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Report Assumptions and Limitations

1. Any description or information provided to the consultant by the client or third party is assumed to be correct.

2. All information has been sourced with care and verified to the best of the consultant’s knowledge. Any opinions
not duly researched are based upon the consultant’s experience and observations.

3. The consultant shall not be required to give testimony or attend court by reason of this report unless under a
contractual agreement, including payment of additional fees and charges for such services.

4. Modification or extraction of key contextual components invalidates the entire report.

5. There is no warranty, explicit or implicit, that the problems and deficiencies associated with the site or vegetation
may not arise in future.

6. Unless stated otherwise, the information contained within the report will address the items outlined in the
project brief or that were examined during any site assessment and reflect the condition of those items at the
time of inspection.

7. Unless otherwise specified, the inspection is limited to ground-based inspection of accessible areas without
dissection, excavation or probing.

8. This report and its recommendations reflect an impartial assessment of the tree and its condition based on the
available evidence and projected outcomes.
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Executive Summary
The following report examines the potential arboricultural impacts of the proposed development

within 3 The Blvd, Cheltenham NSW 2119. The client proposes to construct a secondary dwelling.

An inspection was undertaken by Kane Hollstein on 16 January 2023. This was undertaken to derive

tree retention values within the landscape, based on any heritage, environmental and arboricultural

principles.

This report is designed to provide information about the relative retention values of all trees that

may be affected by the project, assess the impacts of the project and provide recommendations for

alteration to design or construction methods where necessary to minimise negative impacts. The

report also provides recommended tree protection measures to ensure the viable, long-term

retention of trees to be retained where appropriate.

The report has applied the Australian Standard AS4970-2009 Protection of trees on development

sites which provides radial offsets to ensure the viability of trees where they are to be retained.

These offsets are known as the Tree Protection Zone (TPZ) and Structural Root Zone (SRZ). An

encroachment of less than 10% of the entire TPZ is considered minor provided it is outside the SRZ,

and the area lost is compensated for elsewhere and contiguous to the TPZ. A major TPZ

encroachment is considered to be greater than 10% of the entire TPZ area or within the SRZ.

The trees have been allocated a significance rating and retention value as determined by using the

Tree Significance - Assessment Criteria of the IACA Significance of a Tree, Assessment Rating System

(STARS)© (IACA, 2010). An explanation of the attributes required to achieve each category can be

found in Appendix A. The encroachment type relative to tree retention value and recommendation is

summarised in Table 1.

Table 1: Impact Assessment Summary

Retention Value

Impact Assessment

Recommendation

Encroachment

Type

High - Priority

for Retention

Medium -

Consider for

Retention

Low - Consider

for Removal
Grand Total

Remove - project

impacts
Major 4 4

Remove - project

impacts Total
4 4

Retain - generic Minor 1 1

Nil 2 2

Retain - generic Total 3 3

Retain - generic plus Major 1 1

Retain - generic plus

Total
1 1

Grand Total 1 3 4 8
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A total of 7 trees (T2, 3, 7 and 8) combined under 4 tree numbers have major, unmitigable

encroachments into their TPZ and SRZ for the proposed secondary dwelling and grading (cut) and

require removal to facilitate the proposed development. All are of low retention value.

Tree 1, located on the adjoining property, will also suffer a major TPZ encroachment into the SRZ due

to proposed fill activities. This is a high retention value tree, and efforts should be made to retain it.

If the development is to proceed, the entire footprint will need to be moved south by 1m. This would

result in a TPZ encroachment of 13.1% and be outside the SRZ. As the tree is in good health and

condition and will be largely subject to fill activities rather than root severance, this tree will be

viable for retention.

All remaining trees have a nil or minor TPZ encroachment and can be retained provided tree

protection measures are installed and maintained for the duration of the project.

The proposed development would therefore see the removal of a total of 7 trees (3 individual trees

and one group of 4) and the retention of 4 (Trees 1, 4, 5 and 6).
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1. Background

1.1. Introduction

Jennifer Zhen Li (the client) proposes to undertake an Arboricultural Impact Assessment and Tree

Protection Management Plan at 3 The Blvd, Cheltenham NSW 2119.

The client has engaged Canopy Consulting to investigate trees adjacent to the proposed works where

they may be adversely affected by the project.

The purpose of this report is to:

● identify trees within the study area

● assign retention values of all trees that may be affected within the site and those on

adjoining properties

● to assess the impacts of the project

● provide recommendations for alteration to design or construction methods where necessary

to minimise negative impacts

● make recommendations in accordance with Australian Standard 4970–2009: Protection of

Trees on Development Sites to ensure the viable, long-term retention of trees to be retained

where appropriate

1.2. Project Location

The proposal applies to the rear of 3 The Blvd, Cheltenham NSW 2119, more formally described as

Lot 2 in DP576233 (subject site).

Existing attributes of the subject site are noted as follows:

● The total area of the subject site is 1300.5m2

● The proposed development footprint is approximately 103.2m2

● Vehicular access to the subject site is currently facilitated via an existing vehicle crossover

and driveway, which extends from the west, along the southern boundary.

