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Notifiable instrument NI12026-316
made under the

Planning Act 2023, s 50 (Design guides)

1 Name of instrument
This instrument is the Planning (Biodiversity Sensitive Urban) Design Guide
2026.

2 Commencement

This instrument commences on 1 July 2026.

3 Design guide
I make the design guide at schedule 1.

4 Revocation

This instrument revokes the Planning (Biodiversity Sensitive Urban) Design
Guide 2024 (N12024-514).

Chris Steel MLA
Minister for Planning and Sustainable Development
29 June 2026
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Acknowledgement of Country

Yuma
Dhawura Nguna Dhawura Ngunnawal

Yanggu ngalwiri dhunimanyin Ngunnawalwari
dhawurawari

Nginggada Dindi yindumaralidjinyin

Dhawura Ngunnawal yindumaralidjinyin

Hello

This is Ngunnawal Country

Today we are meeting on Ngunnawal country
We always respect Elders, male and female

We always respect Ngunnawal Country

The ACT Government acknowledges the Ngunnawal
people as traditional custodians of the ACT and
recognises any other people or families with
connection to the lands of the ACT and region. We
acknowledge and respect their continuing culture
and the contribution they make to the life of this city
and this region.
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© Australian Capital Territory, Canberra 2026.

This work is copyright. Apart from any use as permitted
under the Copyright Act 1968, no part may be
reproduced by any process without written

permission from:

Director-General, City and Environment Directorate,
ACT Government, GPO Box 158, Canberra ACT 2601.

Telephone: 02 6207 1923
Website: www.planning.act.gov.au

Produced by the City and Environment Directorate

Accessibility

The ACT Government is committed to making its
information, services, events and venues as accessible
as possible.

If you have difficulty reading a standard printed
document and would like to receive this publication in
an alternative format, such as large print, please phone
Access Canberra on 13 22 81 or email the City and
Environment Directorate at CEDComms@act.gov.au

If English is not your first language and you require
atranslating and interpreting service, please phone
13 14 50.

If you are deaf, or have a speech or hearing
impairment, and need the teletypewriter service,
please phone

1336 77 and ask for Access Canberra on 1322 81.

For speak and listen users, please phone 1300 555 727
and ask for Canberra Connect on 13 22 81.

For more information on these services visit
http://www.relayservice.com.au

Disclaimer: The projects and images contained within this document are not endorsed by the ACT
Government and are included only for the purpose to illustrate design intent and context.
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INTRODUCTION AND PURPOSE

Canberra is growing. With more people living and working in Canberra, a clear
and easy to use planning system is required that can accommodate future
growth without compromising the valued characteristics of the city. Our planning
system has been developed to promote better outcomes for development, the
environment and, most importantly, Canberrans.

A modern planning system is fundamental to the city's
vision of a liveable and sustainable city. The new system
focuses on delivering high-quality built outcomes for
the residents of Canberra, with embedded flexibility to
encourage innovation.

The long-term goals for Canberra have changed in the

15 years since the last significant review of the Territory
Plan. These changes reflect the significance of coping with
climate change, providing critical infrastructure for our
expanding population, and increasing housing choice and
accessibility. The Planning Act, a Territory Plan and the
ACT planning and district strategies establish the basis of
our contemporary planning system.

The planning system also incorporates design guides to
help the interpretation and application of the Territory
Plan's assessment outcomes. The assessment outcomes
specify ways that the desired policy outcomes can be met,
particularly through the use of simple and clear diagrams
and images.

Please refer to the separate practice note which provides
explanatory information on the workflow and interaction
of the design guides with other design guides, specifica-
tions and the like set by other Directorates in ACT Govern-
ment.

WHY THE NEED FOR DESIGN GUIDES

Though the Territory Plan contains assessment outcomes
that will deliver the desired planning outcomes for the
ACT, there is a need for these to be supported by clear
methods and examples for how they can be met. This
guidance can identify matters that must be addressed and
where flexibility in design can be considered.

The design guides and design evaluation processes will
support the development application and assessment
processes by identifying design possibilities and
encouraging innovation.

They will also support the Territory Planning Authority in
assessing and determining development proposals that
contribute to high-quality development outcomes.

The purpose of the design guides is to elevate design
understanding and literacy and elevate good design
outcomes by not providing prescriptive quantitative
measurements, but by providing clear and easy to
understand qualitative guidance that will improve

built outcomes for the city. Design guidance has

been developed in consideration of a number of ACT
Government policies and strategies. Please refer to the list
of Government instruments relevant to urban biodiversity
in this guide.

DESIGNING FOR BIODIVERSITY

Canberra has a unique position of being a designed City
sitting within, and taking design cues from, its landscape
context - it deservedly retains the moniker of the Bush
Capital. The ACT’s unique wildlife and rich natural

assets and habitats however are increasingly at risk of
further degradation, fragmentation, and loss in the face
of climate change and urban development to meet the
needs of a growing city with both urban consolidation and
sustainability targets.

The ACT has a strong tradition in environmental
protection, as evidenced by the comprehensive policy and
regulatory frameworks (such as ACT Nature Conservation
Act and Strategy, threatened species and ecosystems
conservation strategies and associated conservation
advice etc) that map the aspirations, goals and strategies
to make the Territory into a nation leading jurisdiction in
nature conservation. To ensure that Canberra can meet
its densification and sustainability targets, new decision-
making frameworks and guidance are needed with a
dedicated focus on maintaining and enhancing natural
values and ecosystem function in the urban landscape.
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AIM OF THE DESIGN GUIDELINES

The design guides assist proponents in interpreting and
applying the Territory Plan’s assessment outcomes.

The design guides and design evaluation processes are
also critical in supporting the design and assessment
processes, particularly those planning provisions that are
less prescriptive and leave more room for interpretation
and innovation.

The purpose of each design guide is outlined below.

> Missing Middle Housing Design Guide (MMHDG)
addresses missing middle residential dwellings such
as dual and tri-occupancy, townhouse, terrace housing
and low-rise apartments.

> Apartment Design Guide (ADG) addresses housing and
built form outcomes at a range of densities, excluding
single residential dwelling.

> City Centre Urban Design Guide (CCUDG) is a place
specific design guide that communicates the intent to
deliver high quality best-practice design outcomes for
the City Centre.

> Urban Design Guide (UDG) addresses public space,
streetscape and built form interface outcomes at a
range of scales.

> Biodiversity Sensitive Urban Design Guide (BSUDG)
provides guidance on biodiversity and ecological
design matters.

Other guides as notified by the Minister pursuant to
Section 50 of the Planning Act may also be included.
The reasoning for the design guides which support the
Territory Plan are outlined below.

Community benefit and value

Guiding best practice design can lead to social,
environmental and economic benefits to the community,
government and private business. Social benefits include
supporting people’s quality of life and overall health

and wellbeing. Environmental benefits encompass the
protection and enhancement of environmental assets and
the inclusion of sustainable design features and travel.
Economic benefits include reduced infrastructure and
delivery costs as a result of efficient land use patterns

through greater density near activity centres, employment

areas and active travel.

3|

Greater clarity and flexibility in process

These guides can provide greater clarity, flexibility and
consistency for the community, authority officers and
industry. In supporting the Territory Plan, they help people
interpret statutory policy, and guide proponents and
statutory officers (including development assessment staff,
courts and tribunals) within an outcomes based planning
system paradigm; clear writing is supported by images

and graphics. These guides will give all stakeholders

the confidence to fully participate in the planning and
development process.

Responsive to contemporary challenges

Our urban environments need to be responsive and
adaptable to societal challenges such as natural hazards
and pandemics. These guides can help public space and
housing designs consider and be responsive to these
challenges. By encouraging development to be designed
in a responsive manner and of a high-quality, the guides
will contribute to improvements in community health and
wellbeing.

High-quality and place-based outcomes

An outcomes focused system puts the focus on achieving
high quality design outcomes. These design guides
support the Territory Plan to ensure the planning system
adequately considers design quality and development
appropriateness, leading to improved design quality and
overall planning and design outcomes. These outcomes
can enable more distinctive places that have strong
community identities.
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PLACE-BASED DESIGN THINKING

Canberra is made up of many different places and districts, each with its own
combination of people, culture, built form, landscaping and natural features.

The distinct character of each district helps to define it, and helps planners and
developers create places that are memorable, with distinct identities and functions.
Good design focuses on these aspects, noting that the way a place makes people
feel is significantly more important than merely how it looks.

WHAT IS PLACE-BASED DESIGN?

A place-based approach to design builds upon a place’s
character to create places that are responsive to their
context and create a desirable sense of place. Designing
for place requires a deep understanding of the physical,
environmental, social and cultural attributes that make a

place desirable, recognising that solutions that work in one

place, may not work in another.

Place-based design recognises current values and patterns
while enabling change, to create a compact, sustainable,
affordable, vibrant and equitable city.

WHY IS PUBLIC SPACE IMPORTANT?

The importance of public space and amenity as part of
successful urban outcomes cannot be diminished. The
design guides specifically call out public realm as a key
element to be addressed. When public space is designed
well, it provides places for human interaction and activity,
including culture, entertainment, sport, recreation and
commercial activity.

NATIONAL CAPITAL DESIGN REVIEW PANEL

Providing high-quality and sustainable design outcomes
is key to the future success of our cities and urban
environments. A city must respond to the ever-changing
demands and needs of those who use it.

