 
thousands of diverse fauna. 
 
2. Ban cats being allowed to roam outside. Promote cat pens, provide advice to cat owners, enforce strict fines. It's 
harmful to encourage native animals, including birds and quendas, onto my property only to have them attacked by cats. 
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3. Enforce that dogs need to be on a leash and dog owners need to pick up the excrement they create. It's harmful when 
I'm encouraging native animals onto my property only to have someone else's pet attack them and leave excrement that 
deters them or makes them sick. 
 
4. Ban the use of rat bait and heavily promote alternative measures. Too many boobooks are dying. Also, too many native 
rats and marsupials are dying because people can't tell the difference so put rat bait down for everything. 
 
5. Promote the planting of Hills native flora. Consider banning some of the invasive European and African plants. Give tips 
and advice clearly on the website.  
6. Put in crossings - pipes under the road and thin bridges over the road - to connect green areas that are separated by 
road. It's awful to see the amount of quendas, possums snakes, goannas, legless lizards, etc., being squished, especially 
in nature corridors.  
 
7. Make it clear whether the public is allowed to clear non-native vegetation from public areas surrounding their property. It 
would be nice to know I won't get into trouble for taking preventative measures against having invasive plant species on 
my property 

37. Alps Street, 
Mt Helena 

,Thank you for the opportunity to review the Draft Local Biodiversity Strategy. I appreciate the Shire’s considerable effort in 
revising and updating the strategy, and to prepare the informative, balanced,considerate approach.I offer the following 
general comments for consideration: 
 
ENVIRONMENTAL MANAGEMENT SYSTEM 
The Local Biodiversity Strategy provides a thorough summary. However, for a strategy, the document appears to be 
missing the support of a well-structured environmental management system. Notably there is nonalignment between 
biodiversity values, objectives/ goals, risks and opportunities, priorities, actions and indicators. These aspects, and 
particularly how they inform each other, could be strengthened. Many aspects exist and are performing, but the underlying 
structure that binds and aligns all of the Shire’s work would benefit from support by a management system. Work plans and 
objectives (listed in Table 1) are lists of tasks that are not clearly or specifically linked to threats/risks (pg 35), principles 
(pg42) or indicators (pg 75).  
 
Without the visibility of actions linking to specific risks, it is not possible to identify gaps, or determine if the management 
strategy is thorough and effective.  Without indicators linking directly to objectives / principles, it is not possible to measure 
performance and determine if the strategy is effective or if remedial works are required. 
 
An effective environmental management system supports to a corporation’s overarching business management strategy 
and is linked and implemented across an entire business and becomes the responsibility of all employees and contractors 
to align with and adhere to. An environmental management system clearly links and illustrates the corporation’s values, 
policies and objectives, risks and opportunities, procedures and work plans, and performance measurement throughout all 
activities. The system facilitates planning and implementation, and also provides an auditable system that can demonstrate 
a corporation’s due diligence or how duty of care has been adequately administered. An environmental management 
system may include the following items. Many of which will already be in 
place at the Shire, but which may not be strategically linked and aligned throughout the business. 
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• Values and objectives 
• Legal compliance, policies, standards, procedures and protocols 
• Accountability, decision-making processes 
• Risk and opportunity identification, risk assessment and prioritisation 
• Mapping and spatial information management 
• Operational control - management plans and actions plans 
• Resources, timeframes and responsibilities for plan implementation 
• Auditing, verification, assurance and built-to-plan checks 
• Continual evaluation and improvement programs - performance monitoring, measurement, 
completion criteria / indicators 
• Corrective and preventative action / maintenance and mitigation plans 
• Change management 
• Incident, accident and emergency management 
• Training, awareness, education and competence 
• Document control 
• Review and assessment of the management system 
 
BIODIVERSITY RISK ASSESSMENT 
A strong, strategic, risk-based foundation is required to provide an effective Local Biodiversity Strategy. Otherwise, 
implementation of well-intentioned plans can be lost and become ineffective and challenging to demonstrate progress or 
achievement of objectives. 
A biodiversity risk assessment would form the backbone of the Local Biodiversity Strategy and associated management 
and work plans. This risk assessment could be included in the Appendix and clearly demonstrate how aspects of the 
biodiversity strategy are assessed, prioritised and managed. If not yet prepared, or requiring update, a risk assessment 
could be used to clearly and thoroughly identify and document: 
• Key values 
• Threats to values, opportunities, knowledge gaps 
• Evaluation and classification 
• Controls 
• Required actions to eliminate, mitigate or manage risks 
• Priorities, timing and responsibility (internal version) of specific actions and work plans 
The risk assessment then informs and links work plans, performance measurement and continual improvement programs. 
A strategic risk-based approach can align all aspects of the biodiversity strategy, ease documentation burden and 
confusion, facilitate information interpretation and inform implementation plans. A strategic risk-based approach also 
clearly illustrates due diligence and duty of care processes. 
 
SPECIALISED RESOURCES 
Managing biodiversity (and fire) in the Shire of Mundaring is a challenging, complex and important task. The Shire currently 
provides many excellent initiatives and outcomes and do the best they can with the time and resources available to them. 
To implement the actions presented in the Draft Biodiversity Strategy, and effectively improve biodiversity outcomes, roles 
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and projects must be adequately resourced. This means specialised personnel to advise on fire, ecology, hydrology and 
disease, for example.  
 
Allocating additional responsibilities to already stretched positions will not allow for the deep technical knowledge, 
relationship building, collaboration, innovation, strategic thinking and problem solving that are required to advance 
biodiversity and fire management in the Shire of Mundaring. As noted in the strategy, a specialised fire ecology role would 
be a priority resource for the Shire. In addition, a dedicated member promoting / supporting and monitoring compliance 
with agreed land management on private land / subdivisions etc would be beneficial. As would be a role focused on 
reserve management, development and implementation of fire & biodiversity management plans, and Friends group 
coordination. 
 
Potentially all could strategically liaise with Governmental Landholders to progress alignment in that area. I fully support the 
action to adequately resource Shire roles. A strategy, without adequate resources and people to implement, cannot 
succeed. 
 
ALIGNMENT WITH SURROUNDING LANDHOLDERS 
The 2020 DPIRD figure illustrates well the challenge of aligning land management in the Shire, with the vast majority of 
land being held by State Government / Water Corp and Private landholders. Given that the State Government areas are 
generally managed by well-established DBCA protocols - there are opportunities for alignment and collaboration between 
the groups but approaches and strategies may differ given that scale of DBCA areas of responsibility. As already occurs, 
there are opportunities to share knowledge and collaborate, for example on best practice dieback management, fire 
management and flora / fauna / habitat conservation. Perhaps key focus areas for more extensive collaboration and 
alignment on biodiversity and fire management are with Water Corporation and Private Landholders. Priority could be 
given to lands adjacent to Reserves, or that provide key links to corridors, and waterways. Consideration could be given to 
areas of Water Corp land where there may be gaps in environmental management, and where a case could be presented 
for land management to be incorporated into existing management of adjacent Shire Reserves.  
 
For example, at Alps Street Reserve, Mt Helena, where Water Corp land occurs adjacent to the reserve, and where 
vehicular access and surface water drainage increase the risk of dieback and weeds on the biodiversity values of the 
reserve. Potentially Shire weed, disease and fire management plans and standards could be applied to Water Corporation 
land adjacent to Shire managed reserves to reduce risks and impacts to biodiversity. Naturally, adequate resourcing, 
sharing of costs etc would be required to facilitate this approach. As noted in the previous section. On private lands, a 
strategic project to identify priority conservation lands, collaborate and support willing landholders, provide education, 
incentives and long-term monitoring and management of corridors, habitat, wetlands etc could be established, with 
adequate resourcing. Promotion of land covenants and programs such as “Land for Wildlife” encourage and formalise 
custodianship of biodiversity values. These could be revisited, re-vamped and promoted. The Shire may also be able to 
support residents with applications for Government funding for conservations projects. As is currently the Shire approach, 
on private land, where applications are pending for development or subdivision, offsets for disturbance, such as protection 
and / or restoration of creeklines, allocation of public open space, or conservation reserves, setting up of management 
funds and trusts, could be further expanded and become a more significant tool in the Shire’s biodiversity management. 
However, a key component of this is accountability and compliance. Compliance must be monitored, and implementation 
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then audited and proven. A specific compliance monitoring resource would likely be required to manage this initiative. 
Although some aspect of this no doubt is converted through the Planning and Environmental departments. 
 
CUSTODIANSHIP, RESPONSIBILITIES, ACCOUNTABILITIES 
The Executive Summary notes that “At a local level, custodianship of natural areas may include environmental restoration 
after fire, drought or heatwave impacts”. However, this detail is not clearly discussed in the body of the strategy and is not 
a thorough explanation or strategy of custodianship. Priorities for private landholders may include: balanced and informed 
bushfire mitigation plans, reduced clearing, weed management, balanced and informed fire risk management, reduced 
clearing, soil and erosion management, disease minimisation, waterway management, habitat protection and 
enhancement. It would be helpful to clearly list what “custodianship” may look like in the strategy, particularly for private 
land management. In some cases, custodianship for private landholders may require another mechanism, other than good 
will. Through guidelines, written recommendations and possibly more formal routes if private land management 
compromises surrounding biodiversity values. Such as through relevant legislation, particularly for habitat, water courses 
and other significant areas. Alignment with other strategies, such as the Water Hierarchy are important to include – as 
below. As mentioned previously, regarding biodiversity values on private land / development / subdivision (such as water 
courses, habitat trees and remnant bushland), a targeted approach to identify strategic locations and 
values, supported by documented guidance and support, with physical inspection by the SOM would be helpful. 
 
WATER COURSE HIERARCHY STRATEGY 
It would be helpful to include more detailed reference and alignment with the Water Course Hierarchy Strategy and other 
relevant strategies. 
 
RESERVE RATIONALISATION AND FUNDING 
Southwest WA is a global diversity Hot Spot. With increasing clearing and urbanisation, climate change and increasing 
catastrophic events, and spreading diseases. In this context, all natural areas, even degraded ones are important in 
maintaining wildlife corridors, refuge and bio-diverse habitat. Degraded habitat can be improved, and biodiversity values 
enhanced significantly. These areas can give the community the opportunity to engage, connect and become true 
custodians of their local environment. If funding is the key issue - then opportunities for funding should be better 
considered to achieve the Shire's Biodiversity Strategy. 
 
FIRE MITIGATION MEASURES AND BIODIVERSITY 
The Shire has made recent improvements in the alignment of fire and disease mitigation plans, to balance sometimes 
competing values and proprieties. Although this poses many challenges, continued attention and growth is needed in this 
area to ensure mutually beneficial outcomes. The Shire of Mundaring’s Environmental Sustainability Policy (2018) states 
the following, that should guide and shape fire and biodiversity management in our region, and to which all Shire of 
Mundaring departments and staff (and residents where relevant) should hold responsibility for: 
1.2. The Shire will strive to lead by example in balancing bushfire risk management with maintaining biodiversity and 
conservation of natural landscapes. 
1.3. Allocation of Shire resources for natural area management will take into account social and ecological values and the 
nature of threatening processes. 
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4.2. The Shire will remain agile; learning and collaborating with community groups, research in situations and relevant 
government agencies to adapt best practice environmental management to fit the Shire’s context.  
 
To do this, we must ensure, as appropriate, that strong leadership and ample resources are adequately and consistently 
applied. Shire environmental and fire teams must stay up to date with current science, which is complex and nuanced, to 
ensure that fire and biodiversity management is effectively implemented to support safety and biodiversity. Areas for 
immediate exploration with relevant experts are: 
• Optimal fire timing, frequency, intensity and size of burn – variable approach 
• Forest flammability vs fuel loads – is regular burning increasing forest fire risk? 
• Fuel load estimation methodology 
• Soil moisture and leaf litter – impact on fire risk 
• Historic burns and cultural practises – alignment with current knowledge 
• Vegetation type - response and fire ecology 
• Climate change and drought 
• Disease and fire – dieback and canker management practises addressed in fire mitigation plans 
• Threatened species (flora and fauna) response to fire 
• Mosaic burning / size of fires / vegetation types 
• Areas protected from burn 
• Corridors and areas for refuge, habitat tree protection 
• Areas for prioritisation of fire mitigation activities 
• Monitoring, mapping, measurement, maintenance 
• Emergency response planning 
 
Appendix 5: Balancing fire protection, processes and environmental diversity, considerations in the Shire of 
Mundaring 
Appendix 5 of the strategy is a report commissioned by the Shire in 2017, it needs to be brought to the forefront of the 
Biodiversity and Bushfire conversation and addressed. Appendix 5 notes various inconsistencies with the current approach 
to bushfire mitigation methodologies, and the conflict between retention of Local Natural Area vegetation and the 
requirements of the 2015 Bushfire Prone System. The report notes that it is appropriate to maintain 100% tree canopy 
cover in the Asset Protection Zone and that there is no necessity to remove mature trees within the Asset Protection Zone 
in order to increase fire safety. In fact, tree canopy can provide structures protection from radiant heat and ember attack. 
The report makes several recommendations regarding options for improving the accuracy of bushfire risk assessment. It 
would be beneficial for the Shire to report on how these options have been assessed / discarded / incorporated.  
 
Bushfire mitigation activities are one of the biggest threats to biodiversity in the Shire and this needs to be recognised and 
effectively addressed. Once the Shire has contemporised fire mitigation strategies, and regulations, a key area that the 
community needs support and guidance on – is the application of site-specific, effective and balanced bushfire mitigation 
plans for residential areas / private land. Increasingly across the Shire, we see residents entirely clearing residential blocks 
of native vegetation and mature trees. We desperately need dissemination of contemporary, site-specific fire science and 
effective mitigation strategies, to reduce bushfire risk, enhance and protect biodiversity and reduce fear in the community. 
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PRIORITISATION 
Prioritisation of works and resource allocation should be supported through risk assessment process. Generally, I support 
the prioritisation of:  
• staffing roles and resources 
• collaboration with private land holders and Water Corporation for alignment in biodiversity 
management / conservation 
• collaboration with State Government for knowledge sharing / current science / best practise guidance / conservation 
strategies where relevant and alignment on land management practices where relevant 
• biodiversity mapping, monitoring and performance measurement 
• development of site-specific biodiversity management plan development for reserves / conservation areas 
• review, rationalisation and contemporisation of bushfire mitigation strategies and application of evidence-based strategies 
– balancing outcomes for safety and biodiversity – and update in relevant guidance. 
• on-ground implementation of management plans 
• continuation of existing and new strategies for biodiversity management 
o disease identification mapping, treatment and monitoring 
o weed mapping, management and monitoring 
o vegetation mapping and monitoring / restoration projects 
o fire mapping and science-based mosaic burning 
o habitat / habitat tree mapping and protection 
o fauna monitoring and protection 
o targeted and swift feral animal control 
o seedling program and guidance (dieback-free) 
o erosion control 
o creek protection and restoration 
o corridor creation and protection 
• Continued engagement and education of residents, community, Friends groups 
• Identification and protection of cultural heritage through surveys and consultation with Noongar elders. 
 
More specific comments on the document are listed below for consideration: 
Executive Summary 
The exec summary is an opportunity to give people a concise summary of the strategy. It could be more closely tied to the 
content of the document and clearly identify key aspects such as the following: 
• Purpose and scope 
• Mention key guidance / compliance points or documentation – ie Environmental Policy 
• Lists key threats / challenges 
• Summarise key management strategies and principles 
• Sumamarise how strategy will be implemented and monitored, reviewed 
 
Local Environmental Threats (pg 35) – consider inclusion of: 
• Soil management / health / erosion (grazing pressure is mentioned under animals) – particularly for private land – even 
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light disturbance can permanently impact ecosystem health. Residents could be encouraged leave existing bushlands 
undisturbed. 
• Wildfire, fire management and fire mitigation activities currently threaten biodiversity, through disturbance, clearing, 
spread of disease, introduction of weeds, development of monoculture / ecosystem with reduced biodiversity value. 
• Surface water management – erosion, drainage, impediment of waterways through dams etc, sedimentation, pollution – 
refer to Water Hierarchy? 
 
Overall presentation 
The overall presentation is suitable for dissemination to the public. However, a more detailed and structured document may 
provide a more useful, formal document for easier navigation, clarity, review and compliance monitoring / performance 
tracking. 
 
Close 
Much of the southwest of Western Australia- a Global Biodiversity Hotspot, including our Jarrah Forest – has been lost, 
degraded and disregarded, and will continue to do so. The Mundaring Shire and its residents have the opportunity to 
actively advocate for its protection and seek a balance between competing needs. This is a good strategy - thank you for 
the Shire's work on this important aspect of our region, and for the opportunity to review the Local Biodiversity Strategy. 
 

38. Wallaby Way 
Chidlow 

I am extremely concerned after finding out recently that the Shire of Mundaring is proposing to approve a long term lease 
of Quail Street Reserve to Krakamia Wildlife Park. I am a member of Friends of Quail Street Reserve, having cared for this 
reserve for nearly thirty years. It is disappointing that our Friends Group was not notified by the Shire of Mundaring about 
its proposals. 
 
The Shire of Mundaring only has 3% of land in the shire vested with them for Parks and Recreation. It is a great pity that it 
is proposing to lease one of the largest reserves in the shire to an organisation that will restrict access to that land by the 
public. I notice that in their document 'Key draft environmental strategies', that the shire states that it doesn't want to fence 
off reserves. However, if its plan to lease land to Krakamia goes ahead, the Shire of Mundaring will be giving tacit approval 
to Krakamia to erect an electric fence around the reserve to keep people out of the area.  
 
Nearly 30 years ago, the Shire of Mundaring proposed a long term lease of Quail Street Reserve to Krakamia. Various 
reasons for not doing so were raised by concerned community members at that time. Ultimately there was a decision not to 
continue with the proposal when neither Krakamia nor the Shire of Mundaring could give assurances that children would be 
safe near the electric fencing planned to be erected around Parks and Recreation land. I can only hope that common 
sense will prevail this time as well. This proposal requires much more consultation with residents and stakeholders. I 
strongly oppose this proposal to allow a long term lease of Parks and Recreation land to Krakamia. I also don't want 
electric fencing to be erected around Parks and Recreation land. This land should remain accessible to the public as 
originally intended. 
 

39 Evergreen 
Consultancy 

Firstly, thank you for the opportunity to review the strategy. I think it is a nice document that goes part of the way to 
achieving what it sets out to. It is clearly worded and has lots of nice local images. It is commendable that the Shire is 
proposing more staff resources to manage its reserves and community liaison and suggestions of a local landcare centre 
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and participating in research trials are brilliant!  In general, I think the document does a great job of describing the 
challenges and threats faced by biodiversity in the Shire, but it really lacks in documenting our biodiversity strengths and 
assets. I also think the strategy lacks a strong vision statement that clearly defines what the Shire wants to achieve, and it 
doesn’t prioritise actions to guide council decision making in a limited funding environment. It would also benefit from better 
structuring to avoid repetition and discussing the same topic over several sections. In summary, it’s a good document that 
makes a good start, but it needs to be strengthened and built upon with additional work to satisfy its objective as a 
biodiversity strategy.  I think that with some more work, this could be a great document and one that will set the Shire in 
good stead.  
 
I have provided general and specific comments below. It has taken me the whole day to review the document in detail and 
I hope my comments are taken in the good faith they are intended. I have not reviewed the BS appendices or Water 
Hierarchy Strategy because I ran out of time.  
 
Overall comments 
 
1. Biodiversity definition.  
There is no definition of biodiversity in the document. Biodiversity is everything that lives in an ecosystem – flora and fauna. 
This strategy only really focuses on flora/vegetation with very little consideration given to native fauna – animals, 
macroinvertebrates, insects and microorganisms, all of which play a critical role in maintaining our biodiversity. The 
document says this: 

 
You can’t have a biodiversity strategy that does not consider fauna. It isn’t sufficient to just make the above statement and 
leave it at that. The document needs more detail. Yes, we don’t have all of the information on fauna, but we do have a lot 
of desk-top information that is readily available and should be included. What protected species do we have in Mundaring? 
How do the wildlife corridors and local natural areas relate to seasonal animal presence/migration/nesting/feeding? The 
strategy needs to include that as a baseline that can be built upon, perhaps with future monitoring or citizen science data. 
Mundaring is home to protected species including “near threatened” chuditch and “endangered” black cockatoos, but there 
is no mention of them. The lack of consideration of native fauna is a major omission in the document.  
Similarly, the document does not describe our biodiversity assets very well. What are our biodiversity strengths? Where are 
our biodiversity hotspots? Do we have any protected priority ecosystems, important sites or special areas? Where are our 
important trees, important ecological communities, important watercourses and wetlands etc. How can we leverage our 
strengths? John Forrest National Park and Beelu National Park are both important local biodiversity within our local area 
but are not mentioned.  The Helena River is one of the last major river valleys with intact native vegetation in the Perth 
metro area, and one of Perth’s last freshwater rivers, yet it is not described in this document.   
 
2. The vision.  
I really do not agree with the vision statement and think it needs to be re-written. Its currently stated as: 
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1. Local natural areas are referred to in the 2013 LPS but there is no definition of what an LNA is in this document, no map 
of where they are and no discussion on how they are connected to the wildlife corridors in this strategy. What does LNA 
mean? Where exactly is it referring to?  
2. Protection is not strong enough for a vision. It needs to be proactive not just reactive  – something that protects and 
enhances or protects and restores.  
3. It is not acceptable to rely on community stewardship to protect and care for our natural areas. The Shire needs to be 
taking a leadership role in terms of guiding a strong vision and leading advocacy with other landowners to encourage them 
to take action for our community.  
4. What does stewardship actually mean? Same as custodianship which appears elsewhere in the document. What does 
this actually mean on the ground in terms of management responsibilities? 
5. What does strong culture of conservation mean? Who has the culture – the Shire or community? This is wishy washy, 
what does it mean?  
6. The vision has no mention of biodiversity in a biodiversity strategy. How does this vision relate to biodiversity? 
On a side note, the vision is buried half way through the document and is completely lost. It needs to be at the front of the 
document to set the scene from the start.  
A suggested vision could be: The Shire of Mundaring is a place where biodiversity is enhanced and restored through a 
robust planning framework and science-first management approach that prioritises our unique natural environment and 
empowers meaningful and collaborative landcare.  
I’m not fixed on this but wanted to make a suggestion. 
 
3. Urban development, economic growth and Local Planning Scheme 
One of the biggest threats to our biodiversity is urban development. We have cleared a lot of land in less than 200 years 
and it has cost our biodiversity dearly. There is a reason we are a global biodiversity hotspot, and that is specifically 
because our flora and fauna is under serious threat.   
The state gov is continually pushing for LGAs to free up land for urban development as it works towards its goal of a 3.5 
million Perth population by 2030. We are currently at 2.1 million. There is a LOT of urban development to come. What does 
this mean for Mundaring? 
The Shire is currently working on an Economic Development and Tourism Strategy that is built on the premise that: 

 Mundaring is unique in the Perth metro with a very different physical landscape and infrastructure base compared 
to most other LGAs on the Swan Coastal Plain, and that brings different planning considerations (waste water, 
traffic, bushfire) which set a different framework for what development can occur.   

 Mundaring does not have a suitable environment for growing its local economy through large scale urban 
development.  

 The Shire cannot do what most other LGAs can to grow its local economy through large scale urban development 
because it does not have a suitable environment, and so needs an alternative strategy to grow its local economy 
through tourism and other non-heavy industries (arts, heritage, culture etc).  

This vision for the Shire’s future needs to be reflected in the Biodiversity Strategy. 
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In turn, this needs to be reflected in the Local Planning Scheme as the framework for determining all future land use in the 
Shire (except crown land). If the two are disconnected, the strategy won’t have much “power” in the real world as the LPS 
will dictate what we end up with.  
How will the wildlife corridors be protected by the LPS so they are maintained in perpetuity? How are they different from 
local natural areas which are in the 2013 LPS?  Does the 2013 LPS accurately reflect the increased pressure our 
biodiversity is under in 2023? Does it reflect the Shire’s new economic growth strategy to focus on sustainable tourism 
rather than large scale urban expansion? For example, do we still want to see developments like the 2016 Helena Valley 
Urban Expansion plan that resulted in the loss of riparian and floodplain landscapes in the Lower Helena River? Or are we 
planning for a different future? This is very important context and sets the scene for everything that will come in the future.  
 
4. The importance of water. 
The strategy needs to be much stronger around the importance of protecting water in our drying climate. It needs to tie in 
more with the findings of the accompanying Watercourse Hierarchy Strategy that concluded that we need to detain more 
water in the hills, slow it down and retain it for the health of our ecosystems. How are we going to do that, what 
opportunities are there to make that happen in the Shire, both on crown land and private? How can we change how the 
shire and community value’s watercourses in a drying climate? This consideration needs to extend to all “waterways” 
including ephemeral creeks, urban drainage and low lying /floodplain environments. How do we ensure protection of 
watercourses and floodplains through the LPS?  
 
5. Balancing bushfire risk with biodiversity.  
The document does not adequately deal with the issue of balancing bushfire risk with biodiversity, despite the Shire’s 
environmental policy stating that we will be a leader in this field. Despite acknowledging the issue to be one of the primary 
drivers for land management and one of the most significant issues facing our local biodiversity, it does not attempt to deal 
with the issue. When I recently raised this with the Shire as Friends of the Glen Forrest Superblock I was told that this 
strategy would address the issue. It doesn’t. It makes some good suggestions, like employing a fire ecologist to work with 
the enviro and fire teams and exploring cultural burning, but it stops short of tackling the issue by putting it in the ‘down the 
line” basket. The issue remains unresolved and this is a major omission in the document.  
 
6. Document structure.  
The document would benefit from better structuring to remove a lot of its repetition.  
The document would also benefit from a typical SWOT analysis (strengths, weaknesses, opportunities and threats) – it has 
a lot about weaknesses and threats but is lacking detailed discussion about our strengths and opportunities. See above no. 
1.  
 
It has a Rising to the Challenge section, which feels like it could be about opportunities, but lots of that discussion falls 
back into weaknesses and challenges. For example, page 48/146 starts talking again about challenges associated with 
bushfire management despite us having discussed them in the local challenges section. This should be consolidated so it 
only talks about challenges in the threats section and opportunities in the other. Same goes for most topics covered.  
Most strategic plans have overarching themes/pillars/guiding principles that help to organise the discussion and tie the 
vision into action plans. This strategy has a section called Principles but it only seems to contain two sub-sections called 
“Celebrate Nature” and “Expand and Support Volunteer Network”. The document needs to clearly list its guiding principles 
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and overarching themes. This would make it easier to move through the document and see how all of the detail that is 
contained in the challenges and threats sections links to the overall vision and the action plans.  
 
7. Regional connections. 
Not much is said about what happens to biodiversity, local natural areas or the wildlife corridors when they leave the 
Shire’s boundary. Obviously they don’t just stop. What collaboration or partnership is happening with other LGAs or state 
government departments (DBCA and DWER/Water Corp) to manage crown land on a regional scale? The bigger pictures 
needs to be presented and considered, including consideration of a coordinated regional or strategic approach for things 
like feral animal control, weed management etc.  
 
8. No priorities in the action plans.  
There are a lot of actions – 105 in total. This is admirable, but how can they be prioritised by Council with a limited budget? 
Which are the most important actions or the easy wins where you can have the most impact? Can they be streamlined to 
be more manageable? 
 
9. Performance of the strategy. 
The strategy needs to include quantitative KPIs so the Shire can monitor and assess performance. What good is a strategy 
if we can’t measure its effectiveness? How will we know if it is doing what it set out to do? Who will be responsible for its 
overall performance when the actions are split across different service areas e.g. planning & environment, community 
safety etc? 
 
10. General tone. 
The document paints quite a negative picture – its a bit doom and gloom with lots of  “we can’t do anything about this as its 
private land or state land or someone else’s remit” which doesn’t really leave me feeling very enthusiastic or optimistic 
about opportunities for real change. This talks back to my point about a SWOT analysis – this strategy does not document 
the Shire’s biodiversity strengths and opportunities very well. We need the community to feel positive/hopeful that this isn’t 
just a list of things we should be doing, but that we WILL be doing.  
 
Specific comments  
 

 Page 10/146 – I do not think you can make the argument that the aerial photography shows “significant regrowth of 
native vegetation in some areas”. On the contrary, it shows it becoming more patchy and fragmented. 

 Page 11/146 – the statement about denser settlement being possible on the coastal plain where lots can connect to 
deep sewerage is too simplistic and reduces the issue down to wastewater which is not reflective of the whole 
picture. 

 Page 12/146 – the statement about North Parkerville and North Stoneville ultimately resting with the state 
government may be true but where is the local context? Shire Councillors have repeatedly voted against the 
development as not being suitable for Mundaring. Why does the document not include this important local context? 

 Page 12/146 – talks about the LPS having mapping of Local Natural Areas – we need more detail on this. Where is 
the map showing the areas? What does a LNA designation mean - is it that development cannot occur in these 
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areas or only certain types of development? How do the LNAs relate to the wildlife corridors and how will the wildlife 
corridors be picked up by the LPS?  

 Page 15/146 – we need to see the detail/justification about which actions from previous strategies were deemed to 
be irrelevant and/or recommended not to be continued.  It is important context for why the shire has removed 
previous actions and deemed them no longer important or relevant. This could be put into an appendix.  

 Page 19/146 – this is all a bit doom and gloom with talk of degraded reserves and limited Shire resources. What 
about the positive – we have an active community that are environmentally motivated and we have NGOs that 
invest significant resources into landcare on crown land including Perth NRM.  

 Page 23/146 – makes a statement that wildlife corridors do not have to be continuous ribbons of bush but instead 
can be stepping stones. More detail is needed here. Why don’t they need to be continuous? How does wildlife 
move between them otherwise? Where is the evidence to back this statement up? It doesn’t really make sense. 

 Page 23/146 – you cant really make this general comment about maintaining native fauna when you’ve disregarded 
fauna at the beginning of the document. It’s a bit flippant. 

 Page 23/146 – you say that coming to a common understandings about management of land with other land 
managers presents a significant challenge. Yes, that is obvious. What is the Shire proposing to do about it? Has 
this translated to an action other than a continuation of what you are already doing? 

 Page 23/146 – makes the comment that the Shire only manage 5% of reserves with the rest being state gov. Well, 
why bother then? How is that fact guiding how the Shire manages biodiversity? As it stands, it would appear that it 
would be more effective for the Shire to spend more time on advocacy for better land management practices on 
state gov managed land. 

 Page 25/146 – the document should include a map that shows the potential land within the Shire that could be 
transferred over to the Noongar Boodja Trust under the south west native title agreement. This information is 
available online through SWALSC interactive mapping. The reader needs to see what this means for Mundaring, 
not for the entirety of southwest WA. 

 Page 26/146 – you make a statement about regular use of fire by Noongar people before colonisation. This is way 
too simplistic and inaccurate and needs to be clarified. Not all forests in the Perth area were burned and they 
certainly were not burned as frequently or as hot as present hazard reduction burns.  

 Page 26/146 – yes traditional cultural knowledge should be used with modern scientific research to inform current 
hazard reduction burning. But how is that going to happen in Mundaring? Can we have a program of cultural burns 
on our reserves?  

 Page 26/146 – needs to mention that clearing of unsealed vehicle tracks, particularly on steep slopes, results in 
scouring and soil erosion which can lead to subsequent deposition in our watercourses, leading to sedimentation 
and infilling of water bodies.  

 Page 26/146 – needs to talk about the impact of hazard reduction burning on the quality of our air, water and soil 
and how that might impact biodiversity. How does smoke affects our air quality, particularly in valleys, and how that 
impacts flora/fauna? How do PAHs move from bushfire smoke into sediment that accumulates at the bottom of our 
watercourses and impact fish and macroinverts? How does fire affect soil microbiology?  

 Page 26/146 – yes habitat trees need more protection. How are you going to do this? Does the Shire know where 
its habitat trees are and is there mapping easily available to the community that shows this? At the very least, we 
need a significant tree register, which could also include scar trees, and a tree preservation law for private 
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properties. The strategy should also explain why the Shire of Mundaring requires only habitat trees over 800mm to 
be recorded rather than state and federal guidelines of 500mm for Jarrah and Marri and 300mm for Wandoo and 
Salmon gum. Where is the detail? 

 Page 26/146 – needs to include the minimal requirements that DFES require from the Shire in terms of bushfire 
mitigation. I recently raised this at Glen Forrest Superblock and was told that DFES have a minimum standard for 
some of these reserves including Xm wide firebreaks. If this is mandatory, it needs to be specified in the document 
to give community context about what the Shire is legally required to do. This will help with managing expectations.  

 Page 26/146 – needs to include discussion about how creation of firebreaks in reserves can also increase the risk 
of dieback, soil erosion, water runoff and weeds if not constructed or maintained properly.  

 Page 26/146 – needs to include discussion around the appropriateness of using forestry mulching  as a bushfire 
management practice and the risk of spreading weeds/dieback if not done carefully. Is forestry mulching best 
practice?  

 Page 27/146 – talks about bushfire mitigation in terms of hazard reduction but doesn’t mention what FESA states is 
the leading cause of bushfires e.g. arson or human intervention. How do we tackle that e.g. public education, strong 
advocacy for higher penalties for offenders? 

 Page 28/146 – this skirts around a major issue in that more and more scientists are speaking out against DBCA 
hazard reduction practices on crown land, including former DBCA staff. This issue cannot and should not be 
ignored and will need to be resolved as we move into a drying climate. Given that the Shire aims to be a leader in 
this regard, it needs to do a lot more to push a science-first approach with regards to bushfire management. 
Bushfire risk management affects our Shire more than most as one that is heavily forested and has one of the 
highest proportions of state gov managed land. We are in an ideal position to facilitate positive change.  

 Page 30/146 – it seems strange to talk about cane toads and not talk about other feral species in the Shire that 
currently pose a greater threat for our native fauna e.g. cats and foxes. They should be included in here, or cane 
toads moved to the feral animal section further on in the document. It doesn’t need its own section.  

 Page 32/146 – this section recognises human induced climate change as a key threat to biodiversity that requires 
reduction of carbon emissions. Therefore it needs to include consideration of the massive carbon emissions that 
come from large scale hazard reduction burns in the Shire. Do we know how much carbon is released into the 
atmosphere when burns are conducted in our Shire?    

 Page 35/146 – the Local Environmental Threats section is a bit disjointed and jumps around a bit – it talks about 
cane toads, then onto something else, then back to feral animals for example.  

 Page 35/146 – needs to include canker which is a serious threat to our marri trees. 

 Page 36/146 – talks about clearing without mentioning why most clearing occurs i.e. urban development and the 
pressure from the state gov to clear land to accommodate a huge projected population increase in just 7 years’ 
time.   

 Page 36/146 – needs to include mention of Environmentally Sensitive Areas or Threatened Ecological Communities 
where clearing exemptions do not apply.  

 Page 38/146 – needs to recognise that a lot more effort/resources needs to be focused on weed management both 
in terms of improving biodiversity and reducing bushfire risk. What kind of advocacy does the Shire do to increase 
the amount of weed management undertaken by the state gov in our Shire e.g. grassy weeds on road reserves, 
blackberry and bridal creeper in the Helena Valley? How is the Shire prioritising WONS? 
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 Page 38/146 – needs to do way more in terms of strong advocacy to the state government about weed control on 

state gov land. What is the point in spending money on weed removal on local gov land when the weed source is 
not being addressed on adjacent state gov land?  Lots of examples of this e.g. arum lily, watsonia and blackberry 
infestations along creek lines.  

 Page 38/146 – needs something about the importance of educating residents about what they plant and remove 
from their gardens, including linking it to bushfire management. We spend so much time removing weedy wattles 
from the superblock, then it comes back next year when hundreds of seeds blow in from the next door residential 
garden.  We need a proactive program where the Shire approaches residents with problem plants adjoining 
bushlands and actively removes the plants and replaces them with native species.  Some people are older and cant 
remove them themselves and some people just don’t realise they are a problem. I often think people would be 
horrified if they knew how flammable the weedy wattles are. This would go a long way to managing bushfire risk.  

 Page 38/146 – the statement at the bottom of the page that says financial assistance for bushfire management may 
not be available for weed control if it is seen as an environmental issue. This is a concerning statement – does this 
really mean that DFES (or whoever the funding body are) don’t see the link between weed removal and bushfire 
risk reduction? 

 Page 39/146 – why isn’t cane toads in this section? It doesn’t make sense that it gets its own section earlier in the 
document.  

 Page 39/146 – this needs to include people riding their horses in national parks, despite not being supposed to, and 
the impact this has on soil erosion, particularly when crossing watercourses, and the spread of grassy weeds in 
horse manure.  

 Page 39/146 – what is the difference between feral and domestic cats? How are you defining it? They both kill 
native fauna indiscriminately. 

 Page 39/146 – the statement  “control of domestic cats is the responsibility of cat owners” is weak and not 
acceptable. We have a real problem with cats in our Shire and their impact on native fauna, whether that be feral or 
domestic, however you want to define it. I have plenty of night vision photos from Glen Forrest of foxes and cats 
with dead bandicoots in their mouths if you’d like to include them in this document? It isn’t good enough to just say 
not our problem. Many LGA are now implementing local cat laws that mean that cats have to be restrained when 
outside of your residence. This is an example of best practice meets common sense and there is no excuse for the 
Shire not adopting the same strong position, particularly as we live in such a nature rich environment. This has to 
be changed.  

 Page 39/146 – what happens to feral cats that are trapped? What happens to domestic cats that are trapped? What 
happens to registered cat owners of trapped cats? More detail needed. 

 Page 40/146 – you say that information on the fox population in the Perth Hills is very limited but that’s very 
ambiguous and makes it sound like you don’t know. We do know that there are foxes here, particularly in the urban 
areas, and there is plenty of evidence of them attacking chickens as well as native animals.  

 Page 40/146 – the section on foxes only talks about management using fencing which is not viable for us. Why 
doesn’t this include discussion of other methods of control? What about trapping and baiting? What new technology 
is out there?  

 Page 40/146 – needs to include potential contamination of watercourses by wastewater treatment systems and old 
septics.  
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 Page 40/146 – the statement on air pollution needs its own section and a bit more detail. Yes it’s the role of DWER 

but what do we know about our air quality? What is our baseline? How does our air quality affect biodiversity? How 
does the Shire advocate for better air quality, do we need to advocate for better quality?  It’s not enough to just say 
this is the remit of DWER, end of story.  

 Page 41/146 – see earlier comments on the vision – this vision is inadequate. 

 Page 43/146 – needs to include the Eastern Regional Landcare program and NGOs such as Perth NRM and 
EMRC.  

 Page 44/146 – needs to go further than just acknowledging the wealth of local knowledge the friends group hold. 
There needs to be some more effort around documenting this knowledge, particularly as friends groups members 
become older and there is a risk of local knowledge not being passed on, and also formal recognition of friends 
groups as valued and respected stakeholders who should be formally consulted about planning matters that 
concern their local area.  

 Page 44/146 – some of this wording around grants and priority reserves could be reworded to present as an 
opportunity rather than a weakness.  

 Page 44/146 – should include the earlier statement made somewhere else in the document about the $ value of 
volunteering to the Shire.  

 Page 45/146 – this section could really scare off potential volunteers – its worded strongly enough that its making 
me thing twice about being a volunteer coordinator! Think carefully about how you word messages and what you 
want to achieve. Do you want to encourage volunteers or put them off!? 

 Page 45/145 – how are you going to restrict weed control chemicals to friend groups? What does that mean – 
restrict or prohibit? If you are going to restrict weed control chemicals to friends groups, many who do a lot of the 
weeding “leg work” free of charge, how are you going to replace it with paid resources? Are there other more 
effective ways to manage health and safety risks rather than restrict weed control chemicals?  

 Page 45/145 – states that volunteer coordinators could expose themselves to work safe risks. This has serious 
ramifications and needs more detail. What risks are volunteer coordinators exposing themselves to? Are you 
suggesting volunteers could be legally responsible for other volunteers? What risk do they face e.g. financial 
penalties, jail time etc? How are you making sure volunteer coordinators know what risk they are signing up to?  

 Page 45/146 – states that removal or planting of vegetation without a permit could represent a breach of the Shire’s 
property local law. What? Again, this has serious ramifications and needs more detail. Are you really saying that 
Friends groups need a permit to plant seedlings or remove weeds? This is news to me as we have 
planted/removed weeds without a permit. What permit is needed (not talking about a native clearing permit 
obviously)?  

 Page 46/146 – states that Friends groups and the Shire must pursue a balanced outcome in terms of bushfire and 
biodiversity. Yes. But how are you going to do that? What formal processes are in place to mandate discussions 
about achieving that balance between the shire and community groups, and between shire departments (enviro and 
bushfire)? A communication plan is needed as part of Fire and Environmental Work Plans at the very least.  

 Page 48/146 – states that not all weeds can be removed under MAF funding. Include more detail in this section or 
the earlier weeds section on which Mundaring-specific weeds can and can’t be removed under MAF. 

 Page 48/146 – the reserve rationalisation initiative is a horrible idea that will only perpetuate more urban 
development, more clearing and biodiversity loss. How would reserves be valued or identified as having low 
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ecological value? What factors would that consider? Wouldn’t it be a better strategy to empower communities and 
schools to adopt a reserve rather than sell them so you have less reserves to manage? Is that really the best we 
can come up with? Who proposed this idea and where did it come from? It really needs to be removed from the 
document.  

 Page 49/146 – will Environmental Asset Inspections now be suggested to people who live within wildlife corridors 
as well as LNA?  

 Page 51/146 – how do the wildlife corridors and REL consider fences or infrastructure barriers on private and crown 
land that restrict wildlife movement?  

 Page 53/146 – all of this seems to be discussion about challenges posed by animal management rather than 
opportunities. This should be consolidated with the earlier section about feral animals in the local threats section.  

 Page 55/146 – needs to include the importance of not leaving stagnant water around and the associated risk of 
encouraging mosquitos.  

 Page 55/146 – do these suggested actions for maintaining water for wildlife translate to specific actions in the 
action plan? 

 Page 55/146 – calls for rehabilitation of priority watercourses. Needs more detail as it doesn’t seem to have 
translated into the action plans. How will this happen What is a priority watercourse? 

 Page 60/146 – these suggested actions for using two-way science to inform bushfire mitigation need to translate to 
specific actions in the action plan.  

 Page 62/146 – shouldn’t this be Actions to protect our Biodiversity rather than Natural Heritage?  

 Lobbying both the state and federal governments to reduce pressure on urban development in the Perth Hills, 
increase funding for environmental purposes and adopt a more science-first approach, particularly with regards to 
bushfire management, should be a key action that the Shire is always doing. 

 Where is our baseline data for the quality of our environment? What is our water and soil quality? What data do you 
have on flora and fauna? What monitoring are we doing now or in the future to understand our baseline and if we 
are improving? What citizen science projects can we tap into? 

 The strategy needs to mention opportunities around the newly established environmental fund what that 
means.  Can this be used to fund specific actions in the strategy? 

 Images should have captions. If you have a photo of the bird, state what bird it is. Give the reader some local 
context to the imagery used.  

 The document needs to be clearer about what time frame it covers – the actions plans cover a certain time period 
but this needs to be started upfront and perhaps in the document title.  

  

40 Newric Road, 
Glen Forrest 

Appears to be a well thought out and thorough document. It is extremely pleasing to see that it is environmentally sound 
(my opinion) and that the shire is showing great integrity in it's approach to the subject.My concerns about the future care 
of the Mundaring environment are as follows: 
 
!. Carbon offsets are a furphy. 
2. Land fragmentation should be avoided. The thought of house blocks being smaller than half an acre is a no. 
3. If the building of a house on such a block means that all the native vegetation on the block has to be cleared (due to 
current fire regulations) then perhaps the owner needs to reduce the size of the house (or go somewhere else). Perhaps 
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the regulations should be relaxed. Most property owners would probably wear the risk. 
4. There is a need to continually approach the State Government to legislate for greater retention of native plants when 
areas are cleared for housing and to get the WA Planning Commission to be more environmentally responsible. We are 
living in different times & they need to adapt. 
5. A push for further legislation to protect vital habitats should be presented to the State government. 
6. Yet again, legislation to increase the restrictions on the owning of cats should be pushed. (Great if cat ownership was 
banned). And it should be a lot stronger than simply saying that cats should be kept within the property, because they 
wouldn't be.. 
7. Interesting to read the information about fire regimes. A huge, incredibly complex problem, but one which I believe is not 
being handled properly (to the best of my limited knowledge) in a way that is being said it should be. All talk, no action. 
Thanks for the opportunity for me to have my say. 

41 Harold St Glen 
Forrest 

First impression is a good and comprehensive document.  
 
comment 1: the document is beautifully illustrated. however, page 15, the insect looks like a feral introduced European 
honeybee which is the antithesis of the intention of the document. please have it look more like a local bee e.g blue-
banded. 
 
page 26 typo ... to inform modern practice  
 
p 28- 29 I agree that the asset protection zone concept is not helpful . Largely we see it misinterpreted as total clearing 
which, given block sizes, increases fragmentation and edge effects. Additionally every one of these cleared edges 
automatically grow weeds and most people don't bother to manage them properly. 
 
This allies with the hugely increasing cost of home and content insurance (for us a $1300 increase for same level of 
insurance in one year) because most people still do not understand how best to care for hills vegetation and allow weed 
invasion and loss of natural protections, which affect everyone. Again, regarding the fire theme, is the language which puts 
the blame on the bush, rather than encouraging individuals' responsibility. While institutions of authority (local government, 
DFES, radio stations etc) continue the misleading phrase 'bushfire", people will blame the bush which promotes more ill-
considered destruction and more fire hazard in a never-ending cycle. Better to use the words 'fire', and 'grass fire' and 'fire 
due to arson' or 'accidental fire" or roadside fire that spread because it began amongst weedy grasses, or watsonias or 
weedy wattles. Perhaps people may begin to understand to be able to manage the most dangerous hazards. Hence, I do 
suggest improvements in communication, that includes choice of words.  
 
On the same theme, all the road edges are becoming worse with weeds, hence fire hazard, particularly watsonia in 
Kalamunda shire and Perennial veldt grass everywhere else. However, the well-intended, OSH rules state the Shire 
landcare team may not work anywhere near the road, and contracting traffic management is prohibitively expensive. So, 
somewhere here, management needs to make allowances for road edge work to be done as it needs to be, for everyone's 
safety. Apart from that, this Shire will be the most attractive of all.  
 
page 39: cats need stronger laws to keep them contained. I see too many cats uncontrolled, hunting any time, day and 
night, and all new families/ residents need regular reminders and incentives to manage their pets. 
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page 40: fox with prey Glen Forrest The railway heritage trail which follows the watercourse Nyaania creek, is a fox 
highway, yet every time we ask for help, it is declined , due to proximity of homes and dogs. Laws need to improve to 
improve fair treatment of local wildlife, rather than preference to pets  
 
Regarding volunteers, Friends groups and historical revegation or rehabilitation works: volunteers can be supported with 
programmes to manage maturing revegetation sites, to reduce the more hazardous middle storey and improve 
understorey. I think the wording in the document is a bit unfair as volunteers have planted what was made available by the 
Shire and relates to the history of landcare, not any one individual's behaviour.  
 
The concept of a hills local nursery for real re-veg could help, as would the provision of reference sites.  
 
Practical assistance with weed management is needed to negotiate the current overcorrection and misunderstanding with 
resultant weed explosions, associated with glyphosate. In reality the weeds are more dangerous (immediate and long-
term) than any perceived anxiety about glyphosate. Shire staff need management support to deal with the public 
misunderstanding, anxieties and complaints, and free them to get on with the work.  
 