● The site is largely occupied by an existing two-storey dwelling.

● An existing terraced area was located to the east of the site where the development is

proposed.

● The R.L in the proposed development footprint varies from 104.6 along the northern

boundary to 106 in the southeastern corner.
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Table 2: Site Information

Allotment Type Commercial

Address 3 The Blvd, Cheltenham NSW 2119

Local Government
Area (LGA)

The Council of the Shire of Hornsby

Lot & DP Number 2/-/DP576233

Zoning and Local
Environment Plan (LEP)

R2 - Low-Density Residential under the Hornsby Local Environmental
Plan 2013

Site/Study Area 1300.5m2

1.3.

1.3. Project Area

The project area comprises the overall potential area of direct disturbance or impact by the project.

This may be temporary for construction or permanent for operational infrastructure and extend

below the ground surface.

Note that proposed laydown areas have not been formally provided, and their impacts have not

been assessed.

1.4. Reviewed Plans and Documents

This report has relied on the following plans and documents:

Table 3: Reviewed Plans and Documents

Title Author Dwg. No. Revision Date

SITE & SITE ANALYSIS PLAN
IN HOUSE GRANNY

FLATS
01 3 12.12.2022

SECONDARY DWELLING GROUND FLOOR
IN HOUSE GRANNY

FLATS
02 3 12.12.2022

SECONDARY DWELLING ELEVATIONS
IN HOUSE GRANNY

FLATS
03 3 12.12.2022

SECONDARY DWELLING ELEVATIONS
IN HOUSE GRANNY

FLATS
04 3 12.12.2022

SECONDARY DWELLING SECTION & BASIX
IN HOUSE GRANNY

FLATS
05 3 12.12.2022

SEDIMENT CONTROL PLAN
IN HOUSE GRANNY

FLATS
06 3 12.12.2022

CONCEPT LANDSCAPE PLAN
IN HOUSE GRANNY

FLATS
07 3 12.12.2022
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Title Author Dwg. No. Revision Date

DETAIL SURVEY OF LOT 2 IN DP 576233,

LOCATED AT No. 3, THE BOULEVARD ,

CHELTENHAM.

C&A SURVEYORS
23567-22

DET
V1 21.11.2022

1.5. Development/Project Description

The proposal involves the construction of a single-storey secondary dwelling which is anticipated to

include:

● Site preparation works, including tree clearing

● Earthworks (to achieve an FFL of RL 105.3 and FGL of 105.2)

● Infrastructure comprising civil works and utilities servicing

● Complementary landscaping and offset planting

The layout of the proposal is shown in Figure 1.

Figure 1: Site Location.

1.6. Legislative Context

The Commonwealth of Australia manages nationally significant ecological communities and heritage

items regulated under the Commonwealth Environmental Protection & Biodiversity Conservation Act

1999 (EPBC Act).

The EPBC Act delegates to the NSW Biodiversity Conservation Act 2016 (BC Act), allowing state and

local authorities to manage ecological and heritage matters of state or regional significance. The BC

Act repealed the NSW Threatened Species Conservation Act 1995 but still has some transitional

arrangements. The BC Act may require Species Impact Statement and Biodiversity Banking and Offset

Scheme agreements determined by the Biodiversity Assessment Method (BAM).
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NSW state planning legislation is regulated under the NSW Environmental Planning and Assessment

Act 1979 (EP&A Act), which manages significant development and infrastructure in NSW. The EP&A

Act utilises Environmental Planning Instruments (EPI). These instruments include State Environment

Planning Policies (SEPP) that deal with matters of state or regional environmental planning

significance and Local Environmental Plans (LEP) and Development Control Plans (DCP) that provide

local Councils with a framework for land usage.

1.7. Planning Controls

The report has considered the provisions of the The Council of the Shire of Hornsby Local

Environmental Plan 2013 (HLEP) and the The Council of the Shire of Hornsby Development Control

Plan 2013 (HDCP).

1.8. Tree Management Controls

Prescribed trees within the The Council of the Shire of Hornsby are protected under Section 1B.6 of

the HDCP made pursuant to Chapter 2 of the State Environmental Planning Policy (Biodiversity and

Conservation) 2021 (the BCSEPP). The HDCP generally protects all trees and palms that meet the

following:

● trees except exempt tree species in Hornsby Shire, as listed in Table 1B.6 (a) or subject to the

Biodiversity Offset Scheme,

● all trees on land within a heritage conservation area described within the HLEP, and

● all trees on land comprising heritage items listed within the HLEP.

● A tree is defined as a long lived woody perennial plant with one or relatively few main stems

with the potential to grow to a height greater than 3 metres.
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1.9. Additional Legislative Protections

The following relevant Government environmental and heritage mapping and overlays have been

reviewed (SEED - NSW Government, 2023). Table 4 indicates the presence of the items on site.

Table 4: Mapping Overlays

NSW OEH
Present on

Site
Relevance

Threatened Ecological Communities

(TEC) Greater Sydney

State Heritage Register

Biodiversity Values

DCP/LEP

Heritage
The site is within the Beecroft, Cheltenham Heritage Conservation

Area. As such, all trees are protected, and no exemptions apply.

