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Acknowledgement of Country

Transport for NSW acknowledges the traditional custodians of the land
on which we work and live.

We pay our respects to Elders past and present and celebrate the
diversity of Aboriginal people and their ongoing cultures and connections
to the lands and waters of NSW.

Many of the transport routes we use today - from rail lines, to roads, to
water crossings - follow the traditional Songlines, trade routes and
ceremonial paths in Country that our nation’s First Peoples followed for
tens of thousands of years.

Transport for NSW is committed to honouring Aboriginal peoples’ cultural
and spiritual connections to the land, waters and seas and their rich
contribution to society.
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Acronyms and abbreviations

BC Act Biodiversity Conservation Act 2016

CEMP Construction Environmental Management Plan

DCCEEW (Cth) Department of Climate Change, Energy, the Environment and Water (Cwlth)
DCCEEW NSW Department of Climate Change, Energy, the Environment and Water
(NSW) (formerly the Department of Planning and Environment (DPE))

DPI NSW Department of Primary Industries

EHG Environment and Heritage Group, NSW Department of Planning and

Environment

EPA Environment Protection Authority

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 (Cwlth)
EWMS Environmental Work Method Statement

FFMSP Flora and Fauna Management Sub-plan

FM Act Fisheries Management Act 1994 (NSW)

LLS Local Land Services

NATA National Association of Testing Authorities

TFNSW Transport for NSW

TPZ Tree protection zone

WoNS Weeds of National Significance
Definitions

Aquatic habitat

Arborist

Area of
outstanding
biodiversity
value

Authorised
Representative

EMF-BD-GD-0039

Aquatic habitat include all areas of land submerged by water, permanently or
intermittently, and include both artificial and natural bodies of water. It
includes wetlands, rivers, creeks, lakes, dry river beds and estuaries.

A qualified specialist in maintaining trees, e.g. trimming, felling and treatment
of disease.

An area of land declared to be an area of outstanding biodiversity value
(AOBV) in accordance with Part 3 of the Biodiversity Conservation Act 2016.
AOBYV replaces areas of declared ‘critical habitat’ under the Threatened
Species Conservation Act 1995.

See Principal’s Authorised Representative.
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Berm

Biodiversity

Biosecurity
matter

Blue Book

Carbon
sequestration

Conditions of
approval

Connectivity

Construction
footprint

Diameter at
breast height
(DBH)

Ecological
communities

Ecologist

Environment
Manager

EMF-BD-GD-0039

A constructed horizontal ledge (e.g. an earth bank, cutting, or mulch) that may
be used to delineate areas or stabilise exposed ground.

The variety of life forms, including flora and fauna, the genes they contain and
the ecosystems in which they live.

Any living thing, part of a living thing or product of a living thing (other than a
human), or

- a disease, prion or contaminant, or

- a disease agent that can cause disease in a living thing (other than a human)
or that can cause disease in a human via transmission from a non-human host
(i.e. zoonosis). As defined by Biosecurity Act 2015 Key Terms and Definitions

Managing urban stormwater: Soils and construction, Volume 2D: Main Road
Construction (DECC 2008). This is a component of the 4th edition of Managing
urban stormwater: Soils and construction, Volume 1 (Landcom 2004). Volume
2D should be read in conjunction with Volume 1.

Capture and storage of carbon from the atmosphere e.g. by planting trees that
will use atmospheric carbon for growth.

Requirements that are placed on a permit or project approval.

Elements of the landscape that permit movement of organisms or genetic
flows across the landscape by linking otherwise isolated areas.

The area directly impacted by construction activities.

The nominal trunk diameter at 1.4m above ground level determined from the
circumference of the trunk divided by pi. See Australian Standard AS 4970-
2009 Protection of trees on development sites. (Note: to be consistent with the
NSW Biodiversity Assessment Method, TFINSW assessment guidelines use
1.3m above ground level to measure DBH.)

Are naturally occurring groups of plants and animals. Their species
composition can be determined by factors such as soil type, position in the
landscape, climate and water availability.

Is a term used by this Guideline to describe the person/s identified in the
Construction Environmental Management Plan (CEMP) and any supporting
documents as being responsible for supervising/undertaking activities that
require specialist ecological expertise.

The Ecologist should have tertiary qualifications in science or a related
discipline, a minimum of 3 years relevant experience and be covered by a
scientific licence.

Is a term used by this Guideline to describe the person/s responsible under the
construction contract for ensuring the Construction Environmental
Management Plan (CEMP) is established, implemented, and maintained
including all sub-plans, procedures and supplementary Environmental Work
Method Statements.
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Environmental
Site
Representative

Fauna
Flora

Fragmentation

Glider poles

Ground cover

Grubbing

Habitat

Hydromulching

Hydroseeding

Identified
habitat

Key
Threatening
Processes

Local
provenance

Marine
vegetation

Median

EMF-BD-GD-0039

Under G36 specification this person can be either the Environmental
Management Representative and/or the Environmental Site Representative.

Is the authorised contact person for communications with the Principal and
relevant regulatory authorities on all environmental matters.

Under Section 3.3 of the G36 specification, the Environmental Site
Representative must have tertiary qualification in Environmental Science,
Environmental Engineering or equivalent, and a minimum of 5 years’
experience in environmental management on road construction or other
equivalent works.

All animals
All plants

Describes the result of removal (usually by clearing) of large parts of a natural
area, resulting in the retention of only small parts (fragments or remnants) of
habitat.

Wooden poles installed to assist gliding animal species (such as squirrel
gliders) to cross roads. Animals glide between poles as they would between
trees.

A low growing woody or herbaceous plant.

Digging or grinding for the purpose of removing stumps, roots and other sub-
surface vegetative material.

An area or areas occupied, or periodically or occasionally occupied, by a
species or ecological community, including any biotic or abiotic component.
Biodiversity Assessment Method

Broadcast spraying of mulch, binder and green dye. Seed is sometimes added.

Broadcast spraying of seed under pressure by spraying a slurry of water, seed
and fertiliser.

Habitat (e.g. hollow-bearing trees, bushrock, feed trees) that has been
identified by an Ecologist during the environmental assessment or pre-
clearing process that requires mitigation e.g. exclusion fencing.

Processes listed under the Biodiversity Conservation Act 2016 or the
Environment Protection and Biodiversity Conservation Act 1999 (Cwlth) that
adversely affect threatened species, or ecological communities, or that could
cause species, or ecological communities to become threatened.

Plants whose native origin is close to where they are going to be planted (for
example in the same local area).

Mangroves, seagrasses or any other species of plant that at any time in its
lifecycle must inhabit water (other than freshwater)

The central reservation which separates carriageways from traffic travelling in
the opposite direction. This can be vegetated or non-vegetated.
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Microbat

Microclimates

Mulch

Offset

Pathogens

Pest

Principal’s
Authorised
Representative

Priority weed
species

Project arborist

Protected
animal

Protected plant

Ramsar

Re-snagging

Riparian zone

Rootball

Rope canopy
bridge
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A small, insect-eating, flying mammal.

The climate of a localised area (e.g. under a log) with environmental conditions
such as humidity and temperature that may differ to the surrounding area.

Shredded vegetation used for soil stabilisation and moisture conservation.
For the legal definition of mulch see EPA Resource Recovery Order relating to

mulch

Measures carried out offsite that aim to replace biodiversity values lost on a
site by damaging or removing all or part of an ecosystem or habitat.

Bacteria, viruses or fungi that can cause disease.

Animal and plant species that are considered damaging to the environment,
agriculture or health.

Is the Transport person that must be reported to in the case of specific
incidents, events, situations, or milestones under the Construction
Environmental Management Plan (CEMP). Shortened to Authorised
Representative in this Guideline.

Are identified in the relevant regional strategic weed management plan and
includes NSW and regional priority weed species and the general biosecurity
duty relating to them.

The person responsible for carrying out the tree assessment, report
preparation, consultation with designers, specifying tree protection measures,
monitoring and certification. The project arborist will be suitably experienced
and competent in arboriculture, having acquired through training.
Qualification (minimum Australian Qualification Framework (AQF) Level 5,
Diploma of Horticulture (Arboriculture) and/or equivalent experience, the
knowledge and skills enabling that person to perform the tasks required by
the Australian Standard AS 4970-2009 Protection of trees on development sites.

An animal of a species referred to in Schedule 5 of the Biodiversity
Conservation Act 2016.

A plant of a species referred to in Schedule 6 of the Biodiversity Conservation
Act 2016.

An intergovernmental treaty which provides the framework for national action
and international cooperation for the conservation and wise use of wetlands
and their resources.