Design review is an effective way to improve the quality
of built outcomes within our major cities. Design review
allows for key development projects and public spaces to
be assessed by suitable peers and design professionals to
achieve high-quality design outcomes. Design review is
an efficient and cost-effective way to improve the design
quality of development proposals

The National Capital Design Review Panel (NCDRP) is an
independent and expert panel that provides design advice
to the ACT Government, developers and designers for
major developments such as buildings, public spaces and
public infrastructure projects.

The NCDRP supports decision makers in delivering high-
quality, inspiring developments and public spaces to

meet the needs of the broader community and to ensure
integration with the surrounding environment. Through
the process of peer-review by a panel of highly experienced
design professionals, design review aims to achieve the
best possible design outcome for each development
proposal that is presented to the NCDRP.

Referencing these design guides and the Design Principles
for the ACT, the NCDRP provides a structured process of
design review for the provision of independent design
advice for the benefit of the proponent, community and
city at large.

4 | ACT BIODIVERSITY SENSITIVE URBAN DESIGN GUIDE
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ACT PLANNING PROCESS

The Territory Plan is a statutory planning document that guides the development
and management of land use in the ACT. It sets out the policies and rules for

how land can be used and developed including zoning, building height limits,
environmental protection and infrastructure requirements.

The Territory Plan has been written through the lens of
providing a more outcomes focused planning system. It
is accompanied by supporting material such as design
guides and technical planning specifications to deliver
a more efficient development assessment process that
focuses on developing high-quality built outcomes for
Canberra.

ACT Government has several strategies and frameworks
that highlight the direction and vision for the city. Although
not statutory in weight, these have been considered and
referenced throughout these design guides to direct
proponents to further information regarding the key ideas
and initiatives where necessary. A list of these documents
is provided in the appendices.

HOW THE DESIGN GUIDES
RELATE TO THE TERRITORY PLAN

The design guides are a key element in the planning
system that will help improve the planning and design of
streets, public spaces and residential development in the
ACT. The design guides do not form part of the Territory
Plan, but must be considered if the Territory Plan’s
assessment outcomes are to be achieved.

The guides support the development and interpretation
of statutory policy by providing clear written and visual
guidance to help proponents interpret the expected
outcomes, while supporting an outcomes-based approach
for development assessment.

District Strategies

District Policies

Zone and other polices

Design Guides

District Planning specifications

Zone Planning specifications

6 | ACT BIODIVERSITY SENSITIVE URBAN DESIGN GUIDE
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DEVELOPMENT APPLICATION PROCESS

Proponents should consistently consider the Territory Plan
(including the relevant design guides) when preparing
plans and DA documentation, including for pre-DA matters
such as presentation to the NCDRP.

To help the development assessment process, proponents
should consider and respond to the design guides at the
beginning of the design process. This will allow flexibility in
addressing key recommendations from the guide.

When preparing any plans and documentation,
proponents must demonstrate their approach and

how they have addressed the relevant elements of the
applicable design guides where required. This must be
done before going to the NCDRP and after NCDRP advice if
relevant, and be part of their DA submission.

GOVERNMENT INSTRUMENTS RELEVANT TO
URBAN BIODIVERSITY

ACT Nature Conservation Strategy 2013-2023

ACT Aquatic and Riparian Conservation Strategy

ACT Native Grassland Conservation Strategy

ACT Native Woodland Conservation Strategy

ACT Pest Animal Management Strategy

Invasive Plants Implementation Plan 2020-25

Conservation Strategies and Action Plans for Threatened

Species and Communities

Canberra Nature Park Reserve Management Plan 2021

Urban Forest Act 2023

Urban Forest Strategy 2020

ACT Climate Change Strategy

Living Infrastructure Plan 2019

Reference and use of the guidelines would be made at
design review as part of the proponent presentation to
the NCDRP. The panel would reference the design guides
at design review as a tool to achieve optimum design
outcomes for each design proposition, however would not
be seeking a demonstration of methodology to address
elements in the guides.

Applicable development thresholds for the NCDRP would,
by default, the apply to the use of the design guides.

To help the development assessment process, proponents
should consider and respond to the design guides and
relevant agency design guides and the like that might be
required through the development assessment and
evaluation process. This includes the Municipal
Infrastructure Standards.

ACT Practice Guidelines for Water Sensitive Urban Design

Municipal Infrastructure Standards (MIS) particularly

15 (Urban edge management zones), 16 (Urban open
space), 24 (Soft landscape design) and 25 (Plant species
for urban landscape projects)

ACT Water Strategy 2014-2044: Striking the Balance

ACT and Region Catchment Strategy

Urban Open Space Management Plan

Loss of Mature Native Trees Action Plan
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HOW TO USE THIS GUIDE

This design guide communicates the ACT Government'’s intent to deliver high-
quality best-practice biodiversity sensitive, ecologically sustainable design
outcomes across new developments within Canberra.

WHO IS THIS DESIGN GUIDE FOR?

This design guide is intended for developers, design
industry professionals, government officials, institutions,
community advocates and generally anyone involved or
interested in the planning, design and delivery of built
environment projects in Canberra.

This design guide is a key tool for developers when briefing
design and ecological consultants, assessing proposals,
making decisions, advocating for change and targeting
investment.

The guide is also relevant to assessment officers to
determine whether development applications are
consistent with the themes and outcomes of biodiversity
sensitive urban design and the relevant best practice
advice.

HOW IS THIS DESIGN GUIDE STRUCTURED

The Biodiversity Sensitive Urban Design Guide focuses on
how the development is designed to work in harmony with
natural environment and its diverse plant and wildlife. The
Guide is structured around four key themes that align with
the Territory Plan’s assessment outcomes.

> Theme 1: Maintain and enhance nature.
Loss of native habitat and biodiversity is avoided and/or

minimised.
> Theme 2: Connect and extend nature.

Biodiversity connectivity is maintained across the landscape.

> Theme 3: Minimise threats to protect nature.
Threats to biodiversity such as noise, light pollution, invasive

species incursions or establishment, chemical pollution,
or site disturbance are avoided or minimised through good

design/planning.
> Theme 4: Connect people to nature.
Multiple assessment outcomes in the Urban Design Guide
relating to urban trees, landscaping, active travel, recreation,
public amenity and natural features as well as creating
positive engagement with nature.
The guide presents high level advice on achieving the
relevant assessment outcomes. Additional advice, details
on possible solutions and best-practice examples that
support the intent of the Guide are listed in the Appendix.

WHAT DOES THE DESIGN GUIDE APPLY TO?

The Urban Design Guide contains design guidance for six
themes, which relate to the scale from suburbs, precinct,
section and block. The Apartment Design Guide contains
detailed design guidance for three themes that relate to
residential developments at a block and building scale

The Biodiversity Sensitive Urban Design Guide contains
design guidance for its four natural environment themes,
which relate to the scale from the district to blocks.

BIODIVERSITY SENSITIVE URBAN DESIGN IN
THE ACT PLANNING SYSTEM

This Biodiversity Sensitive Urban Design Guide (BSUDG)
complements the ACT Planning System Review and
Reform Project by bringing environmental considerations
and a focus on urban biodiversity conservation as a
priority in the development process. It will help the
development proponents to shift their focus from project-

Realm of the Biodiversity Sensitive Urban Design Guide

N ._' ol | ||
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Territory Districts Suburb Precinct Section Block Building
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based, retrospective environmental considerations to a This guide will also assist in achieving these targets.

systemic, prospective process. The implementation of this guide will place Canberrain

District Strategies are a recent introduction to planningin the forefront of sustainable development and city planning
Canberra. They are living documents that set the high-level and enable the delivery of other priorities such as the
direction and intended future planning outcomes for the Living Infrastructure Plan, Climate Change Strategy, the
nine districts of the ACT. Nature Conservation Strategy and Conservation Strategies

for the native grasslands, native woodlands, and aquatic
and riparian ecosystems that are such a valuable part of
our urban matrix.

In the District Strategies, the Blue-Green Network identifies
two major targets to enable biodiversity, nature reserves,
open space, water elements and cultural heritage
elements be protected and provide the setting for a city ‘in
the landscape’:

> More nature and retaining water in the city

> Expand liveable blue-green network connections

Application of the Biodiversity Sensitive
Urban Design Guide

The zone of influence of the Biodiversity Sensitive
Urban Design Guide

Application of the
Biodiversity Sensitive
Urban Design Guide
Sites of 1 hectare or greater

|Territory | Biodiversity Sensitive Biodiversity Sensitive
BIOd Ive rS|ty —— Urban Design Guide will Urban Design Guide can
mi Districts . . .
9 directly influence inform
Sensitive Y
Suburb > Precinct planning > District strategies and
U rba N Precinct > Planning Proposals district policies ‘
DeS|gn . > Subdivision > ISlhangestotheTerrltory
. Section development an
G U |d e applications
Block
| Building |

Biodiversity Sensitive Urban Design Guide Themes

THEME 3

THEME 4

\

N ©
Maintain and Connect and Minimise threats Connect people
enhance nature extend nature to protect nature to nature
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TERRITORY PLAN ASSESSMENT OUTCOMES

The Territory Plan outlines assessment outcomes for proposed development that
align to each of the key themes. Proponents must address these assessment
outcomes and provide clear plans and documentation to support how these have
been achieved through the development application. The design guides provide
clear guidance to support the proponent in delivering great design that achieves

the assessment outcomes.