The landcare team is inadequate. More on-ground staff are needed to manage local natural areas, independent of 
volunteers  
 
p 55 the concept of providing clean water stations for wildlife is good. Additionally, bat boxes could be installed along 
watercourses where there is danger of complaints about mosquitoes. 
 

42 Coulston Rd  
Boya 

The draft is oblivious to the fact that the vast majority (probably 90%+) of bushfires result from arson or carelessness. Just 
a few days ago, it was in the news that the volunteer firefighter that had lit "nine bushfires in Perth's east" had avoided 
being sent back to jail. 
 
Please include strategies for educating and informing the residents on relevant aspects of arson and the need for care 
when fire risk is present. That education must expressly state that arson and carelessness are the predominant causes of 
bushfires. 
 

43 
 
 
 
 
 
 

Department of Fire 
and Emergency 
Services 

Assessment 
- It should be noted that DFES previously provided advice towards the Balancing Fire Protection Processes and 
Environmental Diversity Considerations in the Shire of Mundaring (paper) (Version 1.0), prepared by Bushfire Prone 
Planning, on the 5th of December 2017. Comments made in that response have not been repeated here, but remain 
relevant to the Strategy insofar as the content relates to recommendations from the discussion paper. - DFES maintains 
reservations over the proposed local variations to the Bushfire Protection Criteria, which it is considered compromise the 
intent of an APZ performing the dual functions of hazard separation and defendable space. - DFES does not seek to make 
comment on the Draft Watercourse Hierarchy Strategy. 
 
Section 
The Challenges Ahead –Future Development & Growth (P.17) 
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Assessment/Comments 
The text states “State vegetation modifications are now embedded into the State planning framework and building 
regulations. They inform bushfire consultant accreditation standards and insurance policies, and are not expected to be 
reduced or withdrawn.” It is not clear how vegetation modification requirements influence bushfire consultant accreditation 
standards. This reference should be reviewed and clarified 
 
Recommendation 
Review and update. 
 
Section 
The Challenges Ahead – Knowledge (pp28-29) 
 
Assessment/Comments 
DFES previously provided advice in relation to the discussion paper Balancing Fire Protection Processes and 
Environmental Diversity Considerations in the Shire of Mundaring. DFES provided comments on the discussion paper by 
letter dated 5 December 2017 (DFES ref D03614). 
 
It is considered that reference to removal of 85% tree canopy exaggerates likely requirements. The APZ standard relates 
to a 15% canopy cover, rather than removal of 85% of canopy cover. In its natural state, northern Jarrah Forest in the Shire 
of Mundaring would be expected to have less than 60% cover, which would obviously not require 85% reduction to achieve 
a total 15% canopy cover. The 15% canopy cover criterion for APZs was developed following consultation through a 
national Bushfire Standards Working Group and remains the standard that DFES would expect to see applied for APZs to 
provide adequate hazard separation and a defendable space. While the paper has been shared with DFES, the wording 
implies that it is being used to inform DFES’ approach, whereas this is not the case. Further discussions on DFES’ 
approach could occur in the future. DFES received correspondence from a CSIRO fire scientist indicating they had not 
formally reviewed the paper and not formalised a position on the matter. It is not clear from the Strategy text whether this is 
the same person, however this should be validated for accuracy prior to publication 
 
Recommendation 
 
The details of this section should be reviewed for accuracy. In particular, DFES requests that the paragraph on p29 be 
reworded to remove the implication that DFES’s approach will be informed by the paper. The reference to 85% canopy 
removal would be more accurately presented as 15% canopy retention 
 
Section 
Table 1, Rec. 1.5 (p.63) 
 
Assessment/Comments 
DFES acknowledges complexities associated with achieving a balance between bushfire management and biodiversity 
conservation as per policy objective 5.4 of State Planning Policy 3.7: Planning in Bushfire Prone Areas (SPP 3.7), 
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 particularly where urban form reflects that seen throughout the Shire of Mundaring. As noted in the Guidelines for SPP 3.7, 

this is best addressed through strategic planning. In line with this approach, DFES supports the use of strategic planning to 
steer development to appropriate locations that minimise the need for clearing, e.g. within established townsites. This is 
addressed largely through “Location” assessment against SPP 3.7. Within a proposal site, “Siting and Design” matters 
enable developments to respond to hazards present. It is noted that the document is a biodiversity strategy rather than a 
planning document as such, however it appears to focus on responding to proposals by recommending conditions, rather 
than promoting refusal or objection where the bushfire and biodiversity matters cannot be adequately resolved. 
 
Recommendation 
DFES encourages the Shire to highlight the possibility of refusing or objecting to proposals where biodiversity and bushfire 
matters cannot be reconciled, rather than recommending use of conditions 
 
DFES recommends that the issues in the above table are considered, and modifications made to subsequent iterations of 
the Strategy. 
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6.2 Adoption of Watercourse Hierarchy Strategy Following Public Consultation 
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Attachments 1. Draft Watercourse Hierarchy Strategy (with modifications 
shown) ⇩  

2. Draft Watercourse Hierarchy Strategy (with modifications 
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3. Schedule of Submissions ⇩   

 
  

SUMMARY 

The main purpose of the Watercourse Hierarchy Strategy (WcHS) is to identify key issues 
and threats facing the management of watercourses in the Shire, and recommend 
corresponding strategic, planning based and operational actions to improve and protect 
watercourses.   

Consultation on the draft WcHS has been completed.  Some of the submissions received 
have recommended that modifications be made to the draft WcHS, some of which have 
been made (refer to Attachment 1).   

The Committee is invited to recommend that Council adopts the revised WcHS (refer to 
Attachment 2). 

BACKGROUND 

Preparing a WcHS was identified as a priority task when the Western Australian Planning 
Commission adopted the Local Planning Strategy in 2013. Council committed to the 
preparation of the WcHS in the Corporate Business Plan, ahead of a major review of the 
Local Planning Strategy.  

The WcHS seeks to delineate watercourses throughout the Shire as accurately as 
possible.  

Previous contour mapping was based on a combination of five metre contours, with more 
detailed contours limited to the foothills. Significant topography changes can exist within a 
five metre contour. LiDAR (Light Detection and Ranging), uses laser pulses to accurately 
measure distance from the light source to reflecting surfaces. LiDAR is typically used to 
create images of the land surface at fine scale (i.e. 0.5m contours).  

Importantly, access to LiDAR technology and mapping processing capability has provided 
the Shire with imagery with unprecedented detail. This has informed the WcHS. Over time 
and combined with other data, it will provide the backbone to support the review of the 
Local Planning Scheme, and potentially other investigations such as more accurate 
bushfire modelling, and more precise infrastructure / stormwater management insights.  

WcHS recommendations were developed by first undertaking a geographically based 
(GIS) synthesis of issues. This provided the backdrop for informed targeted stakeholder 
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consultations, exploring and documenting what might be possible currently and into the 
future. 

Strategic issues and outlook have been represented spatially across the different 
catchments. A new strategic direction is presented which, amongst other more specific 
actions, includes the following recommendations:  

 Better control of storm flow peak-velocities for improved erosion control; 

 Greater focus on protecting and rehabilitating ecological function and biodiversity 
along watercourse corridors, especially through urban and rural residential areas; 

 Better coordinate and integrate watercourse corridor protective and restorative efforts 
between responsible agencies and communities; 

 Provide information about watercourse ecology and function so as to inform and help 
landowners become responsible land managers; 

 Improve sharing of information about bushfire mitigation works and ecological 
restoration efforts along corridors; and 

 To facilitate and support a greater level of community and agency awareness and 
involvement with watercourse corridor protections and enhancements to broaden and 
strengthen local ownership and appreciation of these valuable ecological systems. 

At its November 2022 meeting, Council resolved to endorse the draft WcHS for the 
purpose of advertising (C5.11.22). 

STATUTORY / LEGAL IMPLICATIONS 

The effective implementation of a WcHS is consistent with section 1.3(3) of the Local 
Government Act 1995, which states:  

“In carrying out its functions a local government is to use its best endeavours to meet 
the needs of current and future generations through an integration of environmental 
protection, social advancement and economic prosperity.” 

Broadly, the LBS is a strategic document and does not impose direct statutory or legal 
implications on the Shire.   

The WcHS is specifically referenced within the Shire’s existing Local Planning Scheme 
No.4 and will become a mechanism to guide separation distances from watercourses. It 
will also inform the Shire’s review of Local Planning Scheme No.4.  

POLICY IMPLICATIONS 

Nil 

FINANCIAL IMPLICATIONS 

It must be noted that the full, successful implementation of the recommended actions listed 
under the Strategy will require future budget decisions that potentially result in additional 
resources.  However, some of these these decisions will also be based on the specific 
business cases that are prepared and the range of budget pressures and priorities that 
Council must take into account in its annual corporate business planning and budget 
process.  
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STRATEGIC IMPLICATIONS 

Mundaring Strategic Community Plan 2020 - 2030 

Priority 3 - Built environment 

Objective 3.3 – Regulated land use and building control to meet the current and future 
needs of the community 

Strategy 3.3.1 – Incorporate appropriate planning controls for land use that meet current 
and future needs without compromising the highly valued character of the natural and built 
environment 

Local Planning Strategy 

The Local Planning Strategy makes specific provision for the preparation of a Watercourse 
Hierarchy Strategy: 

“One of the requirements of State Planning Policy 2.9 Water Resources…is that 
Local Planning Strategies should map all water resources within a local government, 
assign each type of resource a priority or hierarchy of significance, and identify 
appropriate setbacks or buffers to these.  

Resources have not allowed the Shire to conduct this work in the preparation of this 
Local Planning Strategy. However, it is recommended that preparation and 
adoption of a Watercourse Hierarchy Strategy should be carried out as a high 
priority.” 

“The Shire supports measures to maintain and improve water quality and the overall 
environmental health of watercourses and waterbodies within the Shire.” 

The following are recommendations from the Local Planning Strategy, amongst others: 

“Prepare and adopt a Watercourse Hierarchy Strategy as a high priority. 

In a Watercourse Hierarchy Strategy, accurately delineate watercourses throughout 
the Shire as far as possible, assign each watercourse within the Shire a particular 
level in a hierarchy, and identify required setbacks to watercourses in each level of 
the hierarchy.” 

SUSTAINABILITY IMPLICATIONS 

Watercourses are vital to the community’s sense of place and wellbeing. They function as 
important recreational areas, hold historical, spiritual and cultural value, support flora and 
fauna, and are used in the suppression of bushfires.  

The WcHS recommends actions the Shire can take to navigate the dual impacts of climate 
change on waterways, which include a drying climate but with more significant storm and 
rainfall events.  

RISK IMPLICATIONS 

Risk: Reputational. Maintaining a contemporary policy framework is central to the Shire’s 
role in providing good governance and decision making. 

Likelihood Consequence Rating 
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Possible Moderate Moderate 

Action / Strategy 

The WcHS provides guidance regarding site and development requirements for land 
within the vicinity of watercourses.  Also, with recommended strategic, planning based 
and operational actions.  It is recommended that the WcHS be adopted by Council. 

EXTERNAL CONSULTATION 

Following Council’s November 2022 decision to endorse the draft WcHS for the purpose of 
advertising, the draft WcHS was advertised concurrently with the Local Biodiversity 
Strategy from 25 November 2022 up to and including 6 February 2023.  Advertising 
included:  

 A notice in the local newspaper;  

 A notice and a copy of the WcHS on the Shire's website and at Shire libraries; 

 Correspondence inviting comment on the WcHS being sent to Friends Groups and 
Catchment Groups within the Shire, Environmental Advisory Committee members, 
Perth NRM, the Department of Water and Environmental Regulation, the Department 
of Biodiversity, Conservation and Attractions, Swan River Trust, the Department of 
Planning Lands and Heritage, the Whadjuk Aboriginal Corporation and Ballardong 
Aboriginal Corporation, the Department of Fire and Emergency Services, City of 
Kalamunda, City of Swan, Shire of York, Shire of Northam, Shire of Toodyay, and the 
Mundaring Volunteer Fire and Rescue Service. 

 Correspondence inviting comment on the WcHS being sent to all existing 
watercourse custodians (to generate interest and landowner insights/participation).  

During this period 27 submissions were received which provided comments on the draft 
WcHS, 2 being from the same submitter.  Refer to Attachment 1 for the draft WcHS which 
shows some of the modifications suggested, and Attachment 3 for the schedule of 
submissions. 

COMMENT 

The WcHS concludes that the Shire’s existing statutory provisions are largely effective and 
require only minor refinements.  These refinements will be considered as part of the minor 
review of Local Planning Scheme No.4. 

VOTING REQUIREMENT 

Simple Majority  

RECOMMENDATION 

 
That Council adopts the draft Watercourse Hierarchy Strategy, as shown in Attachment 2. 
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1. EXECUTIVE SUMMARY  

  

The Watercourse Hierarchy Strategy defines the key issues and threats facing the 

management of watercourses in the Shire and recommends corresponding strategic, planning 

based and operational actions.  

 

The Shire of Mundaring has an extensive watercourse network, totalling a length of 2307km. 

Approximately 40% of the watercourses traverse through private land and around 60% 

through a vast network of public reserves.  

 

Watercourses play a vital role in sustaining biodiversity in the shire. Watercourses also define 

the shire’s distinct landscape amenity and sustain a range of social, cultural and economic 

values. Healthy waterways are therefore integral to delivering on the Shire’s vision - a Place 

for Sustainable Living.  

 

Watercourses and the riparian zonesforeshore areas along the banks are under threat. Key 

threats include changing rainfall patterns due to climate change, land use and development 

pressures and increasing impervious surfaces causing erosion and sedimentation.  

 

Recommendations were developed by first undertaking a geographically-based (GIS) 

synthesis of issues. This provided the backdrop for informed targeted stakeholder 

consultations, exploring and documenting what might be possible currently and into the future.  

 

Strategic issues and outlook have been represented spatially across the different catchments 

(pages 29 to 31 and 37 to 41). A new strategic direction is presented which, amongst other 

more specific actions, include:  

 

1. Better control of storm flow peak-velocities for improved erosion control. 

2. Greater focus on protecting and rehabilitating ecological function and biodiversity along 

watercourse corridors, especially through urban and rural residential areas. 

3. Better coordinate and integrate watercourse corridor protective and restorative efforts 

between responsible agencies and communities. 

4. Provide information about watercourse ecology and function so as to inform and help 

landowners become responsible land managers.  

5. Improve sharing of information about bushfire mitigation works and ecological restoration 

efforts along corridors. 

6. To facilitate and support a greater level of community and agency awareness and 

involvement with watercourse corridor protections and enhancements to broaden and 

strengthen local ownership and appreciation of these valuable ecological systems. 
 

Recommendations inform statutory land use decisions under Local Planning Scheme No.4, 

future investigations, operational priorities and stormwater interventions. The outcomes of this 

strategy have informed the development of Shire’s Local Biodiversity Strategy (particularly the 

wildlife corridor mapping) and Public Open Space strategies. Further, it is intended that the 

findings of the Watercourse Hierarchy Strategy shape the future review of the Local Planning 

Strategy and the next iterations of the Shire’s local planning scheme. 
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2 INTRODUCTION  

2.1 CONTEXT  

 

The geomorphology of the Shire of Mundaring consists of incised perennial and intermittent 

drainage in laterite soils overlying Yilgarn block granite.  This landform is entirely different to the 

coastal plain with its shallow groundwater and nutrient-leaching soils.  Agricultural and urban 

land use on the coastal plain has been largely responsible for the unacceptable nutrient loads 

reaching and threatening the Swan River Estuary.  Stormwater management systems on the 

coastal plain have been focussed on infiltration and bioretention systems that hold the 

stormwater for significant periods of time for treatment.    

 

The Mundaring uplands require special consideration and tailor-made solutions. For example, 

detention systems are required to slow stormwater runoff and reduce its peak velocities which 

lead to erosion. Infiltration basins on the finer-textured clays and loams are less effective 

because the coefficient of infiltration is much less than for Swan Coastal Plain sandy soils.  

Additionally, highly P-fixing soils in the hills bind phosphorus and P levels in runoff from 

Mundaring catchments are currently within the Department of Biodiversity, Conservation and 

Attractions’ Swan River Trust’s acceptable short and long-term targets. Consequently, water 

quantity and velocity management are more significant than water quality (nutrient) 

management.   

 

Land use characteristics also affect watercourse water quality and stream dynamics. Forested 

catchments need to be considered differently to rural residential areas.  Equally, private 

ownership compared to state and local government tenured and operated catchments, differ.   

 
Depending upon the land use characteristics and erosion potentials, water quality can also be 
an issue. Non-structural controls including education and awareness for stormwater 
management would be an effective approach for such catchments. These are institutional and 
pollution prevention practices designed to prevent or minimise pollutants from entering 
stormwater runoff and/or to reduce the volume of stormwater requiring management.   
 
These include better practices of local government operations, asset managers, 
industrial/commercial businesses and householders, through mechanisms such as maintenance 
practices, regulation, strategic planning and education. They usually work by changing 
behaviour through government regulation (e.g. planning and environmental laws), education 
and/or economic instruments. Education and awareness for stormwater management can be 
developed by various sectors of the community to raise awareness and provide a catalyst for a 
behaviour change to reduce pollution entering the stormwater system. 

 

2.2 SHIRE PROFILE  

 

The shire is mostly uncleared of remnant vegetation and, in addition to public land such as 

National Parks, State forest and drinking water supply catchments, Local Natural Areas also 

occur on private land.  There is thus the opportunity, and a significant expectation from Shire 

residents, that the natural environment will be protected and maintained.  The Shire’s Local 

Biodiversity Strategy provides directions for biodiversity protection.   

 

Protection of watercourses within the shire from pollution and sedimentation, from existing and 

future land use and development is important both for the maintenance of environmental values 
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within the shire itself and because watercourses in the shire flow to the Swan and Helena 

Rivers. Local impacts on watercourses may have adverse consequences downstream.  There is 

also a risk of dryland salinity from sub-catchments draining areas to the east and there may be 

acid sulphate soils in some areas of the shire, notably in proximity to watercourses.     

 

More than 2307.6 km of 3-9th-order streamlines across the shire deliver surface runoff with 

lesser amounts of groundwater seepage to the Swan River estuary.  The Swan and Canning 

Rivers have been experiencing regular potentially harmful phytoplankton blooms, a symptom of 

a eutrophic and overloaded system. Urban and rural development within the larger Swan-Avon 

catchment has reduced the hydrological buffering of the Swan-Canning as a system. This 

means that the residence time of water within most catchments has been considerably reduced, 

impeding the natural assimilative processes of riparian corridorsforeshore areas.   

 

Unfortunately, the process of reserving land and separating land uses and/or development from 

creek lines has often failed to deliver the required outcomes. Given the scale and low-density 

population in the Shire, securing waterways into public ownership and regulation alone cannot 

address the fragmented ownership, and fragmented management of waterways throughout the 

Shire. Further, regulation alone does not of itself generate the community mindset or consider 

adequately, the very significant human and financial resources required to balance and manage 

operationally, cultural heritage and biodiversity protections, bushfire risks, hydrological 

functioning, weed infestations, and unauthorised off-road vehicle access, to name a few of the 

often-competing issues.    

 

The WA EPA (2021), has concluded that the planning framework in WA is important for 

managing impacts on riparian environmentsforeshore areas.  To this end the Shire of 

Mundaring has been developing a more responsive and creative policy approach and have 

concluded that a broader stakeholder engagement is essential to delivering greater community 

buy-in and action.  This is exampled by the early successes of various sub-catchment ‘Friends 

of’ groups.  Given the established science, the prevailing policy context and early community 

buy-in, a forensic interrogation of the ‘system’ is now required to determine what has and hasn’t 

worked, where, when, how and why.   

 

The urbanplan and ASE team have embarked upon a geographically-based (GIS) synthesis of 

issues that provides the backdrop for targeted stakeholder consultations, exploring and 

documenting what might be possible currently and into the future.   

 

2.3 WATERCOURSES HIERARCHY STRATEGY APPROACH   

 

Our joint establishment of a local vision for Mundaring’s watercourses is has been guided by 

contemporary scientific and policy development and stakeholder inclusion. It aims to deliver the 

required concise Watercourse Hierarchy Strategy, while addressing various streamline 

hierarchy levels, land tenures and land managers (state and local government and freehold).   

 

To mitigate against changes brought about by land development and other disturbances and 

the subsequent alterations to landform and riparian areasforeshore areas, waterway hydrologic 

and ecological functions need to be maintained as close as practicable to their original state 

(Section 2.6 provides more detail on impacts). The policy response derived from the empirical 

research needs to set strategic actions with assigned responsibility.  In this regard the 
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catchment groups offer a significant vehicle to guide and support freehold owners in managing 

watercourses on private property.   

 

A future role for landowners as joint custodians will be significant if improved management 

practices are to be implemented in all areas of the shire in private ownership.  This recognises 

that around 40 percent of the shire’s waterways are proximate to, or within areas of freehold 

ownership. This requires community actions across the shire, supported by the Shire’s 

communication of information and education materials demonstrating the principles and 

processes and mitigation techniques that will support appropriate actions by all landowners.   

 

2.4 APPROACH TO ENGAGEMENT   

 

To achieve effective community consultation during the pandemic the urbanplan Acacia Springs 

Environmental team, established an informal focus group with representatives from each of the 

catchment groups active within the Shire and undertook targeted communications with members of 

the Shire’s Environmental Advisory Committee.    

 

A number of discussions were held between the consultants and Shire staff with officers of the 

DWER, regarding the use of LiDAR for determining and classifying watercourses. While it was 

appreciated from comparisons with existing data, that the LiDAR-derived watercourse hierarchy 

was a significant improvement in available data for the shire, it was recognised that it should not 

substitute for site-specific assessments of potential impacts and opportunities for particular land 

development initiatives.  

 

This approach drew on detailed local knowledge of catchment and waterway characteristics and 

the experiences of mitigation and restoration activities that had been undertaken over the past 20 

or so years.    

 

For the purpose of this Mundaring Watercourse Hierarchy Strategy, a watercourse has been 

defined as ≥3rd order Strahler Streams mapped across a catchment using LiDAR having equal to 

or better than 5 cm vertical resolution.  

 

2.4.1 ENGAGEMENT OBJECTIVES   

 

The objective of the community engagement with local people was threefold:   

 

a) to glean local understandings of riparian foreshore area function and processes, particularly as 

they related to issues and restoration and mitigation actions;   

b) to share our consulting experience and understanding of waterway functions and process 

more broadly; and,    

c) to explore potential implementation and the required resourcing and support.  

  

The local information that was so freely shared by local ‘experts’, is gratefully acknowledged and 

has been crucial in guiding the direction and outcomes of this investigation.  
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2.5 ISSUES IDENTIFICATION  

 

The development of issues focused on matters aligned with the investigation’s scope requirements 

and were not particularly linked to socio-political implications of future land developments.  Issues 

fell into two groups including:  

 

I. generic issues that applied over much of the shire; and,  

II. localised issues that were associated with particular locations and/or situations.  

  

2.5.1 GENERIC ISSUES  

 

The following issues were collated from members of the Shire’s Environmental Advisory Group and 

determined from various reports and documents. They included:  

 

1. Environmental weeds and pests have been observed in many locations across the shire. 

These include a wide range of introduced grasses and dicotyledons such as nightshade, arum 

lily and cotton bush and pests such as mosquitos, European wasps, rodents, foxes and feral 

animals. The Shire has made a number of on-line resources available such as weed 

identification and control and for pest control.  

 

2. Bank and bed erosion have been observed across the shire. Erosion caused by swiftly flowing 

storm flows has the potential to damage associated infrastructure such as roads, bridges and 

paths, and lead to sedimentation and turbidity impacts on aquatic habitats (Photo plates 1 and 

2) .   

 

3. House values were seen to be related (positively and negatively) to streamline amenity.   

 

4. Wastewater Treatment Plants. Comprehensive sewage treatment and disposal for 

Mundaring’s highly undulating landscape and widely dispersed settlements is not cost 

effective. It would require expensive pressure mains and lengthy pipe runs to suitable 

treatment and disposal sites. Accordingly, a number of small package treatment plants have 

been commissioned that discharge highly treated wastewater to local waterways.  While these 

discharges are licensed to operate within controlled environmental limits, there is community 

concern that equipment failure and population creep could lead to adverse impacts on 

receiving waterways.  The lack of cost-effective options for sewage treatment and finite 

capacities of existing systems have been cited as stifling further population growth and 

development opportunities.  

 

5. Falling rates of community involvement have been observed for most of the shire’s catchment 

groups.  People reported that they have become increasingly time-poor and unable to commit 

as readily to volunteer opportunities.   

 

6. Community engagement with riparian areasforeshore areas has been reported as lessening, 

partly as a consequence of pressures cited for point 5 above.  

 

7. Climate uncertainty was seen as leading to two potentially adverse impacts on the shire’s 

streamlines. This included the predictions of falling overall rainfall for the Perth environs 

leading to drying of riparian areasforeshore areas.  Predictions of increasing frequencies of 
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extreme weather and rainfall conditions have raised concerns over increased velocities of 

stormwater runoff and subsequent increases in erosion.  

 

8. Gaps in integration and inconsistency of agency oversight was seen as sometimes leading to 

less-than-optimal implementation of policies and regulations applying to streamlines. 

9. Phytophthora dieback and Myrtle Rust 

 

2.5.2 LOCALISED ISSUES  

 

There was some duplication of issues raised by representatives of the various Catchment groups 

or gleaned from websites and publications and these have been left here for completeness.  

Some issues are framed as actions and some interpretation has been applied accordingly. 

 

Blackadder / Woodbridge Catchment Group  

• Ecological corridors through urbanised areas are fragmented and require   restoration.  

• Invasive weeds need removal.  

• Local species need to be established utilising local provenance seeds.  

• Remnant vegetation needs additional protections and improved management.  

• Catchment and waterways need to be protected through management and practices that 

consider Aboriginal heritage, recreation needs and accessibility.  

• Awareness of local environmental issues needs to be raised.  

• Environmentally sensitive planning needs to be advocated for development  

 

Lower Helena River Catchment Group  

• Improved ecological connectivity on both sides of waterways.  

• Better linkages between reserves along riparian corridorsforeshore areas.  

• Improved flow and erosion control on side tributaries entering the Helena R.  

• Greater environmental flows down the main channel of the Helena R.  

• Improved regulatory oversight of riparian corridorsforeshore areas.  

• Improved agency integration and consistency.  

 

Jane Brook Catchment Group  

•  Better control of storm flows.  

• Improved erosion control.  

• Improved management of weeds.  

• Greater community engagement and participation.  

• Greater regulatory oversight.  

• Improved agency coordination.  

• More sensitive bushfire mitigation.  
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Susannah Brook Catchment Group  

• More regeneration and rehabilitation for biodiversity.  

• Greater connectedness of wildlife corridors.  

• Improved stream water quality for fauna.  

• Improved rubbish removal and less vandalism.  

• More people involved and having ownership.  

• Better integration with bushfire mitigation.  

 

Wooroloo Brook Land Care Group District Committee 

Note: This group was inactive. Past representatives were interviewed.  

• Salinity arising from eastern catchments needs controlling.  

• Revegetation of gullies and recharge areas.  

• Control of environmental weeds.  

• Channel and bank erosion control.  

• Improved mitigation against catastrophic wildfires which lead to massive erosion.  

• Greater community engagement and involvement.  

  

2.6 ISSUES PRIORITISATION  

 

Issues raised during the community consultation and desktop research were brought together 

and prioritised, using Intercom’s RICE methodology which is based on the following relationship:    

  
Reach was interpreted as the spatial extent of the issue, Impact was seen as the magnitude 

of adverse or beneficial changes arising, Confidence was seen as the reliability of predictions 

of impact and restoration, and Effort was seen as a combination of human, financial and 

logistical inputs required to manage the issue.  Whilst this RICE approach required a level of 

expert-knowledge of the subject matter for its use, it did serve to invite participants to make 

explicit many of their implied assumptions.    

  

The resulting streamline priorities included:   

 

 Priority 1  Better control of storm flows for erosion control.  

 

 Priority 2  Greater levels of regeneration and rehabilitation for biodiversity.  

• Greater community engagement and involvement   

• Better linkages between reserves.  

• Improved bushfire mitigation along corridors to prevent catastrophic wildfires which 

severely damage vegetation, soil seed stores, soil fertility and stability and which can 

lead to accelerated erosion.  

• Ecological corridors through urbanised areas are fragmented and require restoration.  

• Better integration with bushfire mitigation.    
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Picture plate 1:  Photo pairs showing changes in watercourses from 1999 to 2020   

(Early photos courtesy Jane Brook Catchment Group).     
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Picture plate 2: Examples of erosion and watercourse condition within the shire    
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3 CHARACTERISTICS OF RIPARIAN CORRIDORSFORESHORE AREAS  
  

3.1 BACKGROUND  

 

A significant amount of energy has been expended on the development of policies and regulations 

for the protection of riparian corridorsforeshore areas.  There is an extensive global literature on 

the topic describing many different situations and approaches.  This brief review, rather than 

providing a comprehensive documentation of the range of applied policy instruments, has sought 

to describe those situations having some similarity to the social, biophysical and political 

environment of the Shire of Mundaring and its watercourses.  

3.2 WHAT ARE RIPARIAN AREASFORESHORE AREAS?  

 

The answer to this question (Figure 1), is best summarised by the US National Academy Press:  

 

“Lands next to water are fundamental to the livelihood of many species of plants and 

animals, including humans. Birds and other wildlife aggregate in riparian areas, often in great 

abundance. At the same time, society values riparian areas for production of food, access to 

transportation, opportunities for recreation, and natural scenic beauty” (NRC, 2002).   

 

Figure 1  Riparian buffer extends both sides of streamlines  

  

3.3 WHY PROTECT RIPARIAN AREASFORESHORE AREAS?  

 

The WA Waterways Commission provided a rationale:  

 

“Protection and management of riparian areas is essential for maintaining healthy waterways 

and wetlands. Protected foreshores preserve aquatic, littoral and terrestrial habitat for native 

flora and fauna while providing amenity and maintaining scenic quality and landscape 

values. They also reduce the impacts of erosion, sedimentation and nutrient influx in 

waterways” (WRC, 2001b)   
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3.4 HOW DO RIPARIAN AREASFORESHORE AREAS FUNCTION?  

 

The NSW DPI’s Office of water (NSWDPI, 2012), described the functioning of riparian 

corridorsforeshore areas:  

 

• providing bed and bank stability and reducing bank and channel erosion;   

• protecting water quality by trapping sediment, nutrients and other contaminants;   

• providing diversity of habitat for terrestrial, riparian foreshore and aquatic plants (flora) 

and animals (fauna);   

• providing connectivity between wildlife habitats;   

• conveying flood flows and controlling the direction of flood flows;   

• providing an interface or buffer between developments and waterways; and,  

• providing passive recreational uses.   

  

The protection, restoration or rehabilitation of vegetated riparian corridorsforeshore areas is 

important for maintaining or improving the shape, stability (or geomorphic form) and ecological 

functions of a watercourse and bigger is better.  Wider corridors provide greater protection for 

streamline ecological processes.  

 

3.5 HOW WIDE SHOULD PROTECTED RIPARIAN CORRIDORSFORESHORE AREAS BE?  

 

A riparian corridorforeshore area consists of the channel which comprises the bed and banks of 

the watercourse (to the highest bank) and the two sides of the Vegetated Riparian Zone (VRZ) 

adjoining the channel (Figure 1).  It has been recommended that multiple factors such as the 

biophysical conditions (WRC, 2001b, NSWDPI, 2012, WRC, 2001a) of the streamline, and the 

nature of the management requirements (NSWDPI, 2018, Price, 2004, Lovett, 2007), should 

combine to determine the width of protected riparian corridorsforeshore areas (Tables 1 and 2).  

  

Table 1  Riparian Foreshore areacorridor widths in NSW based on stream order (NSWDPI, 2012)  

 

Watercourse  type   VRZ widtha    (m)  Total RC width (m)  

1st order   10  20 m + channel width  

2nd order   20  40 m + channel width  

3rd order   30  60 m + channel width  

4th order and greaterb   40  80 m + channel width  

 

VRZ widtha = Vegetated Riparian Zone each side of watercourse  

Greaterb = includes estuaries, wetlands and any parts of rivers influenced by tidal waters  
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Table 2  National riparian corridorforeshore area widths based on management objectives (Lovett, 2007)  

 

Management objective  Bank width  (m)  Total Corridor width  (m)  

Improve water quality  10 vegetated plus 5-10 grass 

strip  

2 times 15 + channel width  

Reduced stream bank 

erosion  

Minimum width 5  

Bank height 4  

Erosion rate 0.2 x 20 = 4  

Therefore Total = 13  

2 times 13 + channel width  

Maintaining natural light 

and temperature regime in 

streams  

2 to 3 tree or tall shrub widths =  

(5 to 20)  

2 times (5 to 20) + channel width  

Provide food inputs and 

aquatic habitat  

2 to 3 tree or tall shrub widths =  

(5 to 20)  

2 times (5 to 20) + channel width  

Provide terrestrial habitat  10 for small animals  

50 for large animals  

2 times (10 to 50) + channel width  

Preventing stock damage  5 to 20  2 times (5 to 20) + channel width  

Riparian areasForeshore 

areas to enable agricultural 

production  

10 to 30 wide with 20 times that 

length  

2 times (10 to 30) + channel width  

Land clearing for 

agricultural or urban 

development  

20 to 200  ACT – various, NSW 20, Vic – 30  

NT  - various, SA – various  

Qld –1°-2° >50, 3°-4° >100, 5°+  

>200  

  

3.6 IMPACTS ON MUNDARING’S WATERCOURSES  

 

The continuing demand for additional land for housing, industrial development and 

associated infrastructure necessitated by population increases, exerts significant 

pressure on naturally vegetated areas along watercourses. These areas may be impacted 

directly by clearing as part of urban expansion, as well as indirect impacts through 

human disturbance within riparian corridors, fragmentation of patches and the 

introduction of weed and pest vectors.   

 

These direct and indirect pressures on naturally vegetated riparian areas have in many 

areas, compromised the natural functioning of riparian areas.   
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3.67 WESTERN AUSTRALIAN PREFERRED RIPARIAN BUFFERSFORESHORE AREAS  

 

The DWER recommends a flexible approachsite specific criteria based approach to identifying 

riparian buffer widths, rather than simply adopting ‘standard’ widths.  Historically, a width of 30 m 

for waterways and 50 m for estuaries was generally applied. The use of standard widths did not 

allow for negotiation of narrower or wider foreshore widths where this was appropriate in specific 

cases.    

 

Operational policy 4.3 is the State government policy on waterway foreshores  (DoW 2012). This is 

described in more detail in Section 5. The recommended method for determining foreshore widths 

in WA is based on site-specific biophysical criteria (WRC 2001a). The biophysical criteria include: 

vegetation, hydrology, soil type, erosion risk, geology, topography, function, habitat, climate 

change impacts, heritage and the risks from the proposed adjacent land use. The criteria are a 

means of assessing the features, functions, values of and risks to the waterway.  

 

A width of 30 m for waterways and 50 m for estuaries (including the estuarine reaches of rivers) 

could be considered as a general baseline to which additional width is added when needed based 

on specific features, functions, values or to mitigate specific risks.  A watercourse hierarchy 

approach that considers size, flow volumes and position in the catchment helps fine-tune the 

application of regulations.  Sometimes the appropriate width may be much greater than the general 

baseline. For example, for a high-value pristine or near-pristine river with threatened species, 

where logging is proposed nearby, an appropriate foreshore/buffer width might be 100 m. For a 

small degraded creek in a paddock, 15-20 m revegetated foreshore either side may be adequate. 

Note that 10 m is allowed for edge effects, so this should always be added to the width of intact 

riparian foreshore area vegetation (Advice for Section 2.6 was provided by the DWER’s R Lynch 

pers com 2022).  

  

A watercourse hierarchy approach helps:  

 

• establish clear and appropriate guidelines on the width of riparian corridorsforeshore 

areas  

• provide greater flexibility in urban design by allowing a broader range of uses in riparian 

corridorsforeshore areas, including detention basins, cycleways, roads and recreational 

areas  

• enable works and activities to be offset along the length of a riparian corridorforeshore 

area  

• provide greater flexibility with watercourse crossing design  

• remove the need for vegetated buffers in addition to a riparian zoneforeshore area  

• introduce a streamlined assessment approach so that compliant proposals can be 

assessed more quickly.    
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4 IMPACT OF DEVELOPMENT ON STREAMLINE PROCESSES  

 

4.1 RUNOFF  

 

Clearing native vegetation and establishing rural and urban land uses, has a significant impact on 

the water balance and on the nature of catchment hydrologic processes.  Development leads to an 

increase in impervious areas in the urban form and the land surface in agricultural areas becomes 

more impervious because of stock or mechanical compaction.  In these situations, rainfall no 

longer soaks into the ground as readily as before and this results in an increase in the volume and 

velocity of runoff, particularly during peak flow storm events on wetted catchments.    

 

In addition, extensive networks of artificial drainage are routinely constructed to remove stormwater 

from land surfaces into receiving waterways as quickly as possible.  In addition to preventing 

unacceptable levels of flooding, this approach has led to drainage networks that maximise local 

convenience and protection, without adequately considering off-site damage from accelerated flow, 

water pollution, or even the loss of the water resource.  Other problems include increased channel 

erosion and downstream flooding, deposition of sediment, and a resulting loss of property, wildlife 

habitat and natural vegetation.  

 

4.2 SEDIMENT TRANSPORT  

 

In their natural state, particulate solids in streams are regulated substantially by the riparian 

foreshore area vegetation.  Removal or damage to vegetative cover has been found to increase 

the delivery of particulate solids to receiving waterways.  

 

In an undeveloped area, a natural stream normally adjusts so that its cross section and bedslope 

are in approximate equilibrium, with sub-critical flows of <0.6 msec-1 being dominant.  Increased 

volumes of stormwater runoff brought about by clearing and hardening of the catchment typically 

reach super-critical velocities in excess of 0.8 msec-1, which entrain sediments (erosion) and 

produce significant changes in the natural stream channel.  More frequent high-flow events and 

flooding can cause bank and streamline erosion, damage and disrupt ecological processes of 

riparian areasforeshore areas and damage adjacent property, and infrastructure.  Increases in 

peak velocities and increasing frequency of larger flows following development may also have 

implications for the processing and recycling of organic carbon and nutrients within riparian 

areasforeshore areas.   

 

Accelerated channel erosion can also create downstream damage by the deposition of eroded 

sediment.  Lakes reservoirs and estuaries fill, stormwater pipes and culverts become clogged 

causing localised flooding and areas adjacent to streams may become covered with mud and 

debris and weed seeds left after each flood.  Processes leading to the remobilization of sediments 

from upstream reaches of a waterway may, through time, lead to adverse impacts on downstream 

water quality and damage riparian areasforeshore areas.  

 

Suspended solids loadings to receiving wetlands and estuaries are likely to adversely impact on 

biota in a number of ways including physical smothering, increased light attenuation and changes 

to dissolved oxygen fields if the suspended solids contain a significant proportion of refractory 

organic matter.  Physical smothering results when the loading of suspended solids settling onto 
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benthic organisms exceeds their clearance rates.  For benthic plant communities this may reduce 

photosynthesis, and for suspension feeders, this may interfere with modes of feeding.  
  

The accumulation of sediment in watercourses may also reduce the available habitat for 
instream flora and fauna. 

 

4.3 NUTRIENT TRANSPORT  

 

Clearing for urban and agricultural development, combined with the application of artificial 

fertilizers have been responsible for nutrient enrichment of many Australian estuaries (Deeley, 

1999). Nutrients may be discharged to receiving estuaries and wetlands as dissolved or particulate 

forms, and significant amounts of these inputs are potentially biologically available given 

appropriate hydrodynamic processes, settling, resuspension and uptake mechanisms (Deeley, 

1996).  

 

Recent research undertaken in the southwest of WA (Weaver, 2014, McKergow, 2006a, 

McKergow, 2006b, Weaver, 2021) compared catchment-scale nutrient loss and attenuation rates 

from streams without or with vegetated riparian corridorsforeshore areas-.  Low order streams 

were found to have the highest nutrient and sediment concentrations and were more dominated by 

surface runoff. These lower order or smaller watercourses therefore represent the best opportunity 

to attenuate nutrients and sediment.  

 

For surface flow and hill-slope erosion-dominated streams (like much of the Mundaring  

Shire), vegetated riparian buffersforeshore areas provided an effective means of reducing 

suspended solids SS (i.e. reducing erosion) (McKergow, 2003) and P transport, consistent with 

findings for soils with very high P-binding capacities (i.e. silts, loams, clays).  

 

Stormflow into the Swan River from rural areas particularly on the coastal plain has long been 

recognised as a major source of nutrient pollutants. Efforts to date to reduce these nutrients have 

largely been unsuccessful (OAGWA, 2014).  Experience elsewhere shows that it is possible to 

improve the health of rivers in urban areas, but it requires concerted and coordinated effort by the 

overwhelming majority of stakeholders, and long-term action.  Success was found to depend upon 

state agencies, local governments and the private sector being aware of and acknowledging what 

needs to be done and in widespread implementation of restorative solutions (OAGWA, 2014).    

  

4.4 ARE RIPARIAN BUFFERSFORESHORE AREAS EFFECTIVE FOR WATER QUALITY 

IMPROVEMENT?  

 

(Weaver, 2014) raised concerns about the effectiveness of riparian buffersforeshore areas for 

achieving nutrient reductions where there is a high probability of very high levels of P export such 

as on the Swan Coastal Plain.  The cost-effectiveness of a range of agricultural productivity and 

stream restoration measures has recently been estimated (Figure 2).  The left hand diagram with 

the orange circles represents sandy areas subject to P transport by subsurface transport 

mechanisms (leaching) and the right hand diagram with green circles represents areas dominated 

by surface flows such as the Shire of Mundaring. Management measures at the lower left of both 

diagrams have the least probability of success. Conversely, measures in the top right of the 

diagrams have the greatest chance of success.    
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These diagrams suggest that riparian buffersforeshore areas and associated grass filter strips are 

successful at enhancing habitat quality, at attenuating erosion and sediment-bound nutrients 

where surface runoff is the dominant flow mechanism.  Despite their many benefits however, 

riparian buffersforeshore areas may be less effective at attenuating P where sub-surface flows 

dominate.   

 

 

Figure 2  Estimated cost-effectiveness of nutrient management measures Note: 

coastal plain orange, Mundaring Shire green  

  

4.5 IMPLICATIONS AND APPLICATION TO THE SHIRE OF MUNDARING  

 

Riparian buffersForeshore areas and associated grass filter strips are successful at enhancing 

habitat quality and attenuating erosion and sediment-bound nutrients where surface runoff is the 

dominant flow mechanism such as for Mundaring Shire east of the Ridge Hill Shelf.  

 

4.6 IMPACTS ON MUNDARING’S WATERCOURSES  

 

The continuing demand for additional land for housing, industrial development and associated 

infrastructure necessitated by population increases, exerts significant pressure on naturally 

vegetated areas along watercourses. These areas may be impacted directly by clearing as part of 

urban expansion, as well as indirect impacts through human disturbance within foreshore areas, 

fragmentation of patches and the introduction of weed and pest vectors.   

 

These direct and indirect pressures on naturally vegetated foreshore areas have in many areas, 

compromised the natural functioning of foreshore areas.   
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5 LEGISLATIVE, REGULATORY AND POLICY FRAMEWORKS FOR 

RIPARIAN CORRIDORSFORESHORE AREAS IN AUSTRALIA  
  

5.1 LEGISLATIVE, REGULATORY AND POLICY FRAMEWORKS - WA  

  

Protection of Lands, Waterways and Foreshore areas in WA is enabled by a number of Legislative 

Acts administered by a range of NRM and Planning agencies (Appendix 1).  The following Section 

documents the range of legislation and requirements that may apply to landholdings and provide 

an understanding of how current legislative, policy, and voluntary frameworks guide property and 

environmental management and the role of government agencies in administering it.   

 

There are several considerations relevant to land management, and water resource management 

in Catchments of the Mundaring Shire, for which a range of legislation, policies, and regulations 

apply. The key considerations are:   

 

• Environmentally Sensitive Areas (ESAs) of Native Vegetation  

• Threatened Species (Flora and Fauna) and Ecological Communities (Commonwealth 

listed)  

• Threatened Species (Flora and Fauna), Ecological Communities and Threatening 

processes (State listed)   

• Priority Ecological Communities (State listed)   

• Areas mapped as potential fauna habitat (Fauna Habitat Zones, DBCA)   

• Waste and emissions including discharges   

• Contaminated sites   

• Clearing of native vegetation   

• Wetlands   

• Ecological linkages   

• Water Resources Management   

• Department of Planning, Lands and Heritage (Aboriginal Affairs) Sites and Other Heritage 

Places   

• Soil Conservation   

• Land drainage and Acid Sulphate Soils 

• Government Sewerage Policy.  

• Swan Canning Development Control Area 

 

5.21 LEGISLATIVE, REGULATORY AND POLICY FRAMEWORKS - EASTERN STATES  

 

There are a range of different approaches being used across Australia including (Lovett, 2007):  

5.21.1 ACT  
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Under the Land (Planning and Environment) Act 1991, through the Territory Plan 2002, land 

fronting the Murrumbidgee and Molonglo rivers are zoned river corridors and management must be 

consistent with their respective Management Plan. For other rural land that goes to the water edge, 

a section of the lease Land Management Agreement will address the management of the riparian 

zoneforeshore area. Failure to comply with a Land Management Agreement will incur a penalty.   

 

5.21.2 NEW SOUTH WALES  

 

Under the NSW Native Vegetation Conservation Act 1997, clearing is generally not permitted 

within 20 metres of the bed or bank of a stream or any part of a lake. Areas within 20 metres can 

be cleared only in accordance with development consent, or, if permitted, under a regional 

vegetation plan. Advice is generally site-specific.   

 

5.21.3 NORTHERN TERRITORY  

 

Under the NT Water Act 1992, any interference with a waterway or obstruction of flow requires a 

permit. A clearing application must include details of riparian foreshore area vegetation and the 

Land Clearing Guidelines 2002, Resource Management Guidelines for the Northern Territory, 

Technical Report 27/2002 recommends buffer widths according to the nature and order of the 

waterway. To avoid erosion during activities such as construction, disturbance of banks should be 

kept to a minimum. In severe cases, legislative provisions under the Soil Conservation and Land 

Utilisation Act 1980, can be enacted to help protect sensitive areas.   

 

5.21.4 QUEENSLAND  

 

The Queensland State Policy for Vegetation Management on Freehold Land 2000 (Department of 

Natural Resources and Mines) requires that 50 metres each side of first and second order streams 

(gullies and small streams) be left uncleared, 100 metres each side of third and fourth order (mid-

sized) streams, and 200 metres each side of fifth order and larger streams (rivers).   