Replacement of wood snags (large woody debris) in a waterway.

The area of land alongside an aquatic habitat. See definition of Aquatic
habitat.

The main mass of roots and soil at the base of a tree or shrub.

Rope structures installed over roads that assist animals that live in trees (such
as possums) to cross areas that are barriers to their movement (e.g. roads).
Animals climb on the rope as they would on the branches of trees.

OFFICIAL 8
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Shrub

Snag

Soil
compaction

Species

Staged habitat
removal

Statement of
commitments

Stockpile

Terrestrial

Threatened
ecological
communities

Threatened
species

Torpor

Tree

Tree protection
zone

Tributary

Weed
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A woody perennial plant (smaller than a tree) that usually has several stems
arising at or near the ground giving the plant a bushy appearance.
If uncertain refer to Bionet Native Species by Growth Form data.

Large woody debris from trees and shrubs, including whole fallen trees,
broken branches and exposed roots that have fallen or washed into a
waterway and are now wholly or partially submerged by water.

The compression of soil such that air and water is pushed out of the spaces
between soil particles making it denser. This may occur from driving heavy
machinery over the soil for example.

A level of biological classification comprising one or more populations of
individuals capable of interbreeding to produce fertile offspring.

Removal of habitat in stages where specific habitat features are identified by
pre-clearing surveys. For example, the removal of non-habitat vegetation first
(e.g. shrubs), leaving the remaining marked habitat for at least 24 hours, then
removing that habitat (e.g. hollow bearing trees) under the supervision of an
ecologist. Staged habitat removal reduces the potential impacts of clearing
and associated activities on fauna.

Details of additional actions or measures that will be carried out as part of a
project.

The temporary storage of material or plant for construction projects.

Refers to environments other than aquatic or marine environments. It includes
subterranean environments.

Collective term referring to critically endangered, endangered or vulnerable
ecological communities listed under the Environment Protection and
Biodiversity Conservation Act 1999 (Cwlth) and/or the Biodiversity Conservation
Act 2016 (NSW).

Collective term referring to critically endangered, endangered or vulnerable
species listed under the Environment Protection and Biodiversity Conservation
Act 1999 (Cwlth) or the Biodiversity Conservation Act 2016 (NSW)

A period of inactivity and temporary hibernation for fauna.

A tree for the purpose of this Guideline is a long-lived perennial plant greater
than 3 m in height with one or relatively few main stems or trunks.
If uncertain, refer to Bionet Native Species by Growth Form data.

The tree protection zone (TPZ) is a specified area above and below ground and
at a given distance from the trunk set aside for the protection of the tree’s
roots and crown to provide for the viability and stability of a tree to be retained
where it is potentially subject to damage by development.

A creek or river that flows into a larger creek or river.

A plant that requires some form of action to reduce its effects on the economy,
the environment, human health and/or amenity. See to Table 6.1 for further
information on the classification of weeds in NSW.
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Wildlife An area with several constructed or designed features that assist animals to

crossing zone cross roads safely e.g. rope canopy bridges, vegetation, underpasses. This may
include structures not intentionally designed for fauna passage though have
become (or have potential to become) a wildlife crossing zone (e.g., bridges
and culverts designed for drainage).

Licences

The table lists the Biodiversity Conservation Act 2016 licences that may apply to activities in this

Biodiversity Management Guideline.

Fauna handling

Wildlife rehabilitation (carer)

Control or harm native &threatened
animals

Native seed collection
Pre-clearing survey and checks

Pesticide and herbicide application

EMF-BD-GD-0039

Catch and release licence or Scientific licence

Rehabilitating injured, sick or orphaned native
animals

Licences to control or harm native animals

Scientific licence (seed collection)

Scientific licence (ecological survey or consultancy)

Ground applicator licence

OFFICIAL 10


https://www.environment.nsw.gov.au/licences-and-permits/wildlife-licences/catch-and-release-licence
https://www.environment.nsw.gov.au/licences-and-permits/scientific-licences
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aulepiny uswaseue AlisiaAlpolg

Transport
for NSW

About this Guideline

Purpose

The Biodiversity Management Guideline (this Guideline) provides advice on the practical actions
required to minimise and mitigate impacts on biodiversity during infrastructure construction
activities. It is expected that the strategies set out in this Guideline will be integrated into all the
following:

e Construction Environmental Management Plans (CEMP) including sub-plans relating to flora
and fauna, e.g. Flora and Fauna Management Sub-plan (FFMSP).

e Environmental Work Method Statements (EWMS).
e Contract specifications.

While not explicitly designed for this purpose, this Guideline may also inform the routine
management and maintenance of Transport infrastructure, including exempt development.

Transport welcomes informed innovation and well justified deviations from this Guideline
acknowledging that there are knowledge gaps in our understanding of effective biodiversity
mitigation and that there can be a range of mitigation options to address key risks.

Biodiversity and linear infrastructure corridors

Biodiversity is the variety of life forms, including flora and fauna and the genes they contain
and the ecosystems in which they live. Australian ecosystems contain many species found
nowhere else in the world.

There are over 220,000 kilometres of public roads in NSW including over 40,000 kilometres
of State and Regional roads and over 180,000 kilometres of local roads. Many roads,
particularly in rural areas, exist within a ‘roadside reserve’ which provides a buffer between
the road and neighbouring lands. ‘Road reserves’ cover approximately 1 million hectares, of
which about 50 per cent contains native vegetation.

There are also over 10,000 kilometres of rail lines in NSW including active and inactive freight
lines and sidings, Light rail, railways and Sydney Metro. Like road reserves, remnant
vegetation can be found in some rail reserves which cover approximately 55,000 hectares, of
which about 42 per cent contains native vegetation.

Linear infrastructure corridors, including road and rail reserves, often contain important
biodiversity that is rare in the surrounding landscape and can provide the habitat
connectivity needed to maintain viable habitats overtime.

EMF-BD-GD-0039 OFFICIAL n
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Policy context

The Transport Biodiversity Policy commits Transport to protect and enhance biodiversity with the
goal of achieving no net loss of biodiversity as a consequence of its infrastructure development
activities. The Biodiversity Policy is grounded in the following key principles.

To achieve no net loss, Transport will:

Apply the ‘avoid, minimise, mitigate and offset’ hierarchy to all Transport infrastructure,
through all stages of the infrastructure development lifecycle.

Provide biodiversity offsets or conservation measures for all Transport development activities
where it is feasible and reasonable to do so, including where the impacts do not trigger the
legal offset requirements.

Work with communities to deliver transparent, scientifically robust, conservation outcomes
and improved opportunities to care for Country.

Support a robust credit market and an equitable and transparent approach to credit sourcing
and pricing.

Maximise opportunities to improve the financial sustainability of biodiversity offsets.

The Transport Biodiversity Policy applies to all Transport cluster agencies including TFNSW, Sydney
Metro, NSW Trains and Sydney Trains with specific commitments to provide biodiversity offsets and
other conservation measures applying to TENSW only.

This Guideline is a key mechanism to implementing the first principle of avoiding, minimising and
mitigating biodiversity impacts as part of the construction process. For context, as to how this
Guideline relates to other Transport biodiversity related documents, see the Biodiversity Guidelines

library on the Transport internal SharePoint site called Environment and Sustainability Source.

i

4 ']
E -

Figure (i): Cryptic species such as this threatened Stephens Banded Snake (Hoplocephalus stephensii) can
occur in habitats within and adjacent to project impact areas (Photo: Brenton Hays).

EMF-BD-GD-0039
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https://transportcloud.sharepoint.com/sites/tfnsw-employeeportal-cms-prod-publishing/Documents/TfNSW/Corporate%20policies,%20procedures%20and%20standards/biodiversity-policy.pdf
https://www.transport.nsw.gov.au/system/files/media/documents/2022/biodiversity-policy-NSW-government.pdf#:%7E:text=Transport%20strives%20to%20protect%20and%20enhance%20biodiversity%2C%20with,do%20to%20protect%20and%20enhance%20biodiversity%20for%20NSW.
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Who should use this Guideline

People with responsibility for meeting environmental requirements under a Transport construction
contract should refer to this Guideline when designing and implementing mitigation measures for
biodiversity as part of an infrastructure development project.

People with this responsibility would include:

Environment Manager: is a term used by this Guideline to describe the person/s responsible under
the construction contract for ensuring the Construction Environmental Management Plan (CEMP) is
established, implemented, and maintained including all sub-plans, procedures and supplementary
Environmental Work Method Statements. Under the G36 specification this person can be either the
Environmental Management Representative and/or the Environmental Site Representative.