Application of this design guide:

> Development must consider and provide a design
response to design guides as notified by the Minister
pursuant to section 50 in the Planning Act which
includes but is not limited to the Missing Middle
Housing Desing Guide, Apartment Design Guide, City
Centre Urban Design Guide, Urban Design Guide and
Biodiversity Sensitive Urban Design Guide.

> The Biodiversity Sensitive Urban Design Guide applies
to the planning, design, and approval processes for the
development and/or redevelopment of:

a) all sites in future urban areas;

b) all sites in non-urban zones (NUZ1-5);

c) all sites in PRZ1 Urban Open Space;

d) sites with an area greater than one hectare in any
other zone.

> The Biodiversity Sensitive Urban Design Guide does
not apply to single dwelling housing or secondary
residences, or development where the increase in
impermeable surfaces is 500m? or less.

Assessment outcomes and design theme:

> Development must be consistent with the Territory Plan

assessment outcomes.

> In demonstrating consistency with the assessment

outcomes, the proposed development must
demonstrate consideration of the design guidance
provided in the guide for the following themes:

— Theme 1: Maintain and enhance nature - addressing
outcome (1)

— Theme 2: Connect and extend nature - addressing
outcome (2)

— Theme 3: Minimise threats to protect nature -
addressing outcome (3)

To assist with achieving ACT Urban Design Guide's
aspirations relating to urban trees, landscaping and
natural features as well as creating positive engagement
with nature, consideration of the following design
theme is optional but encouraged:

— Theme 4: Connect people to nature

10 | ACT BIODIVERSITY SENSITIVE URBAN DESIGN GUIDE
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Links to existing regulations:

This Guide does not alter or modify commitments,
obligations and requirements under environmental
statutory approvals under the Commonwealth
Environment Protection and Biodiversity Conservation Act
1999 and associated legislation; ACT Nature Conservation
Act 2014 and its regulations and Urban Forest Act 2024.

Similarly, although this Guide provides advice on issues
such as designing developments to minimise light and
noise pollution on surrounding natural areas, ACT’s
Environment Protection Authority continues to be fully
responsible for the administration of the Environment
Protection Act 1997.

This Guide draws from and provides specific advice on
implementation in the urban design context of existing
ACT environmental strategies and policies, such as the
ACT Nature Conservation Strategy, ACT Native Woodlands
Conservation Strategy, the ACT Native Grasslands
Conservation Strategy and the ACT Riparian and Aquatic
Conservation Strategy.

This Guide does not include detailed Water Sensitive Urban
Design aspects, these are covered in the relevant Territory
Plan Policies. Further guidance may also be available in
the applicable Technical Specifications.

11 |

The application of the Biodiversity Sensitive Urban Design
Guide spans a range of typologies and scales - including
both public and private developments. This includes and
extends beyond the design and delivery of municipal
infrastructure projects and assets that might be handed
over to Government. As such, the design guides and

the Municipal Infrastructure Standards (MIS) should be
considered alongside each other. Note for municipal
infrastructure projects, the design guides are not intended
to replace the MIS and these should be used where
required through the course of planning and delivery
processes including with referral agencies.

Design guides may provide guidance that goes beyond
the requirements set in the Municipal Infrastructure
Standards (MIS) for the design of municipal infrastructure.
Proponents will still be required to provide a design
response to the design guide.

The design guides provide general best practice design
guidance. Reference guides, frameworks, strategies
and the like in this design guide are not exhaustive
and the user should take care to consider what other
documents may be required to support the design and
delivery of a development for specific design matters.
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BIODIVERSITY SENSITIVE URBAN DESIGN

GUIDE

BIODIVERSITY

Biodiversity refers to the variability and variety among and
between living organisms and ecosystems (excluding weed
and pest species). Biodiverse landscapes support a wide
range of species, create a stable environment, and provide
essential ecosystem services and economic benefits.
Preserving and protecting biodiverse landscapes is critical
for maintaining the health and well-being of both humans
and the environment. Urban development is one of the
biggest threats to biodiversity worldwide.

The ACT Government’s Nature Conservation Strategy

has a vision for ‘biodiversity rich, resilient landscapes
stretching from the inner city to the mountains, where
well-functioning ecosystems can meet the needs of people
and the environment’. This objective necessitates a process
where biodiversity values are considered early in any land
planning process, and that urban development occurs in
parts of the landscape that allow biodiversity outcomes to
be achieved.

Urban biodiversity is an undervalued aspect of strategic
planning and development and the attempts to protect
these values are often retrospective and inadequate to
achieve the results people and the environment need. To
effectively achieve biodiversity and nature outcomes in
urban Canberra, biodiversity-focused outcomes need to
be integrated into the initial planning and development
thinking.

BIODIVERSITY SENSITIVE URBAN DESIGN
GUIDE

Biodiversity Sensitive Urban Design (BSUD) is an approach
to planning and development that recognises biodiversity
as an opportunity rather than a constraint. The application
of BSUD mitigates the detrimental impacts of urbanisation,
such as habitat loss and fragmentation, while facilitating
necessary and positive human-nature interactions.

BSUD also supports the long term sustainability and
ecological function of urban nature reserves and other
open spaces, by ensuring ecological connectivity across
the landscape, preventing our reserves and green spaces
from becoming isolated islands that are less resilient

to threats such as invasive species, increased human
visitation, and stochastic events such as floods, disease or
fire.

BSUD can be seen as a flexible framework for planners
and development proponents to consider and address
biodiversity alongside socio-economic considerations
early in the planning and design process.

In this guide, the Biodiversity Sensitive Urban Design
framework initially developed by Garrard et al (Biodiversity
Sensitive Urban Design. Conservation Letters 11(2),
2017) has been adapted and distilled into four key design
themes:
- maintain and enhance nature
— Focusis on avoiding and/or minimising loss of native
habitat; and retaining and protecting valuable
natural areas, existing native vegetation and
landscape features, and ecosystem services such
as pollination, during and after the development
process, and re-creating lost habitats.
> connect and extend nature
— Maintaining and enhancing biodiversity connectivity
across the landscape, i.e., effective links between

habitat patches, is a critical element in conserving
biodiversity and increasing long-term resilience to

climate change and other threats.

> minimise threats to protect nature
— Itis alsoimportant to minimise threats and
disturbances from urban proximity including
invasive species and unnatural pollutants (including
light and noise), and to protect the environment
from unnatural fire and flood.

14 | ACT BIODIVERSITY SENSITIVE URBAN DESIGN GUIDE
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> connect people to nature

— Itisimportant to build in various opportunities for positive people-nature interactions and community engagement
that encourages conservation mindset.

This BSUD framework can be applied across a range of urban development types, sizes and planning stages as well as
habitat types.

The basic process recommended by this BSUD guide comprises three main steps taken during planning and design phases
of the development process:

1. Identify the biodiversity and other natural values, including current or potential future connectivity corridors, that
exist on and surrounding the potential development site.

2. Identify the relevant biodiversity objectives you are required to achieve on the site (from legislation, statutory
environmental approvals and strategies including this guide).

3. Design the development to achieve site and context objectives, i.e., considering the four key design themes, the
relevant assessment outcomes and the planning stage being undertaken.

This process will in most cases be best achieved by engaging a local experienced ecologist to advise on the biodiversity
values and outcomes and how the design can meet the requirements, although this is not a mandatory requirement for

Step 2 Step 3
Identify biodiversity Integrate biodiversity

objectives objectives into design

implementing the BSUDG. This process may require iterative review and modification to ensure that the design meets best-
practice guidance on achieving the biodiversity outcomes. Note that iterative advice should be sought from independent
ecological experts. CED does not have capacity to provide iterative advice to proponents.

The level of biodiversity outcomes may also vary depending on the planning phase. For example, the biodiversity
outcomes identified at a district level may be at a higher level compared to a new subdivision development application
that will include more detailed / on-ground measures.

All development processes which are anticipated to eventually require a Development Application will need to
demonstrate consistency with the relevant Territory Plan Assessment Outcomes in principle, at all scales.

This Guide contains Themes, Design Elements and Design Guidance for achieving positive ecological and
biodiversity outcomes in the urban parts of the ACT.

Technical advice and further guidance on how to implement BSUD and to achieve the assessment outcomes are
provided in the Appendix . The Appendix is an integral part of this Design Guide.

15 |
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STEP 1: IDENTIFY SITE AND SURROUNDING
SPECIFIC BIODIVERSITY VALUES

STEP 1A: IDENTIFY SITE AND SURROUNDING
SPECIFIC BIODIVERSITY VALUES

To accurately document the biodiversity values of a
particular site and its surrounds, the first step is to
identify the local native species and habitat types and
their condition. Such an assessment should consider the
historical ecological context, current species diversity, and
potential future habitat value as species and ecosystems
shift in response to climate change. In most cases this step
should be undertaken by a local ecologist. In ACT, most
large-scale developments (suburb/estate) already employ
a professional ecology consultant, and it is a statutory
requirement for projects on sites with previously identified
biodiversity values that require an EPBC Act and/or
Environmental Impact Statement approvals.