 

5.21.5 SOUTH AUSTRALIA  

 

Under the SA Water Resources Act 1997, Watercourses Section 9 Permits, (Fact Sheet 27), a 

permit is required to alter a waterway in any way. Staff from the local natural resources 

management agency can provide advice about the width of riparian foreshore area that should be 

protected and the appropriate plant species to be used in the process. Where possible, the riparian 

zoneforeshore area should be fenced off if stock are on the property. Riparian Foreshore area 

vegetation is recommended to:   

 

• slow overland movement of water allowing the settling of soil before water enters a 

watercourse, thereby reducing sediment deposits into the watercourse;   

• slow flood waters;   

• stabilise watercourse banks, reducing erosion;   

• provide shade to watercourse to reduce water temperature and algal blooms; and   

• provide habitat for animals living on land and in the water.   
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5.21.6 TASMANIA  

 

The Tasmania Land Use Planning and Approvals Act 1993, (Wetlands and Waterway Schedule) 

has variable widths, depending on the particular Planning Scheme, which, in turn, has to be 

consistent with State Policies. However, removing vegetation within 30 metres of the outer 

boundary of permanent wetlands, waterway or shoreline or estuary is generally prohibited. Local 

government Planning Schemes must be consistent with Tasmania’s Resource Management and 

Planning System.   

 

5.21.7 VICTORIA  

 

Under the Victoria Planning and Environment Act 1987, a permit is required where proposed 

activity is within 30 metres of a watercourse.   

  

5.2 LEGISLATIVE, REGULATORY AND POLICY FRAMEWORKS - WA  
  

Protection of Lands, Waterways and Riparian corridors in WA is enabled by a number of 

Legislative Acts administered by a range of NRM and Planning agencies (Appendix 1).  The 

following Section documents the range of legislation and requirements that may apply to 

landholdings and provide an understanding of how current legislative, policy, and voluntary 

frameworks guide property and environmental management and the role of government agencies 

in administering it.   

 

There are several considerations relevant to land management, and water resource management 

in Catchments of the Mundaring Shire, for which a range of legislation, policies, and regulations 

apply. The key considerations are:   

 

• Environmentally Sensitive Areas (ESAs) of Native Vegetation  

• Threatened Species (Flora and Fauna) and Ecological Communities (Commonwealth 

listed)  

• Threatened Species (Flora and Fauna), Ecological Communities and Threatening 

processes (State listed)   

• Priority Ecological Communities (State listed)   

• Areas mapped as potential fauna habitat (Fauna Habitat Zones, DBCA)   

• Waste and emissions including discharges   

• Contaminated sites   

• Clearing of native vegetation   

• Wetlands   

• Ecological linkages   

• Water Resources Management   

• Department of Planning, Lands and Heritage (Aboriginal Affairs) Sites and Other Heritage 

Places   
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• Soil Conservation   

• Land drainage and Acid Sulphate Soils.  
  

 

5.3 HOW ARE FORESHORE AREAS IDENTIFIED?   

 

DWER’s Operational policy 4.3 - Identifying and establishing waterways foreshore areas 

requires that after defining catchment boundaries and streamlines at an appropriate scale, the 

next step is in defining the foreshore area with the appropriate level of precision (DoW, 2012).  

This includes:  

 

• Indicative foreshore area at a regional level;  

• Refined foreshore area at the district planning level if risks are low and there are no 

significant site constraints; and,  

• Final foreshore area if the risks are high, there are significant site constraints and if 

detailed district structure planning is being undertaken. Final foreshore area at the local 

planning level, or at the district level if the risks are high, there are significant site 

constraints and if detailed district structure planning is being undertaken. 

  

A foreshore area that has been defined appropriately will:A foreshore area that has been designed 

appropriately will:   

 

• allow compatible land uses and related development activities to occur   

• maintain or improve the functions, services and biological and physical features of the 

waterway   

• enable future restoration when restoration is recommended for degraded waterways. This 

may include restoring meanders in a straightened waterway.   

  

5.3.1 PRIORITISATION STEPS  

 

There are three steps to prioritising of management:  

 

• Conservation precedes rehabilitation.  

• Mimic ‘natural’ behaviour of waterway to minimise maintenance and be cost-effective.  

• Consider more difficult tasks – often sustained period of readjustment, inordinate expense 

without corresponding substantive outcomes and impacts on community confidence in 

terms of waterway management effort.    

  

While decision making on actual management will be through consultative processes with wide 

ranging agendas, rigour needs to be applied to procedures to determine priorities for protection 

and management of watercourses. Emphasis should be on return for dollars spent, working at 

sites with a high likelihood of success and prove sound management following a strategy that 

meets biophysical, socio-economic and environmental terms.    
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5.3.2 STREAM BUFFER WIDTHS  

 

The following should be considered in developing stream buffer widths:  

 

• Geology, geomorphological processes, soil types;  

• Topography (elevation and landscape units) – allowing for retention, peak flows and 

erosion/accretion events, hydrology and rate/variation in discharge – river processes;  

• Slope, valley confinement, channel geometry, channel shape; and,  

• Hydrogeology – protection of hilltop springs and Surface and groundwater interactions.  

• protection of flora and fauna, critically endangered, threatened, May not be consistent with 

standardised buffer widths.  

• Original vegetation persistent or significantly altered, major species, groundcover, 

linkages, riparianforeshore area/aquatic interactions  

• Fauna distribution, rarity, diversity  

• Aquatic ecosystems – persistent flora, fauna, distribution, movement, ? location of refuge 

pools and maintaining aquatic connectivity 

• Nutrient status  

• Riparian Foreshore area condition and channel form  

• Associated wetlands 

• Ecological linkages 

  

5.3.3 ADJACENT LANDUSE AND MANAGEMENT  

 

Principles depend on percentage of the catchment that is hard stand, point source inflows, diffuse 

nutrient sources and relationship to stormwater inputs.  

 

• Changes in land use patterns – rural transition to rural residential, to urban - residential, 

industrial, commercial;  

• Changes in river form – geometry, geomorphology, natural and human induced;  

• State protected lands – reserves, national parks, state forests, dams, weirs, reservoirs; • 

Freehold title; and,  

• Waterway Crossings – impact on buffer widths.  

•  Surrounding land uses may also generate point source pollution and the discharge of 

contaminants into waterways. 

5.3.4 BUSHFIRE RISK MANAGEMENT  

 

Management of bushfire risks needs to be considered when planning for vegetated 
riparian corridorsforeshore areas.  It is important the revegetation strategies do not 
exacerbate bushfire risks for adjoining built and habitable assetsIt is important the re-
vegetation strategies do exacerbate bushfire risks for adjoining built and habitable 
assets.  There can also be risk of increased sedimentation post fire if reserves too 
narrow.  
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Riparian vegetation is generally considered to have an extreme fire risk and require appropriate 

hazard separation distances. Consideration of bushfire risk management in accordance with 

State Planning Policy 3.7 Planning in Bushfire Prone Areas and the development of a bushfire 

management plan is likely to be required. 

 

The implementation of fire breaks and turn arounds are to be planned in conjunction with 
community groups and minimise the impact on remnant vegetation and revegetation 
wherever possible. 
 

5.4 STATE PLANNING POLICY 2.9  

 

Draft State Planning Policy 2.9, Planning for Water, and associated Planning for Water 

Guidelines  (DPLH, 2021a, DPLH, 2021b) provides guidance to decision-makers regarding 

integrated water resource and land use planning management; how land and water related 

provisions are implemented.  The draft SPP 2.9 has status and will replace the following policies 

and guidance:  

 

1) State Planning Policy 2.1 Peel-Harvey Coastal Plain Catchment   

2) State Planning Policy 2.2 Gnangara Groundwater Protection  

3) State Planning Policy 2.3 Jandakot Groundwater Protection  

4) State Planning Policy 2.7 Public Drinking Water Source Policy  

5) Draft State Planning Policy 2.9 Water Resources- Planning for Water Guidelines (2021)   

6) State Planning Policy 2.10 Swan-Canning River System   

7) Better Urban Water Management  

8) Government Sewerage Policy  

9) Government Sewerage Policy Explanatory Guidelines.   

  

The Planning and Development Act 2005 empowers Local Planning Schemes with the same 

force and effect of the Act.  This enables a scheme or strategy to make integrated land use and 

water resource policy.   

 

The Planning and Development Act takes into consideration allied regulatory frameworks of 

agencies including the Department of Water and Environmental Regulation, Environmental 

Protection Authority, and the Department of Biodiversity, Conservation and Attractions Swan 

River Trust and Water and Rivers Commission. Accordingly, SPP 2.9 and Planning for Water 

Guidelines outlines how water resource management should be integrated into the planning 

processes and, amongst other things, applies to the preparation of Local Planning Strategies.   

 

The SPP 2.9 Guidance provides generic suite of management guidance for the preparation of the 

Mundaring Watercourse Hierarchy Strategy, the implementation of which is likely to be through 

pragmatic strategies and actions to improve waterways.  These strategies and actions are to 

inform and interrelate with the Biodiversity Strategy and Public Open Space Strategy, the 

environmental components of the future Local Planning Strategy.  

 

SPP 2.9 applies to all proposals, throughout the planning procedures, prepared and assessed 

under the Planning and Development Act 2005. The essential policy outcome of significance for 

the Mundaring Watercourses Hierarchy Strategy is Parts 6.1 (ii) and (iv): to Protect…. and 

support healthy ecosystems through the:  
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(ii)  protection of existing vegetation and or restoration of cleared or degraded vegetation, 

preferably with endemic species;  

(iv)  maintenance of natural flows in waterways, groundwater levels and inundation of 

wetlands to sustain aquatic and terrestrial habitats through the delivery of appropriate 

stormwater and groundwater management systems.  

  

Proposals should, in accordance with the Guidelines and accordingly have been used to devise 

and apply strategic actions to the Mundaring Watercourse Hierarchy Strategy:   

 

a) identify wetlands and their buffers and waterways and their foreshore areas and/or 

reserves;   

b) facilitate the transfer of wetland buffers and waterway foreshore areas to public 

ownership, where appropriate;   

c) retain and/or restore vegetation important for the long-term health of water resources 

within wetlands buffers and waterway foreshore areas with the restoration of vegetation 

should preferably using endemic species;   

d) where possible, maintain and restore ecological linkages;   

e) identity appropriate wetland buffers and foreshore areas to protect public health from 

mosquito borne diseases;   

f) ensure that land uses that have the potential to significantly alter the hydrological regime 

are managed to protect water resources and associated ecological and aquatic values.   
 

5.4.1 VALUES  

 

Guidance notes related to environmental social and cultural values foreshore areas should be 

planned with sufficient distance between the waterway and adjacent land use(s) to allow for:   

 

1. unimpeded movement of floodwaters during large flood events;   

2. conservation of the waterway environment, including riparian 

foreshore area vegetation;   

2.3. iii.  maintenance of the natural hydrology of the waterway;   

3.4. accommodation of elevated water levels and storm surges due to climate change;   

4.5. management of pests and weeds, specifically declared plants;   

5.6. public access and recreational use of the foreshore and the waterway, where 

appropriate;   

6.7. no new installation or placement of public utility infrastructure (for example 

electricity, gas and sewerage) or on-site wastewater management systems;   

7.8. views of the waterway from public places (the clearing of vegetation (or avoiding 

planting native vegetation) will not be justified to provide water views);   

8.9. rising river levels and storm surges;   

9.10. protection and enhancement of landscape and landform, where needed;   

10.11. adequate separation distance from disease vector and nuisance insects such as 

mosquitoes and midges; and   

11.12. no direct discharge of stormwater runoff and/or mobilised groundwater (via pipes 

and drains for example), consistent with the Decision Process for Stormwater 

Management in Western Australia (DWER 2017).   
  

It is acknowledged that the management of mosquitoes/midges and other nuisance insects is 

dependent on minimising areas of stagnant water and maintaining restoration areas, in 
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addition to the implementation of adequate separation distances that are preferably 

vegetated. 

 

5.4.2 STATE PLANNING POLICY 2.10: SWAN CANNING RIVERS  

 

In regard to SPP 2.10: Swan Canning Rivers, this primarily relates to the Helena River area, this 

former policy stance under SPP 2.10 remains within SPP 2.9.  Of particular interest to the 

Mundaring Watercourse Hierarchy Strategy are considerations of:   

 

• mobilisation of nutrients  

• ecosystems and hydrological function  

• channel disturbance  

• aquatic and riparian vegetation  

• foreshore reserves  

• setbacks  

• management strategies.  

  

The State Planning Policy 2.10 recognises this risk and requires that ‘...developments must 

maintain or improve water quality’.   The Metropolitan Region Scheme and the Planning and 

Development Act provides the Trust with a statutory role to assess and determine or provide 

advice on a range of development proposals. The MRS is one of the town planning schemes for 

land use in the Perth metropolitan area.  The Trust’s advice is also sought under local town 

planning schemes and the Central Perth and Midland Redevelopment Schemes, administered by 

the Metropolitan Redevelopment Authority.    

 

The Trust provides binding advice to the Western Australian Planning Commission for 

developments that are on land within the Development Control Area or abutting the waters.  It 

provides non-binding advice to the WAPC, local government and developers on land abutting the 

DCA or likely to affect waters in the DCA.  

5.4.2.1  COMMENTARY  

 

With reference to the above, of particular importance is the employment of SSP 2.9 with 

reference to Parts 6.1 (ii) and (iv) and the associated Guidelines.  

  

5.5 SHIRE OF MUNDARING PLANNING SCHEME  

 

Unlike most local authorities, the Shire of Mundaring’s Local Planning Scheme No. 4 has a series 

of related clauses that implement waterways management.  These are:  

 

 5.7.5  Development requirements  

 5.7.6  Stormwater water provisions   

 5.7.7  Effluent disposal  

 5.7.9  Construction sites   

 5.7.12  Vegetation protection  

 5.7.14  Rehabilitation of land  

 5.8.1  Building envelope provisions   
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 5.8.2  Dams  

 6.6   Flood Prone Areas   

Part 6 - Special Control Areas (Water Catchment areas) and flood prone areas.  

 

urbanplan examined the most significance clauses that stipulate mandatory requirements and 

offers the following commentary regarding implementation:  

    

5.5.1 CLAUSE 5.7.5  

 

Development requirements stipulate the minimum setback for all buildings and earthworks 

(including landfill) from the top of the bank of any watercourse shall be:   

 

a) That specified for a watercourse as given in a watercourse hierarchy and protection 

strategy; and  

b) in the absence of a specific setback, 20 metres in the Residential Zone and 30 metres 

in all other zones   

Within that setback:  

 

• native vegetation is to be retained  

• natural water flow maintained  

• measures to minimise runoff and erosion  

• apply conditions of approval to require rehabilitation, ceding of land and conservation 

management.  
  

5.5.2 CLAUSE 5.7.6  

 

Subdivision and development shall employ best water management practices to affect the 

retention of stormwater within the development area to:  

 

• minimise velocity and quantity of stormwater; and  

• prevent sediment and pollution load.  

  

5.5.3 CLAUSE 5.7.7  

 

Clause 5.7.7 stipulates the requirements for the type of on-site effluent disposal, setbacks to 

waterways or sources and potential for additional setbacks where appropriate.  

  

5.5.4 CLAUSE 5.7.9  

 

Construction sites are required to minimise soil erosion, sedimentation and/or the degradation of 

any water resource and stipulate the management to be applied to a construction site.  

  

5.5.5 CLAUSE 5.7.12  

 



Attachment 1 to Report 6.2 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

381 

  
 urban watercourse hierarchy  

plan strategy  

  25  

To reinforce the powers of clause 5.7.5, clause 5.7.12 prevents the destruction of native 

vegetation with the exception of lot within the required waterway setback.  

  

5.5.6 CLAUSE 5.7.14  

 

Clause 5.7.14 gives the Shire the powers to require an owner or occupier of any land to 

rehabilitate land in relation to soil erosion or dust, or the alteration of surface water flows  

   

5.5.7 CLAUSE 5.8.1  

 

Clause 5.8.1 enables the Shire to stipulate building envelope provisions across the various 

zones.  

  

5.5.8 CLAUSE 5.8.2  

 

There is a presumption against dam construction however regard shall be given to the 

maintenance of natural stream flow, under base flow (non- rain) conditions within the 

watercourse.  

  

5.5.9 CLAUSE 6.6  

 

Flood Prone Areas are defined by a Special Control Area planning mechanism and all building 

development or earthworks within Flood Prone Areas shall require planning approval and in 

dgoing so may refuse or apply conditions.  

5.5.9.1  COMMENTARY  

 

In unison, the clauses of the Local Planning Scheme No. 4 (of same force and effect as the 

Planning and Development Act) give the Shire the lead statutory authority, the powers to 

stipulate and apply integrated waterways management to minimise soil erosion, 

sedimentation pollution and or the degradation of any water resource., pParticularly within an 

identified setback currently set at 20 to 30 metres, whether it be by stipulation in a strategy or 

by condition approval.  

 

What remains is establishing appropriate waterways or riparian corridorsforeshore areas and 

appropriate stormwater detention mechanisms for various Strahler stream orders, employing 

best water management practices for urban or rural residential or rural land use (Refer 

section 6.0).  

  

5.6 SHIRE OF MUNDARING LOCAL PLANNING STRATEGY  

 

The Local Planning Strategy sets out the long-term planning directions for the Shire of 

Mundaring over the next ten to fifteen years, applies the wide range of applicable State, regional 

and local planning policies and strategies, and provides the rationale for the land use and 

development control proposals in Local Planning Scheme No. 4.     
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It is intended that the Local Planning Strategy will be read in conjunction with Local Planning 

Scheme No. 4 and vice versa.  The Local Planning Strategy is to guide the operation of Local 

Planning Scheme No. 4.  It is a requirement of the Scheme that, except to the extent of any 

inconsistency between the two, determinations under the Scheme are to be consistent with the 

Local Planning Strategy.  Moreover, an adopted Local Planning strategy is taken to be a 

document to be taken into account when making determinations.  

  

5.6.1 OBJECTIVES AND AIMS   

 

The objectives and aims of this Local Planning Strategy relevant to the Watercourse Hierarchy 

Strategy are:  

 

Function of Local Planning Strategy   

a) to set out the long-term planning directions for the Shire of Mundaring   

b) to outline, interpret and, as appropriate, apply State and regional planning policies 

and strategies    

c) to provide the rationale for zones and reserves, Special Control Areas and other 

provisions of the Shire’s accompanying Local Planning Scheme No. 4.  

 

Key strategic objectives   

a) to set promote and support sustainable development within the Shire   

b) to protect, manage and enhance the environment.  

 

Subsidiary aims and objectives   

a) to identify and respond to significant medium and longer-term challenges facing 

the Shire   

b) to manage development to actively contribute to the Shire’s unique character and 

to protect and enhance its natural hills environment   

c) to protect and enhance key environmental assets   

d) to protect and manage biodiversity within the Shire and reduce threat to the 

diverse forms of life within the district   

e) to identify, enhance and preserve elements of cultural significance.   
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6 MOVING FORWARD: STRATEGIES AND ACTIONS  

 

6.1 CONTEXT  

 

The following strategies and actions have been promulgated with reference to the SPP 2.9 

Guidelines, namely:  

 

a) identify wetlands and their buffers and watercourses and their foreshore areas and/or 

reserves;   

b) facilitate the transfer of wetland buffers and waterway foreshore areas to public 

ownership, where appropriate;   

c) retain and/or restore native vegetation important for the long-term health of water 

resources within wetlands buffers and waterway foreshore areas with the restoration of 

vegetation should preferably using endemic species;   

d) where possible, maintain and restore ecological linkages;   

e) identifty appropriate wetland buffers and foreshore areas to protect public health from 

mosquito borne diseases;   

h) ensure that land uses that have the potential to significantly alter the hydrological regime 

are managed to protect water resources and associated ecological and aquatic values.  

These proposed strategies and actions are supported by the current provisions in Local 

Planning Scheme No. 4, those being identified in section 5.3 above.  

  

6.2 STRATEGIC CONTEXT  
  

6.2.1 STATE POLICY SAYS  

 

State Planning Policy 2.9 states:   

 

• Local Strategies should map all water resources within a local government, assign each 

type of resource a priority or hierarchy of significance and identify appropriate setbacks or 

buffers.  

• Application of WSUD should be integrated early into the planning progress, preferably in 

the structure planning phase.  

• Post development stormwater conditions should approximate predevelopment conditions.  

  

6.2.2 BIODIVERSITY PRINCIPLE 1.1 STATES  

 

Biodiversity and watercourse integrity should maintain and mitigation measures will be 

considered where the works cannot be designed or constructed to avoid impacts.  
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6.2.23 INTENDED APPROACH TO MANAGEMENT  

 

The intended approach to Watercourses management includes:  

• Map all waterways above stream order 3 and assign a hierarchy.  

• Stormwater detention is an integral component of the urban and peri-urban landscape.  

• Maintain stream biodiversity, waterway health and habitat values.  

• Improve stream flow and ecological environments.  

• Identify and implement setbacks to all watercourses.  

  

6.2.4 3 KEY ISSUES AND THREATS INCLUDE  

 

Altered stream environments accelerate erosion and nutrient loss.  

  

Loss of biodiversity and damage to ecosystems occurs through:  

• clearing for development  

• habitat fragmentation  

• introduction of invasive weeds.  

  

Damage to ecosystems occurs through:   

• uncontrolled wildfires  

• inappropriate burning regimes.  

  

6.2.5 4 WATERCOURSES HIERARCHY STRATEGY OBJECTIVES  

  

The objectives of the Mundaring Watercourse Hierarchy Strategy comprise:  

 Identify and map waterway and ecological corridors in defined catchments through 

urban and peri-urban areas that require restoration.  

 Establish appropriate setbacks and buffers to waterways according to Strahler stream 

hierarchy and priority.  

 Apply stormwater detention structures strategically throughout levels of the Strahler 

stream hierarchy.  

 Design and install stormwater structures for areas with extensive areas of hardscape 

to manage flow velocities and volumes.  

 Establish and protect waterway corridors to maintain ecological connectivity.  

 Determine appropriate separation buffers for on-site wastewater apparatus.  

 Manage bushfire fuel loads and invasive weed species within waterway corridors. 

Retrofit stormwater flow compensation structures to manage peak flow velocities 

where erosion has been observed.  

    

6.3 GIS-BASED STREAMLINE ASSESSMENT AND MAPPING   

 

A LiDAR system flown over the Shire filled gaps in spatial information and improved the 

resolution of some existing coverages.  LiDAR, which stands for Light Detection and Ranging, is 

a remote sensing method that uses light in the form of a pulsed laser to measure distances to 

features on the Earth’s surface. Many thousand of light pulses combined with other data recorded 
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by the airborne system, generate precise, three-dimensional information about the shape of the 

Earth and its surface characteristics.  The LiDAR instrument principally consists of a laser, a 

scanner and a specialized GPS positioning receiver fitted into airplanes or helicopters for 

acquiring LiDAR data over broad areas.  

  

A high resolution digital elevation model (DEM) was constructed from the LiDAR data which 

facilitated the computer synthesis of a Strahler stream network.  Small streams that have no 

tributaries are categorised as first order. The stream order only increases when two streams of 

the same category converge. A 9th  order stream is only formed when two 8th order streams 

converge and so on.  The hierarchy of streamlines described in this report was generated 

automatically by the Shire’s GIS staff and provided to the consulting team.   Automatically-

generated spatial data are entirely reliant on the quality of the method of data gathering 

employed and the level of ground truthing used to verify and calibrate the output.  

  

The automatically-derived data for the Shire were combined with a wide range of other spatial 

coverages provided by the Shire and State WALIS agencies.  It is understood that there was only 

a limited amount of ground-truthing undertaken and resulting coverages can always benefit from 

additional calibration and verification.  Accordingly, it should be appreciated that the 1st and 2nd 

order streams that are very small, were not included in the analysis presented here, because of 

greater levels of uncertainty associated with small differences in elevation recorded by the LiDAR 

laser for the smaller streams.  The positioning and connectedness of the higher order streams 

(i.e., ≥3rd order), was considered to be reliable enough for the current investigation and an 

improvement of previously available sparse streamline data for the Shire.  

  

Strategic issues have been collated as a strategic overview (Figure 3).  In addition to the spatial 

spread of streamline-related issues across the shire, this map also shows the main waterway 

sub-catchments within the Shire, the Strahler stream orders 3-9 for mid-sized and larger streams, 

Perth Biodiversity Priority areas and the shire’s existing and proposed urban cells. Total 3-9th-

order watercourse lengths by landcover zone have been included as Appendix 4.  

  

A strategic outlook has been developed (Figure 4), based on recommended actions to address 

the identified issues within the Shire’s current and evolving legislative, regulatory and policy 

framework.  This figure also shows a clearer depiction of the Strahler streamlines and strategic 

directions for the various zones across the Shire.  A cross-sectional elevation profile was 

developed for the Shire from the provided contours (Figure 5).  This acts as a key for describing 

and identifying zones for the Strategic outlook (Figure 4), and also presents a conceptual 

stormwater and an erosion management strategy highlighting slope-zones.  Slopes are the 

dominant factor driving stream flow velocities and hence erosive potential.   The implementation 

of policies and actions to address the determined issues and opportunities, are discussed in more 

detail in Section 6.  
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Figure 3 Strategic issues raised by community catchment group members and desktop research.    

 Susannah Brook Catchment Group 

 Better biodiversity protections and 
enhancements. 

 Improved rubbish removal and 
control of vandalism. 

 Greater community custodianship. 

 Better integration with bushfire 
mitigation. 

 Helena River Catchment Group 

 Improve corridor connections. 

 Improve erosion controls. 

 Improve regulatory protections. 

 More environmental flow for 
Helena River. 

 Areas of main river channel still in 
private ownership. 
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Figure 4  Strategic outlook for streamline management    
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Figure 5  Profile through the shire and key to Strategic outlook diagram at Figure 4.  
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7 RECOMMENDED PRIORITISED AND ASSIGNED STRATEGIES AND 
ACTIONS  

 

7.1 GENERIC PRINCIPLES  

 

In consideration of the priorities derived during this investigation, this Watercourse Hierarchy 

Strategy for the Shire of Mundaring has in essence been distilled to:   

 

1. Better control of storm flow peak-velocities across the shire for improved erosion control.  

2. Greater focus on protecting and rehabilitating ecological function and biodiversity along 

watercourse corridors, especially through urban and rural residential areas.  

3. To better coordinate and integrate watercourse corridor protective and restorative efforts 

between responsible agencies and communities.  

4. To provide information about watercourse ecology and function so as to inform and 

educate people living near to and visiting the shire’s watercourses.   

5. Improve sharing of information about bushfire mitigation works and ecological restoration 

efforts along corridors. 

6. To facilitate and support a greater level of community and agency awareness and 

involvement with watercourse corridor protections and enhancements so as to broaden 

and strengthen local ownership and appreciation of these valuable ecological systems.  

  

Five case studies were established across the shire to demonstrate where and how actions and 

activities might improve the ecological function and protections for watercourses and their 

corridors (Figure 6). The case studies were chosen to represent various locations and scales in 

order to appropriately address watercourse hierarchy issues across the shire.   

  

These included:  

 

I. a range of WSUD best management practices at various scales targeted to Mundaring’s 

topography and hydrological processes (Figures 7 to 11);  

II. Identification of locations to improve corridor biodiversity outcomes;  

III. Locations where multiple-agency outcomes need to be met;  

IV. Applying Strahler stream order classification to the watercourses and their associated 

buffers throughout the shire to help target protection and rehabilitation opportunities; and  

V. To provide a database of maps and geo-located photographs of issues and opportunities.  
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7.2 RECOMMENDED BEST-PRACTICE STORMWATER MANAGEMENTPRIORITY 

ACTIONS FOR VARIOUS CATCHMENT SITUATIONS (APPENDIX 5).  

 

• Undertake a Stormwater Intervention Study.  

• Develop and disseminate a LiDAR mapping data base to inform site specific stormwater 

treatments for all user groups.  

In applying these principles, it is recommended the Shire of Mundaring implement the following 

strategies and actions:  

  

7.2.1 WATER QUALITY  

 

• Maintain Planning Scheme provisions that require proposals with the potential to impact on water 

quality to demonstrate that appropriate design, infrastructure and management regimes can 

manage water quality risks: Shire of Mundaring (SoM).  

• Implement a new clause in the Planning Scheme to require Agriculture Intensive uses with high 

phosphorus export hazard or very low to low land capability undertake site specific soil and land 

capability assessment, including testing of soils for phosphorus buffering: SoM.  

• Implement a new clause in the Planning Scheme requiring the preparation of a nutrient 

management plan for uses that propose irrigation with nutrient rich wastewater or fertigation to 

ensure uses are in accordance with Water Quality Protection Note No. 33 of DWER: SoM.  

  

7.2.2 WATERWAY SETBACKS AND BUFFERS  

 

When considering a proposed reduction to the setback stipulated under clause 5.7.5.1, the Shire 

shall have regard to the following:  

 

a) The nature and scale of the proposed land use and/or works.  

b) The potential for erosion as a result of any proposed works.  

c) The likely flow amount and frequency the watercourse receives.  

d) The type, extent and health of all existing native vegetation adjacent to the   

watercourse.  

e) Whether revegetation is required, and the types of species which should be used.  

f) Whether the watercourse has been historically modified or if the watercourse is in its 

natural state and alignment.  

g) The effluent disposal system location requirements of the Government Sewerage Policy.  

h) Whether any improvements are proposed which would improve the health of the 

watercourse or mitigate any impacts introduced by the development.  

i) Whether there are any implications for bushfire risk and, if applicable, achieving the 

BAL-29 rating for future development.  

j) Whether any livestock access to the foreshore exists, is proposed, or if there is the 

potential of this occurring.  

k) Whether the watercourse is on existing or proposed public open space, or on private 

property.  
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l) The zoning of the land and the possible future land uses within the locality.  

m) Any adopted local planning policies and state planning policies.  

n) Any recommendations in the Shire’s adopted Watercourse Hierarchy Strategy.  

o) Any other consideration the Shire considers appropriate.  

 

• When considering a proposed reduction to the standard minimum setback of 100 m from 

watercourses for septic wastewater disposal apparatus (Department of Health) may be varied 

where it can be demonstrated that soils within the leach field have sufficient hydraulic 

permeability and P-retention characteristics. Soil amendment may be required.  

 

• The on-going management of watercourses on freehold land is embedded in planning approvals 

as per Local Planning Scheme No. 4 requirements.  

 

• Identify and map 20 metre and 30 metre watercourses setbacks in urban and peri-urban areas 

respectively and include in the Shire’s Local Planning Strategy.  

 

• Protect and improve management of remnant vegetation in waterway corridors by empowering 

catchment groups and all landowners. 

 

• Identify and map important biodiverse rich areas and preclude inappropriate uses with a view to 

establishing Special Control Areas.  

  

7.2.3 BUSHFIRE RELATED  

 

•  Ensure that the Shire’s district level Bushfire Risk Management System (BRMS) and mitigation 

targets adequately address:  

o bushfire fuel loads and invasive weed species within waterway corridors;  

o acceptable approaches to remnant vegetation restoration planning and management, as 

applied to waterway buffers and setbacks identified in the Local Planning Strategy: SoM.  

o  the impacts of too frequent or infrequent and intense bushfires or prescribed burns on 

native vegetation. 

Note: Native revegetation designed to maintain low bushfire risk (eg. plants less than 20cm height) is 

not usually compatible with foreshore improvement. 

 

7.2.4 STORMWATER DETENTION  

 

• Retrofit in-line and off-line stormwater treatment mechanisms to reduce erosion by peak storm 

velocities: SoM.  

• Stormwater management systems should apply endemic vegetation to promote filtering, reduce 

velocity of stormwater runoff to approximate pre-development conditions: SoM and Proponent.   

  

7.2.5 WATERWAY CORRIDOR VEGETATION  
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• Revegetate gaps in ‘riparian zonesforeshore areas ‘to reduce habitat fragmentations: SoM and 

Proponent.  

• Replant sedges and rushes along gently sloping road drains to reduce erosion: SoM and 

Proponent.  
  

 

7.2.6 INFORMATION DISSEMINATION:  

 

• Establish and disseminate an electronic platform that creates a data base for the mapping of all 

related waterway corridor inputs. The purpose of the data base is to focus attention on 

stormwater intervention at the intersection of wildfire, public open space and biodiversity 

corridors.  

• Disseminate information to the public describing the value and means of installing vegetated 

watercourses at all levels of the waterway hierarchy: SoM.  

• Create an awareness and publicity campaign about implications of ecological corridor vandalism 

and benefits of rubbish removal: SoM  

• Incentivise greater community participation and custodianship in waterway and ecological 

corridor management by prioritising Officer site visits for waterway custodians: SoM  

• Create feedback loop on Shire Webpage to obtain the location of observed invasive weed 

infestations and occurrence of erosion: SoM and Catchment Groups.  

  

7.2.7 CULTURAL HERITAGE  

 

•  Approach Aboriginal Elders for advice and involvement in their cultural heritage approach to 

watercourses and ecological corridor management, and bushfire management: SoM.  

  

7.2.8 PREVIOUS STRATEGY CONSIDERATIONS  

 

Of the previous strategic considerations for inclusion into the Watercourses Hierarchy Strategy 

is the following provision:  

 

o Include the Helena River Salinity Situation Statement into Local Planning Scheme No. 4, 

matters to be taken into account, in determining applications for planning approval within 

the Mundaring Weir Catchment.   

  

7.2.9 COMMENTARY  

 

As empowered by the provisions of Local Planning Scheme No. 4, we recommend that:  

 

 the above strategies and actions become part of the Watercourse Hierarchy Strategy;  

 cross fertilize these strategies with those in the Biodiversity and Public Open Space 

Strategies; and  

 be implemented by way of inclusion in the future review of the Local Planning strategy to 

give force and effect.  
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Figure 6  Location of case example areas    
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Figure 7 Catchment-scale watercourse management measures – Bugle Tree Creek    
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Figure 8 Watercourse management measures for the Avonholme precinct    
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Figure 9 Watercourse management measures for the Leschenaultia precinct  
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Figure 10 Watercourse management measures for the Wooroloo Bk Government Road precinct     



Attachment 1 to Report 6.2 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

398 

 
 urban watercourse hierarchy  

 plan 
  strategy  

  

  

 42  

 

Figure 11 Watercourse management measures for the Swanview precinct.  



Attachment 1 to Report 6.2 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

399 

  
 urban watercourse hierarchy  

plan strategy  

  43  

8 REFERENCES  
 

DEELEY, D. M., PALING, E. I. 1996. Assessing the ecological health of estuaries in southwest Australia. 

In: MCCOMB, A. J. (ed.) International Association of Ecology. Perth.  

 

DEELEY, D. M., PALING, E.I. 1999. Assessing the ecological health of Estuaries in Australia. 

Occasional Paper Urban sub-program report. Land and Water Resources Research and 

Development Corporation   

 

DOW 2012. Operational policy 4.3: Identifying and establishing waterways foreshore areas. Perth: 

Department of Water.  

 

DPLH 2021a. Draft State Planning Policy 2.9 Planning for Water. Perth: Department of Planning, Lands 

and Heritage.  

 

DPLH 2021b. draft State Planning Policy 2.9 Planning for Water Guidelines. Department of Planning, 

Lands and Heritage.  

 

LOVETT, S. P., P. (EDS) 2007. Principles for riparian lands management. In: LOVETT, S. P., P. (ed.). 

Canberra: Land and water Australia.  

 

MCKERGOW, L. A., PROSSER, I.P., WEAVER, D.M., GRAYSON, R.B., REED, A.E.G. 2006a. 

Performance of grass and eucalyptus riparian buffers in a pasture catchment, Western Australia, 

part 2: water quality. Hydrological processes, 20, 2327-2346.  

 

MCKERGOW, L. A., PROSSER, I.P., WEAVER, D.M., GRAYSON, R.B., REED, A.E.G. 2006b. 

Performance of grass and eucalyptus riparian buffers in a pasture catchment, Western Australia, 

part 1: riparian hydrology. Hydrological processes, Hydrological processes, 2309-2326.  

 

MCKERGOW, L. A., WEAVER, D.M., PROSSER, I.P., GRAYSON, R.B., REED, A.E.G. 2003. Before 

and after riparian management: sediment and nutrient exports from a small agricultural catchment, 

Western Australia. Journal of Hydrology, 270, 253-272.  

 

NRC 2002. Riparian Areas: Functions and Strategies for Management. National Research Council.  

 

NSWDPI 2012. Controlled activities on waterfront land - Guidelines for riparian corridors on waterfront 

land. NSW Office of Water.  

 

NSWDPI 2018. Determining stream order Fact sheet. NSW Office of Water.  

 

OAGWA 2014. Our Heritage and Our Future: Health of the Swan Canning River System. Western 

Australian Auditor General’s Report. Perth.  

 

PRICE, P., LOVETT, S. and LOVETT, J. 2004. Managing riparian widths. Fact sheet. Canberra: Land 

and Water Australia.  

 

WEAVER, D. 2022. RE: BMP effectiveness. Pers Comm. 18/01/2022  



Attachment 1 to Report 6.2 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

400 

  
 urban watercourse hierarchy  

plan strategy  

  44  

 

WEAVER, D. M., SUMMERS R. 2021. Phosphorus status and saturation in soils that drain into the Peel 

Inlet and Harvey Estuary of Western Australia. Soil Research, 59, 699-714.  

 

WEAVER, D. S., . 2014. Fit-for-purpose phosphorus management: do riparian buffers qualify in 

catchments with sandy soils? Environ Monit Assess, 186, 2867-2884.  

 

WRC 2001a. Determining foreshore reserves. River Restoration Report. Water and Rivers Commission 

Perth.  

 

WRC 2001b. Determining foreshore reserves pamphlet. Report. Water and Rivers Commission Perth. 

  

WA EPA 2021. Guidance for planning and development: Protection of naturally vegetated areas in 

urban and peri-urban areas. WA Environmental Protection Authority.  

    

  

  



Attachment 1 to Report 6.2 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

401 

  
 urban watercourse hierarchy  

plan strategy  

  45  

9 GLOSSARY  
  

Adverse consequences A potentially damaging impact.  

 

Assimilative processes  Uptake and transformation of materials into other forms.   

 

Biodiversity  A measure of variability within animal, plant and microbial communities, that applies at 

the level of species, family or guild, population and habitat. The concept is based on the 

principal that greater variability leads to more resilient and adaptable natural areas.  

 

Bioretention  Is the process by which nutrients, sediments and other contaminants are removed from 

stormwater runoff using wet basins to hold runoff and allow physical and biological 

processes to occur.  

 

Catchment  The area of land above a particular point that contributes stormwater runoff and 

streamflow. Sub-catchments are smaller areas of land that contribute runoff via individual 

tributaries within a larger catchment.  

 

Coefficient of infiltration The ratio of rainfall falling onto an area that infiltrates into the soil rather 

than moving over the surface as runoff. Sandy soils have  much larger 

coefficients of infiltration than clay soils.  

 

Dryland salinity  Dryland salinity is the build-up of salt in surface soil in non-irrigated areas, usually 

because of rising groundwater tables. As the soil surface dries out, salt brought to 

the surface where it accumulates.  

 

Entrain sediments To cause sediments to break from stable channel surfaces and be transported by 

water.  

 

Environmental values The range of ecosystem services provided by natural areas including 

water supply, flood control and mitigation, biodiversity, aesthetics amenity 

and spiritual nourishment.   

 

Eutrophic  Too much available nutrient in waterways leads to excessive growth of aquatic plants 

such as larger macroalgae and phytoplankton. Such waterways are classified as 

eutrophic.   

 

Finer textured soil  Soils are classified by the distribution of particle sizes. Sands are coarse textured 

soils and loams and clays are finer-textured soils.  

 

Fertigation The technique of supplying dissolved fertiliser to crops through an irrigation system. 

 

Geomorphology  The physical features of the surface of the earth and their relation to the 

underlying geology.  

 

Groundwater seepage  The slow percolation of groundwater out of a soil.  
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Harmful phytoplankton  Particular types of phytoplankton or microscopic plants in waterways, that 

contain toxins that have the potential to harm animals and humans by 

either ingestion of contact with skin. Dinoflagellates (red tides) and blue-

green algae are two such types of potentially harmful phytoplankton.  

 

Hydrological buffering The process of damping down extremes of water movement.  Catchments 

having much of their original vegetation intact, have greater levels of 

infiltration into the soil, lower peak flow velocities and erosion and more 

flow seeping out during summer. All of these processes increase a 

catchment’s hydrological buffering and benefit plant and animal 

communities.     

 

Incised  Cut into a surface.  

 

Infiltration  Permeation of rainfall into soil.  

 

Intermittent drainage  A stream or waterway that flows only at certain times of the year.  

 

P leaching  When P is lost from the soil into surface runoff or groundwater.  

 

LiDAR Stands for Light Detection And Ranging.  A remote sensing technique using Laser pulses 

to accurately measure distance from the light source to reflecting surfaces. LiDAR is 

typically used to create images of the land surface at fine scale.  

 

Peak velocities  Peak velocities of stormwater flowing in natural channels during intense rainfall 

events are the periods when erosion is greatest.  Controlling peak velocities 

through design reduces erosion.  

 

Perennial  Lasting or existing for a long time.  

 

P-fixing soils P is an essential nutrient and a soil’s P-fixing capacity governs its ability to bind P for 

either release to plants or to be lost by leaching.   

 

Refractory  Readily decomposable.  

 

Residence time  When applied to water falling on a catchment, residence time is a measure of how 

long the water stays within a catchment.  Short residence times usually mean 

higher flow rates and erosion and greater amounts of runoff moving offsite to the 

ocean.  

 

Riparian corridorsForeshore areas The areas each side and along streams.  

 

Sedimentation The process of settling or deposition of small and large soil particles being 

transported in stormwater.  
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Strahler stream order The Strahler system classifies the joining of streams and tributaries.  A first 

order stream has no other streams flowing into it. When two streams with 

different orders join, the resulting stream has the same order as the 

highest order of the two joining streams.   

 

Stream dynamics The way streams flow during high and low-flow periods is influenced by the slope 

of the land, soil types, vegetative cover and the degree of disturbance to natural 

processes.   

 

Land tenure  Land ownership or management by private citizens, companies and Government 

agencies.  

 

Watercourse For the purpose of this Mundaring Watercourse Hierarchy Strategy, a watercourse has 

been defined as ≥3rd order Strahler Streams mapped across a catchment using LiDAR 

having equal to or better than 5 cm vertical resolution.   

 

Waterway  Any stream, river, canal or lake. Also called watercourses.  

 

Water Hierarchy Strategy For the purposes of the Shire’s Local Planning Scheme No.4, represents 

the ‘watercourse hierarchy and protection strategy’ as referred to in 

clause 5.7.5
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Appendix 1: Legislation relevant to managing riparian corridorsforeshore 

areas by agency  

  

ENVIRONMENTAL PROTECTION  

 

Commonwealth   

 

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) is the 

Australian Government’s central piece of environmental legislation. It provides a legal 

framework to protect and manage nationally and internationally important flora, fauna, 

ecological communities and heritage places — defined in the EPBC Act as “matters of 

national environmental significance”. EPBC listed threatened species and Threatened 

Ecological Communities (TEC) can be searched from the Department of Climate Change, 

Energy, the Environment and Water Department of Agriculture, Water and the Environment 

website: Threatened Species and Ecological Communities page. The listing of threatened 

species and communities identifies species that are at greater threat and risk of extinction.  

 

State Government   

 

The three pieces of state legislation that protect environmental assets and that are relevant 

to the waterway within the Shire of Mundaring are the:  

• Planning and Development Act 2005   

• Biodiversity Conservation Act 2016   

• Environmental Protection Act 1986  

• Conservation and Land Management Act 1984.   

 

The Planning and Development Act 2005 and associated Planning and Development (Local 

Planning Schemes) Regulations 2015 empower local authorities through local planning 

schemes to undertake land use and development management with the same force and 

effect of the Planning and Development Act itself.  The Act enables the creation of State 

Planning Policies.  SPP 2.9 recently released envelopes all previous water resource policy 

into one integrated state policy that interrelates other agency legislative policy.  

 

The Biodiversity Conservation Act 2016 provides for the listing of threatened native plants 

(flora), threatened native animals (fauna) and threatened ecological communities that are in 

need of greater protection. Those listed as being critically endangered, endangered or 

vulnerable species are under increased identifiable threat of extinction (species) or collapse 

(ecological communities). Threatened, Extinct and Specially Protected fauna or flora are 

species which have been adequately searched for and are deemed to be, in the wild, 

threatened, extinct or in need of special protection, and have been gazetted as such. 

Possible threatened species or ecological communities that do not meet survey criteria are 

added to DBCA’s Priority Species and Ecological Community lists.   

 

The Act also provides for, or outlines the process for (e.g., what is in them and how they are 

approved), recovery plans and other modern features of biodiversity conservation and 

management. The Biodiversity Conservation Act 2016 applies to all tenure in the State. The 

Act also provides for recovery plans and other modern features of biodiversity conservation 
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and management. The Biodiversity Conservation Act 2016 applies to all tenure in the State.  

The Wildlife Conservation (Specially Protected Fauna) Notice 2018 and the Wildlife 

Conservation (Rare Flora) Notice 2018 have been transitioned under regulations 170, 171 

and 172 of the Biodiversity Conservation Regulations 2018 to be the lists of Threatened, 

Extinct and Specially Protected species under Part 2 of the 2016 Act.   

 

According to these regulations, it is an offence to “take” or disturb threatened species (flora 

and fauna) (any species but fines are greater for damage or disturbance to threatened 

species) or their critical habitats unless the person is authorised (by the Minister) under 

Section 40 and complies with the conditions. The Conservation and Land Management Act 

1984 (WA), applies to DBCA managed land only, and establishes a comprehensive set of 

legislative provisions dealing with state conservation and land management matters.  

Department of Biodiversity, Conservation and Attractions (DBCA)   

 

DBCA administers a number of Acts and associated regulations including the 

abovementioned Conservation and Land Management Act 1984 and the Biodiversity 

Conservation Act 2016. DBCA promotes biodiversity and conservation through sustainable 

management of WA’s species, ecosystems, lands and the attractions in its care. DBCA has 

responsibility for on-ground management of CALM Act lands (DBCA-managed lands).  

DBCA provides specialist advice and information on biodiversity and off sets to the EPA for 

its assessments under Part IV of the EP Act, to the Commonwealth Department of the 

Environment and Energy under the Commonwealth Environment Protection and Biodiversity 

Conservation Act 1999 and to proponents. DBCA may also implement off sets that arise as 

outcomes of these processes. Clearing provisions of the Environmental Protection Act 1986 

(EP Act) are administered by DWER with advice sought from DBCA.  

 

The Swan and Canning Rivers Management Act 2006 (SCRM Act) aims to ensure 
that land use planning and development protects and enhances the ecological 
health, amenity and heritage value of the Swan Canning river system. DBCA has 
overall planning, protection and management responsibility for the Swan Canning 
river system under the SCRM Act. The Swan River Trust is an advisory body created 
by the SCRM Act and provides independent, high-level, strategic advice to the 
Minister for Environment and DBCA on matters affecting the Swan and Canning 
rivers. 
 

Department of Water and Environmental Regulation (DWER)   

 

DWER also has responsibilities related to the protection of the environment. These 

responsibilities are set out below.   

 

Clearing of native vegetation:  

 

Under Section 51C of the EP Act, clearing of native vegetation is an offence unless 

undertaken under the authority of a clearing permit, or the clearing is subject to an 

exemption.   

 

Clearing is not permitted in Environmentally Sensitive Areas (ESAs) except for maintenance 

of existing railways or roads, or in accordance with the Environmental Protection (Clearing of 

Native Vegetation) Regulations 2004. There are ESAs in proximity to waterways within the 
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Shire of Mundaring. ESAs are declared by the Minister for Environment under Section 51B of 

the EP Act.  

 

Contaminated sites:   

 

The Contaminated Sites Act 2003 (CS Act) is administered to ensure contamination is 

identified, recorded, managed, and remediated. Under the CS Act, landowners occupiers, 

and persons who caused contamination must report known or suspected contaminated sites. 