Environmental Site Representative: is the authorised contact person for communications with the
Principal and relevant regulatory authorities on all environmental matters as per the G36
specification.

Ecologist: the person/s identified in the CEMP and any supporting documents as being responsible
for supervising/undertaking activities that require specialist ecological expertise.

Authorised Representative: the Transport person that must be reported to in the case of specific
incidents, events, situations, or milestones under the CEMP. Referred to as the Principal’s
Authorised Representative in the G36 specification.

While this Guideline is intended for the construction of new infrastructure development projects,
Transport staff may also find components of this Guideline useful in informing environmental
management practices during the delivery of maintenance and other operational activities.

Figure (ii): Clearing native vegetation has the potential to cause unintended impact on biodiversity.
When clearing native vegetation, refer Guide 4: Clearing of vegetation and removal of bushrock

(Photo: Anthony Arena, TFNSW).
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Structure of this Guideline

The Introduction outlines the strategic setting, objectives and purpose of this Guideline.

This Guideline contains ten individual Guides (Table (i)) that cover specific aspects of biodiversity
management during construction. Within the Guides, relevant information is grouped so it can be
easily accessed as required. In cases where specific content with the Guides needs to be read in

conjunction with other Guides, a cross reference is included. At the end of each Guide there is an

overview of its key features.

Table (i) provides a quick reference to each Guide and an outline of information it covers.

Table (i): Biodiversity Management Guideline -quick reference to Guides.

Guide 1: Pre-clearing
process

Guide 2: Exclusion zones

Guide 3: Re-
establishment of native
vegetation

Guide 4: Clearing of
vegetation and removal of
bushrock

Guide 5: Re-use of woody
debris and bushrock

Guide 6: Weed
management

Guide 7: Pathogen
management

Guide 8: Artificial hollows

Guide 9: Fauna handling

Guide 10: Aquatic habitats
and riparian zones

EMF-BD-GD-0039

Guidance for the pre-clearing process that should be conducted
before any clearing takes place to minimise the impact on native
flora and fauna.

Guidance for determining and establishing exclusion zones to
prevent damage to native vegetation and fauna habitats and
prevent the distribution of pests, weeds and disease.

Guidance for the re-establishment of native vegetation through
managing site conditions, material sourcing and procurement, and
seed and plant stock installation and establishment.

Guidance for minimising the impact of habitat removal, such as
vegetation clearing and bushrock removal, on native flora and
fauna.

Guidance for maximising the re-use of woody debris and bushrock
to minimise loss and/or damage to native flora and fauna habitats.

Guidance for preventing or minimising the spread of priority weed
species on all TFNSW project sites.

Guidance for preventing the introduction and/or spread of disease-
causing agents such as bacteria and fungi.

Guidance for minimising the impact of hollow loss by providing
supplementary fauna habitat in the form of artificial hollows (nest
boxes, carved hollows, salvaged hollows).

Guidance for minimising impacts on fauna as a result of being
handled by humans and preventing injury to people handling fauna.

Guidance for limiting impacts on aquatic flora and fauna and their
habitats, and to maintain fish movement during works in a
waterway.
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Introduction

Impacts of TINSW projects on biodiversity

Infrastructure reserves retain significant biodiversity values that can be rare in the surrounding
landscape. Road and rail development projects are often undertaken within existing reserves such
as a road widening or intersection improvement project. They can also involve new infrastructure
incursions into ‘greenfield’ sites such as new rail lines or road bypass and duplication projects.

It is important that the potential impact on
biodiversity of new infrastructure development is
considered, and steps taken to avoid, minimise,
mitigate and if necessary, offset these impacts.
TfNSW is responsible for new infrastructure
development on all state and regional roads in
NSW and certain new rail development, with local
government being responsible for local roads. As
such, TFNSW is well positioned to make a
significant contribution to the conservation of
biodiversity within linear infrastructure reserves.

The types of impacts to biodiversity that could
typically occur during construction projects are:

. Loss of native vegetation, potentially

including threatened species and ecological
communities.

Loss of habitat for native flora and fauna.
Direct mortality of native fauna.

Loss of connectivity for flora and fauna.

Figure (iii): Projects can have potential impacts on
biodiversity including amphibian species such as
the threatened Sloane’s Froglet (Crinia sloanei)
near Hume Highway, Albury (Photo: David Hunter,
DPE).

Loss of foraging and nesting resources for fauna.

Fragmentation of vegetation resulting in edge effects, isolation and barrier effects.

Disturbance effects from noise, light and wind turbulence.

Water quality changes due to works in or adjacent to aquatic habitats and alterations to flow.

Invasion and spread of weeds and pest fauna species.

Spread of pathogens.

Trees, both native and exotic, can be highly valued by people due to their beauty, function,
historical, ecological or cultural significance. Examples of this include rows of trees planted to
commemorate fallen soldiers, visually prominent trees that provide local landmarks, shade trees
that mitigate the heat island effect of urban areas, trees that have cultural values for Aboriginal
people such as scar trees, bush food, medicine plants and other resources, or the important and
universal ability of any tree to capture and sequester carbon.

EMF-BD-GD-0039
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Planning for biodiversity management

The success of biodiversity management during projects depends strongly on carefully planning
the works. Proper and thorough planning and design at the earliest stages of the project allows the
Environment Manager to foresee any logistical or timing issues. This early intervention is essential
for avoiding or minimising impacts to biodiversity as it will allow enough time for biodiversity
impacts to be considered adequately and to gather required resources. Figure (iv) provides an
overview for planning and implementing biodiversity management measures.

1. Identify presence and potential impacts to biodiversity
including threatened species

\ 4

2. Determine if impacts to biodiversity can be avoided

\ 4

3. Develop safeguards and mitigation measures to minimise
unavoidable impacts to biodiversity

\ 4

4. Include biodiversity management measures in project plans
and designs

\ 4

5. Implement biodiversity management measures

|

6. Monitor and record the success of the biodiversity
measures

\ 4

7. Review and revise the biodiversity management measures
throughout all stages of the project

Figure (iv): Planning and implementing biodiversity management measures
for infrastructure projects.

In some cases, timing is an essential consideration for appropriate mitigation. In these cases, early
planning for biodiversity management may prevent additional costs to the project. For example,
some fauna breeding season requirements may dictate the timing of clearing and could delay the
project if not identified and accounted for at the planning stage.

Modifications to the project are required to be consistent with any conditions of approval,
environmental safeguards, statement of commitments and legislation. Additional impacts to
biodiversity must be adequately assessed.

EMF-BD-GD-0039 OFFICIAL 16
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The environment impact assessment undertaken for the project and the mitigation measures set
out in the conditions of approval or project determination are important starting points for all
construction planning.

Consider the following during the earliest stages of construction planning for a project:

Threatened flora and fauna species and ecological communities that may be impacted and
options to avoid.

Opportunities to create and/or maintain habitat connectivity and to minimise ongoing vehicle
strikes and wildlife injury during construction.

Integration of biodiversity mitigation within landscaping plans.
The need for resources such as Ecologists, licensed handlers, special equipment or materials.

The timing of expected environmental impacts given the lifecycle of potentially impacted
animals (e.g. breeding, birthing, torpor or wet/dry seasons).

Clearly outlining in contract and tender documents, roles and responsibilities for biodiversity
management measures.

The use of environmental management plans and operational procedures to manage impacts
on site and reduce the risk of environmental harm. This would include the timing,
implementation methods, and monitoring and review process.

When a Flora and Fauna Management Sub-plan should be prepared

The Environment Manager should, in addition to any requirements of a condition of approval,
consider the preparation of a Flora and Fauna Management Sub-plan (FFMSP) as part of the CEMP
when:

EMF-BD-GD-0039

Native vegetation or amenity trees are being cleared or impacted by the project.
Threatened species occur or have the potential to occur in the area.

Fauna habitat features (e.g. hollow-bearing trees or bushrock) are being removed, re-used or
relocated.

Re-establishment of native vegetation is required.

Pathogens are known to occur in the area.

Artificial hollows have been recommended to mitigate natural hollow loss.

Works are being carried out in aquatic habitats or riparian zones.

Groundwater drawdown (even temporarily) is proposed near ground-dependent ecosystems.
Work is in/near a mapped coastal wetland or littoral rainforest (Resilience and Hazards SEPP).
A weed management plan or program should be prepared and implemented.

Standard approaches to the identification of Tree Protection Zones (TPZ) cannot be applied or
where incursions to a TPZ are unavoidable.
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When a specialist is required

This Guideline does not replace the need for specialist input. Specialist input requirements should
be identified in the CEMP and/or the FFMSP.