Habitats vary structurally and functionally depending on
the ecosystem they represent. The most common native
ecosystem types in and around the urban center of the ACT
are grasslands (0-10% woody canopy cover), woodlands
(10-50% canopy cover), forests (>50% canopy cover),
riparian zones (land that affects, and is affected by, flowing
water of the adjacent waterbody), and aquatic habitats
(waterbodies).

Proponents should initially investigate commonly available
spatial information such as those available on ACTmapi,
before undertaking on-ground surveys to validate desktop
assessments and assess ecosystem condition and then
determine if further ecological investigation is needed.

Spatial data layers which should be considered include:

— Map of the Blue-Green Network, shown in the
District Strategies. A static snapshot is provided in
this Guide, for illustration purposes only (pg. 18). This
map includes the Urban ACT Ecological Network,
protected areas , waterbodies, and creek lines. An
Interactive version of this map is also available via
the Ecological Network Dashboard.

— Predicted habitat and existing fragmentation
mapping layers for seven representative fauna
groups, also available via the Ecological Network
Dashboard.

— Maps of significant plants and animals including
declining, rare, and threatened species and
endangered ecological communities, vegetation
communities, ecological connectivity, and details of
trees on the ACT Tree Register are found on the ACT
Government’s online mapping application ACTmapi.

— Recorded observations of other native species are
available on various other platforms, including the
Atlas of Living Australia, Canberra Nature Map, and
eBird. Note these datasets generally only contain
presence only data and cannot be relied on to
indicate species absence.

Given the complexity of ecosystems, assistance from

a suitably experienced ecologist should be sought in
identifying relevant habitat types and biodiversity values
within the development site and its surrounding context.
Existing spatial data available through online platforms
will, in most instances, need to be supported by detailed
site-based field survey.

For the vast majority of sites, Plant Community Type
mapping and detailed tree mapping will be required as a
minimum. In addition, listed plant surveys and listed fauna
surveys may be required

The landscape context of the site should also be
considered in this initial assessment. This may include
consideration of factors such as the position of the

site within a water catchment, the role of the site in
providing climate refugia, and the contribution to broader
ecological processes such as nutrient cycling or ground
water recharge. Not considering landscape function and
ecological processes can have direct and indirect impacts
on biodiversity conservation. For example, erosion
resulting from poor development planning or design can
result in a loss of habitat for grassland species, a loss of
functionality in woodland ecosystems, and negatively
impact on habitat suitability for aquatic organisms in the
immediate area or further downstream in the catchment.
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B Location: Mulligans Flat Woodland
Sanctuary, Throsby ACT.

Photo: Mark Jeksabsons
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ACT Blue-Green Network

The Blue-Green Network identifies Canberra's major potential habitat areas and the ecological corridors which connect
and support them. It incorporates major waterways as well as areas of urban open space and formally protected
conservation areas. This map can be used to help identify priority urban areas to protect, enhance and restore habitat and

ecological connectivity and deliver best-practice outcomes to support biodiversity.
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The Blue-Green Network map on page 18 consists of the
following layers:

and semi-natural areas. Developments on sites within
the Ecological Network should focus on creating or

> Protected Conservation Areas: These areas are current maintaining native species habitat and ecological

public land areas including ACT’s nature reserves and
environmental offset sites, which provide protection
for natural values and are managed for conservation
outcomes under the Nature Conservation Act. As a
rule, these areas cannot be used for developments,
and any projects within are required to adhere to strict
environmental guidelines.

Waterbodies and Creek Lines include ACT’s natural
and artificial water sources, both persistent and
ephemeral. Waterbodies include standing water
bodies like wetlands, lakes, swamps, flood retention
basins etc, and creek lines refer to running water
(natural and artificial) including rivers, creeks, urban
floodways and channels, including some which remain
only as underground pipes. Aquatic and riparian
ecosystems provide habitat for a diversity of plant and
animal species, including threatened and vulnerable
species, as well as water and amenity for residents.
Development in the surrounding areas should adhere
to Biodiversity Sensitive Urban Design, and Water
Sensitive Urban Design should be implemented across
the associated catchment.

Sensitive Ecological Communities: There is a high
likelihood that these areas are threatened woodlands
and/or native grasslands which could include
endangered and critically endangered ecological
communities under the Nature Conservation Act
2014 and Environment Protection and Biodiversity
Conservation Act 1999. Further surveys should be
conducted, and an alternative development location
may need to be identified in order to be consistent with
the ACT Grassland Conservation Strategy and Action
Plans, and the ACT Woodland Conservation Strategy
and Action Plans.

Urban ACT Ecological Network is a forward-looking
aspiration of what a connected network of wildlife
habitat across Canberra could look like. The Ecological
Network incorporates the values identified above,

as well as core wildlife habitat and existing and
potential future ecological corridors identified
through connectivity modelling. It includes natural

19 |

connectivity and implement all BSUD elements as
applicable. Areas in the Ecological Network are also
highly suitable for biodiversity restoration projects,
because as an added benefit, ecological connectivity is
also enhanced.

Urban Open Space: Urban Open Space areas are
typical public land that is used as district parks, playing
fields, pedestrian/cycle pathways, equestrian trails
and landscape buffers (vegetated areas surrounding

a development), managed according to principles
described in the draft Urban Open Space Management
Plan. Urban open spaces outside the Ecological
Network have relatively low ecological connectivity
value due to their isolation, but can still act as
‘stepping stones’ for mobile species such as birds and
pollinators, and provide additional biodiversity, urban
cooling, wellbeing and amenity benefits that support a
healthy city.

I A TR 1 A ~.'~1 0 3 ‘.

Short Beaked Echidna, Canberra. Photo: Johannes Botha
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STEP 1B: ASSESS ECOLOGICAL
CONNECTIVITY

One of the key aims of nature conservation within the
ACT is to maintain and enhance ecological connectivity.

In this context, ecological connectivity means retaining
and protecting linkages and movement corridors between
patches of core habitat that allow the movement of
species. Ecological connectivity facilitates better access

to additional habitat and resources, enables populations
to retain genetic diversity, and enhances the resilience of
species and populations to climate change.

Establishing the role of a potential development site in
maintaining or improving broader ecological connectivity
is an important step in achieving Biodiversity Sensitive
Urban Design. Even sites which are in poor ecological
condition can retain high ecological value in terms of their
contribution to ecological connectivity at the district or
regional scale.
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Connectivity via corridor

Determining the connectivity value of a given site in
the landscape however can be a complex undertaking,
particularly in an urban or peri-urban environment
where unnatural fragmentation of habitats is extremely
commonplace (due to roads, artificial lighting, traffic,
habitat loss, etc.).

Avalid assessment of ecological connectivity for an

area should consider the species present (or potentially
present), their movement capabilities and needs, and

the relative arrangement of core habitats, potential
movement corridors, and movement barriers (e.g. roads,
habitat gaps) at a scale relevant to the home range and
dispersal distances of the species in question. Predictions
for common fauna are available via the Ecological Network
Dashboard. Very rarely will an assessment confined to the
boundary of a proposed development site be sufficient for
considering ecological connectivity at a relevant scale.
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Connectivity via crossing

Image adapted from Rachel Caldwell / Center for Large Landscape Conservation
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Multiple tools have been developed to assist proponents in
considering ecological connectivity. These include:

1. Urban Habitat Connectivity Project Core habitat and
Corridor Fragmentation mapping (available via ACT
Ecological Network Dashboard). This is the most up to
date and explicit connectivity mapping available for

the urban and peri-urban ACT. These maps indicate
areas of predicted core and corridor habitat for species
groups across grassland, woodland, aquatic and riparian
ecosystems.

2. Ecosystem metrics summary tables in the BSUD
Implementation Advice. These metrics provide best
practice recommendations for dimensions and general
properties for core habitat areas within grassland,
woodland and riparian and aquatic ecosystems. Guidance
on designing for connectivity and how to avoid introducing
movement barriers is also included.
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Habitat connectivity value maps are available on ACTmapi. This
example shows regional links based on canopy and vegetation
mapping with the darker areas indicating areas of highest value.
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3. Other tools to assist with connectivity assessments on
ACTmapi. These maps indicate areas of likely core habitat
and priority movement corridors for woodland and
generalist species.

As for the assessment of biodiversity values, an
assessment of ecological connectivity values within

a proposed development site will also likely require
additional field assessment by a suitability qualified
ecologist. Such an assessment will enable the
identification and documenting of existing structures (e.g.,
roads, walls), processes (e.g., exposure to predators, or
high traffic volumes), or landscape features (e.g., steep
terrain, waterways) which may impact on functional
ecological connectivity for some species but not be
reflected in existing connectivity assessment tools.
Further information to support on-ground assessment of
ecological connectivity and existing barriers to movement
is available in the BSUD Implementation Advice.

Habitat and fragmentation mapping is available on the ACT
Ecological Network Dashboard. This example shows core and
corridor habitat and fragmentation for small mammals.
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STEP 1C: ASSESS THREATS TO BIODIVERSITY

Urbanisation and associated construction and building
works can threaten biodiversity through introducing
disturbance regimes and pollution sources. For example,
risk of soil erosion and nutrient runoff to nearby
waterways increases if vegetation cover is removed on

a sloping site. This can have flow-on effects on soils, as
healthy soils provide ecosystem services like nutrient
recycling and breakdown of organic matter, capture

and storage of water, therefore supporting biodiversity.
Decreased permeability as a result of buildings can
change also water flow within catchments and can effect
wetlands. Nutrient and sediment runoff can impact
stream water quality and aquatic / riparian biodiversity on
or around the development site.