Anyone else may report suspected contamination. DWER assesses each report and 

determines the appropriate classification for the site in consultation with the Department of 

Health.  

 

Unauthorised discharges:   

 

Under the Environmental Protection (Unauthorised Discharges Regulations 2004) (UDR), it 

is an offence to cause or allow certain materials to enter the environment in connection with 

a commercial or business activity. The purpose of the UDR is to cover discharges into the 

environment from business or commercial activities; which individually are not serious 

enough to cause pollution and breach the provisions of the Environmental Protection Act 

1986 but cumulatively can cause harm. The UDR are intended to ensure that all people 

engaged in a commercial activity take responsibility for preventing the escape of 

contaminants from their business into the environment.  

 

Drainage, Salinity and Soil Conservation   

 

The principal Act is the Soil and Land Conservation Act 1945. This can be used to create 

covenants to protect vegetation in foreshore areas. Concerning land drainage for the 

purpose of controlling salinity, SLC Regulations (1992) which sits under the SLC Act (1945) 

require owners or occupiers to notify the Commissioner of Soil and Land Conservation 

before any groundwater drainage takes place. The Commissioner does not approve 10 h‚ 

p://www.water.wa.gov.au/licensing/water-licensing/types-of-licenses 11   

 

Note: DWER also grants permits under the Country Areas Water Supply Act 1947 to clear 

native vegetation near water. h‚ p://www.water.wa.gov.au/licensing/water-licensing/types-

oflicenses cawsdrainage. The Commissioner will either object or not object based on the 

assessment of the proposed works. To date, the Act has been used concerning drainage 

linked to salinity concerns in the Wheatbelt rather than to urban situations. Drainage that 

does not need to be notified applies for most surface water management.  
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WATER RESOURCES MANAGEMENT  

 

State Government  

 

The Water Agencies (Powers) Act 1984 is the lead legislation for water resources 

management: coordinating across government: conserving, protecting and managing water 

resources; assessing water resources; planning for the use of water resources; promoting 

the efficient use of water resources; promoting the efficient provision of water services; 

preparing plans for and providing advice on flood management.   

 

The Rights in Water and Irrigation Act 1914 (as amended) provides for the regulation, 

management, use, and protection of water resources. Under Division 1A (Ownership and 

control of waters) of this Act, the right to the use and flow, and the control, of the water at any 

time in any watercourse, wetland or underground water source is vested in the Crown 

(Division 1, 5A of the Act). The Act provides for a licensing system for taking water; and a 

permitting system for activities that may damage, obstruct or interfere with water flow or the 

beds and banks of watercourses and wetlands in proclaimed rivers, surface water 

management areas, and irrigation districts.   

 

Licensing only applies to certain watercourses in WA that are proclaimed under the Act. In 

relation to the Jane River and its tributaries, this Catchment is unproclaimed and there is no 

licensing regime in place currently. However, there are general restrictions that apply to 

these areas under the legislation; for example, owners of riparian foreshore area land may 

only take water to the extent that flow in the watercourse is not sensibly diminished (Sec. 20, 

1, c of the Act).  A permit is required to interfere with waters or bed and banks of the 

watercourse where the river is situated on Crown land. It is also an offence to obstruct the 

watercourse on Crown land, including the discharge of mud, earth, gravel etc. into the 

watercourse without authorisation. Landholders do not require a permit for works where the 

river is on freehold property.   

 

This Act provides for the power to prohibit drainage works that are likely to affect the water in 

a watercourse, wetland or underground water source.  Department of Water and 

Environmental Regulation (DWER)   

 

Relevant to this Plan is the legislation, regulations and by-laws dealing with waterways and 

groundwater which are administered by DWER. The Department of Water and 

Environmental Regulation (DWER) assists the Minister for Water in administering current 

legislation.    

 

The WA Department of Water and Environmental Regulation (DWER) issues licences and 

permits under the Rights in Water and Irrigation Act 1914 to: 

 

 Take water  

 Construct wells (including bores and soaks)   

 Interfere with the bed and banks of a watercourse.  

 

DWER looks at the potential risks of each groundwater license application on a case by case 

basis in deciding whether to grant or refuse a licence, and also the terms and conditions that 

may be imposed.   
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To mitigate risks to water resources or the environment associated with the take and use of 

water, DWER often require that licensees monitor and report on their abstraction activities 

and where necessary implement contingency programmes where trigger levels are 

exceeded or unexpected changes to water quality or aquifer response are observed.   

 

Water monitoring and reporting requirements for Scott River landholders are established on 

an individual basis. Generally, commercial water users are required to implement a 

monitoring program which includes metering their abstraction volumes and monitoring both 

surface water (where relevant) and groundwater quality. In terms of groundwater quality both 

the pumping aquifer and shallow groundwater up and down hydraulic gradient of the water 

use activity are considered.  

 

Department of Primary Industries and Regional Development (DPIRD)   

 

Legislation dealing with the land surrounding some of the waterways is administered by 

DPIRD. The Department of Primary Industries and Regional Development (DPIRD) carries 

out the requirements of the Soil and Land Conservation Act 1945 to mitigate and prevent 

land degradation throughout Western Australia.  

 

DPIRD set its priorities for declared pests by a declaration under the Biosecurity and 

Agriculture Management Act 2007 (BAM Act) through the Minister for Agriculture. All species 

that were declared under the Agriculture and Related Resources Protection Act 1976 have 

been transitioned to have equivalent declarations under the BAM Act.   

 

Regulation 7 of the Biosecurity and Agriculture Management Regulations 2013 allows for the 

establishment of categories of declared pests for both animals and plants. Regulations have 

been implemented since May 2013. It is the landholders’ legal obligation to manage/control 

invasive species (weeds and feral animals) on their land. Under the Act, there is a greater 

responsibility for the community and industry to identify, prioritise, and control already 

established biosecurity threats, with the support of DPIRD. The new focus of the Department 

will be on preventing the emergence of new pests and diseases within WA and controlling 

those that do slip in.  

 

Heritage  

 

Aboriginal heritage sites are afforded protection under statutory law.  Under the Aboriginal 

Heritage Act, 1972, the Department of Planning Lands Heritage (this used to be a 

competency of the former Department of Indigenous Affairs) (DPLH) works with Aboriginal 

people to protect and manage places of significance.   

 

The new Aboriginal Cultural Heritage Act 2021 (ACH Act) will provide a modern framework 

for the recognition, protection, conservation and preservation of Aboriginal cultural heritage 

while recognising the fundamental importance of Aboriginal cultural heritage to Aboriginal 

people. 

 

Department of Planning Lands and Heritage (DPLH)   

 

The DPLH provides advice to the public and private sectors and the community about  
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Aboriginal heritage management and maintains a Register of Aboriginal sites. The 

Department’s role is to ensure that Aboriginal heritage and engagement with Aboriginal 

people is built into planning and management processes. Information about heritage sites 

can be obtained through the Aboriginal Heritage Inquiry System (AHIS), an internet-based 

search tool. The AHIS provide details about the location, extent, and assessment status of 

each place under the Aboriginal Heritage Act 1972. Statutory requirements for undertaking 

specific works in registered areas apply.  

 

An Aboriginal site means any place to which the AHA applies by operation of Section 5 of 

the AHA. The Act is currently under review. https://www.dplh.wa.gov.au/information-

andservices/aboriginal-heritage/protection-under-the-aboriginal-heritage-act-1972 community 

about Aboriginal heritage management and maintains a Register of Aboriginal sites. 

Landholders who own the land where an Aboriginal site (registered or not) is present and 

who want to use this land e.g., for development, may need to apply for consent from the 

Minister for Indigenous Affairs to do so under Section 18 of the Aboriginal Heritage Act 1972.   

 

After the Minister considers the recommendations of the Aboriginal Cultural Material 

Committee (ACMC) and also regards the general interest of the community, he or she will 

either grant consent to the use of the land for the purpose sought or decline to give consent 

to the use.   

 

If the Minister consents, conditions may be attached to the use of the Section of land. “Where 

land users conclude that impact to a site is unavoidable, the consent of the Minister must be 

sought under Section 18 (s18) of the Act. Notice must be given to the Aboriginal Cultural 

Material Committee (ACMC) accompanied by the information as to the intended use of the 

land and sites on the land.” Also: If you are planning to enter, excavate, examine or remove 

anything on an Aboriginal site, you are required to seek authorisation under Section 16 (s16) 

of the Act.  

 

Non-Mandatory Guidelines  

 

Codes of Conduct  

 

For the dairy industries the WA Practice for Dairy Shed Effluent (Western Dairy, 2012) is 

voluntary. It is part of their Dairying for Tomorrow initiative which supports dairy farmers to 

increase their farm productivity while at the same time reducing their environmental footprint. 

The plantation industry has a Code of Practice with guidelines to regulations and legislation 

specific to WA. This is the Code of Practice for Timber Plantations in Western Australia. 

Some requirements are mandatory and others are voluntary.  

 

The purpose of this Code is to provide goals and guidelines to plantation managers so that 

plantation operations in Western Australia are conducted in a manner that is in accordance 

with accepted principles for good plantation management, whilst recognising that a primary 

aim of plantations is to be economically competitive and sustainable. Standards also include 

the Forestry Stewardship Council (FSC) Standard (FSC, 2018) and the Australian Standard 

for Sustainable Forest Management (AS 4708) (AFS, 2013) which provides forest managers 

with economic, social, environmental and cultural criteria.  
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DBCA Conservation Programs   

 

Roadside Conservation Program   

 

Roadside vegetation plays an important role in the conservation of Western Australia’s plants 

and animals and particularly in the peri-urban areas where there are many species only 

existing in these thin remnant strips.  The native vegetation in roadsides is sometimes far 

more important than in other areas.   

 

In heavily cleared landscapes, the vegetation in the road reserve acts as a wildlife highway, 

enabling animal movement between large patches of bush. It also provides essential habitat 

to flora and fauna. The visibility of roadside vegetation can provide locals with a defined 

sense of place based on easily identifiable characteristics they recognise as “home”. Roads 

cut across the landscape, giving a cross Section of vegetation communities within the 

landscape. Thus, wide road reserves fulfil dual roles: transport and conservation.  

 

It should be noted that the Western Australian Roadside Conservation Committee 
has been disbanded and DBCA no longer has responsibility for a roadside 
conservation program. 
 

Nature Conservation Covenant Program   

 

The Nature Conservation Covenants Program began in the Metropolitan area. DBCA offers 

landowners the opportunity to use conservation covenants to protect the nature conservation 

values of their properties. The Nature Conservation Covenant is a voluntary, legally binding 

document that has provisions restricting activities that might threaten the land’s conservation 

values. There are also non-voluntary covenants. Every conservation covenant is individually 

negotiated between DBCA and the landowner, and aims to maintain the conservation values 

of the bushland whilst allowing for flexibility to reflect the landowner’s wishes for the land. 

Typically, there are restrictions such as no clearing, mining, grazing or cats and dogs must 

be on leashes. Often no one is allowed to enter property. The landholder may get a tax 

concession and in some cases a rate concession.   

 

DBCA Land for Wildlife   

 

DBCA’s Land for Wildlife program began in 1997. There are registered Land for Wildlife 

properties in the Mundaring Catchment.   

 

Soil and Land Commission Conservation  

 

Landowners who wish to protect and manage native vegetation on their property may enter 

into an agreement (covenant) with the Commissioner of Soil and Land Conservation under 

s30 of the Soil and Land Conservation Act 1945.   

 

The Soil and Land Conservation Act provides for two types of covenants:   
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• Conservation Covenant which is irrevocable. The term of these covenants is usually 

specified for perpetuity or a period of time. Once finalised, the Commissioner does not 

have statutory authority to vary or discharge these covenants.   

• Agreement to Reserve (ATR) which is not expressed as irrevocable. These covenants 

may be in perpetuity or for a specified time and may be varied or discharged by the 

Commissioner.       
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Appendix 2  Regulatory and other actions   

Table 3 below summarises the nutrient loadings to the Swan Estuary from within the 

Mundaring Shire and adjoining areas.  It shows only modest export of N and P from these 

hills catchments compared to the coastal plan catchments.  Appendix 3 provides a 

preliminary list of legislatively protected land and riparian areasforeshore areas within the 

Mundaring Shire. In considering options to improve stream water quality and the 

environmental quality of riparian buffersforeshore areas, it is prudent to review how recent 

changes in regulations have impacted on riparian foreshore area management.  

 

For new subdivisions, historically it used to be 10% POS plus drainage and other easements 

and conservation areas where good remnant vegetation occurred.  Over time however, this 

has been eroded to 10% multi-use corridors. This has meant that foreshore reserves now 

include areas for stormwater management contained within them.  Urban water management 

plans do not allow for management of issues such as:  

 

• inadequate fall from the stormwater detention basin into the natural waterway;  

• influx of extremely hot water from hardstand bitumen roads during summer storms into 

waterways causing direct invertebrate and flora kills due to excessive water temperatures  

– insufficient containment away from the receiving water bodies;  

• insufficient space for habitat and recreation to co-exist;  

• edge effect issues increasing the cost of maintenance and management for councils – 

need to improve ratio of vegetation depth to length to reduce weed impacts;  

• no gross pollutant or chemical traps and these are no longer a standard installation in the 

stormwater management system;  

• Width of reserve needs to allow for at least four/six metre management access (use 

firefighting arguments including turning circles), plus conservation and sufficient room for 

groundwater penetration and retention to encourage groundwater recharge rather than 

surface flow disappearing from high in the catchment as fast as possible.  

  

Smart regulations  

 

Establishing by-laws, regulations, incentives and policies to link rights and responsibilities to 

better management of waterways and contributing lands. Regulation can be effective for 

localised issues such as pollution.  

 

Higher levels of government are actively seeking to devolve responsibility/delegate many 

aspects of land management to local government, community groups, Landcare groups and 

individuals.  Many of these people feel they lack the skills, finances and technical knowledge 

to achieve what is being asked of them.  Developer contributions can assist here.  
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Table 3  Average annual flow, nitrogen and phosphorus loads and loads per unit cleared area for Jane 

Brook and the Helena River from 1997 to 2006.  

 

Catchment   Area 

(km2)   

Cleared 

area (%)   

Average 

annual 

discharge  

(ML)   

Average 

annual 

nitrogen 

load 

(tonnes)   

Nitrogen 

load per 

cleared 

area  

(kg/ha)   

Average 

annual 

phosphorus 

load 

(tonnes)   

Phosphorus 

load per 

cleared area  

(kg/ha)   

Jane  137.7  49  14800  11  1.65  0.58  0.09  

Helena  175.7  36  4880  5.8  0.92  0.23  0.04  

  

It may be time to step back if possible, and get beyond simplistic 10% multi-use corridors that 

include conservation, water management, recreation, bushfire management, emergency 

access amalgamated within them.    

 

Weed control to protect existing vegetation communities is one of the most cost-effective and 

cheapest options.  Enhancement of remnant vegetation and protection of “waterlogged” 

peripheral land – beyond the floodplain are also important priorities.  

Conservation incentives  

 

Rate reductions, assistance with fencing, weed management proportional to scale of 

foreshore reserve can all assist local land holders.    
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Appendix 3  List of legislatively protected areas in the Mundaring Shire  

 

BUSH FOREVER SITES Outside 

the MRS  

• BF Site 215 – over the Helena River  

  

DBCA LEGISLATED LANDS AND WATERS  

• Beechina North Nature Reserve  

• Beelu National Park  

• Mundaring State Forest  

• Greenmount National Park  

• John Forrest National Park  

• Leschenaultia Conservation Park  

  

FUTURE SUBDIVISION ISSUES – main suburbs where there is space  

• Bailup  

• Malmalling (Postcode 6556)  

• Wooroloo  

• Gorrie  

  

FORESHORE CONDITION REPORTS (1999)  

• Wooroloo Brook  

• Helena River  

• Jane Brook  

• Blackadder Creek  

  

ENVIRONMENTALLY SENSITIVE AREAS  

• Beechina  

• John Forrest National Park  

• Three small areas on western boundary of shire  

  

EXISTING LOCAL STRUCTURE PLANS (WITH WATERWAYS ADJACENT)  

• Hayden Street Trimble Road, Mt Helena  

• Coothalie Road Chidlow  

• Thomwick Cres, Betty, Northcote Street, Old Northam Road, Chidlow  

• Beacon and Richardson Road Parkerville  

• Woodlands Road Stoneville  
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Appendix 4  Total watercourse length by land cover zone.  

Landcover zones were inferred from the SLIP region scheme and LPS zones and reserves 

data  

 

SLIP zone  ∑ watercourse length   Percentage of Shire total  

Commercial, Industrial  4.8  0.2  

Infrastructure cleared  46.5  2.0  

Infrastructure vegetated  40.1  1.7  

Parks, Recreation, Schools  3.1  0.1  

Residential  124.2  5.4  

Rural  204.7  8.9  

Rural residential  573.1  24.8  

Reserves  1310.0  56.8  

Waterways  1.1  0.0  

TOTAL  2307.6  100  

 

Watercourses include Strahler stream orders from 3 to 9.  
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1. EXECUTIVE SUMMARY  

  

The Watercourse Hierarchy Strategy defines the key issues and threats facing the 

management of watercourses in the Shire and recommends corresponding strategic, planning 

based and operational actions.  

 

The Shire of Mundaring has an extensive watercourse network, totalling a length of 2307km. 

Approximately 40% of the watercourses traverse through private land and around 60% 

through a vast network of public reserves.  

 

Watercourses play a vital role in sustaining biodiversity in the shire. Watercourses also define 

the shire’s distinct landscape amenity and sustain a range of social, cultural and economic 

values. Healthy waterways are therefore integral to delivering on the Shire’s vision - a Place 

for Sustainable Living.  

 

Watercourses and the foreshore areas along the banks are under threat. Key threats include 

changing rainfall patterns due to climate change, land use and development pressures and 

increasing impervious surfaces causing erosion and sedimentation.  

 

Recommendations were developed by first undertaking a geographically-based (GIS) 

synthesis of issues. This provided the backdrop for informed targeted stakeholder 

consultations, exploring and documenting what might be possible currently and into the future.  

 

Strategic issues and outlook have been represented spatially across the different catchments 

(pages 29 to 31 and 37 to 41). A new strategic direction is presented which, amongst other 

more specific actions, include:  

 

1. Better control of storm flow peak-velocities for improved erosion control. 

2. Greater focus on protecting and rehabilitating ecological function and biodiversity along 

watercourse corridors, especially through urban and rural residential areas. 

3. Better coordinate and integrate watercourse corridor protective and restorative efforts 

between responsible agencies and communities. 

4. Provide information about watercourse ecology and function so as to inform and help 

landowners become responsible land managers.  

5. Improve sharing of information about bushfire mitigation works and ecological restoration 

efforts along corridors. 

6. To facilitate and support a greater level of community and agency awareness and 

involvement with watercourse corridor protections and enhancements to broaden and 

strengthen local ownership and appreciation of these valuable ecological systems. 
 

Recommendations inform statutory land use decisions under Local Planning Scheme No.4, 

future investigations, operational priorities and stormwater interventions. The outcomes of this 

strategy have informed the development of Shire’s Local Biodiversity Strategy (particularly the 

wildlife corridor mapping) and Public Open Space strategies. Further, it is intended that the 

findings of the Watercourse Hierarchy Strategy shape the future review of the Local Planning 

Strategy and the next iterations of the Shire’s local planning scheme. 
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2 INTRODUCTION  

2.1 CONTEXT  

 

The geomorphology of the Shire of Mundaring consists of incised perennial and intermittent 

drainage in laterite soils overlying Yilgarn block granite.  This landform is entirely different to the 

coastal plain with its shallow groundwater and nutrient-leaching soils.  Agricultural and urban 

land use on the coastal plain has been largely responsible for the unacceptable nutrient loads 

reaching and threatening the Swan River Estuary.  Stormwater management systems on the 

coastal plain have been focussed on infiltration and bioretention systems that hold the 

stormwater for significant periods of time for treatment.    

 

The Mundaring uplands require special consideration and tailor-made solutions. For example, 

detention systems are required to slow stormwater runoff and reduce its peak velocities which 

lead to erosion. Infiltration basins on the finer-textured clays and loams are less effective 

because the coefficient of infiltration is much less than for Swan Coastal Plain sandy soils.  

Additionally, highly P-fixing soils in the hills bind phosphorus and P levels in runoff from 

Mundaring catchments are currently within the Department of Biodiversity, Conservation and 

Attractions’ acceptable short and long-term targets. Consequently, water quantity and velocity 

management are more significant than water quality (nutrient) management.   

 

Land use characteristics also affect watercourse water quality and stream dynamics. Forested 

catchments need to be considered differently to rural residential areas.  Equally, private 

ownership compared to state and local government tenured and operated catchments, differ.   

 
Depending upon the land use characteristics and erosion potentials, water quality can also be 
an issue. Non-structural controls including education and awareness for stormwater 
management would be an effective approach for such catchments. These are institutional and 
pollution prevention practices designed to prevent or minimise pollutants from entering 
stormwater runoff and/or to reduce the volume of stormwater requiring management.   
 
These include better practices of local government operations, asset managers, 
industrial/commercial businesses and householders, through mechanisms such as maintenance 
practices, regulation, strategic planning and education. They usually work by changing 
behaviour through government regulation (e.g. planning and environmental laws), education 
and/or economic instruments. Education and awareness for stormwater management can be 
developed by various sectors of the community to raise awareness and provide a catalyst for a 
behaviour change to reduce pollution entering the stormwater system. 

 

2.2 SHIRE PROFILE  

 

The shire is mostly uncleared of remnant vegetation and, in addition to public land such as 

National Parks, State forest and drinking water supply catchments, Local Natural Areas also 

occur on private land.  There is thus the opportunity, and a significant expectation from Shire 

residents, that the natural environment will be protected and maintained.  The Shire’s Local 

Biodiversity Strategy provides directions for biodiversity protection.   

 

Protection of watercourses within the shire from pollution and sedimentation, from existing and 

future land use and development is important both for the maintenance of environmental values 

within the shire itself and because watercourses in the shire flow to the Swan and Helena 
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Rivers. Local impacts on watercourses may have adverse consequences downstream.  There is 

also a risk of dryland salinity from sub-catchments draining areas to the east and there may be 

acid sulphate soils in some areas of the shire, notably in proximity to watercourses.     

 

More than 2307.6 km of 3-9th-order streamlines across the shire deliver surface runoff with 

lesser amounts of groundwater seepage to the Swan River estuary.  The Swan and Canning 

Rivers have been experiencing regular potentially harmful phytoplankton blooms, a symptom of 

a eutrophic and overloaded system. Urban and rural development within the larger Swan-Avon 

catchment has reduced the hydrological buffering of the Swan-Canning as a system. This 

means that the residence time of water within most catchments has been considerably reduced, 

impeding the natural assimilative processes of foreshore areas.   

 

Unfortunately, the process of reserving land and separating land uses and/or development from 

creek lines has often failed to deliver the required outcomes. Given the scale and low-density 

population in the Shire, securing waterways into public ownership and regulation alone cannot 

address the fragmented ownership, and fragmented management of waterways throughout the 

Shire. Further, regulation alone does not of itself generate the community mindset or consider 

adequately, the very significant human and financial resources required to balance and manage 

operationally, cultural heritage and biodiversity protections, bushfire risks, hydrological 

functioning, weed infestations, and unauthorised off-road vehicle access, to name a few of the 

often-competing issues.    

 

The WA EPA (2021), has concluded that the planning framework in WA is important for 

managing impacts on foreshore areas.  To this end the Shire of Mundaring has been developing 

a more responsive and creative policy approach and have concluded that a broader stakeholder 

engagement is essential to delivering greater community buy-in and action.  This is exampled 

by the early successes of various sub-catchment ‘Friends of’ groups.  Given the established 

science, the prevailing policy context and early community buy-in, a forensic interrogation of the 

‘system’ is now required to determine what has and hasn’t worked, where, when, how and why.   

 

The urbanplan and ASE team have embarked upon a geographically-based (GIS) synthesis of 

issues that provides the backdrop for targeted stakeholder consultations, exploring and 

documenting what might be possible currently and into the future.   

 

2.3 WATERCOURSES HIERARCHY STRATEGY APPROACH   

 

Our joint establishment of a local vision for Mundaring’s watercourses is has been guided by 

contemporary scientific and policy development and stakeholder inclusion. It aims to deliver the 

required concise Watercourse Hierarchy Strategy, while addressing various streamline 

hierarchy levels, land tenures and land managers (state and local government and freehold).   

 

To mitigate against changes brought about by land development and other disturbances and 

the subsequent alterations to landform and foreshore areas, waterway hydrologic and 

ecological functions need to be maintained as close as practicable to their original state 

(Section 2.6 provides more detail on impacts). The policy response derived from the empirical 

research needs to set strategic actions with assigned responsibility.  In this regard the 

catchment groups offer a significant vehicle to guide and support freehold owners in managing 

watercourses on private property.   
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A future role for landowners as joint custodians will be significant if improved management 

practices are to be implemented in all areas of the shire in private ownership.  This recognises 

that around 40 percent of the shire’s waterways are proximate to, or within areas of freehold 

ownership. This requires community actions across the shire, supported by the Shire’s 

communication of information and education materials demonstrating the principles and 

processes and mitigation techniques that will support appropriate actions by all landowners.   

 

2.4 APPROACH TO ENGAGEMENT   

 

To achieve effective community consultation during the pandemic the urbanplan Acacia Springs 

Environmental team, established an informal focus group with representatives from each of the 

catchment groups active within the Shire and undertook targeted communications with members of 

the Shire’s Environmental Advisory Committee.    

 

A number of discussions were held between the consultants and Shire staff with officers of the 

DWER, regarding the use of LiDAR for determining and classifying watercourses. While it was 

appreciated from comparisons with existing data, that the LiDAR-derived watercourse hierarchy 

was a significant improvement in available data for the shire, it was recognised that it should not 

substitute for site-specific assessments of potential impacts and opportunities for particular land 

development initiatives.  

 

This approach drew on detailed local knowledge of catchment and waterway characteristics and 

the experiences of mitigation and restoration activities that had been undertaken over the past 20 

or so years.    

 

For the purpose of this Mundaring Watercourse Hierarchy Strategy, a watercourse has been 

defined as ≥3rd order Strahler Streams mapped across a catchment using LiDAR having equal to 

or better than 5 cm vertical resolution.  

 

2.4.1 ENGAGEMENT OBJECTIVES   

 

The objective of the community engagement with local people was threefold:   

 

a) to glean local understandings of foreshore area function and processes, particularly as they 

related to issues and restoration and mitigation actions;   

b) to share our consulting experience and understanding of waterway functions and process 

more broadly; and,    

c) to explore potential implementation and the required resourcing and support.  

  

The local information that was so freely shared by local ‘experts’, is gratefully acknowledged and 

has been crucial in guiding the direction and outcomes of this investigation.  
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2.5 ISSUES IDENTIFICATION  

 

The development of issues focused on matters aligned with the investigation’s scope requirements 

and were not particularly linked to socio-political implications of future land developments.  Issues 

fell into two groups including:  

 

I. generic issues that applied over much of the shire; and,  

II. localised issues that were associated with particular locations and/or situations.  

  

2.5.1 GENERIC ISSUES  

 

The following issues were collated from members of the Shire’s Environmental Advisory Group and 

determined from various reports and documents. They included:  

 

1. Environmental weeds and pests have been observed in many locations across the shire. 

These include a wide range of introduced grasses and dicotyledons such as nightshade, arum 

lily and cotton bush and pests such as mosquitos, European wasps, rodents, foxes and feral 

animals. The Shire has made a number of on-line resources available such as weed 

identification and control and for pest control.  

 

2. Bank and bed erosion have been observed across the shire. Erosion caused by swiftly flowing 

storm flows has the potential to damage associated infrastructure such as roads, bridges and 

paths, and lead to sedimentation and turbidity impacts on aquatic habitats (Photo plates 1 and 

2) .   

 

3. House values were seen to be related (positively and negatively) to streamline amenity.   

 

4. Wastewater Treatment Plants. Comprehensive sewage treatment and disposal for 

Mundaring’s highly undulating landscape and widely dispersed settlements is not cost 

effective. It would require expensive pressure mains and lengthy pipe runs to suitable 

treatment and disposal sites. Accordingly, a number of small package treatment plants have 

been commissioned that discharge highly treated wastewater to local waterways.  While these 

discharges are licensed to operate within controlled environmental limits, there is community 

concern that equipment failure and population creep could lead to adverse impacts on 

receiving waterways.  The lack of cost-effective options for sewage treatment and finite 

capacities of existing systems have been cited as stifling further population growth and 

development opportunities.  

 

5. Falling rates of community involvement have been observed for most of the shire’s catchment 

groups.  People reported that they have become increasingly time-poor and unable to commit 

as readily to volunteer opportunities.   

 

6. Community engagement with foreshore areas has been reported as lessening, partly as a 

consequence of pressures cited for point 5 above.  
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7. Climate uncertainty was seen as leading to two potentially adverse impacts on the shire’s 

streamlines. This included the predictions of falling overall rainfall for the Perth environs 

leading to drying of foreshore areas.  Predictions of increasing frequencies of extreme weather 

and rainfall conditions have raised concerns over increased velocities of stormwater runoff and 

subsequent increases in erosion.  

 

8. Gaps in integration and inconsistency of agency oversight was seen as sometimes leading to 

less-than-optimal implementation of policies and regulations applying to streamlines. 

9. Phytophthora dieback and Myrtle Rust 

 

2.5.2 LOCALISED ISSUES  

 

There was some duplication of issues raised by representatives of the various Catchment groups 

or gleaned from websites and publications and these have been left here for completeness.  

Some issues are framed as actions and some interpretation has been applied accordingly. 

 

Blackadder / Woodbridge Catchment Group  

• Ecological corridors through urbanised areas are fragmented and require   restoration.  

• Invasive weeds need removal.  

• Local species need to be established utilising local provenance seeds.  

• Remnant vegetation needs additional protections and improved management.  

• Catchment and waterways need to be protected through management and practices that 

consider Aboriginal heritage, recreation needs and accessibility.  

• Awareness of local environmental issues needs to be raised.  

• Environmentally sensitive planning needs to be advocated for development  

 

Helena River Catchment Group  

• Improved ecological connectivity on both sides of waterways.  

• Better linkages between reserves along foreshore areas.  

• Improved flow and erosion control on side tributaries entering the Helena R.  

• Greater environmental flows down the main channel of the Helena R.  

• Improved regulatory oversight of foreshore areas.  

• Improved agency integration and consistency.  

 

Jane Brook Catchment Group  

•  Better control of storm flows.  

• Improved erosion control.  

• Improved management of weeds.  

• Greater community engagement and participation.  

• Greater regulatory oversight.  

• Improved agency coordination.  
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• More sensitive bushfire mitigation.  

 

Susannah Brook Catchment Group  

• More regeneration and rehabilitation for biodiversity.  

• Greater connectedness of wildlife corridors.  

• Improved stream water quality for fauna.  

• Improved rubbish removal and less vandalism.  

• More people involved and having ownership.  

• Better integration with bushfire mitigation.  

 

Wooroloo Brook Land Care Group  

Note: This group was inactive. Past representatives were interviewed.  

• Salinity arising from eastern catchments needs controlling.  

• Revegetation of gullies and recharge areas.  

• Control of environmental weeds.  

• Channel and bank erosion control.  

• Improved mitigation against catastrophic wildfires which lead to massive erosion.  

• Greater community engagement and involvement.  

  

2.6 ISSUES PRIORITISATION  

 

Issues raised during the community consultation and desktop research were brought together 

and prioritised, using Intercom’s RICE methodology which is based on the following relationship:    

  
Reach was interpreted as the spatial extent of the issue, Impact was seen as the magnitude 

of adverse or beneficial changes arising, Confidence was seen as the reliability of predictions 

of impact and restoration, and Effort was seen as a combination of human, financial and 

logistical inputs required to manage the issue.  Whilst this RICE approach required a level of 

expert-knowledge of the subject matter for its use, it did serve to invite participants to make 

explicit many of their implied assumptions.    

  

The resulting streamline priorities included:   

 

 Priority 1  Better control of storm flows for erosion control.  

 

 Priority 2  Greater levels of regeneration and rehabilitation for biodiversity.  

• Greater community engagement and involvement   

• Better linkages between reserves.  

• Improved bushfire mitigation along corridors to prevent catastrophic wildfires which 

severely damage vegetation, soil seed stores, soil fertility and stability and which can 

lead to accelerated erosion.  
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• Ecological corridors through urbanised areas are fragmented and require restoration.  

• Better integration with bushfire mitigation.    

  

 
Picture plate 1:  Photo pairs showing changes in watercourses from 1999 to 2020   

(Early photos courtesy Jane Brook Catchment Group).     
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Picture plate 2: Examples of erosion and watercourse condition within the shire    
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3 CHARACTERISTICS OF FORESHORE AREAS  
  

3.1 BACKGROUND  

 

A significant amount of energy has been expended on the development of policies and regulations 

for the protection of foreshore areas.  There is an extensive global literature on the topic describing 

many different situations and approaches.  This brief review, rather than providing a 

comprehensive documentation of the range of applied policy instruments, has sought to describe 

those situations having some similarity to the social, biophysical and political environment of the 

Shire of Mundaring and its watercourses.  

3.2 WHAT ARE FORESHORE AREAS?  

 

The answer to this question (Figure 1), is best summarised by the US National Academy Press:  

 

“Lands next to water are fundamental to the livelihood of many species of plants and 

animals, including humans. Birds and other wildlife aggregate in riparian areas, often in great 

abundance. At the same time, society values riparian areas for production of food, access to 

transportation, opportunities for recreation, and natural scenic beauty” (NRC, 2002).   

 

Figure 1  Riparian buffer extends both sides of streamlines  

  

3.3 WHY PROTECT FORESHORE AREAS?  

 

The WA Waterways Commission provided a rationale:  

 

“Protection and management of riparian areas is essential for maintaining healthy waterways 

and wetlands. Protected foreshores preserve aquatic, littoral and terrestrial habitat for native 

flora and fauna while providing amenity and maintaining scenic quality and landscape 

values. They also reduce the impacts of erosion, sedimentation and nutrient influx in 

waterways” (WRC, 2001b)   
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3.4 HOW DO FORESHORE AREAS FUNCTION?  

 

The NSW DPI’s Office of water (NSWDPI, 2012), described the functioning of foreshore areas:  

 

• providing bed and bank stability and reducing bank and channel erosion;   

• protecting water quality by trapping sediment, nutrients and other contaminants;   

• providing diversity of habitat for terrestrial, foreshore and aquatic plants (flora) and 

animals (fauna);   

• providing connectivity between wildlife habitats;   

• conveying flood flows and controlling the direction of flood flows;   

• providing an interface or buffer between developments and waterways; and,  

• providing passive recreational uses.   

  

The protection, restoration or rehabilitation of vegetated foreshore areas is important for 

maintaining or improving the shape, stability (or geomorphic form) and ecological functions of a 

watercourse and bigger is better.  Wider corridors provide greater protection for streamline 

ecological processes.  

 

3.5 HOW WIDE SHOULD PROTECTED FORESHORE AREAS BE?  

 

A foreshore area consists of the channel which comprises the bed and banks of the watercourse 

(to the highest bank) and the two sides of the Vegetated Riparian Zone (VRZ) adjoining the 

channel (Figure 1).  It has been recommended that multiple factors such as the biophysical 

conditions (WRC, 2001b, NSWDPI, 2012, WRC, 2001a) of the streamline, and the nature of the 

management requirements (NSWDPI, 2018, Price, 2004, Lovett, 2007), should combine to 

determine the width of protected foreshore areas (Tables 1 and 2).  

  

Table 1  Foreshore area widths in NSW based on stream order (NSWDPI, 2012)  

 

Watercourse  type   VRZ widtha    (m)  Total RC width (m)  

1st order   10  20 m + channel width  

2nd order   20  40 m + channel width  

3rd order   30  60 m + channel width  

4th order and greaterb   40  80 m + channel width  

 

VRZ widtha = Vegetated Riparian Zone each side of watercourse  

Greaterb = includes estuaries, wetlands and any parts of rivers influenced by tidal waters  
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Table 2  National foreshore area widths based on management objectives (Lovett, 2007)  

 

Management objective  Bank width  (m)  Total Corridor width  (m)  

Improve water quality  10 vegetated plus 5-10 grass 

strip  

2 times 15 + channel width  

Reduced stream bank 

erosion  

Minimum width 5  

Bank height 4  

Erosion rate 0.2 x 20 = 4  

Therefore Total = 13  

2 times 13 + channel width  

Maintaining natural light 

and temperature regime in 

streams  

2 to 3 tree or tall shrub widths =  

(5 to 20)  

2 times (5 to 20) + channel width  

Provide food inputs and 

aquatic habitat  

2 to 3 tree or tall shrub widths =  

(5 to 20)  

2 times (5 to 20) + channel width  

Provide terrestrial habitat  10 for small animals  

50 for large animals  

2 times (10 to 50) + channel width  

Preventing stock damage  5 to 20  2 times (5 to 20) + channel width  

Foreshore areas to enable 

agricultural production  

10 to 30 wide with 20 times that 

length  

2 times (10 to 30) + channel width  

Land clearing for 

agricultural or urban 

development  

20 to 200  ACT – various, NSW 20, Vic – 30  

NT  - various, SA – various  

Qld –1°-2° >50, 3°-4° >100, 5°+  

>200  

  

3.6 WESTERN AUSTRALIAN PREFERRED FORESHORE AREAS  

 

The DWER recommends a site specific criteria based approach to identifying riparian buffer 

widths, rather than simply adopting ‘standard’ widths.  Historically, a width of 30 m for waterways 

and 50 m for estuaries was generally applied. The use of standard widths did not allow for 

negotiation of narrower or wider foreshore widths where this was appropriate in specific cases.    

 

Operational policy 4.3 is the State government policy on waterway foreshores  (DoW 2012). This is 

described in more detail in Section 5. The recommended method for determining foreshore widths 

in WA is based on site-specific biophysical criteria (WRC 2001a). The biophysical criteria include: 

vegetation, hydrology, soil type, erosion risk, geology, topography, function, habitat, climate 

change impacts, heritage and the risks from the proposed adjacent land use. The criteria are a 

means of assessing the features, functions, values of and risks to the waterway.  

 

A width of 30 m for waterways and 50 m for estuaries (including the estuarine reaches of rivers) 

could be considered as a general baseline to which additional width is added when needed based 

on specific features, functions, values or to mitigate specific risks.  A watercourse hierarchy 
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approach that considers size, flow volumes and position in the catchment helps fine-tune the 

application of regulations.  Sometimes the appropriate width may be much greater than the general 

baseline. For example, for a high-value pristine or near-pristine river with threatened species, 

where logging is proposed nearby, an appropriate foreshore/buffer width might be 100 m. For a 

small degraded creek in a paddock, 15-20 m revegetated foreshore either side may be adequate. 

Note that 10 m is allowed for edge effects, so this should always be added to the width of intact 

foreshore area vegetation (Advice for Section 2.6 was provided by the DWER’s R Lynch pers com 

2022).  

  

A watercourse hierarchy approach helps:  

 

• establish clear and appropriate guidelines on the width of foreshore areas  

• provide greater flexibility in urban design by allowing a broader range of uses in foreshore 

areas, including detention basins, cycleways, roads and recreational areas  

• enable works and activities to be offset along the length of a foreshore area  

• provide greater flexibility with watercourse crossing design  

• remove the need for vegetated buffers in addition to a foreshore area  

• introduce a streamlined assessment approach so that compliant proposals can be 

assessed more quickly.    
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4 IMPACT OF DEVELOPMENT ON STREAMLINE PROCESSES  

 

4.1 RUNOFF  

 

Clearing native vegetation and establishing rural and urban land uses, has a significant impact on 

the water balance and on the nature of catchment hydrologic processes.  Development leads to an 

increase in impervious areas in the urban form and the land surface in agricultural areas becomes 

more impervious because of stock or mechanical compaction.  In these situations, rainfall no 

longer soaks into the ground as readily as before and this results in an increase in the volume and 

velocity of runoff, particularly during peak flow storm events on wetted catchments.    

 

In addition, extensive networks of artificial drainage are routinely constructed to remove stormwater 

from land surfaces into receiving waterways as quickly as possible.  In addition to preventing 

unacceptable levels of flooding, this approach has led to drainage networks that maximise local 

convenience and protection, without adequately considering off-site damage from accelerated flow, 

water pollution, or even the loss of the water resource.  Other problems include increased channel 

erosion and downstream flooding, deposition of sediment, and a resulting loss of property, wildlife 

habitat and natural vegetation.  

 

4.2 SEDIMENT TRANSPORT  

 

In their natural state, particulate solids in streams are regulated substantially by the foreshore area 

vegetation.  Removal or damage to vegetative cover has been found to increase the delivery of 

particulate solids to receiving waterways.  

 

In an undeveloped area, a natural stream normally adjusts so that its cross section and bedslope 

are in approximate equilibrium, with sub-critical flows of <0.6 msec-1 being dominant.  Increased 

volumes of stormwater runoff brought about by clearing and hardening of the catchment typically 

reach super-critical velocities in excess of 0.8 msec-1, which entrain sediments (erosion) and 

produce significant changes in the natural stream channel.  More frequent high-flow events and 

flooding can cause bank and streamline erosion, damage and disrupt ecological processes of 

foreshore areas and damage adjacent property, and infrastructure.  Increases in peak velocities 

and increasing frequency of larger flows following development may also have implications for the 

processing and recycling of organic carbon and nutrients within foreshore areas.   

 

Accelerated channel erosion can also create downstream damage by the deposition of eroded 

sediment.  Lakes reservoirs and estuaries fill, stormwater pipes and culverts become clogged 

causing localised flooding and areas adjacent to streams may become covered with mud and 

debris and weed seeds left after each flood.  Processes leading to the remobilization of sediments 

from upstream reaches of a waterway may, through time, lead to adverse impacts on downstream 

water quality and damage foreshore areas.  

 

Suspended solids loadings to receiving wetlands and estuaries are likely to adversely impact on 

biota in a number of ways including physical smothering, increased light attenuation and changes 

to dissolved oxygen fields if the suspended solids contain a significant proportion of refractory 

organic matter.  Physical smothering results when the loading of suspended solids settling onto 
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benthic organisms exceeds their clearance rates.  For benthic plant communities this may reduce 

photosynthesis, and for suspension feeders, this may interfere with modes of feeding.  
  

The accumulation of sediment in watercourses may also reduce the available habitat for 
instream flora and fauna. 

 

4.3 NUTRIENT TRANSPORT  

 

Clearing for urban and agricultural development, combined with the application of artificial 

fertilizers have been responsible for nutrient enrichment of many Australian estuaries (Deeley, 

1999). Nutrients may be discharged to receiving estuaries and wetlands as dissolved or particulate 

forms, and significant amounts of these inputs are potentially biologically available given 

appropriate hydrodynamic processes, settling, resuspension and uptake mechanisms (Deeley, 

1996).  

 

Recent research undertaken in the southwest of WA (Weaver, 2014, McKergow, 2006a, 

McKergow, 2006b, Weaver, 2021) compared catchment-scale nutrient loss and attenuation rates 

from streams without or with vegetated foreshore areas-.  Low order streams were found to have 

the highest nutrient and sediment concentrations and were more dominated by surface runoff. 

These lower order or smaller watercourses therefore represent the best opportunity to attenuate 

nutrients and sediment.  

 

For surface flow and hill-slope erosion-dominated streams (like much of the Mundaring  

Shire), vegetated foreshore areas provided an effective means of reducing suspended solids SS 

(i.e. reducing erosion) (McKergow, 2003) and P transport, consistent with findings for soils with 

very high P-binding capacities (i.e. silts, loams, clays).  

 

Stormflow into the Swan River from rural areas particularly on the coastal plain has long been 

recognised as a major source of nutrient pollutants. Efforts to date to reduce these nutrients have 

largely been unsuccessful (OAGWA, 2014).  Experience elsewhere shows that it is possible to 

improve the health of rivers in urban areas, but it requires concerted and coordinated effort by the 

overwhelming majority of stakeholders, and long-term action.  Success was found to depend upon 

state agencies, local governments and the private sector being aware of and acknowledging what 

needs to be done and in widespread implementation of restorative solutions (OAGWA, 2014).    

  

4.4 ARE FORESHORE AREAS EFFECTIVE FOR WATER QUALITY IMPROVEMENT?  

 

(Weaver, 2014) raised concerns about the effectiveness of foreshore areas for achieving nutrient 

reductions where there is a high probability of very high levels of P export such as on the Swan 

Coastal Plain.  The cost-effectiveness of a range of agricultural productivity and stream restoration 

measures has recently been estimated (Figure 2).  The left hand diagram with the orange circles 

represents sandy areas subject to P transport by subsurface transport mechanisms (leaching) and 

the right hand diagram with green circles represents areas dominated by surface flows such as the 

Shire of Mundaring. Management measures at the lower left of both diagrams have the least 

probability of success. Conversely, measures in the top right of the diagrams have the greatest 

chance of success.    

 

These diagrams suggest that foreshore areas and associated grass filter strips are successful at 

enhancing habitat quality, at attenuating erosion and sediment-bound nutrients where surface 
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runoff is the dominant flow mechanism.  Despite their many benefits however, foreshore areas 

may be less effective at attenuating P where sub-surface flows dominate.   

 

 

Figure 2  Estimated cost-effectiveness of nutrient management measures Note: 

coastal plain orange, Mundaring Shire green  

  

4.5 IMPLICATIONS AND APPLICATION TO THE SHIRE OF MUNDARING  

 

Foreshore areas and associated grass filter strips are successful at enhancing habitat quality and 

attenuating erosion and sediment-bound nutrients where surface runoff is the dominant flow 

mechanism such as for Mundaring Shire east of the Ridge Hill Shelf.  

 

4.6 IMPACTS ON MUNDARING’S WATERCOURSES  

 

The continuing demand for additional land for housing, industrial development and associated 

infrastructure necessitated by population increases, exerts significant pressure on naturally 

vegetated areas along watercourses. These areas may be impacted directly by clearing as part of 

urban expansion, as well as indirect impacts through human disturbance within foreshore areas, 

fragmentation of patches and the introduction of weed and pest vectors.   

 

These direct and indirect pressures on naturally vegetated foreshore areas have in many areas, 

compromised the natural functioning of foreshore areas.   
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5 LEGISLATIVE, REGULATORY AND POLICY FRAMEWORKS FOR 

FORESHORE AREAS IN AUSTRALIA  
  

5.1 LEGISLATIVE, REGULATORY AND POLICY FRAMEWORKS - WA  

  

Protection of Lands, Waterways and Foreshore areas in WA is enabled by a number of Legislative 

Acts administered by a range of NRM and Planning agencies (Appendix 1).  The following Section 

documents the range of legislation and requirements that may apply to landholdings and provide 

an understanding of how current legislative, policy, and voluntary frameworks guide property and 

environmental management and the role of government agencies in administering it.   

 

There are several considerations relevant to land management, and water resource management 

in Catchments of the Mundaring Shire, for which a range of legislation, policies, and regulations 

apply. The key considerations are:   

 

• Environmentally Sensitive Areas (ESAs) of Native Vegetation  

• Threatened Species (Flora and Fauna) and Ecological Communities (Commonwealth 

listed)  

• Threatened Species (Flora and Fauna), Ecological Communities and Threatening 

processes (State listed)   

• Priority Ecological Communities (State listed)   

• Areas mapped as potential fauna habitat (Fauna Habitat Zones, DBCA)   

• Waste and emissions including discharges   

• Contaminated sites   

• Clearing of native vegetation   

• Wetlands   

• Ecological linkages   

• Water Resources Management   

• Department of Planning, Lands and Heritage (Aboriginal Affairs) Sites and Other Heritage 

Places   

• Soil Conservation   

• Land drainage and Acid Sulphate Soils 

• Government Sewerage Policy.  