Specialist input may be required during any phase of a project.

Each Guide in this Guideline outlines when specialist advice is recommended. All references to
specialists are highlighted in bold.

Figure (v): Infrastructure projects can intersect with sensitive environments, such as the new bridge over the
Clarence River built as part of the Woolgoolga to Ballina Pacific Highway Upgrade Project (Photo: TFNSW).
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Guide 1: Pre-clearing process
Background

The ecological ‘pre-clearing surveys’ and ‘pre-clearing checks’ are important steps in the pre-
clearing process to mitigate impacts on native flora and fauna species. These impacts could
include clearing of threatened flora or fauna species that may have moved into the area since
previous surveys. This is particularly important where the season or prevailing weather
conditions influence whether a species is found in an area.

Clearing associated with construction results in loss of vegetation and fauna habitat. Impacts on
native flora and fauna, including threatened species, are minimised by:

e Conducting an ecological pre-clearing survey and pre-clearing checks.

¢ Implementing staged habitat removal (see Guide 4: Clearing of vegetation and removal of
bushrock).

The pre-clearing process can also be used to confirm trees and hollows that require replacement in
accordance with the TFNSW EMF-BD-GD-0129 Tree and Hollow Replacement Guideline.

The pre-clearing process should be documented in the Flora and Fauna Management Sub-plan
(FFMSP) under the Construction Environmental Management Plan (CEMP). This documented
information is guided by information gathered during biodiversity surveys conducted in the
environmental assessment phase of the project (e.g. location of fauna habitat features).

Figure 1.1: Termite mounds can be excavated for nesting by hollow-dependent species, such as Kookaburras
and Kingfishers, and may contain other species at the time of clearing (Photo: Brenton Hays, TFNSW).
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Objective

The objective of this Guide is to outline the pre-
clearing process to minimise the impact on
native flora and fauna including those with value
to Aboriginal people.

Application of this Guide

This Guide is applicable where all or some of the
following conditions are met:

e Threatened flora populations, threatened
fauna and/or a threatened ecological
community (TEC) has been identified to
occur or potentially occur in the area during
the environmental assessment process.

e Hollow-bearing trees, including standing
dead trees with hollows are to be removed.

° Native or non-native vegetation that is likely
to provide habitat for resident native fauna.

. Bushrock is to be removed.

e Potential roosting habitat for microbats
(e.g. in bridges or culverts) is to be
disturbed or removed.

Specialist input requirements

Figure 1.2: The pre-clearing process should provide
information on the presence of fauna habitat such as
this glider feed tree showing recent signs of feeding
(Photo: Brenton Hays, TINSW).

Use qualified Ecologists with experience in fauna survey and handling to conduct flora and
fauna searches and obtain their input when identifying potential fauna release sites.

Where artificial hollows are being provided, address the requirements of Guide 8: Artificial

hollows.

Use a licensed wildlife carer or ecologist to carry out any fauna handling in accordance with

Guide 9: Fauna handling.

Management requirements

The FFMSP should include a pre-clearing process that:

e |sbased on areview of the biodiversity assessment undertaken as part of the environmental
impact assessment to identify known locations of biodiversity features. This may include
threatened flora and fauna (and their habitat) and threatened ecological communities that
need to be considered during the pre-clearing process.

e Requires ecological pre-clearing survey at least one week prior to clearing of vegetation with
habitat value followed by a final pre-clearing check 24 hours prior to clearing operations.
Surveys should be repeated should clearing be delayed for longer than one week (e.g. due to
rain). See sections below: Pre-clearing survey and Final pre-clearing checks.

EMF-BD-GD-0039 OFFICIAL
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e Considers whether a staged program of clearing is required. See Guide 4: Clearing of
vegetation and removal of bushrock.

e Determines whether artificial hollows are to be deployed as part of pre-clearing surveys and
details how they are to be deployed. See Guide 8: Artificial hollows.

e Requires that the number and size of trees and tree hollows to be cleared be determined in
accordance with TTNSW Tree and Hollow Replacement Guidelines if required by the project.

e Applies all necessary measures including erosion and sediment controls, and directional
felling to protect aquatic habitat and riparian zones. See Guide 10: Aquatic habitats and

riparian zones.

e Requires that any person handling fauna must hold appropriate licence/s under the
Biodiversity Conservation Act 2016 (see Licences).

¢ Includes an unexpected threatened species finds procedure which outlines the actions
required upon any discovery of a threatened species or threatened ecological community not
assessed by the biodiversity assessment (see template below). An unexpected animal onsite
protocol may also be required for certain projects. See Guide 9: Fauna handling.

e Requires that an Ecologist identify suitable release sites for any native fauna found during
clearing operations. Such habitat must be identified on a map.

e  Supports third party requests to salvage plants, plant parts or seeds prior to clearing.

e Is based on areview of any site weed assessment and weed management plan prepared for the
project. See Guide 6: Weed management and makes provision for clearing from least to most
weed impacted areas.

e Applies any necessary
machinery, plant and equipment
hygiene protocols to minimise
the spread of weeds, pests and
diseases. See Guide 7:
Pathogen management.

e Isinformed by any Aboriginal
cultural heritage surveys
undertaken for scar trees or any
another natural features of
Aboriginal cultural heritage
significance.

e Includes reporting to the

Authorised Representative and  Figre 1.3: This hollow-bearing stag is an example of a habitat tree

Environment Manager. See that would be identified during pre-clearing surveys (Photo:
sections below: Pre-clearing Brenton Hays, TTNSW)

survey and Final pre-clearing

checks.

Pre-clearing survey
In undertaking the pre-clearing survey at least one week prior to clearing, the Ecologist should:

a) Confirm the locations of biodiversity features identified in the environmental assessment,
including delineating the boundary of threatened ecological communities (TECs) as
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d)

appropriate and any clearing limits prescribed in any approval conditions/environmental
safeguards.

Identify any fauna that have the potential to be disturbed, injured or killed as a result of
clearing activities (e.g. nesting birds, native bees).

Check for the presence of threatened flora and fauna species that were identified in the
environmental assessment as likely to occur. This check should be: undertaken during optimal
weather conditions, season and time of day/night for identifying targeted flora and fauna
species.

Record the details of all hollow-bearing trees and/or trees/other habitat features containing
threatened fauna and threatened flora, unless information is already available (check
information obtained during the biodiversity assessment, Artificial Hollow Strategy and/or Tree
and Hollow Replacement Plan). Details to be collected (where applicable) include GPS location,
tree species, type of habitat feature (e.g. nest, hive, bushrock), estimate diameter of hollow
entrance (e.g.<5cm, 5-10cm, 10-30cm, >30cm), and type of hollows (e.g.branch, limb, trunk).

Figure 1.4: Habitat tree flagged and marked with Figure 1.5: An ecologist surveying for habitat trees

unique ID during pre-clearing survey for the Coffs during the pre-clearing process for the M1 Pacific
Harbour Bypass Project (Photo: Sandpiper Motorway extension to Raymond Terrace Project
Ecological Surveys). (Photo: Brad Whittard, TENSW).

e) Mark habitat features to be protected during construction. Use suitable methods (e.g. flagging

EMF-BD-GD-0039

tape and/or spray paint) to mark:

- All hollow-bearing trees or habitat features.
- Any trees found to contain threatened fauna.
-  The location of any threatened flora.

Make recommendations to reduce impacts on flora and fauna including staged habitat
removal, sequencing, timing or clearing methods. This may include installation of measures to
exclude access to habitat features (e.g. tree guard to prevent climbing animals from
accessing - see Figure 1.5).
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g) Confirm the location of pre-determined habitat identified for the release of any fauna
encountered on site.

h) Submit any updated maps/plans, pre-determined habitat for the release of fauna, habitat
features and recommended clearing procedures to the Environment Manager as required.

i)  Repeat surveys should clearing be delayed for longer than one week (e.g.due to rain).

The results of the pre-clearing survey should be documented in a pre-clearing report prepared by
the Ecologist and submitted to the Environment Manager and Authorised Representative prior to
the commencement of clearing.

Final pre-clearing checks

Final pre-clearing checks should be
undertaken no more than 24 hours prior to
clearing commencing. Projects requiring
multiple days of clearing should consider
having pre-clearing checks conducted daily so
that checks are undertaken close to clearing.

Emerging fauna survey techniques such as
drone surveys can be utilized for pre-clearing
inspections for species capable of detection
using this technique (e.g. koala). The require
careful planning, trained practitioners and
appropriate authorisations.