If a new development is located next to a protected
natural area, risk of weed or pest animal incursions

to pristine areas may increase. The design should
incorporate mitigating aspects such as buffer zones and
pet containment zones.

Light and noise pollution should be addressed through
good design too. The aim should be to have as little
artificial light and light spill as possible to the surrounding
natural areas to minimise impacts upon wildlife.

Finally, an assessment of threats caused directly by humas
should be conducted. This can include the likely level of
visitor/human use, and associated sources of mortality
like traffic and urban heat island effects.
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STEP 2: IDENTIFY SITE SPECIFIC BIODIVERSITY
OBJECTIVES THAT CONSERVE BIODIVERSITY

VALUES

The design elements set out below reflect key ACT
Government commitments on biodiversity, the Territory
Plan’s assessment outcomes, objectives in the ACT Nature
Conservation Strategy and ecosystem strategies, and
statutory plans and conservation advice for threatened
species and ecological communities.

At each site, depending on scale, context, and the results
of Step 1, the following themes and design elements
should each be explicitly considered, and site-specific
objectives based on each should be developed as relevant.
For example:

> For a site with no waterways, functional ecosystems, or
high conservation value features, few of the following
design elements may be relevant. In such instances,
the effect of development on values surrounding the
site (such as connectivity between core habitat areas,
or water quality outcomes in the broader catchment)
must be considered.

> For a site with native grasslands, woodlands or
riparian/aquatic ecosystems, high conservation value
natural features or for one in an area significant for
ecological connectivity, most or all design elements will
be relevant.

Tuggeranong from Mount Taylor, ACT.
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MAINTAIN AND
ENHANCE NATURE

In order to achieve the Territory Plan assessment outcome
of “Loss of native habitat and biodiversity is avoided
and/or minimised”, site-specific objectives reflecting the
following design elements should be developed:
> Design element 1.1: Urban waterways and catchments
— 1.1A Natural context
— 1.1B Water sensitive urban design
— 1.1C Topography and hydrology
> Design element 1.2: Grasslands and woodlands
— 1.2A Natural features
— 1.2B Design enhancements
> Design element 1.3: Natural values and features
— 1.3AExisting natural values

— 1.3B Natural processes

MINIMISE THREATS
TO PROTECT NATURE

In order to achieve the Territory Plan assessment outcome
of “Threats to biodiversity such as noise, light pollution,
invasive species incursion or establishment, chemical
pollution, or site disturbance are avoided or minimised
through good design”, site-specific objectives reflecting
the following design elements should be developed:
> Design Element 3.1: Natural resilience
— 3.1AWeeds and pests
— 3.1B Natural threats
> Design Element 3.2: Protecting the ecological network
— 3.2AHuman induced threats

— 3.2B Restored nature
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CONNECT AND
EXTEND NATURE

In order to achieve the Territory Plan assessment outcome
of “Biodiversity connectivity is maintained across the
landscape”, site-specific objectives reflecting the following
design element should be developed:
> Design element 2.1: Ecological connectivity

— 2.1AHabitats and corridors

— 2.1B Corridor features

— 2.1CHabitat features

— 2.1D Connectivity barriers

This includes areas that act as:

- Core habitats and buffers,

> Ecological corridors between habitat areas within an
individual site,

> Ecological corridors between habitat areas on adjacent
sites (the broader landscape context), and

> Ecological corridors that can link into other corridors
thereby connecting into the broader ecological
network.

To achieve broader aspirations around connections
between people and nature the following design elements
are optional but encouraged. These elements align with,
and assist with achieving the ACT Urban Design Guide’s
aspirations relating to urban trees, landscaping and
natural features as well as creating positive engagement
with nature:
> Design Element 4.1: Community stewardship

— 4.1A Co-design

— 4.1B Stewardship
> Design Element 4.2: Interacting with nature

— 4.2A Respectful connections

— 4.2BInteractive infrastructure
> Design Element 4.3: Environmental education

— 4.3AEngagement and learning

— 4.3BInstilling natural values
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STEP 3: DESIGN TO ACHIEVE SITE SPECIFIC
BIODIVERSITY OBJECTIVES

Applying the principles and the process of biodiversity
sensitive urban design to planning and development
thinking will result in ecologically sustainable
development that addresses this driving principle of the
ACT Planning Act.

The Biodiversity Sensitive Urban Design recommendations
will also deliver on the District Strategies' Blue-Green
Network driver, and additional Territory Plan outcomes
relating to:

> Urban Structure and Natural Systems

> Sustainability and Environment

Urban nature and play, Eddison Park. Photo: Johanna Wallner
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Location: Yerrabi Pond, Canberra ACT.
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THEME T:

MAINTAIN AND
ENHANCE NATURE

This theme addresses the Territory Plan assessment outcome: loss of native habitat

and biodiversity is avoided and/or minimised.

It seeks to protect existing environmental and landscape features that provide
healthy, functional habitat from the negative impacts of development and
urbanisation. Healthy ecosystems are complex, evolved over millennia and
involve thousands of interactions between organisms and their environment. The
protection of remaining areas of high-quality habitat is hence a core principle of
ecologically sustainable development.

Further, this theme seeks to identify opportunities to reintroduce lost habitat
features back into urban areas, where possible, to enhance the existing landscape
and create urban environments where people and nature are supported and thrive.

DESIGN ELEMENTS

1.1 URBAN WATERWAYS AND 1.2 GRASSLANDS AND 1.3 NATURAL VALUES AND
CATCHMENTS WOODLANDS FEATURES

1.1A Natural context 1.2A Natural features 1.3A Existing natural values
1.1B Water sensitive urban design 1.2B Design enhancements 1.3B Natural processes

1.1C Topography and hydrology

Why this is important.

Existing habitat is critical to the continued survival of the animals, plants and ecosystem services associated with that type
of natural landscape and therefore for conserving biodiversity. An emphasis should be placed on protecting remaining
areas of habitat in good condition from impacts of urban development, as attempting restoration of functional ecosystems
requires costly human intervention and long (decadal to centennial) timeframes.

Declining biodiversity and habitat loss can be slowed to some extent by creating additional habitats in urban environments
that are compatible with existing natural features, improving connectivity between fragmented habitat patches to support
natural recolonisation, and supporting a diverse range of plant and animal species.
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DESIGN ELEMENT:
1.1 URBAN WATERWAYS AND CATCHMENTS

ACT's aquatic and riparian ecosystems provide habitat for a diversity of plant and
animal species, including threatened and vulnerable species, as well as water
and amenity for residents. Catchments i.e. the areas of land from where a river or
lake capture water from rain, are crucial in regulating the quality of water in the
receiving waterbodies. Urban expansion can lead to negative impacts on both
ecosystem health and water quality but good design can alleviate risks.

DESIGN GUIDANCE

1.1A NATURAL CONTEXT

> Retain natural waterways (running water such as
rivers, creeks) and wetlands (standing water like
lakes, swamps and ephemeral wetlands). Include
appropriately sized and vegetated buffer zones to
protect water quality, biodiversity and wildlife habitats
of the waterbody and its surrounding landscape.

Protect the functions and values of urban riparian
corridors, including their contribution to water quality,
biodiversity, ecological connectivity, urban cooling and
recreation, by avoiding infringement or disturbance of
the stream banks and their broader context.

Ephemeral wetland in Jacka, ACT. Photo: Dr Melissa Snape
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1.1B WATER SENSITIVE URBAN DESIGN

> Use best practice water sensitive urban design, such as

rain gardens, permeable pavements, sediment ponds
and construction phase sediment and erosion controls
to protect catchments from pollution associated with
sediment inputs (nutrients, turbidity).

Design to protect and restore natural water cycle

by promoting rainwater harvesting, permeable
pavements and other measures that allow rainwater
to infiltrate the soil and recharge groundwater, in line
with Canberra’s Living Infrastructure Plan and the ACT
Practice Guidelines for Water Sensitive Urban Design.

Improve urban areas’ drainage through design
interventions that also contribute to biodiversity,

such as vegetated swales and biofiltration basins in
appropriate locations, allowing the natural filtration of
water run-off from the urban environment.

Rain garden at Amaroo Group Centre ACT. Credit: Tait Network

1.1CTOPOGRAPHY AND HYDROLOGY

> Design to minimise landform changes including cut

and fill during the development to protect natural
hydrological function and limit soil erosion and

site disturbance. Consider in the design, where soil
compaction may take place (such as in parking areas,
paths) and take action to minimise impacts to sensitive
habitats and areas, such as tree roots.

Sensitively integrate development with the natural
topography to minimise the visual impact on the
landscape and enhance coexistence with ecological
systems.

Molonglo Valley raised boardwalk.
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DESIGN ELEMENT:

1.2: GRASSLANDS AND WOODLANDS

Woodlands provide much loved amenity and recreational opportunities for

ACT residents as well as ecosystem services and wildlife habitat. Grasslands are
important for ground water recharge, carbon sequestration, and as habitat for
rare or threatened species. Semi natural areas such as urban parks and other open
spaces can significantly contribute to urban biodiversity. Urban design should
protect and enhance the occurrence and function of all these ecosystems.