• Swan Canning Development Control Area 

 

5.2 LEGISLATIVE, REGULATORY AND POLICY FRAMEWORKS - EASTERN STATES  

 

There are a range of different approaches being used across Australia including (Lovett, 2007):  
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5.2.1 ACT  

 

Under the Land (Planning and Environment) Act 1991, through the Territory Plan 2002, land 

fronting the Murrumbidgee and Molonglo rivers are zoned river corridors and management must be 

consistent with their respective Management Plan. For other rural land that goes to the water edge, 

a section of the lease Land Management Agreement will address the management of the 

foreshore area. Failure to comply with a Land Management Agreement will incur a penalty.   

 

5.2.2 NEW SOUTH WALES  

 

Under the NSW Native Vegetation Conservation Act 1997, clearing is generally not permitted 

within 20 metres of the bed or bank of a stream or any part of a lake. Areas within 20 metres can 

be cleared only in accordance with development consent, or, if permitted, under a regional 

vegetation plan. Advice is generally site-specific.   

 

5.2.3 NORTHERN TERRITORY  

 

Under the NT Water Act 1992, any interference with a waterway or obstruction of flow requires a 

permit. A clearing application must include details of foreshore area vegetation and the Land 

Clearing Guidelines 2002, Resource Management Guidelines for the Northern Territory, 

Technical Report 27/2002 recommends buffer widths according to the nature and order of the 

waterway. To avoid erosion during activities such as construction, disturbance of banks should be 

kept to a minimum. In severe cases, legislative provisions under the Soil Conservation and Land 

Utilisation Act 1980, can be enacted to help protect sensitive areas.   

 

5.2.4 QUEENSLAND  

 

The Queensland State Policy for Vegetation Management on Freehold Land 2000 (Department of 

Natural Resources and Mines) requires that 50 metres each side of first and second order streams 

(gullies and small streams) be left uncleared, 100 metres each side of third and fourth order (mid-

sized) streams, and 200 metres each side of fifth order and larger streams (rivers).   

 

5.2.5 SOUTH AUSTRALIA  

 

Under the SA Water Resources Act 1997, Watercourses Section 9 Permits, (Fact Sheet 27), a 

permit is required to alter a waterway in any way. Staff from the local natural resources 

management agency can provide advice about the width of foreshore area that should be 

protected and the appropriate plant species to be used in the process. Where possible, the 

foreshore area should be fenced off if stock are on the property. Foreshore area vegetation is 

recommended to:   

 

• slow overland movement of water allowing the settling of soil before water enters a 

watercourse, thereby reducing sediment deposits into the watercourse;   

• slow flood waters;   

• stabilise watercourse banks, reducing erosion;   
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• provide shade to watercourse to reduce water temperature and algal blooms; and   

• provide habitat for animals living on land and in the water.   

 

5.2.6 TASMANIA  

 

The Tasmania Land Use Planning and Approvals Act 1993, (Wetlands and Waterway Schedule) 

has variable widths, depending on the particular Planning Scheme, which, in turn, has to be 

consistent with State Policies. However, removing vegetation within 30 metres of the outer 

boundary of permanent wetlands, waterway or shoreline or estuary is generally prohibited. Local 

government Planning Schemes must be consistent with Tasmania’s Resource Management and 

Planning System.   

 

5.2.7 VICTORIA  

 

Under the Victoria Planning and Environment Act 1987, a permit is required where proposed 

activity is within 30 metres of a watercourse.   

  

5.3 HOW ARE FORESHORE AREAS IDENTIFIED?   

 

DWER’s Operational policy 4.3 - Identifying and establishing waterways foreshore areas 

requires that after defining catchment boundaries and streamlines at an appropriate scale, the 

next step is in defining the foreshore area with the appropriate level of precision (DoW, 2012).  

This includes:  

 

• Indicative foreshore area at a regional level;  

• Refined foreshore area at the district planning level if risks are low and there are no 

significant site constraints; and,  

• Final foreshore area at the local planning level, or at the district level if the risks are high, 

there are significant site constraints and if detailed district structure planning is being 

undertaken. 

  

A foreshore area that has been defined appropriately will::   

 

• allow compatible land uses and related development activities to occur   

• maintain or improve the functions, services and biological and physical features of the 

waterway   

• enable future restoration when restoration is recommended for degraded waterways. This 

may include restoring meanders in a straightened waterway.   

  

5.3.1 PRIORITISATION STEPS  

 

There are three steps to prioritising of management:  

 

• Conservation precedes rehabilitation.  
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• Mimic ‘natural’ behaviour of waterway to minimise maintenance and be cost-effective.  

• Consider more difficult tasks – often sustained period of readjustment, inordinate expense 

without corresponding substantive outcomes and impacts on community confidence in 

terms of waterway management effort.    

  

While decision making on actual management will be through consultative processes with wide 

ranging agendas, rigour needs to be applied to procedures to determine priorities for protection 

and management of watercourses. Emphasis should be on return for dollars spent, working at 

sites with a high likelihood of success and prove sound management following a strategy that 

meets biophysical, socio-economic and environmental terms.    

  

5.3.2 STREAM BUFFER WIDTHS  

 

The following should be considered in developing stream buffer widths:  

 

• Geology, geomorphological processes, soil types;  

• Topography (elevation and landscape units) – allowing for retention, peak flows and 

erosion/accretion events, hydrology and rate/variation in discharge – river processes;  

• Slope, valley confinement, channel geometry, channel shape; and,  

• Hydrogeology – protection of hilltop springs and Surface and groundwater interactions.  

• protection of flora and fauna, critically endangered, threatened, May not be consistent with 

standardised buffer widths.  

• Original vegetation persistent or significantly altered, major species, groundcover, 

linkages, foreshore area/aquatic interactions  

• Fauna distribution, rarity, diversity  

• Aquatic ecosystems – persistent flora, fauna, distribution, movement, location of refuge 

pools and maintaining aquatic connectivity 

• Nutrient status  

• Foreshore area condition and channel form  

• Associated wetlands 

• Ecological linkages 

  

5.3.3 ADJACENT LANDUSE AND MANAGEMENT  

 

Principles depend on percentage of the catchment that is hard stand, point source inflows, diffuse 

nutrient sources and relationship to stormwater inputs.  

 

• Changes in land use patterns – rural transition to rural residential, to urban - residential, 

industrial, commercial;  

• Changes in river form – geometry, geomorphology, natural and human induced;  

• State protected lands – reserves, national parks, state forests, dams, weirs, reservoirs; • 

Freehold title; and,  

• Waterway Crossings – impact on buffer widths.  
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• Surrounding land uses may also generate point source pollution and the discharge of 

contaminants into waterways. 

5.3.4 BUSHFIRE RISK MANAGEMENT  

 

Management of bushfire risks needs to be considered when planning for vegetated 
foreshore areas.  It is important the revegetation strategies do not exacerbate bushfire 
risks for adjoining built and habitable assets.  There can also be risk of increased 
sedimentation post fire if reserves are too narrow.  
 

Riparian vegetation is generally considered to have an extreme fire risk and require appropriate 

hazard separation distances. Consideration of bushfire risk management in accordance with 

State Planning Policy 3.7 Planning in Bushfire Prone Areas and the development of a bushfire 

management plan is likely to be required. 

 

The implementation of fire breaks and turn arounds are to be planned in conjunction with 
community groups and minimise the impact on remnant vegetation and revegetation 
wherever possible. 
 

5.4 STATE PLANNING POLICY 2.9  

 

Draft State Planning Policy 2.9, Planning for Water, and associated Planning for Water 

Guidelines  (DPLH, 2021a, DPLH, 2021b) provides guidance to decision-makers regarding 

integrated water resource and land use planning management; how land and water related 

provisions are implemented.  The draft SPP 2.9 has status and will replace the following policies 

and guidance:  

 

1) State Planning Policy 2.1 Peel-Harvey Coastal Plain Catchment   

2) State Planning Policy 2.2 Gnangara Groundwater Protection  

3) State Planning Policy 2.3 Jandakot Groundwater Protection  

4) State Planning Policy 2.7 Public Drinking Water Source Policy  

5) Draft State Planning Policy 2.9 - Planning for Water Guidelines (2021)   

6) State Planning Policy 2.10 Swan-Canning River System   

7) Better Urban Water Management  

8) Government Sewerage Policy  

9) Government Sewerage Policy Explanatory Guidelines.   

  

The Planning and Development Act 2005 empowers Local Planning Schemes with the same 

force and effect of the Act.  This enables a scheme or strategy to make integrated land use and 

water resource policy.   

 

The Planning and Development Act takes into consideration allied regulatory frameworks of 

agencies including the Department of Water and Environmental Regulation, Environmental 

Protection Authority,and the Department of Biodiversity, Conservation and Attractions . 

Accordingly, SPP 2.9 and Planning for Water Guidelines outlines how water resource 

management should be integrated into the planning processes and, amongst other things, 

applies to the preparation of Local Planning Strategies.   

 

The SPP 2.9 Guidance provides generic suite of management guidance for the preparation of the 

Mundaring Watercourse Hierarchy Strategy, the implementation of which is likely to be through 
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pragmatic strategies and actions to improve waterways.  These strategies and actions are to 

inform and interrelate with the Biodiversity Strategy and Public Open Space Strategy, the 

environmental components of the future Local Planning Strategy.  

 

SPP 2.9 applies to all proposals, throughout the planning procedures, prepared and assessed 

under the Planning and Development Act 2005. The essential policy outcome of significance for 

the Mundaring Watercourses Hierarchy Strategy is Parts 6.1 (ii) and (iv): to Protect…. and 

support healthy ecosystems through the:  

 

(ii)  protection of existing vegetation and or restoration of cleared or degraded vegetation, 

preferably with endemic species;  

(iv)  maintenance of natural flows in waterways, groundwater levels and inundation of 

wetlands to sustain aquatic and terrestrial habitats through the delivery of appropriate 

stormwater and groundwater management systems.  

  

Proposals should, in accordance with the Guidelines and accordingly have been used to devise 

and apply strategic actions to the Mundaring Watercourse Hierarchy Strategy:   

 

a) identify wetlands and their buffers and waterways and their foreshore areas and/or 

reserves;   

b) facilitate the transfer of wetland buffers and waterway foreshore areas to public 

ownership, where appropriate;   

c) retain and/or restore vegetation important for the long-term health of water resources 

within wetlands buffers and waterway foreshore areas with the restoration of vegetation 

should preferably using endemic species;   

d) where possible, maintain and restore ecological linkages;   

e) identity appropriate wetland buffers and foreshore areas to protect public health from 

mosquito borne diseases;   

f) ensure that land uses that have the potential to significantly alter the hydrological regime 

are managed to protect water resources and associated ecological and aquatic values.   
 

5.4.1 VALUES  

 

Guidance notes related to environmental social and cultural values foreshore areas should be 

planned with sufficient distance between the waterway and adjacent land use(s) to allow for:   

 

1. unimpeded movement of floodwaters during large flood events;   

2. conservation of the waterway environment, including foreshore area 

vegetation;   

3. maintenance of the natural hydrology of the waterway;   

4. accommodation of elevated water levels and storm surges due to climate change;   

5. management of pests and weeds, ;   

6. public access and recreational use of the foreshore and the waterway, where 

appropriate;   

7. no new installation or placement of public utility infrastructure (for example electricity, 

gas and sewerage) or on-site wastewater management systems;   

8. views of the waterway from public places (the clearing of vegetation (or avoiding 

planting native vegetation) will not be justified to provide water views);   

9. rising river levels and storm surges;   
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10. protection and enhancement of landscape and landform, where needed;   

11. adequate separation distance from disease vector and nuisance insects such as 

mosquitoes and midges; and   

12. no direct discharge of stormwater runoff and/or mobilised groundwater (via pipes 

and drains for example), consistent with the Decision Process for Stormwater 

Management in Western Australia (DWER 2017).   
  

It is acknowledged that the management of mosquitoes/midges and other nuisance insects is 

dependent on minimising areas of stagnant water and maintaining restoration areas, in 

addition to the implementation of adequate separation distances that are preferably 

vegetated. 
 

5.5 SHIRE OF MUNDARING PLANNING SCHEME  

 

Unlike most local authorities, the Shire of Mundaring’s Local Planning Scheme No. 4 has a series 

of related clauses that implement waterways management.  These are:  

 

 5.7.5  Development requirements  

 5.7.6  Stormwater water provisions   

 5.7.7  Effluent disposal  

 5.7.9  Construction sites   

 5.7.12  Vegetation protection  

 5.7.14  Rehabilitation of land  

 5.8.1  Building envelope provisions   

 5.8.2  Dams  

 6.6   Flood Prone Areas   

Part 6 - Special Control Areas (Water Catchment areas) and flood prone areas.  

 

urbanplan examined the most significance clauses that stipulate mandatory requirements and 

offers the following commentary regarding implementation:  

    

5.5.1 CLAUSE 5.7.5  

 

Development requirements stipulate the minimum setback for all buildings and earthworks 

(including landfill) from the top of the bank of any watercourse shall be:   

 

a) That specified for a watercourse as given in a watercourse hierarchy and protection 

strategy; and  

b) in the absence of a specific setback, 20 metres in the Residential Zone and 30 metres 

in all other zones   

Within that setback:  

 

• native vegetation is to be retained  

• natural water flow maintained  

• measures to minimise runoff and erosion  

• apply conditions of approval to require rehabilitation, ceding of land and conservation 

management.  
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5.5.2 CLAUSE 5.7.6  

 

Subdivision and development shall employ best water management practices to affect the 

retention of stormwater within the development area to:  

 

• minimise velocity and quantity of stormwater; and  

• prevent sediment and pollution load.  

  

5.5.3 CLAUSE 5.7.7  

 

Clause 5.7.7 stipulates the requirements for the type of on-site effluent disposal, setbacks to 

waterways or sources and potential for additional setbacks where appropriate.  

  

5.5.4 CLAUSE 5.7.9  

 

Construction sites are required to minimise soil erosion, sedimentation and/or the degradation of 

any water resource and stipulate the management to be applied to a construction site.  

  

5.5.5 CLAUSE 5.7.12  

 

To reinforce the powers of clause 5.7.5, clause 5.7.12 prevents the destruction of native 

vegetation with the exception of lot within the required waterway setback.  

  

5.5.6 CLAUSE 5.7.14  

 

Clause 5.7.14 gives the Shire the powers to require an owner or occupier of any land to 

rehabilitate land in relation to soil erosion or dust, or the alteration of surface water flows  

   

5.5.7 CLAUSE 5.8.1  

 

Clause 5.8.1 enables the Shire to stipulate building envelope provisions across the various 

zones.  

  

5.5.8 CLAUSE 5.8.2  

 

There is a presumption against dam construction however regard shall be given to the 

maintenance of natural stream flow, under base flow (non- rain) conditions within the 

watercourse.  

  

5.5.9 CLAUSE 6.6  

 

Flood Prone Areas are defined by a Special Control Area planning mechanism and all building 

development or earthworks within Flood Prone Areas shall require planning approval and in 

doing so may refuse or apply conditions.  
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5.5.9.1  COMMENTARY  

 

In unison, the clauses of the Local Planning Scheme No. 4 (of same force and effect as the 

Planning and Development Act) give the Shire the lead statutory authority, the powers to 

stipulate and apply integrated waterways management to minimise soil erosion, 

sedimentation pollution and or the degradation of any water resource.Particularly within an 

identified setback currently set at 20 to 30 metres, whether it be by stipulation in a strategy or 

by condition approval.  

 

What remains is establishing appropriate waterways or foreshore areas and appropriate 

stormwater detention mechanisms for various Strahler stream orders, employing best water 

management practices for urban or rural residential or rural land use (Refer section 6.0).  

  

5.6 SHIRE OF MUNDARING LOCAL PLANNING STRATEGY  

 

The Local Planning Strategy sets out the long-term planning directions for the Shire of 

Mundaring over the next ten to fifteen years, applies the wide range of applicable State, regional 

and local planning policies and strategies, and provides the rationale for the land use and 

development control proposals in Local Planning Scheme No. 4.     

 

It is intended that the Local Planning Strategy will be read in conjunction with Local Planning 

Scheme No. 4 and vice versa.  The Local Planning Strategy is to guide the operation of Local 

Planning Scheme No. 4.  It is a requirement of the Scheme that, except to the extent of any 

inconsistency between the two, determinations under the Scheme are to be consistent with the 

Local Planning Strategy.  Moreover, an adopted Local Planning strategy is taken to be a 

document to be taken into account when making determinations.  

  

5.6.1 OBJECTIVES AND AIMS   

 

The objectives and aims of this Local Planning Strategy relevant to the Watercourse Hierarchy 

Strategy are:  

 

Function of Local Planning Strategy   

a) to set out the long-term planning directions for the Shire of Mundaring   

b) to outline, interpret and, as appropriate, apply State and regional planning policies 

and strategies    

c) to provide the rationale for zones and reserves, Special Control Areas and other 

provisions of the Shire’s accompanying Local Planning Scheme No. 4.  

 

Key strategic objectives   

a) to set promote and support sustainable development within the Shire   

b) to protect, manage and enhance the environment.  

 

Subsidiary aims and objectives   

a) to identify and respond to significant medium and longer-term challenges facing 

the Shire   
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b) to manage development to actively contribute to the Shire’s unique character and 

to protect and enhance its natural hills environment   

c) to protect and enhance key environmental assets   

d) to protect and manage biodiversity within the Shire and reduce threat to the 

diverse forms of life within the district   

e) to identify, enhance and preserve elements of cultural significance.   
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6 MOVING FORWARD: STRATEGIES AND ACTIONS  

 

6.1 CONTEXT  

 

The following strategies and actions have been promulgated with reference to the SPP 2.9 

Guidelines, namely:  

 

a) identify wetlands and their buffers and watercourses and their foreshore areas and/or 

reserves;   

b) facilitate the transfer of wetland buffers and waterway foreshore areas to public 

ownership, where appropriate;   

c) retain and/or restore native vegetation important for the long-term health of water 

resources within wetlands buffers and waterway foreshore areas with the restoration of 

vegetation should preferably using endemic species;   

d) where possible, maintain and restore ecological linkages;   

e) identify appropriate wetland buffers and foreshore areas to protect public health from 

mosquito borne diseases;   

h) ensure that land uses that have the potential to significantly alter the hydrological regime 

are managed to protect water resources and associated ecological and aquatic values.  

These proposed strategies and actions are supported by the current provisions in Local 

Planning Scheme No. 4, those being identified in section 5.3 above.  

  

6.2 STRATEGIC CONTEXT  
  

6.2.1 STATE POLICY SAYS  

 

State Planning Policy 2.9 states:   

 

• Local Strategies should map all water resources within a local government, assign each 

type of resource a priority or hierarchy of significance and identify appropriate setbacks or 

buffers.  

• Application of WSUD should be integrated early into the planning progress, preferably in 

the structure planning phase.  

• Post development stormwater conditions should approximate predevelopment conditions.  

  

6.2.2 INTENDED APPROACH TO MANAGEMENT  

 

The intended approach to Watercourses management includes:  

• Map all waterways above stream order 3 and assign a hierarchy.  

• Stormwater detention is an integral component of the urban and peri-urban landscape.  

• Maintain stream biodiversity, waterway health and habitat values.  

• Improve stream flow and ecological environments.  

• Identify and implement setbacks to all watercourses.  
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6.2.3 KEY ISSUES AND THREATS INCLUDE  

 

Altered stream environments accelerate erosion and nutrient loss.  

  

Loss of biodiversity and damage to ecosystems occurs through:  

• clearing for development  

• habitat fragmentation  

• introduction of invasive weeds.  

•  uncontrolled wildfires  

• inappropriate burning regimes.  

  

6.2.4 WATERCOURSES HIERARCHY STRATEGY OBJECTIVES  

  

The objectives of the Mundaring Watercourse Hierarchy Strategy comprise:  

 Identify and map waterway and ecological corridors in defined catchments through 

urban and peri-urban areas that require restoration.  

 Establish appropriate setbacks and buffers to waterways according to Strahler stream 

hierarchy and priority.  

 Apply stormwater detention structures strategically throughout levels of the Strahler 

stream hierarchy.  

 Design and install stormwater structures for areas with extensive areas of hardscape 

to manage flow velocities and volumes.  

 Establish and protect waterway corridors to maintain ecological connectivity.  

 Determine appropriate separation buffers for on-site wastewater apparatus.  

 Manage bushfire fuel loads and invasive weed species within waterway corridors. 

Retrofit stormwater flow compensation structures to manage peak flow velocities 

where erosion has been observed.  

    

6.3 GIS-BASED STREAMLINE ASSESSMENT AND MAPPING   

 

A LiDAR system flown over the Shire filled gaps in spatial information and improved the 

resolution of some existing coverages.  LiDAR, which stands for Light Detection and Ranging, is 

a remote sensing method that uses light in the form of a pulsed laser to measure distances to 

features on the Earth’s surface. Many thousand of light pulses combined with other data recorded 

by the airborne system, generate precise, three-dimensional information about the shape of the 

Earth and its surface characteristics.  The LiDAR instrument principally consists of a laser, a 

scanner and a specialized GPS positioning receiver fitted into airplanes or helicopters for 

acquiring LiDAR data over broad areas.  

  

A high resolution digital elevation model (DEM) was constructed from the LiDAR data which 

facilitated the computer synthesis of a Strahler stream network.  Small streams that have no 

tributaries are categorised as first order. The stream order only increases when two streams of 

the same category converge. A 9th  order stream is only formed when two 8th order streams 

converge and so on.  The hierarchy of streamlines described in this report was generated 

automatically by the Shire’s GIS staff and provided to the consulting team.   Automatically-
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generated spatial data are entirely reliant on the quality of the method of data gathering 

employed and the level of ground truthing used to verify and calibrate the output.  

  

The automatically-derived data for the Shire were combined with a wide range of other spatial 

coverages provided by the Shire and State WALIS agencies.  It is understood that there was only 

a limited amount of ground-truthing undertaken and resulting coverages can always benefit from 

additional calibration and verification.  Accordingly, it should be appreciated that the 1st and 2nd 

order streams that are very small, were not included in the analysis presented here, because of 

greater levels of uncertainty associated with small differences in elevation recorded by the LiDAR 

laser for the smaller streams.  The positioning and connectedness of the higher order streams 

(i.e., ≥3rd order), was considered to be reliable enough for the current investigation and an 

improvement of previously available sparse streamline data for the Shire.  

  

Strategic issues have been collated as a strategic overview (Figure 3).  In addition to the spatial 

spread of streamline-related issues across the shire, this map also shows the main waterway 

sub-catchments within the Shire, the Strahler stream orders 3-9 for mid-sized and larger streams, 

Perth Biodiversity Priority areas and the shire’s existing and proposed urban cells. Total 3-9th-

order watercourse lengths by landcover zone have been included as Appendix 4.  

  

A strategic outlook has been developed (Figure 4), based on recommended actions to address 

the identified issues within the Shire’s current and evolving legislative, regulatory and policy 

framework.  This figure also shows a clearer depiction of the Strahler streamlines and strategic 

directions for the various zones across the Shire.  A cross-sectional elevation profile was 

developed for the Shire from the provided contours (Figure 5).  This acts as a key for describing 

and identifying zones for the Strategic outlook (Figure 4), and also presents a conceptual 

stormwater and an erosion management strategy highlighting slope-zones.  Slopes are the 

dominant factor driving stream flow velocities and hence erosive potential.   The implementation 

of policies and actions to address the determined issues and opportunities, are discussed in more 

detail in Section 6.  
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Figure 3 Strategic issues raised by community catchment group members and desktop research.    

 Susannah Brook Catchment Group 

 Better biodiversity protections and 
enhancements. 

 Improved rubbish removal and 
control of vandalism. 

 Greater community custodianship. 

 Better integration with bushfire 
mitigation. 

 Helena River Catchment Group 

 Improve corridor connections. 

 Improve erosion controls. 

 Improve regulatory protections. 

 More environmental flow for 
Helena River. 

 Areas of main river channel still in 
private ownership. 
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Figure 4  Strategic outlook for streamline management    
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Figure 5  Profile through the shire and key to Strategic outlook diagram at Figure 4.  
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7 RECOMMENDED PRIORITISED AND ASSIGNED STRATEGIES AND 
ACTIONS  

 

7.1 GENERIC PRINCIPLES  

 

In consideration of the priorities derived during this investigation, this Watercourse Hierarchy 

Strategy for the Shire of Mundaring has in essence been distilled to:   

 

1. Better control of storm flow peak-velocities across the shire for improved erosion control.  

2. Greater focus on protecting and rehabilitating ecological function and biodiversity along 

watercourse corridors, especially through urban and rural residential areas.  

3. To better coordinate and integrate watercourse corridor protective and restorative efforts 

between responsible agencies and communities.  

4. To provide information about watercourse ecology and function so as to inform and 

educate people living near to and visiting the shire’s watercourses.   

5. Improve sharing of information about bushfire mitigation works and ecological restoration 

efforts along corridors. 

6. To facilitate and support a greater level of community and agency awareness and 

involvement with watercourse corridor protections and enhancements so as to broaden 

and strengthen local ownership and appreciation of these valuable ecological systems.  

  

Five case studies were established across the shire to demonstrate where and how actions and 

activities might improve the ecological function and protections for watercourses and their 

corridors (Figure 6). The case studies were chosen to represent various locations and scales in 

order to appropriately address watercourse hierarchy issues across the shire.   

  

These included:  

 

I. a range of WSUD best management practices at various scales targeted to Mundaring’s 

topography and hydrological processes (Figures 7 to 11);  

II. Identification of locations to improve corridor biodiversity outcomes;  

III. Locations where multiple-agency outcomes need to be met;  

IV. Applying Strahler stream order classification to the watercourses and their associated 

buffers throughout the shire to help target protection and rehabilitation opportunities; and  

V. To provide a database of maps and geo-located photographs of issues and opportunities.  

  

7.2 RECOMMENDED PRIORITY ACTIONS FOR VARIOUS CATCHMENT SITUATIONS 

(APPENDIX 5).  

 

• Undertake a Stormwater Intervention Study.  

• Develop and disseminate a LiDAR mapping data base to inform site specific stormwater 

treatments for all user groups.  

In applying these principles, it is recommended the Shire of Mundaring implement the following 

strategies and actions:  
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7.2.1 WATER QUALITY  

 

• Maintain Planning Scheme provisions that require proposals with the potential to impact on water 

quality to demonstrate that appropriate design, infrastructure and management regimes can 

manage water quality risks: Shire of Mundaring (SoM).  

• Implement a new clause in the Planning Scheme to require Agriculture Intensive uses with high 

phosphorus export hazard or very low to low land capability undertake site specific soil and land 

capability assessment, including testing of soils for phosphorus buffering: SoM.  

• Implement a new clause in the Planning Scheme requiring the preparation of a nutrient 

management plan for uses that propose irrigation with nutrient rich wastewater or fertigation to 

ensure uses are in accordance with Water Quality Protection Note No. 33 of DWER: SoM.  

  

7.2.2 WATERWAY SETBACKS AND BUFFERS  

 

When considering a proposed reduction to the setback stipulated under clause 5.7.5.1, the Shire 

shall have regard to the following:  

 

a) The nature and scale of the proposed land use and/or works.  

b) The potential for erosion as a result of any proposed works.  

c) The likely flow amount and frequency the watercourse receives.  

d) The type, extent and health of all existing native vegetation adjacent to the   

watercourse.  

e) Whether revegetation is required, and the types of species which should be used.  

f) Whether the watercourse has been historically modified or if the watercourse is in its 

natural state and alignment.  

g) The effluent disposal system location requirements of the Government Sewerage Policy.  

h) Whether any improvements are proposed which would improve the health of the 

watercourse or mitigate any impacts introduced by the development.  

i) Whether there are any implications for bushfire risk and, if applicable, achieving the 

BAL-29 rating for future development.  

j) Whether any livestock access to the foreshore exists, is proposed, or if there is the 

potential of this occurring.  

k) Whether the watercourse is on existing or proposed public open space, or on private 

property.  

l) The zoning of the land and the possible future land uses within the locality.  

m) Any adopted local planning policies and state planning policies.  

n) Any recommendations in the Shire’s adopted Watercourse Hierarchy Strategy.  

o) Any other consideration the Shire considers appropriate.  

 

• When considering a proposed reduction to the standard minimum setback of 100 m from 

watercourses for septic wastewater disposal apparatus (Department of Health) may be varied 

where it can be demonstrated that soils within the leach field have sufficient hydraulic 

permeability and P-retention characteristics. Soil amendment may be required.  

 

• The on-going management of watercourses on freehold land is embedded in planning approvals 

as per Local Planning Scheme No. 4 requirements.  
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• Identify and map 20 metre and 30 metre watercourses setbacks in urban and peri-urban areas 

respectively and include in the Shire’s Local Planning Strategy.  

 

• Protect and improve management of remnant vegetation in waterway corridors by empowering 

catchment groups and all landowners. 

 

• Identify and map important biodiverse rich areas and preclude inappropriate uses with a view to 

establishing Special Control Areas.  

  

7.2.3 BUSHFIRE RELATED  

 

•  Ensure that the Shire’s district level Bushfire Risk Management System (BRMS) and mitigation 

targets adequately address:  

o bushfire fuel loads and invasive weed species within waterway corridors;  

o acceptable approaches to remnant vegetation restoration planning and management, as 

applied to waterway buffers and setbacks identified in the Local Planning Strategy: SoM.  

o the impacts of too frequent or infrequent and intense bushfires or prescribed burns on 

native vegetation. 

Note: Native revegetation designed to maintain low bushfire risk (eg. plants less than 20cm height) is 

not usually compatible with foreshore improvement. 

 

7.2.4 STORMWATER DETENTION  

 

• Retrofit in-line and off-line stormwater treatment mechanisms to reduce erosion by peak storm 

velocities: SoM.  

• Stormwater management systems should apply endemic vegetation to promote filtering, reduce 

velocity of stormwater runoff to approximate pre-development conditions: SoM and Proponent.   

  

7.2.5 WATERWAY CORRIDOR VEGETATION  

 

• Revegetate gaps in ‘foreshore areas ‘to reduce habitat fragmentations: SoM and Proponent.  

• Replant sedges and rushes along gently sloping road drains to reduce erosion: SoM and 

Proponent.  

  

7.2.6 INFORMATION DISSEMINATION:  

 

• Establish and disseminate an electronic platform that creates a data base for the mapping of all 

related waterway corridor inputs. The purpose of the data base is to focus attention on 

stormwater intervention at the intersection of wildfire, public open space and biodiversity 

corridors.  

• Disseminate information to the public describing the value and means of installing vegetated 

watercourses at all levels of the waterway hierarchy: SoM.  

• Create an awareness and publicity campaign about implications of ecological corridor vandalism 

and benefits of rubbish removal: SoM  
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• Incentivise greater community participation and custodianship in waterway and ecological 

corridor management by prioritising Officer site visits for waterway custodians: SoM  

• Create feedback loop on Shire Webpage to obtain the location of observed invasive weed 

infestations and occurrence of erosion: SoM and Catchment Groups.  

  

7.2.7 CULTURAL HERITAGE  

 

•  Approach Aboriginal Elders for advice and involvement in their cultural heritage approach to 

watercourses and ecological corridor management, and bushfire management: SoM.  

  

7.2.8 PREVIOUS STRATEGY CONSIDERATIONS  

 

Of the previous strategic considerations for inclusion into the Watercourses Hierarchy Strategy 

is the following provision:  

 

o Include the Helena River Salinity Situation Statement into Local Planning Scheme No. 4, 

matters to be taken into account, in determining applications for planning approval within 

the Mundaring Weir Catchment.   

  

7.2.9 COMMENTARY  

 

As empowered by the provisions of Local Planning Scheme No. 4, we recommend that:  

 

 the above strategies and actions become part of the Watercourse Hierarchy Strategy;  

 cross fertilize these strategies with those in the Biodiversity and Public Open Space 

Strategies; and  

 be implemented by way of inclusion in the future review of the Local Planning strategy to 

give force and effect.  
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Figure 6  Location of case example areas    
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Figure 7 Catchment-scale watercourse management measures – Bugle Tree Creek    



Attachment 2 to Report 6.2 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

464 

  
 urban watercourse hierarchy  

 plan 
  strategy  

  

  

 38  

 

Figure 8 Watercourse management measures for the Avonholme precinct    
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Figure 9 Watercourse management measures for the Leschenaultia precinct  
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Figure 10 Watercourse management measures for the Wooroloo Bk Government Road precinct     
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Figure 11 Watercourse management measures for the Swanview precinct.  
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9 GLOSSARY  
  

Adverse consequences A potentially damaging impact.  

 

Assimilative processes  Uptake and transformation of materials into other forms.   

 

Biodiversity  A measure of variability within animal, plant and microbial communities, that applies at 

the level of species, family or guild, population and habitat. The concept is based on the 

principal that greater variability leads to more resilient and adaptable natural areas.  

 

Bioretention  Is the process by which nutrients, sediments and other contaminants are removed from 

stormwater runoff using wet basins to hold runoff and allow physical and biological 

processes to occur.  

 

Catchment  The area of land above a particular point that contributes stormwater runoff and 

streamflow. Sub-catchments are smaller areas of land that contribute runoff via individual 

tributaries within a larger catchment.  

 

Coefficient of infiltration The ratio of rainfall falling onto an area that infiltrates into the soil rather 

than moving over the surface as runoff. Sandy soils have  much larger 

coefficients of infiltration than clay soils.  

 

Dryland salinity  Dryland salinity is the build-up of salt in surface soil in non-irrigated areas, usually 

because of rising groundwater tables. As the soil surface dries out, salt brought to 

the surface where it accumulates.  

 

Entrain sediments To cause sediments to break from stable channel surfaces and be transported by 

water.  

 

Environmental values The range of ecosystem services provided by natural areas including 

water supply, flood control and mitigation, biodiversity, aesthetics amenity 

and spiritual nourishment.   

 

Eutrophic  Too much available nutrient in waterways leads to excessive growth of aquatic plants 

such as larger macroalgae and phytoplankton. Such waterways are classified as 

eutrophic.   

 

Finer textured soil  Soils are classified by the distribution of particle sizes. Sands are coarse textured 

soils and loams and clays are finer-textured soils.  

 

Fertigation The technique of supplying dissolved fertiliser to crops through an irrigation system. 

 

Foreshore areas  The areas each side and along streams.  

 

Geomorphology  The physical features of the surface of the earth and their relation to the 

underlying geology.  
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Groundwater seepage  The slow percolation of groundwater out of a soil.  

 

Harmful phytoplankton  Particular types of phytoplankton or microscopic plants in waterways, that 

contain toxins that have the potential to harm animals and humans by 

either ingestion of contact with skin. Dinoflagellates (red tides) and blue-

green algae are two such types of potentially harmful phytoplankton.  

 

Hydrological buffering The process of damping down extremes of water movement.  Catchments 

having much of their original vegetation intact, have greater levels of 

infiltration into the soil, lower peak flow velocities and erosion and more 

flow seeping out during summer. All of these processes increase a 

catchment’s hydrological buffering and benefit plant and animal 

communities.     

 

Incised  Cut into a surface.  

 

Infiltration  Permeation of rainfall into soil.  

 

Intermittent drainage  A stream or waterway that flows only at certain times of the year.  

 

P leaching  When P is lost from the soil into surface runoff or groundwater.  

 

LiDAR Stands for Light Detection And Ranging.  A remote sensing technique using Laser pulses 

to accurately measure distance from the light source to reflecting surfaces. LiDAR is 

typically used to create images of the land surface at fine scale.  

 

Peak velocities  Peak velocities of stormwater flowing in natural channels during intense rainfall 

events are the periods when erosion is greatest.  Controlling peak velocities 

through design reduces erosion.  

 

Perennial  Lasting or existing for a long time.  

 

P-fixing soils P is an essential nutrient and a soil’s P-fixing capacity governs its ability to bind P for 

either release to plants or to be lost by leaching.   

 

Refractory  Readily decomposable.  

 

Residence time  When applied to water falling on a catchment, residence time is a measure of how 

long the water stays within a catchment.  Short residence times usually mean 

higher flow rates and erosion and greater amounts of runoff moving offsite to the 

ocean.  

 

Sedimentation The process of settling or deposition of small and large soil particles being 

transported in stormwater.  
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Strahler stream order The Strahler system classifies the joining of streams and tributaries.  A first 

order stream has no other streams flowing into it. When two streams with 

different orders join, the resulting stream has the same order as the 

highest order of the two joining streams.   

 

Stream dynamics The way streams flow during high and low-flow periods is influenced by the slope 

of the land, soil types, vegetative cover and the degree of disturbance to natural 

processes.   

 

Land tenure  Land ownership or management by private citizens, companies and Government 

agencies.  

 

Watercourse For the purpose of this Mundaring Watercourse Hierarchy Strategy, a watercourse has 

been defined as ≥3rd order Strahler Streams mapped across a catchment using LiDAR 

having equal to or better than 5 cm vertical resolution.   

 

Waterway  Any stream, river, canal or lake. Also called watercourses.  

 

Water Hierarchy Strategy For the purposes of the Shire’s Local Planning Scheme No.4, represents 

the ‘watercourse hierarchy and protection strategy’ as referred to in 

clause 5.7.5
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Appendix 1: Legislation relevant to managing foreshore areas by agency  

  

ENVIRONMENTAL PROTECTION  

 

Commonwealth   

 

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) is the 

Australian Government’s central piece of environmental legislation. It provides a legal 

framework to protect and manage nationally and internationally important flora, fauna, 

ecological communities and heritage places — defined in the EPBC Act as “matters of 

national environmental significance”. EPBC listed threatened species and Threatened 

Ecological Communities (TEC) can be searched from the Department of Climate Change, 

Energy, the Environment and Water website: Threatened Species and Ecological 

Communities page. The listing of threatened species and communities identifies species that 

are at greater threat and risk of extinction.  

 

State Government   

 

The three pieces of state legislation that protect environmental assets and that are relevant 

to the waterway within the Shire of Mundaring are the:  

• Planning and Development Act 2005   

• Biodiversity Conservation Act 2016   

• Environmental Protection Act 1986  

• Conservation and Land Management Act 1984.   

 

The Planning and Development Act 2005 and associated Planning and Development (Local 

Planning Schemes) Regulations 2015 empower local authorities through local planning 

schemes to undertake land use and development management with the same force and 

effect of the Planning and Development Act itself.  The Act enables the creation of State 

Planning Policies.  SPP 2.9 recently released envelopes all previous water resource policy 

into one integrated state policy that interrelates other agency legislative policy.  

 

The Biodiversity Conservation Act 2016 provides for the listing of threatened native plants 

(flora), threatened native animals (fauna) and threatened ecological communities that are in 

need of greater protection. Those listed as being critically endangered, endangered or 

vulnerable species are under increased identifiable threat of extinction (species) or collapse 

(ecological communities). Threatened, Extinct and Specially Protected fauna or flora are 

species which have been adequately searched for and are deemed to be, in the wild, 

threatened, extinct or in need of special protection, and have been gazetted as such. 

Possible threatened species or ecological communities that do not meet survey criteria are 

added to DBCA’s Priority Species and Ecological Community lists.   

 

The Act also provides for, or outlines the process for (e.g., what is in them and how they are 

approved), recovery plans and other modern features of biodiversity conservation and 

management. The Biodiversity Conservation Act 2016 applies to all tenure in the State. The 

Act also provides for recovery plans and other modern features of biodiversity conservation 

and management. The Biodiversity Conservation Act 2016 applies to all tenure in the State.  
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The Wildlife Conservation (Specially Protected Fauna) Notice 2018 and the Wildlife 

Conservation (Rare Flora) Notice 2018 have been transitioned under regulations 170, 171 

and 172 of the Biodiversity Conservation Regulations 2018 to be the lists of Threatened, 

Extinct and Specially Protected species under Part 2 of the 2016 Act.   

 

According to these regulations, it is an offence to “take” or disturb threatened species (flora 

and fauna) (any species but fines are greater for damage or disturbance to threatened 

species) or their critical habitats unless the person is authorised (by the Minister) under 

Section 40 and complies with the conditions. The Conservation and Land Management Act 

1984 (WA), applies to DBCA managed land only, and establishes a comprehensive set of 

legislative provisions dealing with state conservation and land management matters.  

Department of Biodiversity, Conservation and Attractions (DBCA)   

 

DBCA administers a number of Acts and associated regulations including the 

abovementioned Conservation and Land Management Act 1984 and the Biodiversity 

Conservation Act 2016. DBCA promotes biodiversity and conservation through sustainable 

management of WA’s species, ecosystems, lands and the attractions in its care. DBCA has 

responsibility for on-ground management of CALM Act lands (DBCA-managed lands).  

DBCA provides specialist advice and information on biodiversity and off sets to the EPA for 

its assessments under Part IV of the EP Act, to the Commonwealth Department of the 

Environment and Energy under the Commonwealth Environment Protection and Biodiversity 

Conservation Act 1999 and to proponents. DBCA may also implement off sets that arise as 

outcomes of these processes. Clearing provisions of the Environmental Protection Act 1986 

(EP Act) are administered by DWER with advice sought from DBCA.  

 

The Swan and Canning Rivers Management Act 2006 (SCRM Act) aims to ensure 
that land use planning and development protects and enhances the ecological 
health, amenity and heritage value of the Swan Canning river system. DBCA has 
overall planning, protection and management responsibility for the Swan Canning 
river system under the SCRM Act. The Swan River Trust is an advisory body created 
by the SCRM Act and provides independent, high-level, strategic advice to the 
Minister for Environment and DBCA on matters affecting the Swan and Canning 
rivers. 
 

Department of Water and Environmental Regulation (DWER)   

 

DWER also has responsibilities related to the protection of the environment. These 

responsibilities are set out below.   

 

Clearing of native vegetation:  

 

Under Section 51C of the EP Act, clearing of native vegetation is an offence unless 

undertaken under the authority of a clearing permit, or the clearing is subject to an 

exemption.   

 

Clearing is not permitted in Environmentally Sensitive Areas (ESAs) except for maintenance 

of existing railways or roads, or in accordance with the Environmental Protection (Clearing of 

Native Vegetation) Regulations 2004. There are ESAs in proximity to waterways within the 
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Shire of Mundaring. ESAs are declared by the Minister for Environment under Section 51B of 

the EP Act.  

 

Contaminated sites:   

 

The Contaminated Sites Act 2003 (CS Act) is administered to ensure contamination is 

identified, recorded, managed, and remediated. Under the CS Act, landowners occupiers, 

and persons who caused contamination must report known or suspected contaminated sites. 

Anyone else may report suspected contamination. DWER assesses each report and 

determines the appropriate classification for the site in consultation with the Department of 

Health.  

 

Unauthorised discharges:   

 

Under the Environmental Protection (Unauthorised Discharges Regulations 2004) (UDR), it 

is an offence to cause or allow certain materials to enter the environment in connection with 

a commercial or business activity. The purpose of the UDR is to cover discharges into the 

environment from business or commercial activities; which individually are not serious 

enough to cause pollution and breach the provisions of the Environmental Protection Act 

1986 but cumulatively can cause harm. The UDR are intended to ensure that all people 

engaged in a commercial activity take responsibility for preventing the escape of 

contaminants from their business into the environment.  

 

Drainage, Salinity and Soil Conservation   

 

The principal Act is the Soil and Land Conservation Act 1945. This can be used to create 

covenants to protect vegetation in foreshore areas. Concerning land drainage for the 

purpose of controlling salinity, SLC Regulations (1992) which sits under the SLC Act (1945) 

require owners or occupiers to notify the Commissioner of Soil and Land Conservation 

before any groundwater drainage takes place. The Commissioner does not approve 10 h‚ 

p://www.water.wa.gov.au/licensing/water-licensing/types-of-licenses 11   

 

Note: DWER also grants permits under the Country Areas Water Supply Act 1947 to clear 

native vegetation near water. h‚ p://www.water.wa.gov.au/licensing/water-licensing/types-

oflicenses cawsdrainage. The Commissioner will either object or not object based on the 

assessment of the proposed works. To date, the Act has been used concerning drainage 

linked to salinity concerns in the Wheatbelt rather than to urban situations. Drainage that 

does not need to be notified applies for most surface water management.  
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WATER RESOURCES MANAGEMENT  

 

State Government  

 

The Water Agencies (Powers) Act 1984 is the lead legislation for water resources 

management: coordinating across government: conserving, protecting and managing water 

resources; assessing water resources; planning for the use of water resources; promoting 

the efficient use of water resources; promoting the efficient provision of water services; 

preparing plans for and providing advice on flood management.   

 

The Rights in Water and Irrigation Act 1914 (as amended) provides for the regulation, 

management, use, and protection of water resources. Under Division 1A (Ownership and 

control of waters) of this Act, the right to the use and flow, and the control, of the water at any 

time in any watercourse, wetland or underground water source is vested in the Crown 

(Division 1, 5A of the Act). The Act provides for a licensing system for taking water; and a 

permitting system for activities that may damage, obstruct or interfere with water flow or the 

beds and banks of watercourses and wetlands in proclaimed rivers, surface water 

management areas, and irrigation districts.   

 

Licensing only applies to certain watercourses in WA that are proclaimed under the Act. In 

relation to the Jane River and its tributaries, this Catchment is unproclaimed and there is no 

licensing regime in place currently. However, there are general restrictions that apply to 

these areas under the legislation; for example, owners of foreshore area land may only take 

water to the extent that flow in the watercourse is not sensibly diminished (Sec. 20, 1, c of 

the Act).  A permit is required to interfere with waters or bed and banks of the watercourse 

where the river is situated on Crown land. It is also an offence to obstruct the watercourse on 

Crown land, including the discharge of mud, earth, gravel etc. into the watercourse without 

authorisation. Landholders do not require a permit for works where the river is on freehold 

property.   

 

This Act provides for the power to prohibit drainage works that are likely to affect the water in 

a watercourse, wetland or underground water source.   

 

Relevant to this Plan is the legislation, regulations and by-laws dealing with waterways and 

groundwater which are administered by DWER. The Department of Water and 

Environmental Regulation (DWER) assists the Minister for Water in administering current 

legislation.    

 

The WA Department of Water and Environmental Regulation (DWER) issues licences and 

permits under the Rights in Water and Irrigation Act 1914 to: 

 

 Take water  

 Construct wells (including bores and soaks)   

 Interfere with the bed and banks of a watercourse.  

 

DWER looks at the potential risks of each groundwater license application on a case by case 

basis in deciding whether to grant or refuse a licence, and also the terms and conditions that 

may be imposed.   
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To mitigate risks to water resources or the environment associated with the take and use of 

water, DWER often require that licensees monitor and report on their abstraction activities 

and where necessary implement contingency programmes where trigger levels are 

exceeded or unexpected changes to water quality or aquifer response are observed.   

 

Water monitoring and reporting requirements for Scott River landholders are established on 

an individual basis. Generally, commercial water users are required to implement a 

monitoring program which includes metering their abstraction volumes and monitoring both 

surface water (where relevant) and groundwater quality. In terms of groundwater quality both 

the pumping aquifer and shallow groundwater up and down hydraulic gradient of the water 

use activity are considered.  

 

Department of Primary Industries and Regional Development (DPIRD)   

 

Legislation dealing with the land surrounding some of the waterways is administered by 

DPIRD. The Department of Primary Industries and Regional Development (DPIRD) carries 

out the requirements of the Soil and Land Conservation Act 1945 to mitigate and prevent 

land degradation throughout Western Australia.  