The licensed handler or Ecologist should
check that:

a) Exclusion zones are appropriately fenced
and signage is in place. See Guide 2:

Exclusion zones. Figure 1.6: Tree-guards can be installed on trees
_ during the pre-clearing process to prevent climbing
b) Habitat trees have been marked for animals being present during clearing (Photo: Brenton

staged clearing. See Guide 4: Clearing of  Hays, TFNSW)
vegetation and removal of bushrock.

c) Any other biodiversity-specific management measures are established as required.

d) Fauna that has the potential to be disturbed, injured or killed as a result of clearing activities
are captured and/or relocated into pre-determined habitat identified for fauna release. See
Guide 9: Fauna handling.

e) Any additional recommendations to the Environment Manager and Authorised
Representative in response to final pre-clearing check findings as required.

The Environment Manager should:

a) inform clearing contractors of any recommendations made by the pre-clearing report and pre-
clearing check including for staged habitat removal, sequencing, timing or clearing methods.

b) clearly communicate to clearing contractors that areas, subject to a pre-clearing survey, are
marked in the field (e.g. exclusion zones).
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Unexpected threatened species finds procedure template

Purpose

This procedure template details the actions to be taken when a threatened species or threatened
ecological community (TEC), or any species or ecological community that may be threatened, is
unexpectedly encountered on site following project approval/determination and this impact has
not been assessed as part of the environmental impact assessment undertaken for the project.

Induction/Training

Photos and a description of threatened biodiversity occurring or likely to occur within the project
boundary should be included in the Construction Environmental Management Plan (CEMP) and/or
the Flora and Fauna Management Sub-plan (FFMSP). All personnel are to be inducted on the
potential threatened biodiversity occurring on site and the unexpected threatened species finds
procedure.

Scope

This procedure template is applicable to all activities that have the potential to unexpectedly
impact upon threatened biodiversity.

Procedure

Threatened species or ecological community unexpectedly encountered

Y

Stop work in vicinity of find

v

Notify the Environment Manager.
Environment Manager notifies the Authorised Representative

v

Environment Manager arranges for an Ecologist to investigate potential presence and,
if present or potentially present, undertake an assessment of significance of likely
impacts and develop management options.

v

Yes_ Is an impact likely to No
J occur?
\
Review project approval documentation to determine if Recommence work and maintain
impact is consistent with approval conditions regular inspections

v

If required, consult with relevant regulators*

v

Implement management recommendations and any
requirements specified by relevant regulators*

v

Recommence works including any ongoing requirements
specified by relevant regulators*

Y

Environment Manager to include species/TEC and any required management measures in
subsequent inductions, toolbox talks and update CEMP and any supporting plans as necessary

*Relevant regulators include:

NSW Department of Climate Change, Environment, Energy and Water (state listed terrestrial biodiversity)
NSW Department of Primary Industries (state listed aquatic biodiversity)

Commonweal th Department of Climate Change, Environment, Energy and Water (nationally listed biodiversity)

Figure 1.7: Unexpected threatened species finds procedure template
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Supporting documents

Environmental assessment and associated supporting documents (e.g. ecological report,
conditions of approval).

Environmental management plans and associated sub-plans and procedures for the works.

NSW Resource Recovery Order under Part 9, Clause 93 of the Protection of the Environment
Operations (Waste) Regulation 2014. The mulch order 2016.

Related Transport for NSW documents and other resources

Sydney Trains EMS-06-WI-0178 Fauna Impact Mitigation When Clearing Vegetation.pdf

Transport for NSW Microbat Management Guidelines: A guide for undertaking works in culverts,
bridges and other structures (Access via the TINSW Environment and Sustainability Source
SharePoint site or the TINSW Biodiversity webpage).

Transport for NSW QA Specification for roads G40 Clearing and Grubbing (Access via the TFINSW
intranet ‘CPS documents directory’ page).

Transport for NSW QA Specification G36 Environment Protection for road (Access via the TFINSW
intranet ‘CPS documents directory’ page).

Transport for NSW Standard requirements (Works Contract) DMS-FT-425 (PDF, 745.67 KB) for rail
(Access via https://www.transport.nsw.gov.au/projects/project-delivery-requirements)

Transport for NSW Tree and Hollow Replacement Guideline (Access via the TFINSW Environment
and Sustainability Source SharePoint site).

External access to relevant Transport for NSW documentation can be requested by emailing
environmentandsustainability@transport.nsw.gov.au.
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Overview -Guide 1: Pre-clearing process

Objective

The objective of this Guide is to provide guidance for the pre-clearing process that should be
conducted before any clearing takes place to minimise the impact on native flora and fauna.

Application of this Guide

This Guide is applicable where all or some of the following conditions are met:

Threatened flora populations, threatened fauna and/or a threatened ecological community
(TEC) has been identified to occur or potentially occur in the area during the environmental
assessment process.

Hollow-bearing trees, including standing dead trees with hollows are to be removed.

Native or non-native vegetation that is likely to provide habitat for resident native fauna.

Bushrock is to be removed.

Potential roosting habitat for microbats (e.g. in bridges or culverts) is to be disturbed or
removed.

Management requirements

EMF-BD-GD-0039

The Environment Manager should:

a.

C.

Review the environmental assessment to identify known locations of biodiversity
features and any required management measures,

Review the CEMP and supporting FFMSP. Key strategies include consultation with an
Ecologist to:

Determine the location of suitable habitat for release of fauna that may be encountered

during clearing.

Determine if staged habitat removal is warranted given impacts to habitat (Guide 4:

Clearing of vegetation and removal of bushrock).

Develop an Unexpected Threatened Species Finds Procedure utilising provided

template.
Incorporate all required actions in relevant clearing plans.

Undertake a pre-clearing survey at least one week before clearing commences to:

Confirm the locations of biodiversity features.
Identify fauna that have the potential to be disturbed as a result of clearing activities.

Ecologist checks for the presence of threatened species that were identified in the
environmental assessment as likely to occur. Undertake checks during optimal
conditions for the target species where possible.

Record the details for all hollow-bearing trees, trees containing threatened fauna and
flora, and any other habitat features.

Mark habitat features to be protected during construction and/or temporarily retained
as part of a staged clearing process.
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f. Confirm the location of pre-determined habitat identified for the release of any fauna
encountered on site.

g. Submit and updated maps/plans, pre-determined habitat for the release of fauna,
habitat features and recommended clearing procedures to the Environment Manager
and Authorised Representative.

Undertake a pre-clearing check no more than 24 hours before clearing commences to:

a. Licensed handler and/or Ecologist should capture and/or remove fauna that have the
potential to be disturbed as a result of clearing activities.

b. Relocate fauna into pre-determined habitat identified for fauna release.

c. All fauna handling to be carried out by licensed handler and/or Ecologists and in
accordance with Guide 9: Fauna handling.

d. Inform clearing contractors of any changes to the sequence of clearing if required
including any requirements for staged habitat removal.

e. Carry out staged habitat removal as outlined in Guide 4: Clearing of vegetation and
removal of bushrock where fauna habitat features have been identified and marked.
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Guide 2: Exclusion zones

Background

An exclusion zone is a designated ‘no-go’ area that is clearly identified and appropriately
fenced to prevent damage to native vegetation and fauna habitats, minimise the
distribution of weeds and disease and reduce the likelihood of fauna entering
construction. Exclusion zones may also be used to define approved clearing limits for a
project and areas where temporary fauna exclusion measures are required.

Ecological features that have been identified for retention during the planning/development phase
of a project may require protection during the construction/implementation phase. This could
include:

Vegetation outside of the assessed and approved clearing limits including individual trees.
Individual native and amenity trees to be retained within clearing limits.

Threatened flora.

Threatened ecological communities.

Hollow-bearing trees.

Aquatic habitats.

Areas of bushrock.

Areas that are infected by pathogens or areas
that need to be protected from pathogens.

Conservation areas and habitat features
identified as being of ecological significance
including vegetation required to support
proposed connectivity structures.

Figure 2.1: Example of mulch bund and construction Figure 2.2: Exclusion fencing around a retained

flagging delineating the construction zone from the threatened Bailey's Cypress Pines (Callitris
environmental protection area (Photo: Anthony baileyi) on the Bruxner Highway (Photo: Ben
Arena, TINSW). Christiansen, TINSW).

EMF-BD-GD-0039
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Such features can be inadvertently damaged or cleared during the construction process if not
protected. Damage can result from movement of machinery, vehicles and personnel and may be
direct (clearing outside approved limits) or indirect (spread of weeds into conservation zones, soil
compaction in root zones).