DESIGN GUIDANCE

1.2A NATURAL FEATURES

> Protect and enhance habitat features specific to
the site, including but not limited to, threatened or
endangered species and ecosystems with reference
to the relevant Action Plans and Conservation
Advice (available from Conservation and Ecological
Communities - Environment, Planning and Sustainable
Development Directorate - Environment (act.gov.
au). Habitats should provide food, water, shelter,
and nesting places for native species within the local
ecosystem.

> Design landscapes which meet the structural and
functional habitat requirements for the ecosystem
type(s) appropriate to the landscape context. For
example:

- Functional woodlands need suitable mid- and
understory plants, no-mow zones, large rocks, logs,
standing dead trees with hollows etc. to provide a
variety of habitats for native species.

- Food resources, such as pollen and nectar producing
plants, palatable vegetative and tuberous plants,
invertebrates, and other suitable prey items should
be available to support a variety of wildlife species.

- Sunlight and access to water and soil nutrients are
important to support vegetation communities,
which along with healthy soils, underpin functional
ecosystems.

- Trees and other woody vegetation are structurally
inappropriate in a grassland.
- Aquatic and riparian ecosystems rely on the
protection of natural landscape hydrology.
> Celebrate the site’s topographic and natural features to
highlight visually identifiable elements and establish a
distinct character for the place.

1.2B DESIGN ENHANCEMENTS

> Embed man-made habitats for wildlife where
appropriate and desirable such as artificial wetlands or
rocky shelters for small lizards. These should include
habitat for natural predators of invertebrate pests such
as birds and beneficial insects to reduce the need for
pesticides and chemical controls.

> Design to exclude impermeable surfaces, infrastructure
and ground disturbance within the tree protection
zone of any retained tree. Consider appropriate
underplanting to discourage public access into tree
protection zones.

> Tree Protection Zones are defined in the Urban Forest
Act 2024 to be: (a) the area under the canopy of the
tree; and (b) the 2m wide area surrounding the vertical
projection of the canopy; and (c) the 4m wide area
surrounding the trunk as measured at 1m above natural
ground level.

> Note that native trees should be protected within a
suitable ecological context (as per the Mature Native
Tree Action Plan), and that regenerating and non-
mature trees should also be protected to ensure a
steady supply of mature trees as keystone habitat
features into the future.

.

Cockatoo in mature tree hollow. Photo: Mark Jekabsons
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DESIGN ELEMENT:

1.3: NATURAL VALUES AND FEATURES

Many natural features of the landscape have high biodiversity values, as they
provide a variety of habitats. Urban trees, including dead mature trees improve
animal and bird biodiversity locally as well as more broadly. Designs should work
around such features as well as minimise impacts on areas of high ecological value,
such as patches with native vegetation.

DESIGN GUIDANCE

1.3AEXISTING NATURAL VALUES 1.3B NATURAL PROCESSES

> Design to allow for natural native tree maturation
and regeneration in woodlands and wooded riparian
ecosystems. Retain a range of native tree age classes
on site (saplings through to mature and dead hollow
bearing trees) and design to allow for processes such
as safe limb fall, natural accumulation of coarse woody
debris and natural regeneration through seed drop.

> Focus development on areas of low ecological value
(as identified through Plant Community Type zone
mapping or other means) and protect high condition
ecosystems, habitats and important ecological
corridors from construction activities.

> Avoid or reduce the destruction of existing native
vegetation, including mature and regenerating trees
(including dead trees), native geophytes (plants with > Design playground, bike and footpath placement to

underground storage organs), and any areas dominated
by native perennial grasses.

Retain other valuable landscape features such as rocky
outcrops, coarse woody debris (fallen logs, branches),
swampy meadows and grassland soaks (wetlands that
appear and disappear according to rainfall), including
their ecological context(surroundings) and connection
to the broader landscape. Such features have high
biodiversity values, as they provide a variety of habitats
and refugia from climate extremes.

Mature hollow tree. Photo: Mark Jekabsons

limit pedestrian access to mature native tree locations
and thus reduce safety concerns around limb drop.

Further build habitat complexity through diverse,
layered and ‘clumped’ vegetation arrangements where
appropriate. Vegetation layers provide more food,
variety of shelters and screening for protection from
predators and urban pollutants such as light and noise.

Pollination process. Photo: Mark Jekabsons
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Location: Pine Island, ACT.

In lowland ACT, there are two critically endangered ecosystems: Natural Temperate Grassland and Yellow Box/Red
Gum Grassy Woodland. Only a small fraction of the original national extent of these ecosystems remain, much of it
in the ACT. Conservation advice and conservation action plans exist for both ecosystems.

- Box Gum Woodland is a home for many threatened bird species, such as Swift Parrot and Superb Parrot.
- Natural Temperate Grassland is habitat for many of the ACT’s threatened species, including Canberra
Grassland Earless Dragons, Striped Legless Lizards and Golden Sun Moths.

In addition, the ACT Nature Conservation Strategy has identified the Murrumbidgee-Cotter River system as one of
the ACT’s five most sensitive ecosystems within the urban context. Furthermore, the loss of mature native trees, and
unnatural fragmentation of habitats are listed as key threatening processes in the ACT.
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ACT’s PRIORITY ECOSYSTEMS

Grassland habitat

Native grasslands are highly diverse and contain many Grasslands, occurring on low lying open land, were
small plant and animal species which are specially considered prime development sites in the past and
adapted to this highly sensitive ecosystem. Indicators of now less than 5% of remain in moderate condition
high quality grasslands include: in south-eastern Australia. As such, a key objective

of the ACT Native Grassland Conservation Strategy is
to Conserve all remaining areas of native grassland

in the ACT that are in moderate to high ecological
condition. Protection from further fragmentation from
development is required along with planning and
design considerations that:

— Up to 25% cover of scattered rocky outcrops and/
or bare patches of ground.

— Up to 75% cover of native perennial tussock
grasses and diverse ground layer vegetation of
other grasses and wildflower species including
Kangaroo Grass, Hoary Sunray and Button

Wrinklewort. — Avoid linear infrastructure and vertical barriers

such a kerbs for the sensitive grassland species

— Lessthan 2% tree canopy cover. .
that are small and not very mobile

— Core habitat patches of 240m minimum

. . — Avoid the introduction of exotic grasses, woody
dimension.

weeds and trees

— Associated specialised native wildlife species
including Grassland Earless Dragon, Striped
Legless Lizard and Golden Sun Moth.

For further details refer to the ACT Native Grassland
Conservation Strategy and Action Plans.

— Avoid light spill and chemical pollutants from
run-off
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Woodland Ecosystems

High quality woodlands are characterised by: Local woodland ecosystems have been extensively
cleared for agriculture and development and have
declined by at least 66% since 1750. At least 18
threatened species of flora and fauna rely on woodland
ecosystems. Protection from further fragmentation
from development is required along with planning and
design considerations that:

— Open canopy with 2 - 50% canopy cover.

— Dominant tree species include Yellow Box,
Blakely’s Red Gum, Apple Box and Candlebark,
with supporting midstorey species appropriate
for the vegetation community.

— Understorey structure with up to 45%
groundcover of diverse, predominantly native
grasses and forbs, interspersed with bare ground
and areas covered by leaf litter. — Avoid linear infrastructure and vertical barriers

such as kerbs for certain species like turtles which

overwinter in woodlands

— Retain all hollow bearing mature native trees as
critical habitat

— Additional habitat elements such as hollows,

mistletoe, fallen timber, leaf litter and surface
rocks — Avoid incursion of pest species such as cats and

foxes through disturbance such as inappropriate
maintenance tracks and habitat lacking
appropriate mid and understorey which facilitate
pest bird species like noisy miners.

— Core habitat patches of 330m minimum
dimension

— Associated diverse native species including birds,
wallabies, gliders, bats, reptiles, frogs and bees

Mount Majura, ACT. Photo: Mark Jekabsons
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Riparian and Aquatic Ecosystems

High quality riparian and aquatic ecosystems are
characterised by:

Local riparian and aquatic ecosystems have been
heavily impacted by urban development including by
transitioning natural waterways into built structures
such as concrete lined channels and through impacts
to hydrological processes and water quality. Protection
from further fragmentation and impacts from
development is required along with planning and
design considerations that:

— Wide undeveloped buffers with diverse,
predominately native, vegetation in structured
layers in riparian areas.

— Permanent ponds with a minimum dimension of
5m for aquatic habitats.

— Up to 50% ground layer vegetation cover focused
on the water’s edge/bank for stability, with trees
every 20-30m where appropriate.

— Maintain natural watercourses as natural or semi-
natural ecosystems

— Avoid impacts on hydrological function through
implementing Water Sensitive Urban Design
practices

— Habitat patches are connected by corridors
minimum 10m and with no vertical barriers to
enable connectivity into adjacent grassland or
woodland for dependent species such as frogs
and turtles.