 

DPIRD set its priorities for declared pests by a declaration under the Biosecurity and 

Agriculture Management Act 2007 (BAM Act) through the Minister for Agriculture. All species 

that were declared under the Agriculture and Related Resources Protection Act 1976 have 

been transitioned to have equivalent declarations under the BAM Act.   

 

Regulation 7 of the Biosecurity and Agriculture Management Regulations 2013 allows for the 

establishment of categories of declared pests for both animals and plants. Regulations have 

been implemented since May 2013. It is the landholders’ legal obligation to manage/control 

invasive species (weeds and feral animals) on their land. Under the Act, there is a greater 

responsibility for the community and industry to identify, prioritise, and control already 

established biosecurity threats, with the support of DPIRD. The new focus of the Department 

will be on preventing the emergence of new pests and diseases within WA and controlling 

those that do slip in.  

 

Heritage  

 

Aboriginal heritage sites are afforded protection under statutory law.  Under the Aboriginal 

Heritage Act, 1972, the Department of Planning Lands Heritage (this used to be a 

competency of the former Department of Indigenous Affairs) (DPLH) works with Aboriginal 

people to protect and manage places of significance.   

 

The new Aboriginal Cultural Heritage Act 2021 (ACH Act) will provide a modern framework 

for the recognition, protection, conservation and preservation of Aboriginal cultural heritage 

while recognising the fundamental importance of Aboriginal cultural heritage to Aboriginal 

people. 
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Department of Planning Lands and Heritage (DPLH)   

 

The DPLH provides advice to the public and private sectors and the community about  

Aboriginal heritage management and maintains a Register of Aboriginal sites. The 

Department’s role is to ensure that Aboriginal heritage and engagement with Aboriginal 

people is built into planning and management processes. Information about heritage sites 

can be obtained through the Aboriginal Heritage Inquiry System (AHIS), an internet-based 

search tool. The AHIS provide details about the location, extent, and assessment status of 

each place under the Aboriginal Heritage Act 1972. Statutory requirements for undertaking 

specific works in registered areas apply.  

 

An Aboriginal site means any place to which the AHA applies by operation of Section 5 of 

the AHA. The Act is currently under review. https://www.dplh.wa.gov.au/information-

andservices/aboriginal-heritage/protection-under-the-aboriginal-heritage-act-1972 community 

about Aboriginal heritage management and maintains a Register of Aboriginal sites. 

Landholders who own the land where an Aboriginal site (registered or not) is present and 

who want to use this land e.g., for development, may need to apply for consent from the 

Minister for Indigenous Affairs to do so under Section 18 of the Aboriginal Heritage Act 1972.   

 

After the Minister considers the recommendations of the Aboriginal Cultural Material 

Committee (ACMC) and also regards the general interest of the community, he or she will 

either grant consent to the use of the land for the purpose sought or decline to give consent 

to the use.   

 

If the Minister consents, conditions may be attached to the use of the Section of land. “Where 

land users conclude that impact to a site is unavoidable, the consent of the Minister must be 

sought under Section 18 (s18) of the Act. Notice must be given to the Aboriginal Cultural 

Material Committee (ACMC) accompanied by the information as to the intended use of the 

land and sites on the land.” Also: If you are planning to enter, excavate, examine or remove 

anything on an Aboriginal site, you are required to seek authorisation under Section 16 (s16) 

of the Act.  

 

Non-Mandatory Guidelines  

 

Codes of Conduct  

 

For the dairy industries the WA Practice for Dairy Shed Effluent (Western Dairy, 2012) is 

voluntary. It is part of their Dairying for Tomorrow initiative which supports dairy farmers to 

increase their farm productivity while at the same time reducing their environmental footprint. 

The plantation industry has a Code of Practice with guidelines to regulations and legislation 

specific to WA. This is the Code of Practice for Timber Plantations in Western Australia. 

Some requirements are mandatory and others are voluntary.  

 

The purpose of this Code is to provide goals and guidelines to plantation managers so that 

plantation operations in Western Australia are conducted in a manner that is in accordance 

with accepted principles for good plantation management, whilst recognising that a primary 

aim of plantations is to be economically competitive and sustainable. Standards also include 

the Forestry Stewardship Council (FSC) Standard (FSC, 2018) and the Australian Standard 
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for Sustainable Forest Management (AS 4708) (AFS, 2013) which provides forest managers 

with economic, social, environmental and cultural criteria.  

 

DBCA Conservation Programs   

 

Roadside Conservation Program   

 

Roadside vegetation plays an important role in the conservation of Western Australia’s plants 

and animals and particularly in the peri-urban areas where there are many species only 

existing in these thin remnant strips.  The native vegetation in roadsides is sometimes far 

more important than in other areas.   

 

In heavily cleared landscapes, the vegetation in the road reserve acts as a wildlife highway, 

enabling animal movement between large patches of bush. It also provides essential habitat 

to flora and fauna. The visibility of roadside vegetation can provide locals with a defined 

sense of place based on easily identifiable characteristics they recognise as “home”. Roads 

cut across the landscape, giving a cross Section of vegetation communities within the 

landscape. Thus, wide road reserves fulfil dual roles: transport and conservation.  

 

It should be noted that the Western Australian Roadside Conservation Committee 
has been disbanded and DBCA no longer has responsibility for a roadside 
conservation program. 
 

Nature Conservation Covenant Program   

 

The Nature Conservation Covenants Program began in the Metropolitan area. DBCA offers 

landowners the opportunity to use conservation covenants to protect the nature conservation 

values of their properties. The Nature Conservation Covenant is a voluntary, legally binding 

document that has provisions restricting activities that might threaten the land’s conservation 

values. There are also non-voluntary covenants. Every conservation covenant is individually 

negotiated between DBCA and the landowner, and aims to maintain the conservation values 

of the bushland whilst allowing for flexibility to reflect the landowner’s wishes for the land. 

Typically, there are restrictions such as no clearing, mining, grazing or cats and dogs must 

be on leashes. Often no one is allowed to enter property. The landholder may get a tax 

concession and in some cases a rate concession.   

 

DBCA Land for Wildlife   

 

DBCA’s Land for Wildlife program began in 1997. There are registered Land for Wildlife 

properties in the Mundaring Catchment.   

 

Soil and Land Commission Conservation  

 

Landowners who wish to protect and manage native vegetation on their property may enter 

into an agreement (covenant) with the Commissioner of Soil and Land Conservation under 

s30 of the Soil and Land Conservation Act 1945.   
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The Soil and Land Conservation Act provides for two types of covenants:   

 

• Conservation Covenant which is irrevocable. The term of these covenants is usually 

specified for perpetuity or a period of time. Once finalised, the Commissioner does not 

have statutory authority to vary or discharge these covenants.   

• Agreement to Reserve (ATR) which is not expressed as irrevocable. These covenants 

may be in perpetuity or for a specified time and may be varied or discharged by the 

Commissioner.       
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Appendix 2  Regulatory and other actions   

Table 3 below summarises the nutrient loadings to the Swan Estuary from within the 

Mundaring Shire and adjoining areas.  It shows only modest export of N and P from these 

hills catchments compared to the coastal plan catchments.  Appendix 3 provides a 

preliminary list of legislatively protected land and foreshore areas within the Mundaring Shire. 

In considering options to improve stream water quality and the environmental quality of 

foreshore areas, it is prudent to review how recent changes in regulations have impacted on 

foreshore area management.  

 

Urban water management plans do not allow for management of issues such as:  

 

• inadequate fall from the stormwater detention basin into the natural waterway;  

• influx of extremely hot water from hardstand bitumen roads during summer storms into 

waterways causing direct invertebrate and flora kills due to excessive water temperatures  

– insufficient containment away from the receiving water bodies;  

• insufficient space for habitat and recreation to co-exist;  

• edge effect issues increasing the cost of maintenance and management for councils – 

need to improve ratio of vegetation depth to length to reduce weed impacts;  

• no gross pollutant or chemical traps and these are no longer a standard installation in the 

stormwater management system;  

• Width of reserve needs to allow for at least four/six metre management access (use 

firefighting arguments including turning circles), plus conservation and sufficient room for 

groundwater penetration and retention to encourage groundwater recharge rather than 

surface flow disappearing from high in the catchment as fast as possible.  

  

Smart regulations  

 

Establishing by-laws, regulations, incentives and policies to link rights and responsibilities to 

better management of waterways and contributing lands. Regulation can be effective for 

localised issues such as pollution.  

 

Higher levels of government are actively seeking to devolve responsibility/delegate many 

aspects of land management to local government, community groups, Landcare groups and 

individuals.  Many of these people feel they lack the skills, finances and technical knowledge 

to achieve what is being asked of them.  Developer contributions can assist here.  
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Table 3  Average annual flow, nitrogen and phosphorus loads and loads per unit cleared area for Jane 

Brook and the Helena River from 1997 to 2006.  

 

Catchment   Area 

(km2)   

Cleared 

area (%)   

Average 

annual 

discharge  

(ML)   

Average 

annual 

nitrogen 

load 

(tonnes)   

Nitrogen 

load per 

cleared 

area  

(kg/ha)   

Average 

annual 

phosphorus 

load 

(tonnes)   

Phosphorus 

load per 

cleared area  

(kg/ha)   

Jane  137.7  49  14800  11  1.65  0.58  0.09  

Helena  175.7  36  4880  5.8  0.92  0.23  0.04  

  

It may be time to step back if possible, and get beyond simplistic 10% multi-use corridors that 

include conservation, water management, recreation, bushfire management, emergency 

access amalgamated within them.    

 

Weed control to protect existing vegetation communities is one of the most cost-effective and 

cheapest options.  Enhancement of remnant vegetation and protection of “waterlogged” 

peripheral land – beyond the floodplain are also important priorities.  

Conservation incentives  

 

Rate reductions, assistance with fencing, weed management proportional to scale of 

foreshore reserve can all assist local land holders.    
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Appendix 3  List of legislatively protected areas in the Mundaring Shire  

 

BUSH FOREVER SITES Outside 

the MRS  

• BF Site 215 – over the Helena River  

  

DBCA LEGISLATED LANDS AND WATERS  

• Beechina North Nature Reserve  

• Beelu National Park  

• Mundaring State Forest  

• Greenmount National Park  

• John Forrest National Park  

• Leschenaultia Conservation Park  

  

FUTURE SUBDIVISION ISSUES – main suburbs where there is space  

• Bailup  

• Malmalling (Postcode 6556)  

• Wooroloo  

• Gorrie  

  

FORESHORE CONDITION REPORTS (1999)  

• Wooroloo Brook  

• Helena River  

• Jane Brook  

• Blackadder Creek  

  

ENVIRONMENTALLY SENSITIVE AREAS  

• Beechina  

• John Forrest National Park  

• Three small areas on western boundary of shire  

  

EXISTING LOCAL STRUCTURE PLANS (WITH WATERWAYS ADJACENT)  

• Hayden Street Trimble Road, Mt Helena  

• Coothalie Road Chidlow  

• Thomwick Cres, Betty, Northcote Street, Old Northam Road, Chidlow  

• Beacon and Richardson Road Parkerville  

• Woodlands Road Stoneville  
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Appendix 4  Total watercourse length by land cover zone.  

Landcover zones were inferred from the SLIP region scheme and LPS zones and reserves 

data  

 

SLIP zone  ∑ watercourse length   Percentage of Shire total  

Commercial, Industrial  4.8  0.2  

Infrastructure cleared  46.5  2.0  

Infrastructure vegetated  40.1  1.7  

Parks, Recreation, Schools  3.1  0.1  

Residential  124.2  5.4  

Rural  204.7  8.9  

Rural residential  573.1  24.8  

Reserves  1310.0  56.8  

Waterways  1.1  0.0  

TOTAL  2307.6  100  

 

Watercourses include Strahler stream orders from 3 to 9.  
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SCHEDULE OF SUBMISSIONS 

Draft Watercourse Hierarchy Strategy 
 

 

Submission 
Number 

Comments Officer Comments 
 

Submitter 1 
 

Support 
 
I really look forward to the strategy as we are very keen to do the 
best we can for the section of natural bushland and the creek line 
that runs through our property. 
 

 
 
Noted. 

Submitter 2 
 

Comments on the draft WcHS 
 
I am really interested in understanding more about the Improved 
erosion control in the Strategy, particularly that of Jane Brook that 
runs through my new property and how the Strategy progresses 
towards actions within the Shire. 
 
Many of the trees lining the banks have been undermined, 
particularly where the Brook bends, with some trees that have 
fallen over into the Brook. Whilst I can safely remove the trees / 
logs, how can the Shire assist with management of the banks, so 
that further damage can be avoided ? 
 

 
 
Bank and bed erosion have been observed across the 
Shire during the preparation of the draft WcHS.  
Predictions of increasing frequencies of extreme weather 
and rainfall conditions have raised concerns over 
increased velocities of stormwater runoff and subsequent 
increases in erosion. 
 
It is already a requirement under LPS4, as outlined in the 
draft WcHS, that development adjacent to watercourses 
shall incorporate appropriate measures to minimum 
erosion. 
 
It is a recommended action of the draft WcHS to better 
control storm flow peak velocities across the Shire for 
improved erosion control.  Also, it is a recommended 
best-practice for stormwater management for various 
catchment situations, for the Shire to undertake a 
Stormwater Intervention Study. 
 
In applying the above, it is recommended that the Shire 
implements the strategies and actions stipulated under 
section 7.2 of the draft WcHS. 
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Submitter 3 
 

Comments on the draft WcHS 
 
When building I was told that no water could leave the block which 
meant that we were forced to pay for large underground tanks and 
that all of the rainwater that would have left the block and diluted 
the polluted water in the street drains was prevented from doing so. 
This is a poorly thought out rule that should be abolished to add 
more clean water to the creeks etc.  Alternatively or possibly as 
well the Shire should be stopped from draining the heavily polluted 
road collected rain water that it currently spews into our creeks 
from its drains. 
 

 
 
Noted, however, in accordance with the stormwater 
management requirements under the State Planning and 
Building legislation, all stormwater from development is 
to be contained on the development site. 

Submitter 4 
 
 
 

Comments on the draft WcHS 
 
1) The build-up of leaves and branch offcuts that are being 

placed around growing plants builds up in the drain and 
Nyaanie Creek and blocks up our bridge under our 
driveway. Children often use this material when playing in 
the drain (this runs along the side of our property). Having 
said this the native plants that are being tended to are 
looking terrific. 

 
2) Every winter the stormwater pipe that runs under Glen 

Forrest Drive opposite our property, continuously creates a 
build-up of silt in Nyaania Creek on our property. We are 
having to clear this build-up to let the stormwater flow into 
Nyaania Creek freely. 

 
3) Our concern regarding erosion. Open drain on Lot 100 that 

runs into Nyaania Creek. There is a "dog leg" where this 
drain meets Nyaania Creek that is eroding the soil around 2 
large white gum trees on the fence line abutting our 
property. The trees are getting taller, the erosion is getting 
wider. Can this be assessed to ensure safety for our home. 

 
 
 

 
 
1) Noted. 
 
 
 
 
 
 
 
2) Noted. 
 
 
 
 
 
3) Bank and bed erosion have been observed across 

the Shire during the preparation of the draft 
WcHS.  Predictions of increasing frequencies of 
extreme weather and rainfall conditions have 
raised concerns over increased velocities of 
stormwater runoff and subsequent increases in 
erosion. 
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4) Lot 100 (corner of Hardey Road and Glen Forrest Drive) is 

noted as a dog exercise area. Nyaania Creek runs through 
this area. With natural waterways comes wildlife. Therefore 
why are dogs permitted to run around off leads so close to a 
natural waterway. Bandicoots, ducks, ducklings, bobtails 
etc. cannot survive dog attacks. 

 

 It is a recommended action of the draft WcHS to 
better control storm flow peak velocities across the 
Shire for improved erosion control.  Also, it is a 
recommended best-practice for stormwater 
management for various catchment situations, for 
the Shire to undertake a Stormwater Intervention 
Study. 

 
4) In December 2017, Council resolved to specify Lot 

100 Hardey Road, Glen Forrest (excluding the 
community garden facility) to be a dog exercise 
area (C6.12.17).  When public notice was given 
proposing to specify the subject site, amongst 
others, as a dog exercise area, no objections were 
received. 

 
 While off the leash in dog exercise areas, dogs 

are required to behave in a way that does not 
create a nuisance or threat to people and animals. 

 

Submitter 5 
 
 
 

Comments on the draft WcHS 
 
It was a shame that there were no representatives from the Helena 
River Catchment Group (HRCG) - (different to the Lower Helena 
Catchment Group) on the Focus Group as the group has managed 
extensive projects along the Helena River. I note that the Lower 
Helena Group was apart of the focus group, however their 
management area is different to that of the HRCG. I also note there 
wasn't a case study done along the Helena River; the Helena River 
is one of the main waterways in the LGA.  
 
 
As a landowner with property that abuts the Helena River, I have 
with and without the assistance of the HRCG removed weeds such 
as Watsonia, Narrowleaf Cottonbush, Figs and Blackberry and 
have replanted with endemic flora. To engage and increase 
involvement from landholders with river foreshore areas the Shire 

 
 
Initial discussions regarding the draft WcHS were held 
with the various catchment groups within the Shire at a 
workshop on 16 February 2022.  A representative from 
the Helena River Catchment Group (HRCG) was present 
at this workshop.  Subsequently, when the draft WcHS 
was being advertised the HRCG was directly contacted 
by the Shire, as well as the other catchment groups, 
notifying them of the opportunity to provide comment on 
the draft WcHS. 
 
Noted. 
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needs a dedicated officer to assist landholders with their weed 
control, feral management and revegetation projects to increase 
biodiversity. It is difficult to navigate the process of performing 
works along the river, particularly obtaining permission from DBCA 
(Swan River Trust Form 7), Aboriginal Heritage, Shire's Planning 
Department regarding the removal of trees under the relevant 
legislation.  
 
Landholders need to value the waterways via education, 
information and assistance from the Shire.  
 
The City of Armadale has an excellent program for landholders 
called Habitat Links (formerly Streamcare) which provides 
personalised technical advice and assistance to landholders with 
waterways on or near their properties as well as those with 
remnant vegetation or near high conservaton reserves to create 
corridors and connections to natural areas (could crossover with 
your LBS). The program also provides free local native plants, 
habitat boxes and other resources to the participants of the 
program. 
 

 
 
 
 
 
 
 
 
Recommended actions regarding this are outlined under 
section 7.2.6. of the draft WcHS. 
 
Noted. 

Submitter 6 General comments 
 
Would just like to comment to report on a real concern of mine 
which threatens the waterways and John Forrest National Park. 
We have been battling with a weed along the creek line, it is a root 
stock Ash, we alerted the council to this problem a number of years 
ago, and attempts were made to remove the plants via poisoning, 
however it wasn't successful. These are a deciduous tree, that 
seeds, and sends root suckers, and we have been attempting to 
remove for over 5 years. Recent injecting of poison via a specialist 
has been reasonably successful, but this tree is apparent 
throughout much of Parkerville and Hovea and is spreading into 
the Falls Park and beyond. It needs to be recognised as a real 
issue and dealt with accordingly. 
 
 

 
 
Noted. These concerns have been forwarded to the 
Shire’s Environment department for investigation and to 
take (where necessary) any appropriate action. 
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Submitter 7 Comments on the draft WcHS 

 
Overall we are greatly encouraged by the strategic and practical 
recommendations as they align with our personal environmental 
values and reinforce the environmental principles we envisaged 
when we first purchased our current property in Forge Drive 
Chidlow sixteen years ago (having lived at another Chidlow 
address for the preceding 22 years). We also strongly identify 
through personal experience with the challenges discussed in the 
strategies and are positive that the issues and impacts of the past 
can be corrected and our watercourse protected and enhanced into 
the future. 
 
General Comments 
 
1. Aboriginal Consultation 
 
Section 7.2.7. CULTURAL HERITAGE is noted however we must 
state from the outset our disappointment that Aboriginal people are 
not included until page 35 of the document and there are only two 
references in total, the second being on page 50 where there is a 
brief, 3- sentence explanation of the Aboriginal Heritage Act 1972 
and the new Aboriginal Cultural Heritage Act 2021 (ACH Act). We 
would have liked to see Aboriginal stakeholders identified and 
included in 2.4 APPROACH TO ENGAGEMENT. We feel this is a 
missed opportunity to combine the unique and authoritative 
wisdom and knowledge held by Aboriginal people with the 
(European) data, scientific and legislative information referred to 
throughout the strategy. We believe a better approach would have 
been for Aboriginal voices to codesign the draft WcHS from its 
inception which would be a demonstration of the value the Shire 
places on Whadjuk people of the Noongar Nation as traditional 
custodians of the land within the Shire of Mundaring and 
recognition that the watercourse threats and issues we are now 
trying to work through are a direct result of colonisation. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Noted.  As part of the consultation process the Shire 
invited the Whadjuk Aboriginal Corporation and the 
Ballardong Aboriginal Corporation to provide comment 
on the draft WcHS. 
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2. Consider developing a Hierarchy of Control tool for watercourse 
management. Hierarchy of Control is a very common tool used in 
workplaces and other environments today that is familiar to most 
people. This way, landowners will be able to clearly see the best 
way to manage environmental hazards, all stakeholders will have 
the same point of reference and complaints should be more 
straightforward to manage. For clarity, the model we are 
suggesting is Eliminate, Substitute, Isolate, Engineering, 
Administrative, PPE (although PPE would of course be 
watercourse protective equipment such as a cover). Although there 
will not be a one-size-fits-all approach to rectifying the mistakes of 
the past and the current state of the watercourses, having an easy 
to read/interpret symbol and simple actions to follow may be a 
good start to getting everyone on the same page. 
 
Personal Experience relating to the Strategy 
 
2.2 Shire Profile 
 
We echo the sentiment in the strategy and confirm we expect the 
Shire to provide the community with leadership and direction in the 
protection and maintenance of the natural environment. We have 
long campaigned for the protection of the watercourse traversing 
our property from pollution and sedimentation resulting from the 
neighbouring upstream property, because we recognise the local 
environment and therefore the downstream river systems can be 
so easily be compromised. Based on our experience trying to 
address issues with the Shire, we agree that regulation alone has 
not worked to generate an increased awareness or desire in 
sections of the community to learn and apply better land 
management practices. In fact we believe our experience 
demonstrates that regulation has been counterproductive to the 
aims of pre-existing strategies because it has lulled the Shire and 
sections of the community into a false sense of security, thinking 
that we can give special permission for practices outside of existing 
regulation if we attach even more regulation such as planning 
conditions, even when monitoring and upholding the regulations is 

Noted, the Shire will take this into consideration when 
implementing the actions under section 7.2.6 of the draft 
WcHS. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Noted. 
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completely unsustainable from a human resources and financial 
perspective. 
 
2.3 Watercourses Hierarchy Strategy Approach 
 
We are pleased the Shire recognises that land development has 
brought about changes to watercourses and the need for 
restorative action. We have demonstrated to the Shire on many 
occasions since 2007 degradation of the watercourse on and 
downstream from our property due to silting, clogging with pollution 
and weed infestation resulting from an approved Horse Riding 
School and Stable development which permitted overstocking (5 
horses and 5 ponies on a 5.111 hectare property) and by virute of 
inaction, also permitted poor stock management (failure to remove 
manure on a daily basis, escape of excess supplementary feed into 
the watercourse, failure to exclude horses and ponies from the 
riparian zone). We look forward to the Shire reviewing the 
principles by which they make development decisions and making 
clear processes available to landowners when they seek to be 
more effective custodians. Our experience in trying to hold the 
Shire accountable to their decisions and policies in the interests of 
protecting the natural environment has been an extremely negative 
one and we came to the conclusion that the Shire was not actually 
interested in the environment at all. We say this because on 
occasion, our concerns regarding the aforementioned development 
acting contrary to the approval conditions and Shire policies have 
been taken seriously and the Shire has informed us that they have 
taken appropriate investigative and corrective action, but as the 
development has repeatedly flaunted the conditions and policies 
and the damage has compounded we are left wondering how 
effective or interested in following up high risk properties the Shire 
has actually been. We have also increasingly felt a dismissive and 
even hostile response from the Shire when we have tried to raise 
new instances of environmental damage caused both by what the 
Shire has deemed an allowable condition (overstocking) and by the 
development's continued practice of breaking the numerous 
conditions and policies attached to the development approval 

 
 
 
 
 
Noted. 
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without serious action taken to stop it. In our experience, the Shire 
has not historically acknowledged, at least on a personal level with 
us, the damage caused by inappropriate development and we are 
glad there is a renewed commitment to restoring rather than 
destroying the environment. 
 
3.4 How do riparian areas function? 
 
The relevant points to our property are: 

 protecting water quality by trapping sediment, nutrients and 
other contaminants 

 providing an interface or buffer between developments and 
waterways 

 
The Shire has allowed the Horse Riding School and Stable 
development in the absence of a vegetated and protected riparian 
corridor. The Shire has not required the restoration or rehabilitation 
of the corridor. Sediment and particulate solids enter the 
watercourse in a few ways. They are deposited directly into the 
watercourse by the horses and ponies as they drop their manure or 
distribute feed such as hay through the watercourse (because they 
have unrestricted and permanent access to the watercourse). They 
are carried by the wind or transported by water runoff due to the 
lack of vegetation to filter and attentuate. 
 
The sediment is only trapped when it enters the silt trap 
constructed on our property. This creates an unfair burden on us 
as we are then responsible for maintaining the function of the silt 
trap (ie digging it out and appropriately dealing with the material) 
which largely if not exclusively, only becomes silted because of the 
neighbouring development. The silt trap also helps to trap some 
particulate solids. We would therefore like the Shire to consider 
supporting our efforts in maintaining the silt trap by providing the 
necessary machinery and personnel to clean it out annually. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
If the submitter has concerns regarding how this land use 
is operating it is suggested that they liaise with the 
Shire’s Planning Compliance Officer so that it can be 
investigated whether it is operating in accordance with 
the applicable legislation. 
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4.1, 4.2 Runoff and Sediment Transport 
 
We are glad the Shire recognises these impacts of development. 
Runoff and sediment transport due to stock compaction and lack of 
vegetative cover is a significant issue in our situation and we hope 
this can be rectified through the application of the 
recommendations in the strategy. 
 
5.5.1, 5.5.2 Shire of Mundaring Planning Scheme 
 
The existing standards are noted. In our situation, the setback 
seems not to have been applied to the earthworks (riding arena) of 
the neighbouring Horse Riding School and Stable development. 
We also note the corresponding information in the Shire's 
Guidelines for Keeping Stock 2017 which states in section 4 "No 
buildings or development (including the keeping of stock) are 
permitted within 30m of any creek or watercourse, unless 
otherwise approved by the Shire." As explained in our comments 
under 3.4, 5 horses and ponies (minimum) have permanent and 
unrestricted access to the watercourse. 
 
5.5.9.1 Commentary 
 
We trust that with this strategy, the Shire will be invigorated to fulfil 
its authority. In our experience, out waterway has suffered 
sedimentation, pollution and degredation despite out best efforts to 
bring issues to the Shire's attention and best water management 
principles have been ignored. 
 
 
 
 
 
 
 
 
 

 
 
Noted. 
 
 
 
 
 
 
 
If the submitter has concerns regarding the land use it is 
suggested that they liaise with the Shire’s Planning 
Compliance Officer so that it can be investigated whether 
it is operating in accordance with the applicable 
legislation. 
 
 
 
 
 
 
 
 
Bank and bed erosion have been observed across the 
Shire during the preparation of the draft WcHS.  
Predictions of increasing frequencies of extreme weather 
and rainfall conditions have raised concerns over 
increased velocities of stormwater runoff and subsequent 
increases in erosion. 
 
It is a recommended action of the draft WcHS to better 
control storm flow peak velocities across the Shire for 
improved erosion control.  Also, it is a recommended 
best-practice for stormwater management for various 
catchment situations, for the Shire to undertake a 
Stormwater Intervention Study. 
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6.2.1 State Policy 2.9 
 
We would be very excited to be part of any process and see the 
results of mapping for our and related waterways. 
 
7.2.1 Water Quality 
 
In our view, these recommendations will greatly improve 
environmental outcomes. We agree that planning proposals need 
to be interogated with a water-first attitude. 
 
We welcome a new clause prohibiting stocking rates greater than 
currently recommended. 
 
We have had direct experience living with the affects of stocking 
rates greater than recommended and can attest to the 
environmental damage, loss of amenity, conflict between 
neighbours and decline in personal wellbeing. Not only is it a bad 
idea in the first place to allow stocking rates greater than 
recommended, it creates a rod for the Shire's back in dealing with 
the inevitable problems. Can the Shire please confirm whether this 
will apply retrospectively and if so, the plan for implementing the 
revised stocking rates for individual properties? 
 
How the Shire can support us to look after natural areas 
 
1. Better control of storm flow peak-velocities for improved 

erosion control. 
 
a) Take terrain into consideration when assessing planning 

and development applications for risk from pollutants, 
sedimentation etc. Potential pollutants will follow the natural 
slope of the land and in a high intensity storm will have a 
greater likelihood of becoming actual problems where there 
is a slope towards watercourses than if the terrain is flat. 

 

 
 
Noted. 
 
 
 
 
Noted. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Refer to the recommended actions under section 7.2.1 of 
the draft WcHS. 
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b) Easy to use self-assessment tool (maybe an interactive 

virtual property map) provided to landowners to identify 
where storm flow should be managed on their property and 
choose strategies for control. 

 
c) In the same way that firebreaks and other fire management 

requirements are communicated and inspected in the lead 
up to summer, communicate and inspect erosion control 
measures in the lead up to winter. This can in part be done 
via aerial mapping, at least to identify at risk properties 
(does not entirely require a "boots on the ground" 
approach). 

 
d) Listen to responsible and caring landowners when we report 

substandard/damaging storm flow and uncontrolled erosion. 
Understand and appreciate that we seek to protect the 
environment, not to cause menace to the Shire or other 
landowners; display leadership and provide positive 
direction so that the best outcome is achieved for the 
environment. 

 
2. Greater focus on protection and rehabilitating ecological 

function and biodiversity along watercourse corridors, 
especially through urban and residential areas 

 
a) Have a focus, through the existing Seedlings for Landcare 

program on watercourses. Information and seedlings for 
watercourses are currently available in the program but it 
would be good to have a "watercourse pack" that takes the 
guesswork out and addresses the planting conditions which 
may be different to other garden planting. For example, do 
we plant in the bed, the bank, the broader corridor? Do we 
add compost or soil improver? Do we use fertiliser? How do 
we mulch (if it is required)? The pack could also include 
information on traditional noongar plant names, uses, 
benefits, relationships to seasons/wildlife/cultural practices.  

 

Noted, the Shire will take this into consideration when 
implementing the actions under section 7.2.6 of the draft 
WcHS. 
 
 
Noted. 
 
 
 
 
 
 
 
Noted. 
 
 
 
 
 
 
 
Noted, the Shire will take this into consideration when 
implementing the actions under section 7.2.5 and 7.2.6 of 
the draft WcHS. 
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b) Offer an expert assessment to landowners with 

watercourses that includes a protection and rehabilitation 
management plan and feedback loop so progress can be 
reported and tweaks made to the plan according to what 
is/isn't working. 

 
3. Better coordinate and integrate watercourse corridor 

protective and restorative efforts between responsible 
agencies and communities 

 
a) Establish a reference group made up of agency and 

community representatives, and traditional owners, to do 
things such as provide feedback to the Shire on the 
implementation of the strategy initiatives at a grass roots 
level, identify specific projects, share information. 

 
4. Provide information about watercourse ecology and function 

so as to inform and help landowners become responsible 
land managers. 

 
a) Create a system to readily identify existing watercourses to 

potential land buyers, so that the property is purchased in 
full recognition of the associated expectations and 
responsibilities around good management of watercourses. 
This could be a simplified information sheet/pack that the 
potential buyer obtains when making the usual enquiries 
(either directly with the Shire or through the real estate 
agent) around land use zoning, planning approvals, building 
permits etc. The benefit to this would be that the new owner 
can make an informed decision as to whether a property 
with a watercourse really is the one for them due to the level 
of committment required for ongoing rehabilitiation, 
restoration, protection, maintenance as the case may be. It 
would be a shame for someone to buy a property with a 
watercourse only to find that they felt encumbered instead of 
motivated by it eg if it reduced the amount of land available 
to them for pursuits such as keeping stock, riding 

 
 
 
 
 
 
Noted, the Shire will take this into consideration when 
implementing the actions under section 7.2.6 of the draft 
WcHS. 
 
 
 
 
 
 
 
 
 
 
 
When contacted by Settlement Agents, the Shire makes 
potential purchasers aware on Zoning Certificates if a 
watercourse exists through the property.   
 
The Shire will take the other suggestions into 
consideration when implementing the actions under 
section 7.2.6 of the draft WcHS. 
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motorbikes and this resulted in mismanagement of the 
watercourse. This could be a system that local real estate 
agents become involved in and we could denote properties 
in advertising with a fun symbol to indicate the level of 
management complexity. 

 
b) Create a fun and engaging watercourse health/pulse 

reporting system whereby landowners can (annually?) 
volunteer to have an assessment performed by an expert 
from the Shire and receive a rating with recommendations 
for further improvements. There could be a friendly 
competitive aspect to this with results published by 
zone/suburb to increase engagement and motivation to 
participate. 

 
c) Create educational opportunities for our children and young 

people via the libraries and local schools. Once our kids 
understand, at their level, the fragility of watercourses they 
can be proactive stakeholders themselves and the adults in 
their lives will benefit from the added layer of accountability 
they bring! Education can include how to have fun in nature 
whilst being respectful of its needs (for example, playing in 
watercourses and wetlands is fun but we need to know the 
impact climbing on banks, riding our motorbikes through the 
mud, or keeping our horses in riparian areas has) and a 
cultural aspect with traditional noongar plant names, uses, 
benefits, relationships to seasons/wildlife/cultural practices. 

 
d) Focus on watercourses at pop up events for a period of time 

whilst the new strategy is embedded, and then rotated with 
other priorities throughout the year. A mobile riparian zone 
would be fantastic! Landowners can drop by to get an up 
close view of an optimally functioning riparian zone which 
can be explained by experts in attendance.  

 
 

 
 
 
 
 
 
Noted. 
 
 
 
 
 
 
 
 
Noted, the Shire will take this into consideration when 
implementing the actions under section 7.2.6 of the draft 
WcHS. 
 
 
 
 
 
 
 
 
 
 
Noted, the Shire will take this into consideration when 
implementing the actions under section 7.2.6 of the draft 
WcHS. 
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e) A one-stop online shop on the Shire's website for 

watercourse management including all the tools, resources 
and contacts needed for people to truly take ownership of 
their watercourse, undertake self-assessments, book an 
expert assessment and make improvements. 

 
5. Improve sharing of information about bushfire mitigation 

works and ecological restoration efforts along corridors 
 
a) We would see this information in forums such as facebook, 

the Mundaring library noticeboard, the Chidlow Post Office 
noticeboard. 

 
b) Consider partnering with local vounteer fire brigades to push 

out information about bushfire mitigation works through their 
digital and other publication channels (for example, the 
Chidlow Volunteer Bushfire Brigade has a regular column in 
the Chidlow Chatter and a facebook page that we read. 

 
c) Install or improve signage where restoration works are 

occurring. This could be temporary signage. 
 
d) Consider approaching local schools to share information 

about bushfire mitigation works and ecological restration 
efforts within their catchment zones. 

 
6. To facilitate and support a greater level of community and 

agency awareness and involvement with watercourse 
corridor protections and enhancements to broaden and 
strengthen local ownership and appreciation of these 
valuable ecological systems. 

 
a) Lead by example, by consistently applying the existing and 

proposed watercourse protections (for example, by not 
approving development and the keeping of stock that 
impacts on a watercourse corridor). 

 

Noted, the Shire will take this into consideration when 
implementing the actions under section 7.2.6 of the draft 
WcHS. 
 
 
 
Noted, the Shire will take the suggestions into 
consideration when implementing the actions under 
section 7.2.6 of the draft WcHS. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Noted, the Shire will take the suggestions into 
consideration when implementing the actions under 
section 7.2.6 of the draft WcHS. 
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b) Re-educating the community on more acceptable lifestyle 

pursuits that enhance rather than put pressure on 
watercourse corridors. Communicating the big picture, 
providing visual connections for landowners between the 
watercourse corridor on their property and the system to 
which it belongs. Generating an understanding of 
regulations pertinent to their place and the activities they 
enjoy and more importantly, why those regulations exist. 

 
c) Create opportunities to constantly remind people of the 

existence and importance of watercourse corridors. For 
example, denote properties with watercourses with a special 
symbol on the rating notices so people can easily see their 
property is identified as having a valuable watercourse 
corridor. Use simple tools (like a QR code) to then link 
people to an annual focus (for example, in 2023 we are 
going to focus on planting XX square metres of 
watercourse corridors across the Shire). 

 
d) Consider small rate rebates for making measurable and 

sustainable enhancements (would require criteria to be 
developed). 

 

Submitter 8 Comments on the draft WcHS 
 
There is a winter creek that runs through the length of our property 
from south to north. This is shown on the maps as a continuation 
from the adjoining properties to the south, however there is rarely 
any runoff from these properties as there is a dam on the adjacent 
property near our southern boundary that retains pretty much all 
the upstream water. Our section of the water course mostly only 
gathers water from our surrounding paddocks during the winter wet 
season. It takes a lot of rain for water to eventually flow into this 
creek especially after a hot dry summer. Depending on the amount 
of rainfall, the creek may not have a reasonable flow until 
September and sometimes not at all. During a good rainfall year, 
water will flow through to the connecting property on the northern 

 
 
Noted. 
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boundary. The rate of water flow together with the very gradual 
gradient means that there are no soil erosion issues.  
 
Also, the Vegetated Riparian Zone is well established and very 
stable other than the Flinders Ranges Wattles. We are continuing 
to pull out these weeds each season to help maintain control.  
 
 
 
We have several spring fed dams and soaks adjacent to the creek 
line along it's course but without any direct flow-in from the winter 
creek. On the aerial map, the blue line is shown running through 
the northern most dam, whereas it flows past the western side of 
the dam. In fact most of the blue line is not representative of the 
actual creek line.  
 
 
Unfortunately, over the last decade or so, the general water table 
has dropped significantly to the point that these dams and soaks 
only have water during the wetter months. These days, they are 
mostly dry during the summer. We would hope that considering the 
above, there is no need to make any restrictions or apply sanctions 
to our property. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Noted.  Environmental weeds and pests have been 
observed in many locations across the Shire during the 
preparation of the draft WcHS.  The Shire has made a 
number of on-line resources available such as weed 
identification and control, and for pest control.  
 
Noted.  The watercourse location data on the Shire GIS 
is for information purposes only, and should not be relied 
upon as being very accurate.  If any uncertainty exists 
regarding the location of a watercourse, particularly 
during the assessment of a Planning application, Shire 
Officers would visit the property to inspect the 
watercourse location. 
 
Noted.  Key threats to watercourses and riparian zones 
include changing rainfall patterns due to climate change, 
land use and development pressures and increasing 
impervious surfaces causing erosion and sedimentation.  
 
Recommendations of the draft WcHS will inform statutory 
land use decisions under Local Planning Scheme No.4, 
future investigations, operational priorities and 
stormwater interventions. The outcomes of the draft 
WcHS have informed the development of Shire’s Local 
Biodiversity Strategy (particularly the wildlife corridor 
mapping) and Public Open Space strategies. Further, it is 
intended that the findings of the draft WcHS shape the 
future review of the Local Planning Strategy and the next 
iterations of the Shire’s local planning scheme 
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As a further topic, in the Bushfire-Area-Access-Strategy document, 
there is List of possible entrapment roads without ready solutions, 
and one is Keenan Road Chidlow. We do have a relative straight 
forward solution. This would be to make a right of way access from 
the end of Keenan Road through our property to the adjacent 
Natural Protected Area and connect with existing local dirt bush 
roads and fire breaks. Hopefully there would be enough distance to 
allow for this in the middle at the end of Keenan Road and have a 
gateway either side. Obviously there would need to be fire break 
access gates in each dividing fence near our western boundary. As 
a condition to facilitate this we would want to have the option in the 
future to subdivide our property for residential use. At some point, 
there will hopefully be a demand for 5 acre lots in this area. This 
connection between Keenan Road and the Natural Protected Area 
would also provide benefit as a wildlife corridor. 
 
Frith Street is also listed as a possible entrapment road without a 
ready solution. A similar situation may be an option along our 
southern boundary with Frith Street extended through to the 
adjacent Natural Protected Area and connect with existing local dirt 
bush roads and fire breaks. 
 

The submitter’s property is zoned Rural Small Holdings 
RSH10.  In accordance with LPS4 the minimum lot size 
requirement is 10 hectares.  The subject property is 
already approximately 10 hectares in area, therefore, it 
has no subdivision potential. 
 
There are currently no plans to change the zoning of the 
subject property or the immediately surrounding area. 
 

Submitter 9 Comments on the draft WcHS 
 
My property includes Jane Brook flowing through, the water flow 
speed is quite fast during peak rainfall periods, is it possible to slow 
water flows through the John Forest National Park with 
revegetation, and in doing this could the water in the brook remain 
for longer periods during the drier months? 
 
 
 
 
 
 
 
 

 
 
Bank and bed erosion have been observed across the 
Shire during the preparation of the draft WcHS.  
Predictions of increasing frequencies of extreme weather 
and rainfall conditions have raised concerns over 
increased velocities of stormwater runoff and subsequent 
increases in erosion. 
 
It is a recommended action of the draft WcHS to better 
control storm flow peak velocities across the Shire for 
improved erosion control.  Also, it is a recommended 
best-practice for stormwater management for various 
catchment situations, for the Shire to undertake a 
Stormwater Intervention Study. 
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Provide advice and if possible funding to landowners to remove 
and spray weeds then replant with native vegetation. 
 
 
Offer assistance to private  landowners who have the natural 
watercourses and in addition small lakes or springs and man made 
dams to improve water retention in summer months, through 
relining of dams with clay etc and professional scientific or 
traditional owners advice with regards to lakes and springs, 
improvement to the native / natural habitat and allowing more 
native fauna to thrive / breed.  
 
Some landowners seem not to care about weeds along the 
watercourses or do not know the difference between weeds and 
native plants and the benefits to the land if the areas are 
revitalised. An education program and offers of assistance could 
eradicate weeds and improve natural habitat.. 
 
Enforce penalties on littering into the watercourses. areas with 
evidence of dumping and littering could be monitored with CCTV 
and penalise offenders. 
 
Declare waterways special environment zones or native fauna 
corridors that need protection. 
 
Increase the property development restrictions along watercourses, 
limit the amount of properties in subdivisions that are adjacent to 
watercourses. 
 

 
Noted.  The Shire has made a number of on-line 
resources available such as weed identification and 
control, and for pest control.  
 
Noted. 
 
 
 
 
 
 
 
Noted.  The Shire has made a number of on-line 
resources available such as weed identification and 
control, and for pest control.  
 
 
 
Noted 
 
 
 
Noted.  However, the current State planning legislation 
does not allow for such a zoning to exist.   
 
Noted. 

Submitter 10 Comments on the draft WcHS 
 
We agree that there needs to be an overall strategy for managing 
watercourses within the shire and look forward to working with the 
shire to maintain the creekline and to return it to a natural state 
where possible.  We have a few questions and points to raise 
regarding the strategy: 
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1. How will the strategy impact our property? The map in 

Figure 11 is not clear enough to see where our property lies 
and what we will be required to do. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1. A range of water sensitive urban design best 

management practices at various scales targeted 
to Mundaring’s topography and hydrological 
processes are outlined under figures 7 to 11 of the 
draft WcHS. 

 
 Watercourse management measures for the 

Swanview area are shown in Figure 11, which 
include:  

 

a) “Better control of storm flow peak-
velocities for improved erosion control. 

b) Greater focus on protecting and 
rehabilitating ecological function and 
biodiversity along watercourse corridors, 
especially through urban and rural 
residential areas. 

c) Better coordinate and integrate 
watercourse corridor protective and 
restorative efforts between responsible 
agencies and communities. 

d) Provide information about watercourse 
ecology and function so as to inform and 
help landowners become responsible land 
managers.  

e) Improve sharing of information about 
bushfire mitigation works and ecological 
restoration efforts along corridors. 

f) To facilitate and support a greater level of 
community and agency awareness and 
involvement with watercourse corridor 
protections and enhancements to broaden 
and strengthen local ownership and 
appreciation of these valuable ecological 
systems.” 
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2. How will the shire support re-vegetation? We have 

previously obtained plants through the TCUP program with a 
significant number of these planted along our stretch of 
creekline. Now this program has been discontinued we have 
been forced to purchase plants which has reduced then 
amount of planting we have been able to do due to the cost. 

 
 
 
 
 
 
3. Our neighbours at 33 Marloo Rd have a dam and drain that 

was installed by a previous owner, does the shire expect 
this to be removed and returned to a natural state and will 
there be assistance with this work? 

 
4. At 31 Marloo Rd the owner has recently cleared and levelled 

a large section of the creekline. It appears they are planning 
to build a shed on the creek and there are presently multiple 
wrecked cars parked on/in the creekline. Will the shire allow 
development like this on the creek or will the owner be 
required to rectify this? We are concerned as to the impact 
of this development on the creek downstream. When it rains 
this has the potential to undo all the effort we have put in 
over the last 17 years in re-vegetating the creekline through 
our property. 

 

2. The following actions are listed under 7.2.5 of the 
draft WcHS: 

 

 “Revegetate gaps in ‘riparian zones ‘to reduce 
habitat fragmentations: SoM and Proponent.  

 Replant sedges and rushes along gently sloping 
road drains to reduce erosion: SoM and 
Proponent.” 

 
 It is too early to be able to advise what role 

landowners will have in this. 
 
3. If the existing dam has the necessary Shire 

approvals, and complies with them, then currently 
there is no expectation for it to be removed. 

 
 
4. This matter has been passed onto the Shire’s 

Compliance Officer for investigation. 
 
 All development proposed on properties where a 

watercourse exists is required to comply with the 
requirements of LPS4. 

Submitter 11 
 

Comments on the draft WcHS 
 
The document is well-considered and appears to be thorough and 
a very good start to management of the Shire's water courses. 
Implementation will surely result in considerable improvements 
across the Shire and potentially beyond. I have a couple of general 
queries and potential gap for consideration:  
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1. The mapping appears to focus on stream order of level 3 and 

above. However, there are many level 1 and 2 streams that 
occur and require management in reserves and private land, 
particularly, that are subject to a multitude of risks, and that 
impact downstream watercourses. How will these areas be 
identified, managed and protected? They have important roles 
to play and often receive significant impacts, and are also 
important from a biodiversity management perspective.  
 
 
 
 
 
 
 
 

 
2. Additionally, how will the actions arising from the Watercourse 

Hierarchy be resourced and implemented. A dedicated 
resource should be available to implement this important work.  
 

3. Broader guidance, enforcement and compliance monitoring for 
activities on private land, developments and subdivisions are 
needed to ensure implementation.  
 

4. Adequate resourcing of roles to implement this strategy is 
critical. 
 

5. This strategy should be referenced and linked thoroughly in the 
Local Biodiversity Strategy and vice versa. A clear pathway for 
how these strategies sit in the overall Shire strategy could be 
provided.  