Additionally, fauna may need to be excluded from construction areas. Projects that result in wildlife
connectivity impacts (or where fauna vehicle strike is a possiblity) may require temporary fauna
exclusion measures during construction. This is a measure that is established around the clearing
boundary typically immediately post clearing that aims to keep fauna out of construction zones
(e.g. temporary fencing).

Objective

The objective of this Guide is to provide a process for determining and establishing exclusion zones
to prevent damage to native vegetation (including individual trees) and fauna habitats, minimise the
distribution of weeds and disease, and reduce the likelihood of fauna entering construction zones.

Application of this Guide

This Guide is applicable where areas within or adjacent to the work site require exclusion. Exclusion
zones may be for significant vegetation, threatened species, weeds, pathogens habitat features,
individual trees and/or management of fauna access.

Specialist input requirements

Use a qualified surveyor to mark out exclusion zones and clearing limits where clearing limits
have been specified in an approval and in other situations wherever practical.

For individual trees located within construction boundaries and identified for retention, seek
the advice of an AQF Level 5 Arborist when recommendations about identifying Tree
Protection Zones (TPZ) in this Guide cannot be applied or where incursions to a TPZ are
unavoidable.

Use qualified Ecologists to determine the appropriate type and location of any temporary
fauna exclusion measures required.

Management requirements

Determining exclusion zones

The Environment Manager should undertake the following general steps before construction
begins:

1.  Review background information including:
e Environmental assessments and accompanying flora and fauna reports.
e Conditions of approval.
e Project or Construction Environmental Management Plans (CEMP).

e Project or contract specifications.
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Select exclusion fence type / delineation
method considering:

Updated maps/plans showing pre-determined habitat for the release of fauna and habitat
features that were provided to the Environment Manager by an Ecologist as part of the pre-
clearing process.

The risk of the excluded area being
intruded upon. This should consider
the sensitivity of what is being
excluded, accessibility to the excluded
area, the limitations of fencing options
and the type and number of plant and
equipment.

The need to exclude fauna
(particularly threatened species) from
construction zones.

The area to be fenced/delineated.
Cost.

The risk of fauna being trapped,

injured or isolated (e.g.barbed-wire
fencing should not be installed in a
designated wildlife crossing zone).

Figure 2.3: Example of temporary construction fauna

Mark exclusion zones on a suitable plan.  ¢ycusion fencing on the Nelson Bay Road Upgrade
Suitable plans should: (Photo: Elle Hutchinson, TINSW).

Be based on up to date plans for the project such as design drawings issued ‘for
construction’. E.g Vehicle turning circles and parking areas should be clearly marked.

Include an aerial photograph image underlay.
Show construction chainages or similar distance markers used in construction.

Be clearly labelled, including the type of the exclusion fence to be used and any other
information relevant to the installation and maintenance of the exclusion zone.

State what is being excluded. In some circumstances, the reason for exclusion may not be
able to be identified on plans or signs due to security and/or cultural sensitivity e.g. rare
orchids.

Be displayed in prominent places in site sheds, included in environmental management
plans and provided in the site induction.

Outline any procedures that must be followed for access into exclusion zones.

Establish fencing/delineation limits prior to commencement of the project including:

Mark out exclusion zones with temporary markings such as pegs or paint. Locations of pegs
must be verified by qualified surveyor in accordance with QA Specification G71
Construction Surveys.
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e Temporary markers at to be placed no more than 25m apart along clearing boundary, and
no more than 2m apart adjacent to high risk or critical habitats.

e Survey pegs to be numbered to identify order or placement for temporary fencing around
high risk or critical habitats.

e Temporary fencing to be installed for duration of construction between marker / peg
locations.

Figure 2.4: Example of temporary construction fauna exclusion fencing targeting koala on
the Bonville Pacific Highway Upgrade Project (Photo: Scott Lawrence, TFINSW).

Table 2.1 presents a list of potential fencing options for the Environment Manager to choose from.
Note, this list is not exhaustive and other options may be suitable considering the risk of intrusion
and the sensitivity of the excluded area. Additonally, where temporary fauna exclusion fencing is
required, the type of fencing will depend on the target fauna species, e.g. frog or koala exclusion
fencing.

EMF-BD-GD-0039 OFFICIAL 31



aulepiny uswaseue|\ AlsIaAlpolg

Transport
for NSW

Table 2.1: Options for fencing of exclusion zones

Fencing
option

Examples Description

Type 1 Chain wire fencing
for high risk and
highly sensitive

sites.

Appropriate for
excluding most
larger fauna
species.

LPnpt . &>
Figure 2.5: Example of chain wire fencing
(Photo: TENSW)

Type 2 Metal fence panels
that join with simple
weighted footings

and clamps.

Figure 2.6: Example of temporary fencing
(Photo: Julie Ravallion, TINSW)

EMF-BD-GD-0039

Advantages

Allows for a greater degree of
protection due to the
sturdiness of the fencing.

Greatly reduces the risk of
intrusion into environmentally
sensitive areas.

Sturdy high fence will exclude
most large-ground-dwelling
fauna species. Modifications
can target specific species
(e.g. to prevent climbing or
digging).

Can be installed without
concrete footings.

Relatively easy and quick to
install on flat to mildly sloped
surfaces.

Does not require any ground
penetration.

Allows for a greater degree of
protection than Type 3 due to
the relative sturdiness of the
fencing.

Can have gates easily
integrated for access.

OFFICIAL

Disadvantages

Vegetation may need to be cleared.

Installation may not be possible before
works begin, which increases the risk of
entering exclusion zones (thus a
different fence type may be needed in
the interim).

Fauna may become trapped inside due
to its low permeability. If this occurs,
fauna will need to be removed by a
licensed handler and/or Ecologist in
accordance with Guide 9: Fauna

handling.
Relatively high cost.

Needs high-visibility material in some
circumstances.

Not suitable to deter smaller fauna
species without additional treatment
along bottom rail.

Not suitable for steep slopes.

Ongoing cost associated with hire.
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Fencing
option

Type 3

Type 4

EMF-BD-GD-0039

Examples

Figure 2.7: Example of para-web fencing
(Photo: Rebecca Vaughan, TTNSW)

Figure 2.8: Example of reflective bunting
(Photo: Brenton Hays, TTNSW)

Description

Para-web material
and star pickets are
most commonly
used for temporary
fencing of specific
and small areas
(e.g. individual
trees, small pockets
of vegetation), or
where there is
high/moderate risk
of intrusion.

Capped star pickets
and bunting with
reflective flags is
typically used for
larger areas with
moderate/low risk
of intrusion.

Advantages

Highly visible.

Relatively easy and quick to
install (where substrates are
not rocky).

Moderate cost.

Can be installed quickly and
easily (where substrates are
not rocky).

Low cost.

Different colours should be
used for different exclusion
zones.

OFFICIAL

Disadvantages

Does not physically prevent intrusion.

Not as strong as Type 1 and Type 2
fencing and therefore more easily
damaged.

Not appropriate for most fauna
exclusion. Para-web material may
exclude some small species (e.g. non-
climbing frogs), however additional
specific design features are required
(e.g. material is dug into the ground).

Moderate visibility and may be
overlooked.

Not as strong as other fencing types
and therefore more easily damaged.

Not appropriate for fauna exclusion.
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Establishing the exclusion zone

The following guidance applies when establishing exclusion zones:

Allow enough lead time to establish exclusion zones before clearing. Marking of exclusion
zones could be carried out during the pre-clearing process or at the same time as the marking
out of the construction footprint.

Mark out exclusion zones with temporary markings such as pegs or paint and, where possible,
use a qualified surveyor.

During clearing, trees are felled so as to fall away from the exclusion zone. Do not stockpile
felled vegetation or any other matter into exclusion zones without consultation with from the
Environment Manager.

If fauna exclusion measures are required and cannot be installed before clearing (e.g. fencing),
they are to be established immediately after clearing.

Erect signs to inform personnel of the purpose of the fencing. Signs should be clearly visible
from a distance of at least 20 metres and be general in nature, such as ‘Exclusion Zone’ or
‘Environmental Protection Zone'.

Store materials or equipment outside the exclusion zone

Locate construction parking, compounds, stockpiles and chemical storage away from vegetated
areas including exclusion zones.

=

Figure 2.9: An example of tree protection using flagging on Barton Highway project (Photo: Amy Evans,
TENSW).