— Avoid adjacent waterways from impacts such
as erosion and sedimentation during and after

- Water quality parameters such as dissolved construction

nutrient levels and turbidity are classified
as “good” as per ACT Waterwatch adopted

— Eliminate vertical barriers such as weirs and
kerbs, and other infrastructure such as culverts

classification. In addition, healthy riparian
condition is indicated by the presence of
macroinvertebrates (“water bugs”).

and pipes which fragment habitat for species
species like turtles and fish

Protect sufficient buffer/riparian corridor areas

— Additional features such as rock and woody where human disturbance is minimised and

debris to provide suitable habitat for diverse
native fauna, such as freshwater fish.

vegetation cover is maximised

A i Pt o
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Urban waterway in the ACT. Photo: Mark Jekabsons
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Case Study:

Retaining and improving health of remnant mature trees during greenfield development: The Ginninderry
Development, Belconnen ACT

Example of an approach to restore the critically endangered Box Gum Grassy Woodland. This involves planting native
grasses and wildflowers within the urban open space. Shrubs are also planted to provide habitats for small birds, and
new Eucalyptus seedlings introduced to one day, replace mature tree on the site. Fallen branches from the trees are
also left and new logs introduced to create woody habitats. Path widths and lighting are kept to a minimum to reduce
barriers to habitat use and movement by native species.

Photo: Ecological restoration under retained remnant mature tree in Strathnairn © Ginninderry
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THEME 2:

CONNECT AND
EXTEND NATURE

This theme addresses the Territory Plan assessment outcome: biodiversity
connectivity is maintained across the landscape.

It seeks to maintain and enhance ecological connectivity between native habitat
patches to allow movement of species through the urban landscape. This enables
them to access further resources and increase their resilience to climate change
and other environmental stressors.

DESIGN ELEMENTS

2.1 ECOLOGICAL CONNECTIVITY
2.1A Habitats and corridors

2.1B Corridor features

2.1C Habitat features

2.1D Connectivity barriers

Why this is important.

Fragmented habitats lead to a decline in biodiversity as populations become genetically isolated and vulnerable. This
is because they are unable to repopulate after local extinctions or move to areas with more suitable environmental
conditions. Connected habitats allow for natural migration, species adaptation and evolution while also supporting
sustained ecosystem processes and providing ecosystem services critical to wildlife and human wellbeing.
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This theme supports the interpretation,
application and assessment of the following
assessment outcome as outlined in the

Territory Plan:

> Biodiversity connectivity is maintained
across the landscape.

Location: Endangered Hoary
Sunray flourishing in road
reserve, O'Malley.

Photo: Linden Chalmers
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DESIGN ELEMENT:

2.1: ECOLOGICAL CONNECTIVITY

ACT'’s natural ecosystems include native grasslands, woodlands, forests and

aquatic/riparian ecosystems. Examples of semi-natural ecosystems include ACT's
man-made wetlands and lakes, district parks, agistment lots (grazing paddocks)
and many recreation reserves. All ecosystem types can have high biodiversity value,
and should be included in connectivity design and planning.

DESIGN GUIDANCE

Urban design should be mindful of maintaining the
connectivity of the above ecosystems, including areas that
act as:

— Core habitats and buffers between core habitats and
surrounding areas,

— Ecological corridors between habitat areas within an
individual development site,

— Ecological corridors between habitat areas on
adjacent sites (the broader landscape context), and

— Ecological corridors that can link into other corridors
thereby connecting into the broader ecological
network.

Ecological connectivity

Maintaining and enhancing ecological connectivity is widely regarded as a critical element in maintaining biodiversity.
This guide will provide guidance on maintaining and enhancing connectivity between native habitat patches to allow
movement of species across the landscape, facilitating better access for them to additional habitat and resources.
Connectivity can be developed at different scales.

&% id-ha
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‘ LANDSCAPES ‘ ‘ REGIONS

Provide Iu-:al habitatand Connect large patches of Link the ACT with regional
facilitate movement of species high quality habitat ecological corridors
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Image redrawn from the ACT Nature Conservation Strategy using public images from NSW Government Spatial
Services and publicdomainvectors.org
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Green corridor through Crace, ACT.

2.1AHABITATS AND CORRIDORS

> ldentify and retain existing core habitats and functional

ecological corridors identified through on-ground site
field surveys, including Plant Community Type zone
mapping. While focus on ecological corridors which
retain high ecological and biodiversity value is critical,
itis also important to consider corridors that have
lower direct biodiversity value but high connectivity
significance to core habitat beyond the development
site boundary.

— Use connectivity mapping tools or consult the
available connectivity maps to identify existing
corridors or fragmented habitat, and potential /
possible ecological corridor areas between the
identified habitats which contribute to the Urban
ACT Ecological Network.

— The Ecological Network Dashboard describes the
Urban ACT Ecological Network vision (as shown
in the District Strategy Blue Green Map), and
also provides species-group specific habitat and
fragmentation models for the urban ACT.

Design to establish new, or improve existing
connectivity corridors, for example through
revegetating areas with native vegetation or removing
barriers preventing animal movement.

— While focus on ecological corridors of high ecological
and biodiversity value is critical, it is also important
to consider corridors that may have lower direct
biodiversity value but high connectivity significance
to habitat beyond the development site boundary.

— The Ecological Network Dashboard describes the
Urban ACT Ecological Network vision (as shown
in the District Strategy Blue Green Map), and
also provides species-group specific habitat and
fragmentation models for the urban ACT.

2.1B CORRIDOR FEATURES

Design landscapes and ecological corridors to ensure
suitability for the intended species or ecosystems, as
relevant to the scale of the development.

— Different ecosystems have their own requirements
forideal and ecologically connected habitats
which must be considered (see Tables2-5in
the Implementation Advice Appendix). On some
sites, habitat and connectivity requirements for
individual or groups of species (like grassland
reptiles, woodland birds, amphibians) should also be
considered.

Swamp Creek and associated riparian corridor, ACT.
Photo: Mark Jekabsons
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Exemplar:

Residential native garden
with layered vegetation

and the addition of nesting
box in the tree. This type

of garden provides food,
shelter and habitat for many
local animals and is easily
achievable in the urban
context.

Location: Lyons, ACT.
Photo: Johanna Wallner

9

.1C HABITAT FEATURES

Provide suitable sources of food and habitats for
pollinators such as bees, butterflies, bats and birds,
to facilitate natural pollination and seed dispersal.
Adiversity of local, native plants, including species
that flower year-round, growing in public and private
gardens and landscaped areas are key assets.

- Advice on how to create pollinator-friendly spaces is
available from ACT for Bees website.

- More information on how to design biodiverse
gardens can be found from ACT Suburban Land
Agency's booklets on garden design, and from the
Municipal Infrastructure Standards Part 25 Plant
Species for Urban Landscape Projects.

- Thedisadvantages of using plants which produce
high nectar yields (e.g. Callistemon species) should
be considered to encourage insect pollinators
and smaller birds, without providing competitive
advantage to large aggressive honeyeaters such as
Noisy Miners.

Particularly in larger developments, the overall design
should consider the open spaces as an opportunity to
create semi-natural, biodiversity sensitive ecosystems.

- Byincluding BSUD features such as native garden
beds and water bodies, areas of dense shrubs in
parks, layered vegetation along transport corridors
and playgrounds etc, newly built areas can provide
significant biodiversity benefits to both wildlife and
residents.

2.1D CONNECTIVITY BARRIERS

> Design linear infrastructure such as new roads or

waterbody crossings to enable safe passage of wildlife
relevant to the site context (examples include road
over and under passes, clear span bridges, vegetated
culverts, and rope bridges). Incorporate smooth or
slipped pavement and footpath edges that allow
species migrating during flood and heavy rainfall
events to move into the broader landscape where
appropriate.

Quantitative design guidelines to avoid fragmentation,
and guide minimum design requirements for effective
corridor design or retention, are provided in the
Appendix

Reduce the effects of traffic and direct human impacts,
through appropriate design and preferencing areas for
recreational impacts that have lower biodiversity value
or which do not provide a movement corridor for native
species. These include for example non-erodible, or
clearly defined walking paths to enable high intensity
recreation while protecting the environment.
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Example of path design to discourage access to sensitive
areas. The elevated platform also allows for the movement of
species beneath the walkway

Location: Molonglo Valley river corridor, ACT.
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THEME 3:

A MINIMISE THREATS
TO PROTECT NATURE

This theme addresses the Territory Plan assessment outcome: threats to
biodiversity such as noise, light, pollution, invasive species incursions or
establishment, chemical pollution, or site disturbance are avoided or minimised.

It seeks to identify and minimise potential threats to biodiversity which can result
from urban encroachment and human impacts. Key threats include biosecurity, i.e.,
weeds, pests and diseases of plants and animals, and uncontrolled fires and floods.

DESIGN ELEMENTS

3.1 NATURAL RESILIENCE 3.2 PROTECTING THE ECOLOGICAL

3.1A Weeds and pests NETWORK

3.2A Human induced threats
3.1B Natural threats Y inad

3.2B Restored nature

Why this is important.

By minimising threats and human induced disturbances, biodiversity sensitive urban design can help to create urban
environments that are more resilient, sustainable, and hospitable to a wide range of species. This can have several
benefits, including improving the quality of life for humans, enhancing ecosystem services such as pollination and carbon
sequestration, and contributing to global efforts to protect biodiversity and combat climate change.
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Table 1. Riparian Corridors and Dimensions (see also Figure 9 below) Source: Office of Water, ACT Government

STREAMoRDER®  GOREFROTECIION.  RIPARIANCORRIOOR  SerOwWAERAY
1 20m 20m 5m
2 30m 40m 5m
3 40m 60m 5m
4 50m 80m 10m
5 60m 80m 10m

* Using NSW Government method following the Strahler System of ordering watercourses and using Hydroline Spatial Data

** This is the greater of either the core protection total width as presented in table X, or the 1% AEP flood extent. The Core Protection Area is
a sub-set of the Riparian Corridor.