 
 
 
 
 

1. For the purpose of the draft WcHS, a watercourse 
has been defined as ≥3rd order.   

 
 The 1st and 2nd order streams were not included 

because of greater levels of uncertainty 
associated with small differences in elevation 
recorded by the LiDAR laser for the smaller 
streams.  The positioning and connectedness of 
the higher order streams (i.e., ≥3rd order), was 
considered to be reliable enough for the current 
investigation and an improvement of previously 
available sparse streamline data for the Shire. 

 
 Despite not being included in the draft WcHS, 1st 

and 2nd order watercourses are given the same 
level of protection under the Shire’s LPS4. 

 
2. It is not currently known how the actions under 

section 7 of the draft WcHS will be resourced. 
 
 
3. Noted. 
 
 
 
4. Noted. 
 
 
5. Noted.  The draft WcHS and draft LBS will inform 

the Shire’s Local Planning Strategy when the 
major review of LPS4 is undertaken. 
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Submitter 12 Comments on the draft WcHS 

 
I'm not good with words. 
 
Five images of one water body and two waterways within the Shire 
are attached. They are for Lake Leschenaultia itself, Lake 
Leschenaultia's spillway, and Naanya Creek.  The images tell their 
stories. Please use as you see fit.  I'd be happy to supply any one 
of the images which make up the triptychs. 
 

 
 

 
 
 
 
Noted. 
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Submitter 13 Comments on the draft WcHS 

 
May I suggest to develop strict guidelines so that any water 
catchment area becomes protected from both developments, 
grazing and clearing, that they become a focus of needed 
revegetated areas, and that they retain their character of water 
catchment. 
 

 Due to the general environmental crisis, developments 
ought to be a fair distance from any creek,  at least 100 m 
for individual housing, and 200 for housing developments. 

 Swamps and creeks give opportunity for underground water 
and dams to replenish, therefore it is extremely important to 
keep such areas safe and healthy. 

 Creek lines and swamp areas must be revegetated for the 
simple outcome to provide cooler temperatures and to slow 
down evaporation.  

 rocks and other heavy materials such as logs must be left or 
brought to creek beds so as to slow water flow and therefore 
prevent the deepening of creek beds and damage caused to 
trees both in private and public areas.. 

 Creeks and swamps or water catchment land must be kept 
clear of weeds as much as possible, and weeding needs to 
occur from upstream down. 

 

 
 
The draft WcHS defines the key issues and threats 
facing the management of watercourses in the Shire and 
recommends corresponding strategic, planning based 
and operational actions.  
 
Recommendations made under the draft WcHS will 
inform statutory land use decisions under Local Planning 
Scheme No.4, future investigations, operational priorities 
and stormwater interventions.  
 
The draft WcHS has in essence been distilled to:   

 

 Better control of storm flow peak-velocities across 
the shire for improved erosion control.  

 Greater focus on protecting and rehabilitating 
ecological function and biodiversity along 
watercourse corridors, especially through urban 
and rural residential areas.  

 To better coordinate and integrate watercourse 
corridor protective and restorative efforts between 
responsible agencies and communities.  

 To provide information about watercourse ecology 
and function so as to inform and educate people 
living near to and visiting the shire’s watercourses.   

 Improve sharing of information about bushfire 
mitigation works and ecological restoration efforts 
along corridors. 

 To facilitate and support a greater level of 
community and agency awareness and 
involvement with watercourse corridor protections 
and enhancements so as to broaden and 
strengthen local ownership and appreciation of 
these valuable ecological systems.  
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Submitter 14 Comments on the draft WcHS 

 
When first arriving in the Perth Hills after living in the more urban 
Perth metro area, I took part in a Bush Skills for the Hills course 
about creekline restoration. It was an interesting and informative 
workshop.  
 
One of the important strategies would be the provision of diverse 
workshops and education for residents, ratepayers and businesses 
about watercourses, management of riparian areas, regeneration, 
wildlife corridors, etc. with practical examples and experience. 
Teaching land owners how to mitigate runoff and erosion.  
 
One of the concerns as a land owner would be other property 
owners damming watercourses further up from our property. 
 

 
 
Noted. 
 
 
 
 
Noted, the Shire will take the suggestions into 
consideration when implementing the actions under 
section 7.2.6 of the draft WcHS. 
 
 
 
Noted.  In accordance with LPS4, in determining a 
Planning application for a dam, the Shire has regard for 
the following principles, amongst others:  
 

a) “there is a very strong presumption against the 
construction of dams within a watercourse;  

b) natural stream flow, under base flow (non-rain) 
conditions, should be maintained within the 
watercourse, in order to protect water quality, 
downstream ecosystems and the rights of 
downstream users; 

c) the cumulative impact of dams along a 
watercourse must be considered.” 

 

Submitter 15 
 

Comments on the draft WcHS 
 
Overall, the Watercourse Hierarchy Strategy is a major step forward 
for the Shire, hopefully leaning  towards better catchment 
management, and recognising the benefits of having healthy 
waterways and living streams which form wildlife corridors 
throughout the landscape.  
 
However, there seems to be little protection for 1st and 2nd order 
streams which can be major sources of sediment and nutrient 

 
 
 
 
 
 
 
 
For the purpose of the draft WcHS, a watercourse has 
been defined as ≥3rd order.   
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enrichment. The Shire’s proposed mapping, only covers 3rd order 
streams. That probably means that tributaries of Jane Brook will not 
be mapped as 3rd order streams, and therefore the riparian zones 
will not be protected by the setbacks as proposed.  
 
The scale of mapping is vitally important, to define the order of 
streams. For example, if detailed mapping is being used, then Bugle 
Tree Creek would probably be classified as a 3rd order stream, 
downstream from Bugle Tree Gully Park. If less detailed mapping is 
being used, then Bugle Tree Creek would be classified as a 2nd order 
stream, and afforded no protection as all.  
 
The feeder tributaries need to be classified as 1st order streams, not 
treated as drains or disregarded entirely. It is vitally important to 
protect the lower order streams, because it is on these that much 
damage occurs and they need setbacks and fringing vegetation to 
improve water quality, trap sediments and leaf litter. As it states in 
the strategy 4.3 Nutrient Transfer: Recent research has shown 
that low order streams were found to have the highest nutrient 
and sediment concentration …therefore represent the best 
opportunity to attenuate nutrients and sediments. 
If only 3rd order streams are to be mapped and given protection with 
setbacks, then what is being proposed for the 1st and 2nd order 
streams which are crucially important? How are the lower order 
tributaries and streams to be protected? 
 
The following are comments on some of the issues raised in the 
Strategy, plus an attachment on the upper reaches (1st and 2nd order 
streams) of Bugle Tree Creek in Mundaring.  
 
Executive Summary  
Strategic issues  
Covers a lot of issues that would improve many aspects of 
catchment management, as long as these can be successfully 
implemented. 
 

 
The 1st and 2nd order streams were not included because 
of greater levels of uncertainty associated with small 
differences in elevation recorded by the LiDAR laser for 
the smaller streams.  The positioning and connectedness 
of the higher order streams (i.e., ≥3rd order), was 
considered to be reliable enough for the current 
investigation and an improvement of previously available 
sparse streamline data for the Shire. 
 
Despite not being included in the draft WcHS, 1st and 2nd 
order watercourses are given the same level of 
protection under the Shire’s LPS4. 
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1.Control of storm flow velocities: impact of the increase in 
quantity and velocity of water, makes it impossible to plant along 
creeklines (including some lower order streams). Better control of 
peak flows is needed to lessen impacts downstream and to permit 
revegetation of the waterways.  
 
2. ecological function: water sensitive design is needed; as stated 
in 1. It is almost impossible to plant along waterways due to the 
increase in quantity and velocity of water in storm events which are 
becoming more intense due to climate change.  
 
3.better coordinate: Eastern Region Landcare (ERL) formerly the 
Eastern Region Catchment Management Program, was able to fill 
this requirement. Increased support and coordination with ERL, to 
support the role it plays between local governments across the 
eastern region, plus government departments and Perth NRM, 
would help to fulfil this requirement.  ERL also supports local 
communities with site visits to private properties, assistance with 
grant funding applications and implementation, and by supporting 
the catchment groups who in turn help to support the Friends 
Groups. Since the councils stopped supporting ERL, there has been 
a marked reduction in communication via the Greenpage newsletter, 
workshops and programs such as Bush Skills for Kids.  
 
4.provide information: this is an excellent initiative,  but how would 
this be implemented? 
 
5.improve sharing: there has been a problem with communication 
with Friends and catchment Groups  with bushfire mitigation, as well 
as concern about the methods used. Ecological restoration efforts 
along corridors eg the Heritage Trail can be controversial with the 
removal of mature exotic trees. Removal of some pioneering native 
species such as Banksia sessilis and Grevillea glabrata which 
provide  food and habitat for birds and small native animals is also 
an issue. This should be considered in the Biodiversity Strategy. 
 

1. Noted. 
 
 
 
 
 
2. Noted. 
 
 
 
 
3. Noted. 
 
 
 
 
 
 
 
 
 
 
 
 
4. Please refer to the actions under section 7.2.6 of 

the draft WcHS. 
 
5. Noted. 
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6.to facilitate and support: the problem will be implementing this 
proposal. Workshops are highly effective in demonstrating 
techniques and discussing ways to improve landcare, but 
attendance at these events are usually restricted to those already 
involved and committed. Targeting landholders along watercourses 
would be more effective, and assisting landholders to access grant 
funding and advice where possible. The state of a watercourse is 
the result of what is happening in the catchment, and with problems 
with increase runoff from more intense storms, this leads to a major 
issue in attempting to revegetate watercourses. Unless there is a 
wide setback from watercourses, regardless of stream order, then 
there are issues with fire mitigation, and increased fire risk from 
planting many of the native species, eg Myrtaceae which have a high 
oil content in the leaves.   
 
Introduction 
2.1 Context 
 
Water quantity and velocity management are more significant 
than water quality (nutrient) management  
The shift to a drying climate has led to an increase in the amount of 
water dumped from storms, often in a short time. I live on Bugle Tree 
Creek, and after a storm, usually c 20 minutes later, the roar of the 
stormwater rushing down the creek can be heard. It is not just slope 
determining flow velocities, it is also an increase in flash flooding 
from severe rainfall events, with the water being shed off an 
increasingly impervious catchment i.e. concreted paths, roads, 
carparks, etc. and reduction in vegetation cover. The velocity of the 
water makes attempts at revegetation along the creeks almost 
impossible. I know, because I’ve tried.    The photograph on the 
cover of the strategy, taken, I think, of Jane Brook in Brookside Park, 
Parkerville, shows the downcutting  from the velocity of the water, 
and the undercutting of the banks. This is also evident in the 
photographs in the strategy of Bugle Tree Creek in Bugle Tree Gully 
Park, Mundaring (Plates 1 and 2). The proposed “rationalisation” of 
reserves as outlined in the Biodiversity Strategy, will only add to the 
problem as many of these reserves would be sold and used for 

6. Noted, the Shire will take this into consideration 
when implementing the actions under section 
7.2.6 of the draft WcHS. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Noted. 
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housing or other landuse that will increase the percentage of 
impervious surfaces in the Shire. 
 
2.2 Shire Profile 
…the residence time of water within most catchments has been 
considerably reduced, impeding the natural assimilative 
processes of riparian corridors. 
Implementing water sensitive design, increasing buffer zones and 
having wide setbacks for riparian zones, coupled with increased 
efforts at revegetation, will make the riparian zones more effective 
as filters, wildlife corridors as well as increase visual appeal.   
 
…a forensic interrogation of the system is now required to 
determine what has and hasn’t worked… 
The Catchment and Friends Groups have a good idea of what has 
worked and what hasn’t, but new directions need to be developed 
due to social and cultural changes in the community, eg. time poor 
people with less time for volunteer work or cannot see the value of 
it. Succession planning is an issue for groups, so that the work done 
so far can be continued.  There are also issues with projects and 
unforeseen circumstances. Jane brook Catchment Group supports 
Friends Groups in their activities and provides a forum to share 
information and experiences. 
 
2.3 Watercourse Hierarchy Strategy approach  
To mitigate against changes….maintained as close as 
practicable to their original state  
This would need wide buffer zones and setbacks, and water 
sensitive design to control peak flows.  
 
The catchment groups offer a significant vehicle….the 
catchment groups used to have a lot of support from the EMRC and 
the three local governments of Swan, Mundaring and Kalamunda, 
through the ERCMP now Eastern Region Landcare (ERL) but this 
support has mostly been withdrawn. Funding is still provided by 
DBCA but is not supplemented by Kalamunda or Mundaring, 
although Swan seems to be realising the value of ERL and is 

 
 
 
 
Noted. 
 
 
 
 
 
 
 
Noted. 
 
 
 
 
 
 
 
 
 
 
 
Noted. 
 
 
 
 
 
Noted. 
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reinvesting in the program. A lot of what is being suggested, was 
what ERL was doing in the past before financial and other support 
was withdrawn.   
 
This connects to:                
Appendix 2: Smart regulations  
Higher levels of government are actively seeking to devolve 
responsibility/delegate many aspects of land management to 
local government, community groups and individuals. .. 
There is an increasing amount expected of the individuals in Friends 
and Catchment Groups, yet  less support is being provided. The 
rationalisation of reserves, ie the sell off, is not the answer as this 
will increase impervious surfaces and reduce natural areas in the 
Shire. How can developer contributions assist? 
 
Generic Issues 
1.Environmental weeds and pests 
Friends and Catchment Groups spend a lot of time, money and hard 
work trying to control weeds. They are a major problem in the Shire. 
It should also be noted, that funding was obtained through a 
landcare grant for feral bee control in Black Cockatoo Reserves and 
Bugle Tree Gully Park. This was essential as the feral bees were 
taking over nesting hollows in reserves. Generally, Friends and 
Catchment Groups control flora not fauna. There is an issue with 
declining insect populations, many of which are beneficial, through 
over use of insecticide sprays and other devices which do not 
discriminate which insects are killed. The decline in butterfly 
populations, beetles and other native insects is something that 
needs to be considered in mosquito and other insect control 
measures.   
 
2.Bank and bed erosion 
The basic problem here is lack of water sensitive design that can 
cope with increased flash flooding both water quantity and velocity 
are increasing, and are detrimental not only to infrastructure but to 
the waterways and riparian zones.  
 

 
 
 
 
In accordance with State Planning Policy 3.6 – 
Infrastructure Contributions, contributions required as a 
condition of proposed subdivision or development could 
be used on foreshore management and upgrades. 
 
 
 
 
 
 
 
 
1. Noted.  Environmental weeds and pests have 

been observed in many locations across the Shire 
during the preparation of the draft WcHS.   

 
 
 
 
 
 
 
 
 
 
 
 
2. Bank and bed erosion have been observed across 

the Shire during the preparation of the draft 
WcHS.  Predictions of increasing frequencies of 
extreme weather and rainfall conditions have 
raised concerns over increased velocities of 
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5. Falling rates of community involvement 
It is difficult with the Catchment Groups to get new members, and to 
keep those who are members involved in the work of the group. This 
is partly because it is work. As an example, commenting on this 
strategy and the Biodiversity Strategy has taken many hours over 
several sessions, and at this point it is not finished.   Running a group 
takes time, effort and much diplomacy on occasions, and nowadays 
many people do not wish to commit. Landcare grant applications are 
complex, with grant acquittals, progress reports, plus doing the 
hands on work of planting and follow up weeding. It’s not over when 
the landcare money runs out and the grant is acquitted, as there is 
long term ongoing maintenance.    
 
6. Community engagement with riparian areas 
With the COVID epidemic and lockdowns, there was an increase in 
interactions with riparian areas by many people, so much so it was 
causing problems in some areas, notable Hovea Falls. The 

stormwater runoff and subsequent increases in 
erosion. 

 
 It is already a requirement under LPS4, as 

outlined in the draft WcHS, that development 
adjacent to watercourses shall incorporate 
appropriate measures to minimum erosion. 

 
 It is a recommended action of the draft WcHS to 

better control storm flow peak velocities across the 
Shire for improved erosion control.  Also, it is a 
recommended best-practice for stormwater 
management for various catchment situations, for 
the Shire to undertake a Stormwater Intervention 
Study. 

 
 In applying the above, it is recommended that the 

Shire implements the strategies and actions 
stipulated under section 7.2 of the draft WcHS. 

 
5. Noted. 
 
 
 
 
 
 
 
 
 
 
 
 
6. Noted. 
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community engagement with riparian areas is still there, as people 
are attracted to watercourses, but there are fewer people willing to 
become involved in helping to look after and improve reserves and 
other natural areas by joining a Friends or Catchment Group, or 
both.  
 
7.Climate uncertainty…drying of riparian areas…extreme 
weather..erosion 
Less rainfall and more extreme weather events impact on 
revegetation, and even the species that should be planted. An 
increase in erosion not only undercuts the banks and leads to 
slumping and loss of creekline vegetation, in particular established 
trees, but also smothers the creek bed downstream. Sedimentation 
is a significant factor in degradation of creeks, and it comes not just 
from erosion, but from building sites eg Bugle Tree Gully Park in 
Mundaring downstream from the over 55’s development on Gill St 
where the creek has been filled with sand, and smothered the creek 
bed. There is little done about sedimentation from building sites, yet 
this can be a significant factor in creekline degradation.   
This relates to 5.3.4 Bushfire Risk Management, where 
sedimentation from runoff after bushfires and controlled burns is also 
a detrimental factor if reserves are too narrow.  
 
8.Gaps in integration and inconsistency of agency oversight 
It is difficult to have any enforcement of regulations regarding 
watercourses. The lower order streams, eg Bugle Tree Creek in 
Mundaring, and other tributaries, are seen as drains, and are viewed 
by some as rubbish disposal sites, ideal places to blow leaves off 
the driveway, as well as more serious offences such as clearing 
remnant native vegetation from the riparian zone. It is not clear how 
or to whom to report such transgressions, and many people think 
this is acceptable behaviour.    
 
3.5 How wide should riparian corridors be? 
The corridor widths for NSW include 1st and 2nd order streams, with 
20m plus channel width (1st order) and 40 m plus channel width (2nd 
order).  The corridors are not confined to 3rd order and higher 

 
 
 
 
 
 
7. Noted. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8. If any breach under LPS4 occurs (e.g. 

unauthorised work within close proximity to a 
watercourse) the Shire does have the ability to 
take compliance action under the Planning and 
Development Act. 

 
 
 
 
 
3.5 Operational policy 4.3 is the State government 

policy on waterway foreshores  (DoW 2012). This 
is described in more detail in Section 5 of the draft 
WcHS. The recommended method for determining 
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streams. Wide riparian corridors are needed if they are to be 
effective in trapping sediment and nutrients, as well as providing 
shelter, habitat and food for wildlife. Riparian areas will become 
increasingly important in a drying climate as refuges for plants and 
animals, and also with development and increasing urbanisation.   
 
 
 
 
3.6 Impacts on Mundaring’s Watercourses 
The impacts on watercourses and riparian areas show the need to 
ban clearing riparian vegetation  regardless of stream hierarchy, in 
the Shire. This also demonstrates the need for wide buffer and 
riparian zones to protect the watercourses and to provide habitat and 
wildlife corridors. Control of weeds and feral animals is also an issue 
that needs addressing.  
 
3.7 WA preferred riparian buffers 
Provide greater flexibility: some of the uses mentioned, such as 
roads, would obliterate any vegetation and have negative impacts 
such as increased runoff from impervious surfaces, as well as 
pollutants such as oil from motor vehicles. There are other negative 
impacts from roads next to watercourses such as birds, ducklings 
during breeding season… 
Enable works and activities to be offset…what does this mean? 
Offsets in the sense of land being an offset, or the activity is offset 
from the watercourse? 
Remove the need for vegetated buffers….the maximum amount 
of buffer and riparian zone is needed if this is to have any positive 
impact.  
 
 
 
 
 
 

foreshore widths in WA is based on site-specific 
biophysical criteria (WRC 2001a). The biophysical 
criteria include: vegetation, hydrology, soil type, 
erosion risk, geology, topography, function, 
habitat, climate change impacts, heritage and the 
risks from the proposed adjacent land use. The 
criteria are a means of assessing the features, 
functions, values of and risks to the waterway.  

 
3.6 Noted. 
 
 
 
 
 
 
 
3.7 The matters mentioned are examples of how a 

watercourse hierarchy approach may assist when 

considering Planning proposal.  A watercourse 

hierarchy approach that considers size, flow 

volumes and position in the catchment helps fine-

tune the application of regulations.  Sometimes 

the appropriate width may be much greater than 

the general baseline. For example, for a high-

value pristine or near-pristine river with threatened 

species, where logging is proposed nearby, an 

appropriate foreshore/buffer width might be 100 

m. For a small degraded creek in a paddock, 15-

20 m revegetated foreshore either side may be 

adequate.  
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4.3 Nutrient transport…recent research has shown that low 
order streams were found to have the highest nutrient ad 
sediment concentration …therefore represent the best 
opportunity to attenuate nutrients and sediments. 
However, 6.2.3 is -  map all waterways above order 3 and assign 
a hierarchy. 
Does this mean that the lower order streams (1st and 2nd) which are 
known to be important contributors to nutrients and sediment, are 
going to be overlooked in the Strategy and afforded no protection? 
 
4.4 Are riparian buffers effective… 
4.5 Implications and application to SOM 
Riparian buffers and associated grass filter strips….the species 
of grass that would be used is important, as many of the weeds in 
riparian zones and wetlands are weeds. Suitable native grasses 
would include Weeping Grass (Microlaena stipoides), Matgrass 
(Hemarthria uncinata), Marine Couch (Sporobolus virginicus), 
Clustered Lovegrass (Eragrostis elongata) and Wallaby Grass 
(Rytidosperma spp.) 
 
5.3.4 bushfire risk management 
Strategies for revegetation with local native species that do not pose 
a bushfire risk in residential and urban areas, need to be developed. 
Sedimentation post-fire has negative impact on waterways, with 
wide setbacks along waterways and riparian zones needed.   
 
5.5.1 clause 5.7.5 
b) in the absence of a specific setback, 20 m in the residential 
zone, 30 m in all other zones. 
Are these setbacks being adhered to now in developments, or are 
they being ignored? There needs to be a more standard and rigorous 
approach to enforcing setbacks for watercourses, otherwise what is 
the point in having them? 
 
Within that setback…The points listed do not include some of the 
issues raised for multi used corridors (see 3.7) eg roads, cycleways 

4.3 Despite not being included in the draft WcHS, 1st 
and 2nd order watercourses are given the same 
level of protection under the Shire’s LPS4. 

 
 
 
 
 
 
 
4.4 Noted. 
 
 
 
 
 
 
 
 
 
5.3.4 Noted. 
 
 
 
 
 
5.5.1 These setbacks are already stipulated under 

LPS4.  The current Planning legislation does give 
applicants the ability to apply for the setbacks to 
potentially be varied.  Currently there is little 
guidance under the local Planning legislation as to 
what matters are to be taken into consideration 
when such variations are proposed.  it is 
recommended that the Shire implements the 
action stipulated under section 7.2.2 of the draft 
WcHS when LPS4 is reviewed. 
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etc which are in conflict with the points made here eg native 
vegetation to be retained.  
 
5.5.8 clause 5.8.2 
Dam construction 
These need to be promoted as wildlife refuges; there is a project with 
Perth NRM and Murdoch University at the moment, looking at dams 
as habitat. 
 
6. Moving  Forward  
6.2.3 intended approach to management 
 
Map all waterways above stream order 3 and assign a 
hierarchy: 
Given that the technology exists to map lower order tributaries, ie 
orders 1 and 2, this needs to be included in the mapping as these 
tributaries contribute to the nutrient, sediment and leaf litter load, and 
if not given protection will only become more degraded, and be 
treated as drains. It needs a more holistic approach to catchment 
management, than ignoring the tributaries that have already been 
scientifically shown to have the highest nutrient and sediment 
concentrations (see 4.3 nutrient transfer).  
 
 
 
 
 
 
Stormwater detention can be used to provide wildlife habitat and 
be part of the connecting corridors, and hence provide other 
environmental benefits than controlling peak flows and alleviating 
flash flooding.   
 
Maintaining stream biodiversity, waterway health and habitat 
values should be a major achievement to be aimed for in 
management of waterways in the Shire.  
 

 
 
 
 
5.5.8 Noted. 
 
 
 
 
 
 
 
For the purpose of the draft WcHS, a watercourse has 
been defined as ≥3rd order.   
 
The 1st and 2nd order streams were not included because 
of greater levels of uncertainty associated with small 
differences in elevation recorded by the LiDAR laser for 
the smaller streams.  The positioning and connectedness 
of the higher order streams (i.e., ≥3rd order), was 
considered to be reliable enough for the current 
investigation and an improvement of previously available 
sparse streamline data for the Shire. 
 
Despite not being included in the draft WcHS, 1st and 2nd 
order watercourses are given the same level of 
protection under the Shire’s LPS4. 
 
Noted. 
 
 
 
 
Noted. 
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Improve stream flow and ecological environments – often 
improving stream flow by removing rocks, logs, and deepening 
channels - is not going to improve the ecological environment, but is 
the reverse. Obstructions in the waterways provide habitat and by 
slowing stream flow, contribute to a healthier waterway, with less 
erosion. Sediment can be a problem in this situation, so needs to be 
controlled upstream.   
 
Identify and implement setbacks to all watercourses – our 
concern is by not mapping order 1 and 2 streams, that they will not 
be included and given protection through setbacks. Implementing 
setbacks to all watercourses, means all watercourses, and looking 
at the situation from a whole catchment perspective.  
 
6.2.4 key issues and threats 
Other key issues and threats are the way drainage is designed, so 
that more water is dumped into waterways after rainfall, and with 
increasingly intense rainfall events this has a major impact. 
Development is not only resulting in a loss of biodiversity from 
clearing, but also the increase in impervious surfaces from rooves, 
driveways, roads, paths and the desire to get the water out of the 
immediate vicinity as soon an possible. Water does not have the 
time to infiltrate. 
Planning is an issue, if little to no enforcement becomes the norm, 
and the watercourse hierarchy strategy and objectives and the 
generic principles cannot be implemented.  
 
6.3 Slopes are the dominant factor driving steam flow velocities 
and hence erosion potential  
Slope is an important factor in stream flow velocity, but the intense 
rainfall events falling on the  increasing areas of impervious surfaces 
from development, are a major factor in the increase in quantity and 
velocity of water. This is degrading the watercourses, changing the 
stream profile, stripping out vegetation and soil, causing 
undercutting of mature trees, and making it impossible to plant along 
the waterway. It also result in sedimentation downstream with 
negative consequences.  

Noted. 
 
 
 
 
 
 
 
Despite not being included in the draft WcHS, 1st and 2nd 
order watercourses are given the same level of 
protection under the Shire’s LPS4. 
 
 
 
 
Noted. 
 
 
 
 
 
 
 
 
 
 
 
Noted. 
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7.2.1 Water quality  
Only Phosphorus is dealt with here, yet most fertilisers have a high 
proportion of Nitrogen, also a problem. It is not just artificial fertilisers 
that are a problem; eg. chicken manure spread on orchards, 
particularly as many orchards are on the lower valley slopes near 
the creek, is also highly polluting.   
Stocking rates need to be controlled as the manure is a major 
pollutant, as well as trampling leading to soil compaction.  Access to 
waterways needs to be controlled from stock, and in this situation 
waterways should be fenced leaving an appropriate setback and 
buffer zone.  
 
7.2.4 Stormwater management systems should apply endemic 
vegetation 
 
7.2.5 Waterway corridor vegetation 
It has been my experience that any endemic vegetation in drainage 
lines is removed by the Shire.   Better catchment management aims 
to have the stormwater retained on site and infiltrate; this is counter 
to the Shire’s and many residents desire to have the water 
transported off site as quickly as possible. Yes, there are issues of 
flooding that need to be considered, but water sensitive design 
needs to be implemented.   
 
7.2.6 Information dissemination 
Starting an electronic platform to obtain feedback from the 
community would be a way of collecting information on waterways 
and the fauna and flora. Providing information that is readily 
available to the community on the importance of riparian vegetation 
and the need to retain or replant, would also be of value. These 
contacts with the community could help to get more involvement with 
friends and catchment groups, and help private landholders to 
become more aware and informed.  
 

 
 
 
Noted. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Noted. 
 
 
 
 
 
 
 
 
 
Noted, the Shire will take this into consideration when 
implementing the actions under section 7.2.6 of the draft 
WcHS. 
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1.The main stream of Bugle Tree Creek starts in Mundaring 
Cemetery.  There are many small tributaries (level 1 streams) that 
merge to form the main creekline. They flow mostly through bare 
paddocks with no fringing vegetation as can be seen downstream 
of the cemetery. 
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2.Drainage lines have been dug around the cemetery to divert the 
natural line of the creek.  Without the fringing vegetation of shrubs, 
rushes and sedges, the leaf litter and sediment (plus nutrients) 
wash directly into the watercourse after rain. 
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3.Downstream adjacent to Darkan St, an unmade road reserve off 
Walker St, a dam is across the main watercourse.  The white pipe 
is the only outlet. The incoming creek bed is on the opposite side of 
the dam.  
 

 
 
4.The Darkan St sediment trap.  Drains take water from Great 
Eastern Highway.  This is the main watercourse of Bugle Tree 
Creek, opposite  the dam.   
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5.At Darkan St weeds predominate along tributaries leading into 
where the main watercourse should be.    
 

 
 
6.Further downsteam at Bugle Tree Gully Park, water runoff from 
development upstream, has caused rapid erosion, and  the banks 
are  undercut.  The stream channel has widened and deepened. It 
is impossible to plant due to the quantity and velocity of the water 
after storms.  Most of the grass is the native Weeping Grass 
(Microlaena stipoides) holding the remains of the bank together. 
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7. In Bugle Tree Gully Park revegetation and planting occurs - here 
with a grant from AGIG and plants from the Shire’s Seedlings for 
Landcare Program in June 2022-  but in areas not on the main 
watercourse. Trees in the background were planted by volunteers 
over 25 years ago. The work continues... 
 

Submitter 16 
 

Comments on the draft WcHS 
 
Thank you for the document and the opportunity to comment. I 
think it is a good document and I have learned a lot. It has vital 
content as water is life. 
 
My perspectives stem from being a local landowner with a creek 
running through. I have been a landcare volunteer locally for 20 
years, working alone and with a group, and much of our efforts 
relate to the local watercourses. It has been a constant learning 
curve, supplemented by formal education in horticulture and 
landcare. a number of suggestions are scattered through the next 
section of somewhat disjointed thoughts related to the document. 
Please bear with me. 
 
Somewhere build in flexibility for the always improving 
understandings in landcare.  Our own narrow section of creekline 
shows evidence of the old 'river straightening' with loss of depth 
and meander. Old tyres were used to build up false banks. 
Annually, as we are second from a major stormwater discharge 
and downstream from a massive willow tree, we observe the 
enormous annual build up of sediment, mostly organic matter, and 
the extremes of no water rapidly change to torrents from the 
discharge pipes.  
 
We have managed to improve our section of creek, now vegetated 
with diverse local sedges, rushes, grasses, herbs, small and large 
shrubs and trees. It is the work of years and repeated 
improvements. Many fauna are home here as evidenced by the 
many active burrows in the banks, the sounds and the reduced 

 
 
 
 
 
 
Noted. 
 
 
 
 
 
 
 
 
Noted, the Shire will take this into consideration when 
implementing the actions under section 7.2.6 of the draft 
WcHS. 
 
 
 
 
 
 
 
Noted. 
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algal bloom. The banks are stable and it is managed enough not to 
be a fire hazard. Each year a tyre or two comes out and we have to 
dig out the masses of rubbish including undesirable organic matter 
(pine cones, willow detritus, willow roots, to restore some depth. 
my suggestion ispractical help, even permission, for advice/ 
assistance for restoration of flows, including removal of historical 
amendments. A booklet may help explaining the process year by 
year of improving a degraded waterway. I can't find a reference site 
available in the shire and would be pleased to know of one.  
 
Our property is the only one with a rehabilitated creekline in the 
vicinity. That is the reality, that few people do look after 
watercourses on private properties, and I think much stems from 
fear of doing harm, where that fear is paralysing. The fear relates 
to ignorance as there is no decent general knowledge about 
looking after a local waterway. I have experienced experimented 
with many different sedges, rushes, riparian local grasses and 
learnt what helps, but know that it is not as straightforward as the 
document suggests.  
 
In the buffers section of the document, I think that the broad term 
'grasses' to prevent sediment run-off is not good enough. Grasses 
such as kikuyu will choke a waterway, alter its path, and smother 
fauna habitat in a waterway Local sedges and rushes allow flow 
while stabilising edges. The commonly available species are not a 
good example either. They are easy and cheap to propagate and 
distribute but fail at the user end, with high browning-off effects and 
difficult to manage amongst weeds which are everywhere. They 
differ from patches of local waterway vegetation I have seen So 
yes, the document needs to allow for employment of staff with 
good botanical and waterway ecology knowledge -people prepared 
to do the dirty work. And more education regarding the suite of 
riparian vegetation options, including grasses, and how they relate 
to bank composition (low, medium, upper and very wet, wet and 
dry for simplicity). suggestions include support of a landcare for 
locals nursery, staffing levels, ongoing learning opportunities and 
reference sites. 

 
 
 
 
 
 
 
 
 
 
Noted, the Shire will take this into consideration when 
implementing the actions under section 7.2.6 of the draft 
WcHS. 
 
 
 
 
 
 
 
As stated under the draft WcHS, environmental weeds 
and pests have been observed in many locations across 
the Shire. These include a wide range of introduced 
grasses.  The Shire will take into consideration the 
various vegetation options when implementing the 
actions under section 7.2.6 of the draft WcHS. 
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My overall sense of the document is that it is well written and says 
all the right things but does not necessarily bridge the gap between 
theory and reality. I.e. on - ground systems of maintenance and 
improvement.  Waterways are the hubs of diversity, with local and 
feral organisms. Staff, volunteers and homeowners need to be 
brave and prepared for sweat and dirt as waterways need 
involvement of humans in their care.  
 
Waterways by their nature require work to be done when water is 
not flowing, with an emphasis on summer and that is hard work in 
Perth's heat. Management can help here, with structured rosters 
allowing for the challenges facing staff and understanding 
improvements take time. A suggestion for support of volunteers is 
to provide adequate means of removal of rubbish - weeds and 
miscellaneous unhelpful detritus. That is, quality garden bags, 
collection points, wheeled devices for access to hard to reach 
places. 
 
The concept of harnessing rainwater to groundwater needs to be 
highlighted in the document and in practice through education, 
planning dept etc.  
 
To enable community and staff to understand what custodianship 
means would require some good examples, for example quality 
reference sites. I work along the Nyaania creek and know no single 
excellent example of what 'original state' would look like. Hence, I 
would suggest the Shire finds and maintains quality reference 
wetland sites.  
 
Shire staff at present are not conversant with the suite of true local 
wetland plants. E.g. annual tiny sedges. They too need reference 
sites. I have been restoring the little wetland remnant alongside the 
toilet block in Morgan John Morgan Reserve Glen Forrest. The site 
was originally the creek and adjacent claypan. The remnant 
wetland vegetation is diverse and not anything like pre-conceived 
ideas. Removal of weeds has allowed natural regeneration of 

 
Noted. 
 
 
 
 
 
 
 
Noted.  It is a recommended action under the draft WcHS 
for the Shire to create an awareness and publicity 
campaign about implications of ecological corridor 
vandalism and benefits of rubbish removal. 
 
 
 
 
 
 
Noted.  The Shire will take into consideration the various 
vegetation options when implementing the actions under 
section 7.2.6 of the draft WcHS. 
 
Noted. 
 
 
 
 
 
 
Noted.   
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numerous local species, giving a picture of what 'original ' might 
look like. Reference sites may include natural and unnatural 
watercourses, associated damplands, claypans, perched wetlands 
e.g. rocky outcrop, summer ponds. According to WA museum 
native freshwater fish information, prior to settlement chains of 
ponds had enough depth and fringing vegetation that water would 
remain throughout the year, allowing native freshwater fish to 
oversummer in the ponds, back as far as York. At present the only 
places I know that hold some water through summer are unnatural 
e.g. diversion ponds for the old Railway line, old wells, quarries, 
Lake Lechenaultia. They are disconnected. Somewhere in the 
document needs to be an allowance for excess sediment to be 
removed, in a planned fashion, to allow for connected waterways 
and wetlands. 
 
Weed control along waterways is currently in a difficult phase, 
since the over-correction associated with misunderstood herbicide. 
Each year is another set of weed seedbank additions, with weeds 
posing greater risk than any possible perceived threat from 
correctly applied herbicide. My suggestion is for a Shire team (one 
or more people) who specialise in on-ground waterway 
management and weed control, small to tall. Shire management 
needs to be supportive and set up a way of dealing with public 
misconceptions, fears and complaints rather than expecting the 
technical staff to deal with the public, as well as on-ground work. 
There's a lot of waterway that never gets any attention. My point is 
to recognise the major hurdles and not avoid them.  
 
The next suggestion is to identify and care for the watercourses 
without Friends groups, and put them on regular calendars of work 
(independant of volunteers).  Rehabilitation/ restoration does 
require eradication of feral animals and plants. In contrast the 
document refers only to 'declared plants'. That might include 
bramble but would exclude watsonias , most weed grasses e.g 
paspalum, Ipomoea, Giant reed, Gladiolus undulatus, weed trees 
to name a few. Corymbia maculata are severe weeds of 
waterways, as are many weedy wattles, climbers like Pandorea 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Noted.  Environmental weeds and pests have been 
observed in many locations across the Shire during the 
preparation of the draft WcHS.  The Shire has made a 
number of on-line resources available such as weed 
identification and control, and for pest control.  
 
 
 
 
 
 
 
 
Noted. 
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which smother everything, garden escape hybrid Callistemons with 
their high fire risk. Hence I suggest a bit more information on 
weeds of waterways and systematic management, which 
automatically restores biodiversity and reduces fire risk. The 
document suggests the Shire manages ferals however, as people 
live along watercourses, they don't, due to fear of complaints. 
Rabbits, foxes, off-lead dogs, cats, kookaburras and introduced 
honeybees are all major local pests, but nothing gets done -"too 
close to people and their dogs". 
 
A point to stress is the need for awareness of the harm of 
deciduous trees to waterways and wetlands, and the Shire could 
adapt its street-tree and amenity tree policies. The leaves fall as 
our rains begin. The leaves clog drains, cause algal blooms, and 
surface disease e.g. collar rot, and harbour slugs and snails, all of 
which impact negatively on watercourses. Plane tree leaves do not 
decompose easily, acting as an impermeable ground surface, 
smothering soil and other organisms, and eliminating oxygen from 
soil. These basic concepts need to be better known to enable 
regular people to care for sections of waterway and make it easier 
to make landcare decisions. Hence my suggestion is more 
information - handouts or online pamphlets on a variety of subjects.  
 
Volunteers too need information. I was privileged to be able to 
access decent education but most people don't. Fear of fire and 
fear of herbicide make educational events somewhat worthless and 
confusing for people trying to get reliable information.   
 
p21 5.4.1. Values 4. as above, perhaps 'especially' rather than 
'specifically', or some may disregard other important weeds of 
waterways 
 
p23 5.5.5 clause 5.7.12 the sentence is not clear, and why are 
there always exceptions to prevention of clearing of native 
vegetation? 
 
p 24 5.5.9 clause 6.6 "...in g/doing so..." 

 
 
 
 
 
 
 
 
 
 
Noted, the Shire will take this into consideration when 
implementing the actions under section 7.2.6 of the draft 
WcHS. 
 
 
 
 
 
 
 
 
 
 
Noted. 
 
 
 
 
Suggested change made. 
 
 
 
Part 5.5 is with regard to the Shire’s LPS4.  5.5.5 of the 
draft WcHS makes specific reference to the existing 
LPS4 clause regarding vegetation protection. 
 
Suggested change made. 
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p24 5.5.9.1 commentary - sounds good but what a mouthful. 
Perhaps simplify the language, use some commas, and explain 
whether it is water dentention or retention that is implied and what 
is the difference? 
 
p26 6.1 context e) identit/fy 
 
p26 6.2.2 please review the grammar to allow understanding of the 
complex sentence. 
 
p33 7.2.2 waterway setbacks and buffers. It may be too easy for 
developers to obtain reduction of setbacks, and to do harm to 
waterways using heavy machinery. perhaps this section could 
include a provision that stipulates that heavy machinery 
(bulldozers) may not be used on the banks of waterways even for 
the purpose of removing weeds. Example 1 Tillbrook St where a 
bulldozer crushed the banks over a long section of very stable 
waterway, albeit lined with weeds. It drove over it, again and again, 
crushing it, destroying all life and leaving it bare. The sediment loss 
was immense and no attempt has been made to prevent further 
sediment loss, erosion or revegetation in a timely manner. 
 
p34 7.2.3 bushfire related as volunteer landcarers we repeatedly 
hear ' no money for managing weeds' and not enough on-ground 
staff, yet we see plenty of money spent on perhaps less important 
tasks. There needs to be a budget and staff for waterway weed 
management. Words in a policy document won't get the jobs done- 
but they can help put in place enabling staffing and actual work. 
I think volunteers do help but they can provide only patchy 
services. It may make more sense to enable volunteers to manage 
workable sites knowing Shire staff will care for other sites. 
 

 
Minor changes made to wording under 5.5.9.1 so 
commentary is clearer. 
 
 
 
Suggested change made. 
 
Suggested change made. 
 
 
The current Planning legislation does give applicants the 
ability to apply for the setbacks to potentially be varied.  
Currently there is little guidance under the local Planning 
legislation as to what matters are to be taken into 
consideration when such variations are proposed.  it is 
recommended that the Shire implements the action 
stipulated under section 7.2.2 of the draft WcHS when 
LPS4 is reviewed. 
 
 
 
 
Noted. 

Submitter 17 
 

Comments on the draft WcHS 
 
The Water Hierarchy Strategy is wide ranging and reasonably 
thorough, and I welcome the Shire’s decision to engage ASE in its 

 
 
 
 



Attachment 3 to Report 6.2 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

539 

  
formulation. I certainly learnt a lot from a careful reading of the 
document. 
 
Comments reference particular section. 
 
2.2, 2.3 Of course, much greater stakeholder engagement is 
necessary, but this requires the Shire in the first instance to reach 
out to landholders almost individually.  Landholders adjacent to 
Lion Mill Creek are at the moment getting assistance from the 
Shire’s Landcare Team to access SALP funds for weed control on 
their properties. This through the agency of the Friends Group.  I 
am aware of other successful collaborations. It seems that Friends 
and Catchment groups working with the Shire are part of the 
strategy but they are volunteers, too few and with no financial 
resources.   
 
Education, information, and collaboration are necessary. 
Employing more staff to engage landholders and assist volunteer 
groups would be cost saving even in the short term.  
 If the processes in place have not delivered the desired outcomes, 
then there should be significant consequences when landholders 
ignore the clear regulations and guidelines. This particularly applies 
to developers.   
 
2.4 It is not clear to me just what watercourses fall within the >/= 3rd 
order streams. If 1st and 2nd order streams are not included in the 
strategy then the strategy will fail. First order streams need 
protection as being very small are much more vulnerable to 
impacts on water quality and quantity.  
 
 
 
 
 
 
 
 

 
 
 
 
 
Noted. 
 
 
 
 
 
 
 
 
 
 
Noted, the Shire will take this into consideration when 
implementing the actions under section 7.2.6 of the draft 
WcHS. 
 
 
 
 
 
For the purpose of the draft WcHS, a watercourse has 
been defined as ≥3rd order.   
 
The 1st and 2nd order streams were not included because 
of greater levels of uncertainty associated with small 
differences in elevation recorded by the LiDAR laser for 
the smaller streams.  The positioning and connectedness 
of the higher order streams (i.e., ≥3rd order), was 
considered to be reliable enough for the current 
investigation and an improvement of previously available 
sparse streamline data for the Shire. 
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2.5.1 4. That Wastewater Treatment Plants are hugely expensive, 
unreliable in many instances, will certainly fail in the increasing 
heavy rain events and not necessarily properly monitored should 
be seen and used as a limiting factor in population increase.    
 
2.5.1 7   The impacts of climate change are visible now. 
Unchecked erosion from fast flowing water has already impacted 
waterways and riparian vegetation. This will only become worse in 
future. 
 
        4.3 Nutrient Transport. Recent research quoted in document 
states “Low order streams were found to have the highest nutrient 
and sediment concentrations and were more dominated by surface 
runoff. These lower order or smaller watercourses therefore 
represent the best opportunity to attenuate nutrients and 
sediment.” How are small order streams to be protected?  
In my patch: where does Jane Brook become a 3rd order stream? 
Is Lion Mill Creek a 2nd order? Is Charlotte Creek a 1st or 2nd order?  
What of Rocky Gully and Marionvale? 
 

 
 
It is appreciated that the LiDAR data obtained is limited (Urban 
Plan Attachment 1) but this and on-ground observation should only 

Despite not being included in the draft WcHS, 1st and 2nd 
order watercourses are given the same level of 
protection under the Shire’s LPS4. 
 
Noted.  These are some of the reasons why wastewater 
treatment plants have been identified as a general issue 
under the draft WcHS. 
 
 
Noted. 
 
 
 
 
The recommended actions under section 7.2 are 
intended to ensure that watercourses will be adequately 
protected. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
For the purpose of the draft WcHS, a watercourse has 
been defined as ≥3rd order.   
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a starting point. Smaller order streams must be mapped and 
included in any strategy. 
6.2.3 Intended Approach to Management 
        Map all waterways above stream 3 order and assign a 
hierarchy. See 4.3 above. 
        Identify and implement setbacks to all watercourses. 
Does this include 1st and 2nd order streams? If so, how are the 
setbacks to be assigned? 
 
 
 
 
 
6.25 Objectives 
  Manage bushfire fuel loads and invasive weeds. The methods 
used in fire management has become contentious. Forestry 
mulching contributes to erosion as much as burning and the 
frequency of burns must be carefully calibrated. Many species take 
15 years to regenerate. Mechanical and chemical weed control, 
while labour intensive, is safer for maintaining biodiversity.  
 
7.2.4 Stormwater detention 
      Stormwater management should be a top priority in SoM 
budget; retrofit existing infrastructure and build more retention 
basins. Forget the footpaths, this problem will only grow. 
 Don’t treat tiny streams as drains, they are vital to the overall 
health of the waterways, here and downstream.     
 
7.2.8 information dissemination 
All good, particularly electronic platform 
 
7.2.7 Cultural Heritage 
SoM is late coming to this position, but involvement can only 
benefit both groups.  
 
Thank you for the opportunity to be involved in this process which 
eventually will benefit not only the Shire of Mundaring, but all of 

The 1st and 2nd order streams were not included because 
of greater levels of uncertainty associated with small 
differences in elevation recorded by the LiDAR laser for 
the smaller streams.  The positioning and connectedness 
of the higher order streams (i.e., ≥3rd order), was 
considered to be reliable enough for the current 
investigation and an improvement of previously available 
sparse streamline data for the Shire. 
 
Despite not being included in the draft WcHS, 1st and 2nd 
order watercourses are given the same level of 
protection under the Shire’s LPS4. 
 
Noted. 
 
 
 
 
 
 
 
Noted. 
 
 
 
 
 
 
Noted. 
 
 
Noted. 
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Perth.  Decisive action now and binding regulations into the future 
will protect and enhance our waterways and unique biodiversity. 
 

Submitter 18 
 

Comments on the draft WcHS 
 
It is fantastic that the Shire of Mundaring has taken this step.  The 
level of consultation in the development of this strategy has been 
excellent. 
 