EMF-BD-GD-0039
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Establishing tree protection zones
(TPZ)

Individual native and amenity trees within
construction boundaries should be retained
wherever possible or as required by approval
conditions from the environmental
assessment The tree protection zone (TPZ)
represents the area around a tree identified
for retention that should not be disturbed.
Disturbing the TPZ may damage the root
system and the health of the tree. To be
consistent with Australian Standard (AS
4970). TPZs are to be established prior to
construction activities near trees which are to
be retained and maintained for the duration
of construction activities.

The TPZ can be calculated as twelve times
the DBH (Diameter at Breast Height) of the
tree. For example, a 0.5 metre diameter tree
at breast height would have a TPZ of 6 metre

Elevaticn
View
crown protection

SRZ !

SEZ
—-— Crown
— TPZ

Plan view

Figure 2.10: Alternative approach' to calculating a
tree protection zone (TPZ) including canopy
protection. Australian Standard AS4970 (Reproduced
with permission?)

radius, which would give a 12 metre diameter TPZ. DBH is generally measured at 1.4 metre above
ground level, or as shown in Appendix A of the AS4970 for

trees on slopes, multi-trunked and leaning trees, and other

variations.

An alternative approach’ involves using the tree dripline plus Protection
an additional 1m buffer to define the TPZ (Figure 2.10)2 Using

this approach would be consistent with the Australian
Standard for tree with a DBH of less than 50 centimetres.
Where either approach is not possible, the advice of an AQF5
arborist, and/or person with Diploma of Horticulture

(Arboriculture) and/or equivalent experience is required. NO ACCESS

To be consistent with Australian Standard (AS 4970), fencing Contact:
needs to prevent access by machinery to the tree protection
zone and have a minimum height of 1.8 metres unless local

Tree

Zone

conditions preclude this. Shade cloth or similar should be
attached to reduce the transport of dust and other matter and

liquids.

Figure 2.11: Example Tree
protection zone sign

To be consistent with Australian Standard (AS 4970), fence Australian Standard AS4970

posts need be located clear of obvious roots. Install signs

(Reproduced with permission?)

clearly identifying the tree protection zone (see example sign in Figure 2.11).

T Not appropriate for mature trees with a narrow, upright growing habitat such as Norfolk pines. Seek Arborist advice for these trees.
2 Reproduced by Transport for NSW with the permission of Standards Australia Limited under licence CLF1222TFNSW. Copyright in AS 4970-
2009 vests in Standards Australia and Standards New Zealand. Users must not copy or reuse this work without the permission of Standards

Australia or the copyright owner.
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Managing unavoidable encroachments

Branch and trunk protection and
measures to reduce soil compaction are Q
required where construction works are x
in very close proximity to trees (see in &
Figure 2.12).

Encroachment including excavation,
compacted fill and machine trenching
within a TPZ may be undertaken in a
manner that will minimise impacts to
tree health. However, this requires
assessment, calculation and
management by a AQF5 arborist and is
best avoided if possible. Root mapping
may be required to determine the extent
of encroachment.

il

L

Trunk protection
{battens strapped together)

I

AT

Trenching and underground boring

Trenching may be required close to

trees as part of construction activities. Figure 2.12: Examples of branch, trunk and root protection
Severing the root structure of atreecan  from Australian Standard AS4970 (Reproduced with

lead to destabilisation, structural failure  permission?

or death of the tree.

To be consistent with Australian Standard (AS 4970), trenching is to be done outside of the TPZ.
Trenching within the TPZ may only be done in consultation with an AQFS5 arborist.

Trenching may require root pruning with the AQF5 arborist approval and supervision. Roots should
first be severed cleanly to the depth of the future excavation. The trench should then be hand dug
and roots pruned.

Severed roots need to be kept protected and managed in accordance with the AQF5 arborist’s
recommendations. If trenching is required within the TPZ, an alternative method such as
underground boring can be used.

Maintenance and monitoring

The Environment Manager should oversee the following:

e  Monitor the health of retained vegetation and seek advice from an AQF5 arborist if vegetation
shows signs of stress (discolouration, die back, wilting).

e Atleast weekly inspections of exclusion zones and tree protection zones. Repairs to fencing
are made where required.
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Additional checks should be
undertaken following storms
where there is a higher risk of
material falling on fencing.
Inspections of exclusion zones
should form part of regular site
environmental checks.

Regular assessments of the
adequacy and location of
exclusion zones by including this
as an auditable item in the
project audit schedule.

Maintain exclusion fencing until
the risk to disturbance within
the excluded zone has been
eliminated through other means.

Removal of fencing should be
undertaken in consultation with
Environment Manager and the
Authorised Representative.

Communication of the
importance of tree protection
zones, and any changes to the

Figure 2.13: An example of poor practice. Construction
materials should not be piled against trees and should be
located outside the tree protection zone (Photo: Mel
Cotterill, TENSW).

zones, to all site staff (e.g. in toolbox talks). Carry out formal inductions (including visitor
inductions) regarding the location and purpose of exclusion zones on site.

Use only defined access tracks and entry/exit points for all vehicle movements.

Do not store materials, perform wash-down or equipment maintenance or park
equipment/vehicles within TPZs. Seek advice from AQF5 Arborist to identify a suitable TPZ
where necessary and when planning and undertaking unavoidable encroachments within the

TPZ.

Reporting of any breaches of the exclusion zone and TPZs through the EMF-EM-PR-0001

Environmental Incident Procedure.
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Supporting documents

Environmental assessment and associated supporting documents (e.g. ecological report,
conditions of approval).

Environmental management plans and associated sub-plans and procedures for the works.
Australian Standard 4970 (2009) Protection of Trees on Development Sites.

Design documentation for projects detailed mapping of clearing limits, boundary locations and
clearing footprint.

Related Transport for NSW documents and resources

EMF-EM-PR-001 Environmental Incident Procedure. Available on the TFNSW Environment and
Sustainaiblity Source SharePoint site

Sydney Trains EMS-06-GD-0067 Vegetation Management in the Corridor.pdf

Sydney Trains EMS-06-WI-0150 Environmentally Sensitive Site Signage Work Instruction.pdf

Sydney Trains EMS-06-WI-0178 Fauna Impact Mitigation When Clearing Vegetation.pdf

Transport for NSW Standard requirements (Works Contract) DMS-FT-425 (PDF, 745.67 KB) for rail
(Access via https://www.transport.nsw.gov.au/projects/project-delivery-requirements)

Transport for NSW QA Specification for roads G40 Clearing and Grubbing (Access via the TFINSW
intranet ‘CPS documents directory’ page).

Transport for NSW QA Specification G36 Environment Protection for road (Access via the TINSW
intranet ‘CPS documents directory’ page).

Transport for NSW QA Specification G71 Construction Surveys (Access via the TEINSW intranet
‘CPS documents directory’ page).

External access to relevant Transport for NSW documentation can be requested by emailing
environmentandsustainability@transport.nsw.gov.au. .
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Overview -Guide 2: Exclusion zones

Objective

The objective of this Guide is to provide a process for determining and establishing exclusion
zones to prevent damage to native vegetation (including individual trees) and fauna habitats,
minimise the distribution of weeds and disease, and reduce the likelihood of fauna entering
construction zones.

Application of this Guide

This Guide is applicable where areas within or adjacent to the work site require exclusion and for
the protection of trees within development sites.

Exclusion zones may be for significant vegetation, threatened species, weeds, pathogens or
habitat features and/or fauna access. Tree protection zones (TPZ) may be required for trees
identified for protection within construction boundaries.

Management requirements

Review background documents such as environmental assessment reports, applicable
management plans and updated maps/plans that were developed as part of the pre-clearing
process.

e Select exclusion fence type considering:

a. Therisk of the excluded area being intruded upon.
b. The need to exclude fauna.

c. The area to be fenced.

d. Cost.

e. Therisk of fauna being trapped, injured or isolated.
e Mark exclusion zones on a suitable plan. Plans should:

a Be based on up to date plans for the project.
b. Include an aerial underlay.

c Include construction chainages.

d. Beclearly labelled and state what is being excluded.

e. Bedisplayed in prominent places in the site shed.

f.  Outline procedures that must be followed to access the exclusion zone.

e Allow enough lead time to establish exclusion zones before clearing.

e Mark out exclusion zones with temporary markings such as pegs or paint and, where
possible, use a qualified surveyor.

e During clearing, felled trees are kept out of the exclusion zone. Do not stockpile felled
vegetation into exclusion zones without consultation with the Environment Manager.

e Erect signsindicating the purpose of the fencing.

e Store materials or equipment outside exclusion zones.
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Avoid stockpiling materials and equipment and parking vehicles and machinery within the
tree protection zone of any tree.