*** Applies to Core Protection Area and Riparian Corridor

ya
|4 T N
e
ht
COMMUNITY OVAL / RIPARIAN CORRIDOR BUILDING DEVELOPMENT
OPEN SPACE (SEE TABLE 1) (OUTSIDE OF RIPARIAN ZONE)

Figure 8. The general layout for a typical riparian corridor in an urban setting. Source: Office of Water, ACT Government

See https://www.dcceew.gov.au/water/wetlands/ Development applications are required to include an
publications/wetlands-australia/national-wetlands- EPA endorsed Waterway Works Management Plan. The
update-february-2019/buffers-sponges-moderators for a Plan would be assessed against the criteria provided in:
brief description and their importance. — Section 44 of that Act, so that criteria are applied

through development assessment processes for
those large developments which are exempted from
the requirement for a waterway works licence under
Sections 42 (2, b and c) of the Water Resources Act
2007, and

Planned development within a waterway or associated
buffer zone must address issues covered by Section 42
of the Water Resources Act 2007 and the Environment
Protection Regulation 2005.

— Schedule 3 of the Environment Protection Regulation
2005 to prevent prescribed pollutants from entering
waterways, and

— Schedule 4 of the Environment Protection Regulation
2005 so that the environmental values of waterways
are protected.
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6 COMBINED ECOSYSTEM METRICS
SUMMARY TABLES

6.1 HABITAT REQUIREMENTS OF COMMON ACT
ECOSYSTEMS

Table 2. Maintain and Introduce Habitat

DESIGN REQUIREMENT GRASSLAND WOODLAND RIPARIAN AQUATIC

Size and layout

Minimum width of core habitat patch 200m 250m 30m 5m
(Minimum water depth of core habitat patch) - - 2.5m

Vegetation structure and composition

Preferred distance between mature trees (hollow

bearing or habitat rich) 200m 20-65m 40 -350m i
Preferred distance between tree canopies 100m 10-35m 20 -25m -
Preferred distance between shrub canopies 75m 10-35m - -
Preferred height of ground layer vegetation 0.1-0.2m 0.1-0.5m 0.1-0.5m -
Preferred percentage cover of ground layer vegetation 70% 35-45% 15-50% -
Preferred distance between emergent plant groups - - 10-15m
Preferred percentage cover of sub-surface vegetation - - 45%

Preferred percentage of native trees - 80% 100%
Preferred percentage of native mid-storey - 65-70% 100%

Peferred percentage of native ground layer 75% 75% 60% -
Preferred percentage of native aquatic plants - - 100%
Availability of other habitat elements

Preferred total length of coarse woody debris - 45m/ha 30m/ha 170m/ha
Preferred number of hollow bearing trees - 20 /ha 9/ha -
Preferred number of flowering plant species 55 /ha 45 /ha - -
Preferred percentage of surface rock 10% 15% 15-25% 45%
Preferred percentage cover of grass thatch or leaf litter 15% 15-35% 15-30% -
Preferred percentage cover of bare ground 10 - 15% 10 - 15% 10 - 25% -
Preferred bank slope - - 25-300 -
Preferred bank rugosity - - 0.0-0.1 -

Table 2 provides general high-level design guidance for core habitat areas for biodiversity within grassland, woodland, riparian and
aquatic ecosystems. These metrics reflect the minimum requirements for core habitat based on the preferences of species selected to be
characteristic of these ecosystems. Habitat areas which exceed these minimum standards are likely to provide higher quality habitat for

a greater diversity of species and accommodate more sensitive species (including many declining or threatened species whose habitat
requirements are better described in relevant action plans and conservation advice documents). Metrics can be used as a guide to (a)
identify existing areas of the landscape which are likely to be providing core habitat values, and (b) inform the re-introduction of habitat
elements to expand or restore core habitat and improve biodiversity outcomes (where habitat requirements are not currently being met).
Information in this table can be used to inform BSUD outcomes in conjunction vegetation mapping, species and ecological community
distribution layers on ACTmapi, core and corridor habitat models in the ACT Ecological Network Dashboard, and other supporting documents
and policies. *Note guidance for riparian areas is focused on small urban streams, drainage lines and wetlands. Guidance for riparian areas
associated with river corridors should reflect advice within the ACT Aquatic and Riparian Conservation Strategy or be sought directly from
the Conservator of Flora and Fauna.
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6.2 CONNECTIVITY REQUIREMENTS OF COMMON
ACT ECOSYSTEMS

Table 3. Designing Ecological Corridors

DESIGN REQUIREMENT GRASSLAND WOODLAND RIPARIAN AQUATIC
Minimum width of an ecological corridor 30m 40m 10m 1.0m
Minimum water depth of an ecological corridor - - - 1.0m
Maximum length of an ecological corridor 60m 400m 400m 100m

Table 3 provides guidance on the design of ecological corridors. An ecological corridor, by definition, is a corridor which connects two or
more areas of core habitat and in doing so facilitates the safe movement of species between otherwise isolated habitat areas. Ecological
corridors need to contain structurally suitable habitat (as described in Table 1 for core habitat) but can be smaller or narrower than core
habitat areas. Ecological corridors must be wide enough to avoid edge effects (e.g. the impacts of pest plants or animals whose impacts are
greater on the edges of habitat remnants). The length of a functional ecological corridor can also not exceed the distance species can move
from of core habitat, and so maximum length dimensions are provided for each ecosystem type. Effective corridor design should involve

a corridor which meets the minimum width and maximum length advice below and connect two or more areas of core habitat. Aquatic
corridors also have a minimum water depth requirement. Information in this table can be used to inform BSUD outcomes in conjunction
with vegetation mapping, species and ecological community distribution layers on ACTmapi, core and corridor habitat models in the ACT
Ecological Network Dashboard, and other supporting documents and policies. *Note guidance for riparian areas is focused on small urban
streams, drainage lines and wetlands. Guidance for riparian areas associated with river corridors should reflect advice within the ACT
Aquatic and Riparian Conservation Strategy or be sought directly from the Conservator of Flora and Fauna.

Table 4. Avoid Barriers to Movement

DESIGN REQUIREMENT GRASSLAND WOODLAND RIPARIAN AQUATIC
Maximum spacing between preferred habitat patches 10m 25m 25m 20m
Maximum hourly vehicle use <6/hr <6/hr <6/hr -
Maximum hourly pedestrian use <10/hr <10/hr <10/hr -
Maximum height of a vertical step/barrier 0.1m 0.1m 0.1m 0.1m
Maximum width of pavement (road/drain/path) 4m Im 20m 5m
Maximum width of a waterbody <1lm 15m 30m -

Table 4 provides guidance on landscape features which will act as movement barriers within grassland, woodland, riparian and aquatic
habitats. These include physical barriers (such as a retaining wall which is too high for an animal to climb over) and behavioural barriers
(such as traffic on a road, or gaps between habitat which may increase predation risk). The presence of these barriers within core or corridor
habitat must be avoided to maintain ecological connectivity and avoid habitat fragmentation. The table below describes the threshold

at which habitat features are anticipated to become a barrier to many species in the ecosystem. Information in this table can be used to
inform BSUD outcomes in conjunction with vegetation mapping, species and ecological community distribution layers on ACTmapi, core and
corridor habitat models in the ACT Ecological Network Dashboard, and other supporting documents and policies. *Note guidance for riparian
areas is focused on small urban streams, drainage lines and wetlands. Guidance for riparian areas associated with river corridors should
reflect advice within the ACT Aquatic and Riparian Conservation Strategy or be sought directly from the Conservator of Flora and Fauna.
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6.3 THREAT MITIGATIONS FOR COMMON ACT

ECOSYSTEMS.

Table 5. Avoid Threats.
DESIGN REQUIREMENT GRASSLAND WOODLAND RIPARIAN AQUATIC
Minimum buffer width from a protected area 70m 200m 200m 200m
Minimum buffer width from a protected matter 20m 20m 20m 20m
Maximum level of artificial noise 24 dB 12dB 19dB 25dB
Maximum hourly vehicle use <6/hr <6/hr <6/hr -
Maximum hourly pedestrian use <10 /hr <10 /hr <10 /hr -

Table 5 provides guidance on thresholds which may guide the protection of biodiversity values in an area. These include buffer widths from
urban infrastructure, as well as an indication as to the tolerable level of noise, traffic and pedestrian use of an area. Information in this table
can be used to inform BSUD outcomes in conjunction with vegetation mapping, species and ecological community distribution layers on
ACTmapi, core and corridor habitat models in the ACT Ecological Network Dashboard, and other supporting documents and policies. *Note
guidance for riparian areas is focused on small urban streams, drainage lines and wetlands. Guidance for riparian areas associated with river
corridors should reflect advice within the ACT Aquatic and Riparian Conservation Strategy or be sought directly from the Conservator of Flora
and Fauna.
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