Reference to the Wooroloo Brook LCDC is redundant given that 
the group has been closed for more than 12 years. Referring to the 
Wooroloo Brook Landcare Group is a current way to do this. The 
previous members of WBLCDC that were referred to were not 
listed but I would expect that they may be synonymous with the 
new group. Happy to discuss if that's helpful.  
 
It is not an easy strategy to read and interpret. This feedback was 
also provided to me from several community volunteers that have 
not made submissions for this reason. 
 
4.3 states that low order streams were found to have the highest 
nutrient and sediment concentrations but it appears as though this 
strategy has only mapped 3rd order streams and higher. Will this 
mean that only these higher order streams will be protected 
through implementation of buffers? Protection of all waterways is 
vital. Protecting and enhancing the upper reaches of the the 
catchment will support stabilised bed and banks helping to reduce 
scour and sedimentation downstream. Serious environmental weed 
issues often arise from the top of the catchment and if left 
unmanaged can continue to spread and re-infest areas 
downstream. 
 
 
 
 
 
 

 
 
 
 
 
 
Noted.  Suggested change made. 
 
 
 
 
 
 
Noted. 
 
 
 
For the purpose of the draft WcHS, a watercourse has 
been defined as ≥3rd order.   
 
The 1st and 2nd order streams were not included because 
of greater levels of uncertainty associated with small 
differences in elevation recorded by the LiDAR laser for 
the smaller streams.  The positioning and connectedness 
of the higher order streams (i.e., ≥3rd order), was 
considered to be reliable enough for the current 
investigation and an improvement of previously available 
sparse streamline data for the Shire. 
 
Despite not being included in the draft WcHS, 1st and 2nd 
order watercourses are given the same level of 
protection under the Shire’s LPS4. 
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Threatened species and communities are mentioned in this 
strategy but not detailed. One federally listed threatened species 
(vulnerable) relevant to this strategy which demonstrates the 
importance of protecting and restoring riparian vegetation is 
Carters freshwater mussel (Westralunio carteri). This species 
present in some of the wetlands and waterways of the Shire of 
Mundaring and this strategy will not protect the habitat of this 
species long term if only 3rd order streams will be afforded 
protection.  
 
Protection of all waterways in line with the identified appropriate 
buffers in this strategy (table 1 and 2) will have multi species and 
ecosystem benefits in terms of habitat value, water quality, 
connectivity and resilience.  This strategy recognises the needs of 
the local community for more support but does not make 
recommendations to address it. Additional support for the Eastern 
Region Landcare program would improve the capacity to support 
landcare volunteers in restoring riparian vegetation and engaging 
and educating private landholders. 
 

Noted.  All watercourses will be afforded some level of 
protection under LPS4. 
 
 
 
 
 
 
 
 
Noted. 

Submitter 19 
 

Comments on the draft WcHS 
 
Thank you for providing an opportunity to comment on the 
Watercourse Hierarchy. I believe most of my concerns have been 
addressed by the proposed management plan – 
 
A couple of things that I couldn’t see covered were there following 
– 
 
- The watercourses often serve as movement corridors for animals 
(including kangaroos, bandicoots and water birds). Lots of these 
animals are being hit crossing roads from one side to the other. A 
strategy going forward into how these deaths can be prevented 
would be good (so how do you get the water under a road as well 
as provide a wildlife crossing? Potentially these roads (like the 
Roland Road Clutterbuck creek crossing) will become heavily 
trafficked(schools, developments etc) and it will become difficult for 

 
 
 
 
 
 
 
 
 
As stated under the draft Local Biodiversity Strategy 
(draft LBS), “road reserves are multi-purpose corridors 
for transport, drainage, utilities and telecommunications 
infrastructure, and trees and vegetation. The Shire 
retains native vegetation within road reserves where 
practical, but is not able to actively manage roadsides for 
environmental enhancement due to resource 
constraints”.  The draft LBS also acknowledges the 
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ducks and other water birds and fauna to cross. I have stopped for 
ducks crossing at Jane Brook (Parky Pitstop) every year and have 
seen many hit there. (Can road tunnels be included in 
development?) 
 
- Waterways are often fenced inhibiting movement of larger fauna 
species (roos) and then the fences become damaged and 
dangerous to them. 
 
- With set back distances from the creek, I think the steepness of 
the land needs to be taken into account as well as density. I live on 
land that is about 11 degrees and so much topsoil is run off into 
Clutterbuck creek. I watched a lot of sand from a building site 
(across the creek from me) run into the soil with the heavy winter 
rains. It was like a creek itself. While this neighbour unfortunately 
took no action, if a plan was in place to have further set backs and 
also storm water control the sediment run off perhaps wouldn’t 
have made it to the creek. Slopey land leading to waterways need 
to have bigger set backs going forward I feel. Sorry if I missed this. 
 
- Weed spraying co-ordination with FO groups. Consultation and 
yearly planning assistance with active groups would be fantastic. 
My neighbour and I were dissappointed when some wattles were 
spray along the creek line near our homes as we were concerned 
for the impact on frogs etc. It is disheartening when you are caring 
for a patch of land and are very familiar with it and then things 
happen to it that you do not know about. In the wattle incident we 
are watching them and know they are an issue but are planning to 
remove by hand on a weeding day. It would be great if this cross 
over of actions could be aligned somehow. 
 
- Seedling planting sometimes feels a bit disheartening and I am 
wondering if spreading seed might be the better way to increase 
plant biodiversity. That way the plants that form are strong and able 
to survive off their own root structure. Seed spread with indigenous 
species? Is this being practised anywhere? 
 

importance connections between nature reserves and 
other natural areas play in terms of allowing the 
movement of wildlife. 
 
 
Noted. 
 
 
 
Noted.  Such matters will be taken into consideration as 
part of point o) of the proposed LPS4 clause. 
 
 
 
 
 
 
 
 
 
Noted. 
 
 
 
 
 
 
 
 
 
 
Noted. 
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- Consultation on planning goals vs volunteer capacity would be a 
fantastic offering by the shire. If someone come and met with us 
and led us through a plan for the year we would happily fulfil it. I 
am time poor having a 9yo and homeschooling. I know the priority 
is for creek weeding and stopping erosion through putting in a 
ripple bed etc. I know there are grants available this year.. but it is 
likely I will miss it. Is there a way to fund Jane Brook catchment 
legends like Una to come and meet with us and help us with our 
yearly plan? Or Katherine from the shire to come out and talk about 
priorities and help us structure our yearly plan? These offerings 
would inspire my neighbour and I to keep up the care of our patch 
of the creek with the goal of extending our friends of Members. 
Empower each of the individual groups ensures custodianship of 
these areas and helps build community. 
 
- I see once our area along the creek is healthy and lush that some 
community members will be concerned about fire management. It 
would also be good if this could be done in consultation with active 
friends of group/community members so that any known priority 
species or seedling plants that are growing in that area can be 
shown to the firies prior to the burn. 
 
Thank you so much. It looks fabulous. 
 

Noted. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Noted. 

Submitter 20 
 

Comments on the draft WcHS 
 
I write as a long-term coordinator of the Falls Park Reserve and 
very long-term Mundaring Shire resident (since the 1970s). The 
draft Watercourse Hierarchy Strategy is a sound document in my 
view and is most welcome. A few rather minor issues need to be 
attended to, such as reference to foreshores and policies that have 
no jurisdiction in WA, and the misspelling of a local suburb.  
 
A bigger question, and one that I do not know the answer to, is 
whether the buffer areas for watercourses in the Mundaring hills 
(that are mentioned in the draft paper) are right for the very hilly 

 
 
Noted. 
 
 
 
 
 
 
These setbacks are already stipulated under LPS4.  The 
current Planning legislation does give applicants the 
ability to apply for the setbacks to potentially be varied.  
Currently there is little guidance under the local Planning 
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topography of the area, and given the hard and mainly compacted 
nature of our lateritic soils.  
 
 
 
 
 
 
 
 
 
Two other big questions are about whether a thorough 
consideration of Traditional Owner custodial rights over 
watercourses is going to be incorporated into the Strategy, and 
how the Watercourse strategy will complement the Shire’s Local 
Biodiversity and Climate mitigation and adaptation strategies.  
 
 
 
 
 
 
 
 
 
 
 
Below are comments that relate to the draft paper’s 
recommendations –  
 
1. Better control of storm flow peak-velocities for improved erosion 
control.  I support this recommendation, my experience of the need 
for this recommendation to be implement include:  
 
1. Housing estate erosion and sediment pollution In my 

experience, as the coordinator of a Friends Group, is that 
housing estates, such as Harmony Estate, should not be 

legislation as to what matters are to be taken into 
consideration when such variations are proposed.  it is 
recommended that the Shire implements the action 
stipulated under section 7.2.2 of the draft WcHS when 
LPS4 is reviewed. 
 
The WcHS concludes that the Shire’s existing statutory 
provisions are largely effective and require only minor 
refinements.  These refinements will be considered as 
part of the minor review of Local Planning Scheme No.4. 
 
The draft WcHS defines the key issues and threats 
facing the management of watercourses in the Shire and 
recommends corresponding strategic, planning based 
and operational actions.  The recommendations will 
inform statutory land use decisions under LPS4, future 
investigations, operational priorities and stormwater 
interventions. The outcomes of this strategy have 
informed the development of the draft LBS (particularly 
the wildlife corridor mapping) and Public Open Space 
strategy. Further, it is intended that the findings of the 
draft WcHS shape the future review of the Local Planning 
Strategy and the next iterations of the Shire’s local 
planning scheme. 

 

 

 

 

 

 

1. Bank and bed erosion have been observed across 
the Shire. Erosion caused by swiftly flowing storm 
flows has the potential to damage associated 
infrastructure such as roads, bridges and paths, 
and lead to sedimentation and turbidity impacts on 
aquatic habitats.  The following are 
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allowed to proceed without a through consideration of the 
risk of storm surges in hilly areas uphill from a watercourse. 
In the case of Harmony Estate storm flow goes directly 
down a road and into a road reserve, then directly into a 
Jane Brook. I have observed considerable erosion and 
sediment pollution into Jane Brook because of poor 
drainage planning on the downward slope from that housing 
estate into Jane Brook, the worst I have ever seen in the 
hills (and neighbours downhill have had to put up with 
significant sediment flow into their driveways and gardens).  

 
2. Hard curbing water and road pollution flow Storm flow is 

also a significant problem on Falls Rd where hard curbing 
has been put along the side of a property that backs on 
Jane Brook, in this case significant undercutting of the bank, 
and road pollution in direct run off into the creek has 
occurred. This is a problem elsewhere in the Shire.  

 
3. Climate change erosion and sediment pollution and visitors 

post since Covid Over the past 10 years it has become more 
difficult for volunteers to manage the extent of erosion and 
sediment pollution due to changes in the velocity of water 
flow. Also, extreme weather events are reducing riparian 
zone planting success. These new risks are caused by a 
changing climate. This is further exacerbated by increasing 
visitor (with their pets) pressures on beautiful places along 
Jane Brook, such as Falls Park. At the same time, the Shire 
does not seem to have had the resources to cope with this 
relatively new situation either.  

 
4. Groundwater and run off In the past, in the height of 

summer, ground water levels would ensure that water levels 
in Jane Brook would remain longer, and along much of the 
course of the stream, pools of water would remain all 
through summer. This no longer happens; the stream tends 
to be completely dry in the main over summer. The risks to 
aquatic species, and riparian zone plants and other living 

recommendations under the draft WcHS to 
address this: 

 

 Retrofit in-line and off-line stormwater treatment 
mechanisms to reduce erosion by peak storm 
velocities: SoM.  

 Stormwater management systems should apply 
endemic vegetation to promote filtering, reduce 
velocity of stormwater runoff to approximate pre-
development conditions: SoM and Proponent.   

 
2. Noted. 
 
 
 
 
 
 
3. Noted. 
 
 
 
 
 
 
 
 
 
 
 
4. Noted. Watercourses and the riparian zones along 

the banks are identified under the draft WcHS as 
being under threat. Key threats include changing 
rainfall patterns due to climate change, land use 
and development pressures and increasing 
impervious surfaces causing erosion and 
sedimentation.  Climate uncertainty is seen as 
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things in and along watercourses are significant. Dams have 
become the last refugia of some species. A focus on the 
resolution of this serious problem is needed.  

 
 
 
 
 
 
All the rest of the recommendations in the draft strategy are also 
supported, as actions such as these have proven to have worked 
in the work that the Friends of Falls Park.  Shire staff and Jane 
Brook catchment group have done to support land care volunteers 
on private properties upstream from the Falls Park Reserve, along 
the Heritage Trail reserve and at Falls Park Reserve – including –  
 
• A greater focus on protecting and rehabilitating ecological 

function and biodiversity along watercourse corridors, 
especially through urban and rural residential areas;  

• Better coordinate and integrate watercourse corridor protective 
and restorative efforts between responsible agencies and 
communities;  

• The provision of information about watercourse ecology and 
function so as to inform and help landowners become 
responsible land managers; and  

• An improvement to the sharing of information about bushfire 
mitigation works and ecological restoration efforts along 
corridors; To facilitate and support a greater level of 
community and agency awareness and involvement with 
watercourse corridor protections and enhancements to 
broaden and strengthen local ownership and appreciation of 
these valuable ecological systems.  
 

The Shire communicates with people who have an interest in the 
environment in several constructive ways. I have found that 
Environmental Advisory Committee, the Six Seasons Newsletter 
and the one-on-one advice provided by individual officers and in 

leading to two potentially adverse impacts on the 
Shire’s streamlines. This includes the predictions 
of falling overall rainfall for the Perth environs 
leading to drying of riparian areas.  Predictions of 
increasing frequencies of extreme weather and 
rainfall conditions have raised concerns over 
increased velocities of stormwater runoff and 
subsequent increases in erosion.  

 
Noted. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Noted. 
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workshops, and the numerous resources, such as booklets, that 
are available online on the Shire’s webpage, and the environmental 
art project conducted through primary schools, have been very 
valuable. As a participant and convener of the Friends of Falls Park 
reserve for over 15 years, and as a previous member of the EAC, I 
have been impressed by all of this.  
 
It would be useful to articulate the work done by the Shire to 
engage with the community - inform, consult, involve, collaborate 
and empower - in a systematic way about the protection and 
enhancement of watercourses (that is, to do this in accordance 
with the IAP2 Framework for Public Participation which the Shire 
has adopted in its Community Engagement Plan).  
 
In my experience most people who buy a property with a stream 
running through it or next to it, know very little about watercourse 
ecology and how to care for watercourses– and where to go for 
advice. This was the case for me, and for other private landowners 
who have been keenly involved in the Friends of Falls Park 
upstream riparian zone restoration work (done mainly to prevent 
weeds vectoring into the Reserve and enhance water quality and 
the adjacent heritage trial wildlife corridor). Advice from the Shire 
officers and workshops have been useful, and these services need 
to be better resourced. 
 

 
 
 
 
 
 
 
Noted, the Shire will take this into consideration when 
implementing the actions under section 7.2.6 of the draft 
WcHS. 
 
 
 
 
Noted. 

Submitter 21 
 

Comments on the draft WcHS 
 
To successfully protect and enhance watercourses in the Shire, all 
waterways must be considered in the strategy. Small tributaries are 
vital to the health of the system, as noted in the strategy. These 
need appropriate riparian vegetation and strategies to encourage 
such management.  
 
 
 
 
 

 
 
For the purpose of the draft WcHS, a watercourse has 
been defined as ≥3rd order.   
 
The 1st and 2nd order streams were not included because 
of greater levels of uncertainty associated with small 
differences in elevation recorded by the LiDAR laser for 
the smaller streams.  The positioning and connectedness 
of the higher order streams (i.e., ≥3rd order), was 
considered to be reliable enough for the current 
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Forest mulching is controversial, with evidence proving it causes 
erosion and long-term damage to the ecosystem. Better fire 
management mitigation needs to be considered. 
 
Thanks for the opportunity to provide feedback. 
 

investigation and an improvement of previously available 
sparse streamline data for the Shire. 
 
Despite not being included in the draft WcHS, 1st and 2nd 
order watercourses are given the same level of 
protection under the Shire’s LPS4. 
 
Noted. 

Submitter 22 Comments on the draft WcHS 
 
I'm generally fully supportive of the recommendations of the 
consultant. Having spent too much time reading and responding to 
the Biodiversity strategy draft, I haven't time available to deal with 
this one in a similar way. Fortunately there is much overlap in 
principle.  
 
Our waterways, particularly the smaller ones traversing in part 
through private property, are 'a mess', and show clear degredation 
much like many of our road verges. As I referred to in the the BD 
Strategy, waterways are another 'edge effect' with the additional 
ability to transport problems rapidly from one place to another. 
They require special, intensive and consistent ongoing attention by 
all concerned.  
 
This draft seems to point to that and, if adopted AND substantially 
implemented, should avoid things getting worse and hopefully 
allow some long-term recovery. Our waterways are such a 
characteristic part of our special landscape it is about time they 
received some real love and care by all responsible. The previous 
Watercourse Strategy has had a poor outcome in most respects 
and been generally disappointing. Hopefully this new strategy 
along with the BD Strategy will help. Please get on with it. 

 
 
Noted.  Watercourses and the riparian zones along the 
banks are identified under the draft WcHS as being 
under threat. Key threats include changing rainfall 
patterns due to climate change, land use and 
development pressures and increasing impervious 
surfaces causing erosion and sedimentation.  It is hoped 
that the actions recommended under the draft WcHS will 
address the issues identified. 
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Submitter 23 Comments on the draft WcHS 
 
The Shire of Mundaring is commended for undertaking high 
resolution LiDAR mapping of watercourses within the Shire and 
preparing the draft WcHS to support Local Planning Scheme No. 4 
and improve protection, restoration and water quality outcomes for 
its waterways. 
 
The following table summarises comments from DWER’s Urban 
Water and Waterways sections that reviewed the document. Note 
that while DWER is generally supportive of the strategy and finds it 
to be fit for purpose, we will assess proposals that may impact 
waterways on a site-specific basis and may provide advice that 
differs from a position in the WcHS where this is supported by our 
policies and guidance, as is indicated in section 2.4, paragraph 2 of 
the WcHS. 
 

Page Section  Comment/issue 

1 2.1 It is suggested including the intent of the 
following texts: 
Depending upon the land use 
characteristics and erosion potentials, water 
quality can also be an issue. Non-structural 
controls including education and awareness 
for stormwater management would be an 
effective approach for such catchments. 
These are institutional and pollution 
prevention practices designed to prevent or 
minimise pollutants from entering 
stormwater runoff and/or to reduce the 
volume of stormwater requiring 
management.   

 
These include better practices of local 
government operations, asset managers, 
industrial/commercial businesses and 

 
 
Noted. 
 
 
 
 
 
All of the suggested changes have been made to the 
draft WcHS with the exception of the suggestion 
regarding section 5.5.1.   
 
These setbacks are already stipulated under LPS4 and it 
is not a recommendation that they be changed.  If a 
development application proposes to vary these setback 
provisions then the Shire will have regard to the matters 
listed under section 7.2.2 of the draft WcHS, including 
any comments which might have been obtained from the 
DWER. 
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householders, through mechanisms such 
as maintenance practices, regulation, 
strategic planning and education. They 
usually work by changing behaviour through 
government regulation (e.g. planning and 
environmental laws), education and/or 
economic instruments. Education and 
awareness for stormwater management can 
be developed by various sectors of the 
community to raise awareness and provide 
a catalyst for a behaviour change to reduce 
pollution entering the stormwater system.  

12 3.7 Replace ‘flexible approach’ with ‘site-
specific criteria based approach’ for clarity. 

18 5.2 Government Sewerage Policy could be 
mentioned here. Also consider whether it is 
relevant to specifically mention Public 
Drinking Water Source Areas under Water 
Resource Management. 

18 5.3  DWER refers to Operational Policy 4.3 by 
its full title which is ‘Operational Policy 4.3 
Identifying and establishing waterways 
foreshore areas’. 

18 5.3 Missing text from dot point 3. It should read 
as follows: 
‘Final foreshore area at the local planning 
level, or at the district level if the risks are 
high, there are significant site constraints 
and if detailed district structure planning is 
being undertaken.’ 

18 5.3.1 No reference is provided for the 
prioritisation steps. 

19 5.3.2 To ‘aquatic ecosystems’ could add location 
of refuge pools and maintaining aquatic 
connectivity 
Also included ‘associated wetlands’ where 
these occur. 
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19 5.3.4 Riparian vegetation is generally considered 

to have an extreme fire risk and require 
appropriate hazard separation distances. 
See SPP 2.9 guidelines section 6.1.5 
states: ‘Waterway foreshore areas and 
wetland buffers are generally bushfire prone 
areas that have implications for bushfire risk 
management and the design of future land 
developments in their vicinity. Consideration 
of bushfire risk management in accordance 
with State Planning Policy 3.7 Planning in 
Bushfire Prone Areas and the development 
of a bushfire management plan is likely to 
be required.’ 

21 5.4.1 The reference for this should be stated as 
Draft State Planning Policy 2.9 Planning for 
Water Guidelines (2021) p. 24, not 
‘Guidance notes’ 

21 5.4.1 ‘iii. Maintenance of the natural hydrology of 
the waterway’ is a separate dot point 

22 5.5.1 Point b) minimum setback for all buildings 
and earthworks from the top of the bank of 
any watercourse shall be in the absence of 
a specific setback, 20m in the residential 
zone and 30m in all other zones.  A setback 
of 20m in the residential zone may be 
considered by DWER too small for all 
except the smallest waterways. 

26 6.1 Point c) should refer to ‘the restoration of 
native vegetation’  

34 7.2.2 ‘Identify and map 20 metre and 30 metre 
watercourse setbacks in urban and peri-
urban areas respectively.’ See comment for 
section 5.5.1 above. 

34 7.2.3 Note native revegetation designed to 
maintain low bushfire risk (eg. plants less 
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than 20cm height) is not usually compatible 
with foreshore improvement.  

Note appendices have not been reviewed in detail. 

48 Appendix 1 
-  

This text should be moved to Water 
Resources Management Section as this is 
to prevent salinisation of water supplies: 
‘Note: DWER also assesses and grants 
permits under the Country Areas Water 
Supply Act 1947 to clear vegetation within 
specified water supply catchments.’ 
The Metropolitan Water Supply, Sewerage 
and Drainage Act 1909 is also relevant, 
including Public Drinking Water Source 
Areas. 

49 Appendix 1 Text appears to be missing from paragraph 
4, meaning isn’t clear; Paragraph 5 should 
refer to DWER not Department of Water 

54 Appendix 2 Paragraph 2 states ‘Over time however, this 
has been eroded to 10% multi-use 
corridors. This has meant that foreshore 
reserves now include areas for stormwater 
management contained within them’. This is 
not a supported position. Refer to WAPC 
2002 ‘Development Control Policy 2.3 
Public Open Space’ section 3.2.6 which 
states  ‘It should be noted that where the 
Commission considers that a foreshore 
reserve is to be given up as a condition of 
subdivision, the area of foreshore so 
required will not be included in the gross 
subdivisible area on which the public open 
space requirement is assessed and will be 
in addition to the land required for public 
open space.’ 
Stormwater management areas should be 
located outside the foreshores area. This is 
mentioned in WcHS section 5.4.1 dot point 
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11. Refer to the ‘Decision process for 
stormwater management’ p. 7 which states: 
‘Locate stormwater management systems 
outside of conservation category wetlands, 
resource enhancement category wetlands, 
other wetlands of high conservation 
significance, and their buffers, and 
waterways, coastal marine areas, and their 
foreshore areas. This will reduce the 
impacts on receiving water bodies, such as 
altered hydrology, declining water quality 
and introduction of weed seeds.’ 
Note that it can be acceptable to locate 
stormwater and bushfire management 
measures in POS adjacent to an identified 
foreshore area, but the foreshore area 
should be identified first and excluded from 
gross subdivisible area and POS 
calculations. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Submitter 24 Comments on the draft WcHS 
 
DBCA supports the pro-active approach of the Draft Watercourse 
Hierarchy Strategy and acknowledges the good community 
engagement with key stakeholders, including catchment groups 
and the Shire of Mundaring Environmental Advisory Committee. 
DBCA acknowledges that the strategy will provide guidance for the 
development of strategic planning documents for the Shire and 
assist with the integration of waterways management and 
protection in local government planning processes. The strategy 
will also be useful to guide the review of the Eastern Hills 
Management Plan and it is recommended that the strategy be 
forwarded to Perth NRM (Eastern Region Landcare Coordinator).  
 
It is noted that the strategy refers to various terms that are used 
interchangeably throughout the document such as riparian areas, 

 
 
Noted.  The Shire invited Perth NRM to provide comment 
on the draft WcHS. 
 
 
 
 
 
 
 
 
 
 
Suggested changes made. 
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riparian corridors, riparian buffers, riparian zones, stream buffer 
widths and foreshore areas, which can be confusing for the reader. 
It is recommended that the terminology used in the strategy is 
consolidated and revised to be consistent with the terminology and 
definitions within Western Australian State Government policy and 
guidelines. Draft State Planning Policy 2.9 Planning for Water and 
the associated guidelines refer to ‘foreshore areas’ and DBCA 
recommends that the strategy adopts the term ‘foreshore areas’, as 
it encompasses all of the various terms listed above that have been 
discussed in the document.  
 
It is noted that the strategy includes some references to historical 
documents and agencies (e.g. Water and Rivers Commission) that 
have been superseded and it is suggested that more recent 
documents are referred to if available.   
 
The following provides specific advice on the content of the 
strategy and suggested improvements to the document. 
 
2.1 Context (p. 1) 
Change reference of Swan River Trust to Department of 
Biodiversity, Conservation and Attractions. 
 
2.5.1 Generic issues (p. 4) 
Suggest including plant diseases such as Phytophthora dieback 
and Myrtle Rust. 
 
2.5.2 Localised issues (p. 5) 
It is noted that the Lower Helena River Catchment Group is listed. 
DBCA understands that there are two local groups – Lower Helena 
Association and Helena River Catchment Group. Recommend 
clarifying which group has identified the issues presented in the 
strategy and ensure the other group is also consulted. 
 
3.5 How wide should protected riparian corridors be? (p. 10) 
Recommend consolidating and including sections 3.5 and 3.7 with 
section 5.3. 

 
 
 
 
 
 
 
 
 
 
 
Noted. 
 
 
 
 
 
 
 
 
Suggested change made. 
 
 
 
Suggested change made. 
 
 
 
Reference to the Lower Helena River Catchment Group 
removed as it conducts works within the City of Swan, 
not with the Shire of Mundaring.  The Helena River 
Catchment Group have been consulted regarding the 
draft WcHS by the Shire. 
 
It is considered more appropriate to have sections 3.5 
and 3.7 in their current locations as Part 3 of the draft 
WcHS deals with the characteristics of foreshore areas. 
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3.6 Impacts on Mundaring’s watercourses (p. 11) 
The text from this section could be integrated into section 4 to 
provide an introduction and improve the flow of the document. 
 
3.7 Western Australia preferred riparian buffers (p. 12)  
It is recommended that information relating to the Western 
Australian approach is included before discussing specific details 
and examples from other jurisdictions. Information related to other 
jurisdictions may be more appropriate to include in an appendix, if 
the information is considered necessary for the strategy. It is 
recommended that the dot point ‘remove the need for vegetated 
buffers in addition to a riparian zone’ is clarified as the statement 
may suggest that vegetated buffers are not required. 
 
4.2 Sediment transport (p. 13) 
The accumulation of sediment in waterways may also reduce the 
available habitat for instream flora and fauna. 
 
5 Legislative, regulatory and policy frameworks for riparian 
corridors in Australia (p. 16) 
It is recommended that section 5.2, which outlines Western 
Australian regulatory and policy frameworks, is included up-front 
before discussion of other jurisdictions. 
 
5.2 Legislative, regulatory and policy frameworks – WA (p. 17) 
A substantial area of the Helena River within the Shire of 
Mundaring is located within the Swan Canning Development 
Control Area (DCA). It is recommended that the DCA, as defined 
under the Swan and Canning Rivers Management Act 2006, is 
included within the key considerations. 
 
As the majority of the Shire of Mundaring is not connected to 
reticulated sewerage, wastewater management and on-site 
sewage disposal in accordance with the Government Sewerage 
Policy (2019) is recommended for inclusion as a key consideration. 
 

 
Suggested changes made. 
 
 
 
It is considered more appropriate to have this section in 
its current location as Part 3 of the draft WcHS deals with 
the characteristics of foreshore areas. 
 
 
 
 
 
 
 
Suggested change made. 
 
 
 
Suggested change made. 
 
 
 
 
 
Suggested change made. 
 
 
 
 
 
 
Suggested change made. 
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5.3 How are foreshore areas identified (p. 18) 
Recommend editing the text of the following sentence to read ‘A 
foreshore area that has been defined appropriately will:’ 
 
5.3.2 Stream buffer widths (p. 19) 
Recommend that a separate dot point is included for ecological 
linkages to reiterate the importance of foreshore areas as linkages 
and corridors for fauna movement. It is also noted that ecological 
linkages were identified by the community as a key issue. 
 
5.3.3 Adjacent landuse and management (p. 19) 
It should be acknowledged that surrounding landuses may also 
generate point source pollution and the discharge of contaminants 
into waterways. 
 
5.3.4 Bushfire risk management (p. 19) 
Amend the text for the second sentence to read ‘It is important the 
revegetation strategies do not exacerbate bushfire risks for 
adjoining built and habitable assets’. 
 
It is also recommended that the implementation of fire breaks and 
turn arounds are planned in conjunction with community groups 
and minimise the impact on remnant vegetation and revegetation 
wherever possible. 
 
5.4 State Planning Policy 2.9 (p. 20) 
Replace Swan River Trust with the Department of Biodiversity, 
Conservation and Attractions and delete Water and Rivers 
Commission. 
 
5.4.1 Values (p. 21) 
It is recommended that reference to ‘declared plants’ in point 4 is 
removed so that all environmental weeds are considered and not 
just declared agricultural weeds.  Suggest that point 7 is revised so 
that clearing of vegetation (or avoiding planting native vegetation) 
will not be justified to provide water views. It should be 
acknowledged that the management of mosquitoes/midges and 

Suggested change made. 
 
 
 
Suggested change made. 
 
 
 
 
 
Suggested change made. 
 
 
 
 
Suggested change made. 
 
 
 
 
Suggested change made. 
 
 
 
 
Suggested change made. 
 
 
 
 
Suggested changes made. 
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other nuisance insects is dependent on minimising areas of 
stagnant water and maintaining restoration areas, in addition to the 
implementation of adequate separation distances that are 
preferably vegetated. 
 
5.4.2 State Planning Policy 2.10: Swan Caning Rivers (p. 21) 
State Planning Policy 2.10 has been replaced by Draft State 
Planning Policy 2.9 as stated in section 5.4. It is recommended that 
the relevant text from section 11 of Draft State Planning Policy 2.9 
Planning for Water Guidelines regarding the Swan Canning River 
System and the role of the Swan River Trust is included in section 
5.4. 
 
5.5.1 Clause 5.7.5 (p. 22)  
It is noted that the Shire of Mundaring’s Local Planning Scheme 
No. 4 identifies a minimum setback to a watercourse of 20m in the 
residential zone and 30m in other zones. The minimum setback of 
20m in the residential zone is not consistent with Draft State 
Planning Policy 2.9 Planning for Water Guidelines, which states 
‘The width of the foreshore area or reserve should be at least a 
minimum of 30 metres for waterways’. While exceptions to the 
minimum width may be considered in some limited circumstances, 
foreshore widths of less than 30m are generally not considered to 
provide adequate protection for waterways. DBCA recommends 
that the Shire of Mundaring align Local Planning Scheme No. 4 
with Draft State Planning Policy 2.9 in regard to the minimum 
widths of foreshore areas. 
 
6.2.2 Biodiversity principle 1.1 (p. 26) 
It is not clear where this principle has been derived from and the 
text also requires editing for clarity. 
 
6.2.4 Key issues and threats (p. 27) 
Recommend that the key issues and threats for loss of biodiversity 
and damage to ecosystems are combined as they relate to both. 
Feral animals should be included in the key issues and threats with 

 
 
 
 
 
Suggested change made. 
 
 
 
 
 
 
 
These setbacks are already stipulated under LPS4 and it 
is not a recommendation that they be changed.  If a 
development application proposes to vary these setback 
provisions then the Shire will have regard to the matters 
listed under section 7.2.2 of the draft WcHS, including 
any comments which might have been obtained from the 
DBCA. 
 
 
 
 
 
 
 
 
6.2.2 has been removed. 
 
 
 
Suggested change made. 
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suggested text as ‘predation of native fauna and native plant 
herbivory by feral animals’. 
 
6.3 GIS-based streamline assessment and mapping (p. 28) 
It is noted that first and second order streams were not included in 
the analysis. Considering that many of these smaller order streams 
are at the top of the catchment, they may still be important in 
influencing downstream impacts. DBCA may have some historical 
mapping that could contribute towards addressing this gap and can 
search archival records if the Shire of Mundaring would like to 
pursue this matter. 
 
 
 
 
 
 
 
 
Figure 3 (p. 29) 
The colour categories for biodiversity priorities are difficult to read 
on Figure 3 and it might be easier to view if individual maps were 
provided for each catchment. 
 
 
 
 
 
 
Figure 4 (p. 30) 
The line weighting for stream orders 7 and 3 is similar and hard to 
distinguish. 
 
 
 
 
 

 
 
 
Noted. For the purpose of the draft WcHS, a watercourse 
has been defined as ≥3rd order.   
 
The 1st and 2nd order streams were not included because 
of greater levels of uncertainty associated with small 
differences in elevation recorded by the LiDAR laser for 
the smaller streams.  The positioning and connectedness 
of the higher order streams (i.e., ≥3rd order), was 
considered to be reliable enough for the current 
investigation and an improvement of previously available 
sparse streamline data for the Shire. 
 
Despite not being included in the draft WcHS, 1st and 2nd 
order watercourses are given the same level of 
protection under the Shire’s LPS4. 
 
Strategic issues have been collated as a strategic 
overview (Figure 3).  In addition to the spatial spread of 
streamline-related issues across the shire, this map also 
shows the main waterway sub-catchments within the 
Shire, the Strahler stream orders 3-9 for mid-sized and 
larger streams, Perth Biodiversity Priority areas and the 
shire’s existing and proposed urban cells.  The colour 
categories are considered to be clear enough for the 
purpose of the draft WcHS. 
 
A strategic outlook has been developed (Figure 4), based 
on recommended actions to address the identified issues 
within the Shire’s current and evolving legislative, 
regulatory and policy framework.  This figure also shows 
a clearer depiction of the Strahler streamlines and 
strategic directions for the various zones across the 
Shire.  A cross-sectional elevation profile was developed 
for the Shire from the provided contours (Figure 5).  This 



Attachment 3 to Report 6.2 

27.03.2023 ENVIRONMENTAL ADVISORY COMMITTEE AGENDA 

561 

  
 
 
 
 
 
7 Recommended prioritised and assigned strategies and 
actions (p. 32) 
This section is important to bring the strategy together and provide 
future direction. It is recommended that clear linkages between the 
generic principles (7.1) and the relevant proposed actions (7.2) are 
provided to demonstrate how the priorities will be addressed. A 
clear and concise implementation process for the actions identified 
in the strategy should be provided to outline how the strategy will 
progress. 
 
7.2 Recommend best-practice stormwater management for 
various catchment situations (p.33) 
Suggest that the heading of this section be revised to reflect that it 
comprises prioritised actions. 
 
7.2.2 Waterway setbacks and buffers (p. 33, 34) 
Suggest editing point i) to read ‘Whether there are any implications 
for bushfire risk and, if applicable, achieving the BAL-29 rating for 
areas designated for future development’. It is recommended that 
the buffer distance be increased within and adjacent to areas that 
support high biodiversity. 
 
7.2.3 Bushfire related (p. 34) 
Suggest inclusion of an additional dot point ‘the impacts of too 
frequent or infrequent and intense bushfires or prescribed burns on 
native vegetation’. 
 
7.2.7 Cultural heritage (p. 35) 
Consider also approaching Aboriginal Elders for advice on bushfire 
management. 
 
 

acts as a key for describing and identifying zones for the 
Strategic outlook (Figure 4), and also presents a 
conceptual stormwater and an erosion management 
strategy highlighting slope-zones.   
 
Noted. 
 
 
 
 
 
 
 
 
 
Suggested change made. 
 
 
 
 
The suggested changes to point i) are considered 
unnecessary in order to comply with the State bushfire 
requirements.  It is also considered unnecessary to 
increase the setback distances in order to support high 
biodiversity.  The current setback provisions adequately 
achieve this already. 
 
Suggested change made. 
 
 
 
 
Suggested change made. 
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Appendix 1 (p. 46) 
The Australian Government agency that administers the EPBC Act 
is the Department of Climate Change, Energy, the Environment 
and Water. The text under the heading ‘Commonwealth’ should be 
edited accordingly. Include the Swan and Canning Rivers 
Management Act 2006 under the ‘State Government’ heading 
related to legislation. Suggested text below for inclusion:  
 
The Swan and Canning Rivers Management Act 2006 (SCRM Act) 
aims to ensure that land use planning and development protects 
and enhances the ecological health, amenity and heritage value of 
the Swan Canning river system. DBCA has overall planning, 
protection and management responsibility for the Swan Canning 
river system under the SCRM Act. The Swan River Trust is an 
advisory body created by the SCRM Act and provides independent, 
high-level, strategic advice to the Minister for Environment and 
DBCA on matters affecting the Swan and Canning rivers. 
 
DBCA Conservation Programs (p. 52) 
Please note that the Western Australian Roadside Conservation 
Committee has been disbanded and DBCA no longer has 
responsibility for a roadside conservation program. 
 

 
Suggested change made. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Suggested change made. 
 

Submitter 25 
 

Comments on the draft WcHS 
 
We thank all involved in the care- taking of the health of the 
extensive watercourse network in Shire of Mundaring.  Shire of 
Mundaring has a Duty of Care to establish and maintain riparian 
zones along all our waterways to improve waterway health. 
Sustaining water quantity as well as water quality in our waterways 
raises new challenges in a changing climate. A Watercourse 
Hierarchy Strategy has a key role in determining the success (or 
not) of the Shire's vision – 'A Place for Sustainable Living – and 
more broadly in ensuring environmental security in our region.  
Water is Life. 
 
 

 
 
Noted. 
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The fundamental importance of protecting Biodiversity should not 
be underestimated. Waterways are important reserves of 
biodiversity and provide valuable habitat and corridors for native 
fish, birds, amphibians and mammals and provide, in some cases, 
a setting for recreational activities. We need to know how many of 
our waterways are in poor or very poor condition and why, to get a 
better understanding of the task ahead. 
 
Mundaring's waterways need to be carefully managed and any 
landuse change designed around that to prevent further harm to an 
already damaged environment. Does Mundaring have a referential 
approach, does Mundaring have a benchmark of the environmental 
condition of its waterways? If so when was that benchmark 
produced? While comparing the existing river condition against a 
reference condition is useful and of much interest to many of us in 
the community, it takes no account of what can be done to improve 
the condition (if at all).  it seems sensible to now move away from 
comparing the current condition with the reference condition and 
instead comparing the current condition with its management target 
condition. This change will be challenging. However, it may deliver 
a more meaningful interpretation of waterway  condition and will 
allow an assessment to be made of how management efforts are 
contributing towards meeting management targets. We require a 
clear idea of what those management targets are and this Draft 
Strategy is not yet providing that.  A redraft is needed.   
 
Required is reporting at small spatial scales. This will then allow 
two types of condition to be assessed – (a) background condition 
at the reach scale – useful in detecting gross changes in waterway 
condition due to climate change and natural variability and (b) 
condition at sites that have had active management intervention. 
 
We reject the title given to the document : 'Urban Plan / 
watercourse hierarchy strategy' , as we know of no plans put to the 
community for urbanisation of Mundaring, apart from the proposed 
highly contentious North Stoneville development.  The words 
'Urban Plan / Design Development were not used in the initial 

Noted. 
 
 
 
 
 
 
 
The Shire at present does not have a “benchmark” of the 
environmental condition of watercourses within its area.   

 

The draft WcHS defines the key issues and threats 
facing the management of watercourses in the Shire and 
recommends corresponding strategic, planning based 
and operational actions.  The purpose of the draft WcHS 
is not to outline any specific management targets. 

 

Part 7 of the draft WcHS outlines the recommended 
actions so that watercourses are protected and in some 
cases rehabilitated. 

 
 
 
 
 
 
Noted 
 
 
 
 
 
The title of the document is the Watercourse Hierarchy 
Strategy.  Urban Plan is the name of the Consultancy 
who were appointed by the Shire to assist with preparing 
the draft WcHS.  There is nothing in the document 
relating to the urbanisation of any area. 
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advertising, so has the community been misled? 
 
We can therefore only tentatively support some of the 
recommended prioritised and assigned strategies and actions 
described on page 32 and presented in the Executive Summary 
page iii. 
 
What are the 'other more specific actions' ?  Clarification is needed. 
 
 
 
A community seminar(s) is needed to explain this complex 
document before any decisions can be made.  Why was this not 
done before the Strategy was drafted and released? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Friends of Quenda Hollow Nature Reserve want to know what is 
proposed for their reserve. We want to know how water 
catchments will be affected. 
  
Number 1, page 32 :  “Better control of storm flow peak-velocities 
across the shire for improved erosion control” especially needs 
detailed clarification as to what that entails and why.  With 
increasingly less water flowing along waterways, erosion is 
obviously much less of a problem. Erosion is being successfully 

 
 
 
 
 
 
 
Please refer to Part 7 of the draft WcHS which outlines 
the recommended actions so that watercourses are 
protected and in some cases rehabilitated. 

 
As outlined in the external consultation section of the 
Council report, the draft WcHS has been extensively 
advertised to various groups, government agencies etc. 
 
A workshop was held with Catchment Groups prior to the 
draft WcHS which took the groups through some of the 
recent science and policy in relation to such matters as 
erosion control, streamlining and riparian buffers.  The 
Shire sought input on these matters and any other issues 
the groups believed should be taken into consideration 
during the preparation of the Strategy. 
 
As verbally advised by the Shire to the submitter prior to 
their submission being received, Shire Officers are 
available to assist with any queries they have about the 
draft WcHS. 
 
At this stage nothing is proposed specifically for this 
reserve. 
 
 
Please refer to clause 7.2.4 of the draft WcHS. 
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managed over time through establishment of strategically planted 
reeds and riparian vegetation, done by volunteers. That process 
can be speeded up and the suggestion that not enough volunteers 
are available to do the job seems a spurious one. 
'Flooding events are seldom, mild and very brief at this point in 
time.    
 
Has Mundaring shire considered assessing remote sensing data 
eg LIDAR and aerial photography to do flood risk mapping here?   
 
 
 
It appears stream order is used in Regulation. We require an 
explanation of how and why the NSW Dept. of Industry Strahler 
system is applied here in Mundaring, and why all watercourses are 
given an order 3 classification in the document.  Surely this is an 
oversimplification.  Inappropriate for Mundaring. The background 
history is a lot more complex   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Have existing waterway corridors been fully identified throughout 
Mundaring?  How and where are new ones proposed to be 
established? Waterway corridors and associated riparian 
vegetation provide a range of primary river health functions, 

 
 
 
 
 
 
 
LiDAR was obtained by the Shire during the preparation 
of the draft WcHS to determine and classify 
watercourses.  No flood risk mapping has been produced 
to date using the LIDAR data obtained. 
 
The Strahler system is consistent across all states.  The 
draft WcHS makes reference to watercourse related 
requirements which exist in other states to see how it 
compares to similar legislation within Western Australia. 
 
For the purpose of the draft WcHS, a watercourse has 
been defined as ≥3rd order.   
 
The 1st and 2nd order streams were not included because 
of greater levels of uncertainty associated with small 
differences in elevation recorded by the LiDAR laser for 
the smaller streams.  The positioning and connectedness 
of the higher order streams (i.e., ≥3rd order), was 
considered to be reliable enough for the current 
investigation and an improvement of previously available 
sparse streamline data for the Shire. 
 
Despite not being included in the draft WcHS, 1st and 2nd 
order watercourses are given the same level of 
protection under the Shire’s LPS4. 
 
LiDAR was obtained by the Shire during the preparation 
of the draft WcHS to determine and classify 
watercourses. No new watercourses are proposed to be 
established as part of the WcHS. 
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effective flood protection and biodiversity functions.  Waterway 
corridors are required to help ensure a resilient waterway system – 
both ecologically and socially – that can effectively absorb and/or 
recover from damaging processes without losing core functionality.   
 
Have waterway widths been sufficiently / properly reviewed?  What 
about buffers? More community consultation is needed on this and 
on associated legislation. The minimum waterway corridor widths 
take into account the scale of vegetation required to provide robust 
and self-sustaining riparian vegetation communities over the long-
term. Narrow waterway corridors tend to require higher levels of 
maintenance and plant replacement to prevent weed invasion, and 
do not provide the minimum spacing requirements for riparian trees 
(which are generally required components of healthy riparian 
vegetation communities), but are nevertheless important.   
 

 
 
 
 
 
The WcHS concludes that the Shire’s existing statutory 
provisions are largely effective and require only minor 
refinements.  These refinements will be considered as 
part of the minor review of Local Planning Scheme No.4. 
 
As outlined in the external consultation section of the 
Council report, the draft WcHS has been extensively 
advertised to various groups, government agencies etc.  
Further consultation is not considered necessary. 
 

Submitter 26 
 
 
 
 

Comments on the draft WcHS 
 
1) Why is the Shire's Draft Watercourse Hierarchy Strategy 

subtitled 'Urban  Plan / Design Development'?. Would you 
please explain what is implied by 'Urban Plan'?  The 
community to the best of my knowledge, has not been made 
aware of any plans for urbanization of Mundaring. .  

 
 
2) Were the words 'Urban Plan / Design Development used in 

the initial advertising for submissions? 
 
3) A community meeting at the Shire offices is necessary to 

explain this important, complex document before any 
decisions can be made. Why was this not done before the 
Strategy was drafted and released for comment?  Will you 
please advise what can be done towards organizing such a 
meeting? 

 

 
 
1) The title of the document is the Watercourse 

Hierarchy Strategy.  Urban Plan is the name of the 
Consultancy who were appointed by the Shire to 
assist with preparing the draft WcHS.  There is 
nothing in the document relating to the 
urbanisation of any area. 

 
2) Reference was only made in the draft WcHS 

document being advertised. 
 
3) As outlined in the external consultation section of 

the Council report, the draft WcHS has been 
extensively advertised to various groups, 
government agencies etc. 

 
 A workshop was held with Catchment Groups 

prior to the draft WcHS which took the groups 
through some of the recent science and policy in 
relation to such matters as erosion control, 
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 streamlining and riparian buffers.  The Shire 

sought input on these matters and any other 
issues the groups believed should be taken into 
consideration during the preparation of the 
Strategy. 

 
 As verbally advised by the Shire to the submitter 

prior to their submission being received, Shire 
Officers are available to assist with any queries 
they have about the draft WcHS. 

 

Submitter 27 
 

Do not seek to make comment on the Draft WcHS. 
 

Noted. 
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7.0 URGENT BUSINESS (LATE REPORTS) 

Nil  

8.0 CLOSING PROCEDURES 

8.1 Date, Time and Place of the Next Meeting 

The next Environmental Advisory Committee meeting will be held on Tuesday 16 May 
2023 commencing at 6.00pm in the Committee Room, Shire of Mundaring, 7000 Great 
Eastern Highway, Mundaring. 

8.2 Closure of the Meeting 
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