Exclusion zones are to be regularly inspected and repairs to fencing are made where
required.

Carry out regular assessments of the adequacy and location of exclusion zones by including
this as an auditable item in the project audit schedule.

Maintain exclusion fencing until the risk to disturbance within the excluded zone has been
eliminated through other means.

Communicate the importance of exclusion zones, and any changes to the zones, to all site
staff and visitors (e.g. in toolbox talks and inductions).

Any breaches of the exclusion zone are reported through Environmental Incident Procedure
EMF-EM-PR-001.

Monitor the health of retained vegetation and seek advice from an AQF5 arborist if
vegetation shows signs of stress (discolouration, die back).

For trees to be retained within construction areas, identify and protect tree protection zones
and follow Australian Standard 4970 Protection of trees within development sites. Obtain
AQF5 arborist advice for unavoidable encroachments to tree protection zones.
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Guide 3: Re-establishment of native vegetation
Background

Re-establishment of native vegetation can be achieved through revegetation.
Revegetation serves a number of purposes including visual screening, air quality
improvements, erosion and sediment control, carbon sequestration, mitigation of the heat
island effect associated with urban environments as well as providing habitat resources
for native fauna.

All revegetation works should be based on sound ecological principles and be undertaken in
accordance with TINSW Landscape Design Guideline. Consultation and collaboration between
Ecologists and Landscape Designers is recommended. The Transport Biodiversity Policy also
requires native and amenity trees and tree hollows to be replaced for certain TFNSW projects,
which is addressed in the separate Tree and Hollow Replacement Guidelines.

Objective

The objective of this Guide is to promote good biodiversity outcomes, where native vegetation re-
establishment is required, by managing site conditions, material sourcing and procurement, and
seed and plant stock installation and establishment.

Positive biodiversity outcomes (e.g. Figure 3.1) may be
achieved through well planned and designed native
revegetation and landscaping that:

e Clearly integrates ecological objectives into
landscape plans including revegetating around
connectivity structures to encourage fauna use.

. Preferences locally sourced seed and plant
material.

. Focuses on vegetation that provides habitat and
fauna connectivity.

e  Supports third party requests to salvage plants,
plant part or seeds prior to clearing.

. Is maintained and monitored till established.

Application of this Guide

This Guide is applicable to all TFNSW projects where

native vegetation is required to be planted or re- Figure 3.1: Koala (Phascolarctos cinereus)
established and should be read in conjunction with the browsing on three year old koala feed
Transport Biodiversity Policy and Tree and Hollow trees planted as part of the Woolgoolga to
Replacement Guidelines. Ballina Upgrade of the Pacific Highway

(Photo: Sandpiper Ecological Surveys).
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Specialist input requirements

Licensed seed collectors are required to carry out any native seed collection required. It is
recommended that any seed collection contractors employed by TTNSW adopt Florabank
Guidelines and Florabank Model Code of Practice to ensure best practice seed collection.

Ecologists and Landscape Designers should work together on the preparation of revegetation
and landscape management plans and specifications.

Management requirements

When re-establishing native vegetation, the Environment Manager should ensure the following
steps are undertaken (where relevant):

1. Identify areas for the re-establishment of native vegetation.

Clearly identify the locations of areas to be revegetated on landscape plans.
2. Carry out native seed collection.

Native seeds are an important resource for revegetation efforts and seed salvage should
considered where clearing over 1ha will occur.

Allocate sufficient time for the collection of seed. This could involve collecting seed up to 12
months in advance of the revegetation works.

Key actions include:

e Seed should first be collected from all areas that are to be cleared as part of the
infrastructure project. By selecting a seed source that is from plants growing in similar
environmental conditions nearby, the plants should be naturally adapted to local conditions
and more likely to survive and prosper.

e Carry out all seed collection in accordance with Florabank Guidelines and Florabank Model
Code of Practice. Experienced and licensed seed collectors should carry out the seed
collection.

e  Where the seed resources from areas to be cleared are not sufficient or available, additional
seed may need to be collected from the region for the revegetation works. Selection of
suitable seed collection sites is critical for the genetic diversity of plant seed and for matching
the environmental conditions at planting.

3. Procure native plants.

Where possible, plants should be grown from local provenance seeds. This can only be achieved if
sufficient time has been made available after seed collection to allow for adequate growth for
successful planting or there is an available supply of indigenous plants from a local nursery. This
will enable plants to be well suited to the area resulting in less maintenance, better plant health,
better establishment and better compatibility with local flora and fauna species.
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Native plants may need to be specially grown
and sourced for use in the revegetation works.
These plants need to be appropriately
selected in consultation with Landscape
Architects and Ecologists. Consideration
should be given to a range of characteristics
such as species, height and drought tolerance.

Plants should be robust and of a sufficient size
to handle planting operations and exposure to
road/rail microclimates. The pot size and root-
ball development can be a key factor in the
plant survival rate (Figure 3.2).

Where native plants grown from local
provenance seed are not available, then native
species grown from seed collected from the
region are acceptable. Refer to Landscape
Guideline Appendix B which provides
prioritisation list for native provenance. All

Figure 3.2: Different container sizes for planting.
Note the deep-rooted pot for the Forestry tube stock
which is preferable for trees. The shorter Hiko and
tube stock pots may also be suitable for trees but
are well suited for shrubs (Photo: John Chang,
TENSW).

SWTCs (Scope of Work Technical Criteria) reference the guideline directly. Utilise QA Specification

R179 Clause 2.3 Plant Material in project documen

tation.

However there needs to be a clear demonstration that local native seed sources for planting are
not available. Consultation with specialists may be required if native plants of local provenance

are not readily available.

Use only plants that have been certified disease free for revegetation works. Nurseries usually

obtain this certification from relevant bodies such
Pathogen management.

4. Prepare the ground

The principal factor governing the quality of
revegetation is the ground conditions. Creating
the right ground conditions will significantly
assist good biodiversity outcomes.

In ideal circumstances, re-creating natural
ground conditions by spreading soils that are
collected from site (and appropriately stored in
accordance with RMS Stockpile Site
Management Guideline (2015) leads to natural
regeneration of local species and the best
revegetation outcome. Some projects or areas of
projects have been able to achieve this outcome.

Natural regeneration may not be possible due to
drainage changes, differing light levels, wind
exposure, soil damage, construction techniques
and weed infestation.

OFFICIAL

as the Botanic Gardens Trust. See Guide 7:

Figure 3.3: Topsoil being stockpiled at Moree for
re-use later in revegetation and landscaping
works (Photo: Lester Piggott, TINSW).
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However, there are a few principles that may help achieve the right ground conditions:

e Collect local native topsoils and leaf litter and store for use in the revegetation works. Carry
out tests on the stockpiled topsoil in accordance with TINSW NSW QA Specification R178
Vegetation. Where possible avoid the need to import soils and prevent weed infestation. See
Guide 6: Weed management, the RMS Stockpile Site Management Guideline, Guidelines for
Batter Surface Stabilisation using vegetation and the ‘Blue Book’ (Managing urban stormwater

Vol 1) for more information on weed management and stockpiling soils (Figure 3.3).

e Consider the physical and chemical properties of the soils and their organic profile. Soil in
areas to be revegetated should match surrounding soil conditions as closely as possible
unless adjacent areas are weedy or contaminated. Refer to Guidelines for Batter Surface
Stabilisation using vegetation for consideration of ameliorants and other additives to soils,
including mulch.

e Consider areas to be revegetated have an appropriate level of natural drainage that is not
impeded by surrounding underground or surface structures or prone to water logging.
Isolated pockets of land surrounded by hard surfaces should be avoided.

e Avoid compaction of soils in areas identified for revegetation. Where compaction has
occurred, the soil should be loosened.

5. Seeding

Once collected, native seed needs to be sown in a manner to suit the species. Consider the soil
type and depth, the moisture availability, aspect and the season in which the species should be
planted. Seed should receive adequate moisture to allow it to germinate before it is blown or
washed off the landscape. There are several seeding techniques that deal with moisture
requirements in different ways, including techniques for assisting seed germination. The different
techniques are summarised in Table 3.1. For further details see Guidelines for Batter Surface
Stabilisation using vegetation (2015).

Table 3.1: Techniques® for planting native seeds and assisting germination

Term Definition

Hand sowing Distribution of seed by manually spreading onto prepared ground. Hand
sowing is best suited to areas that are small and difficult to access orin
ecologically sensitive areas.

Direct seeding Also called ‘seed drilling’, this is the application of seed mechanically into
(Figure 3.7) the gr