Terrestrial Biodiversity

Environmentally Sensitive Land

The site is within the Beecroft, Cheltenham Heritage Conservation Area.

The site is not mapped to contain any vegetation of heightened environmental significance.

The 10/50 Vegetation Clearing Scheme was introduced following the 2013 bushfires in which more

than 200 properties were destroyed. The entitlement allows landowners within a designated 10/50

vegetation clearing entitlement area to clear trees if any part of the trunk that measures more than

30 centimetres in circumference (around the trunk) at the height of 1.3 metres above the ground, is

within 10 metres of the external wall of a building (NSW Rural Fire Service, 2020). This also applies to

multi-stemmed trees.

The site is not within a designated 10/50 vegetation clearing entitlement area.

The site and associated planning overlays are shown in Figure 2.
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Figure 2: Site location with associated planning overlays.
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2. Scope

Detail the health and condition of site trees and those on adjoining properties that may be affected

by the proposed works. This will be undertaken to derive tree retention values within the landscape

based on any heritage, environmental and arboricultural principles.

Provide as an outcome of the assessment, the following:

● a description of the trees

● observations made

● retention values

● discussion of the effects the location of the proposed works may have on the trees

● make recommendations required for remedial or other works to the trees, if and where

appropriate

● provide a description of the works or measures required to ameliorate the impact upon the

trees to be retained; by the proposed building works or future impacts the trees may have

upon the new building works if and where appropriate;

● or discuss the possible benefits of removal and replacement, if appropriate, for the medium

to the long-term amenity of the site.

3. Method

3.1. Data Collection

To record the above-ground health and condition of each tree, a Visual Tree Assessment (VTA),

adapted from (Lonsdale, 1999), was undertaken from ground level on 16 January 2023 by Kane

Hollstein.

This involved an inspection of

● Tree health and structural condition; both long and short term

● Site conditions

● Amenity value

● Heritage value

● Habitat value

● Environmental value

All diameter measurements were taken with a diameter tape or forestry callipers. All height and

canopy spread values were estimated. Any offset measurements were measured with a tape

measure.
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Data was collected using GIS software linked to a Trimble Catalyst DA-2 GPS antenna with 1cm-2cm

accuracy in optimal GPS conditions. Where trees were located on the survey plan, the locations were

corrected using the following parameters:

● Locations were corrected to the dwg survey plan where present.

● Where absent from the survey, the GPS location was used. Using this method; locations may

be +- 1m due to tree canopies and GPS interference.

Proposed plans were georeferenced to the survey plan and impacts were assessed in GIS software.

Some discrepancies may exist between surveyed boundaries and those provided by the NSW

cadastre.

3.2. Useful Life Expectancy

Estimated remaining Useful Life Expectancy (ULE) has been derived using a modified version of the

TreeAZ SULE method (Barrell, 2009). An explanation of attributes required to achieve each category

can be found in Appendix A.

3.3. Retention Value

The trees have been allocated a significance rating determined using the Tree Significance -

Assessment Criteria of the IACA Significance of a Tree, Assessment Rating System (STARS)©. An

explanation of attributes required to achieve each category can be found in Appendix A.

Tree retention value has been assessed using the Retention Value - Priority Matrix of the IACA

Significance of a Tree, Assessment Rating System (STARS) © which is a matrix assessment of

landscape significance and estimated Useful Life Expectancy. An explanation of attributes required to

achieve each category can be found in Appendix A.

3.4. Tree Protection Zone and Structural Root Zone

The Tree Protection Zone (TPZ) and Structural Root Zone (SRZ) methods have been derived from the

Australian Standard 4970–2009: Protection of Trees on Development Sites (Standards Australia

Limited, 2009). The radius of the TPZ is calculated for each tree by multiplying its Diameter at Breast

Height (DBH) by 12.

TPZ radius = DBH × 12

In the event the crown spread of the tree extends beyond this offset; the TPZ may be adjusted to the

outer extent of the crown spread.

The SRZ is the area around the base of a tree required for the tree’s stability in the ground. The SRZ is

nominally circular with the trunk at its centre and is expressed by its radius in metres.

SRZ radius = (D x 50) 0.42 x 0.64
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4. Observations

4.1. Site Soils

Site soils may deviate from their natural state due to past urban development. The site is located on

the Gymea Erosional soil landscape which is described as ‘undulating to rolling rises and low hills on

Hawkesbury Sandstone. Local relief 20-80 m, slopes 10-25%. Rock outcrop <25%. Broad convex

crests, moderately inclined sideslopes with wide benches, localised rock outcrop on low broken

scarps. Extensively cleared open-forest (dry sclerophyll forest) and eucalypt woodland.’ (Department

of Planning, Industry and Environment, 2020)

Soils of the Gymea Erosional landscape are characterised by ‘shallow to moderately deep (30-100

cm) Yellow Earths (Gn2.24) and Earthy Sands (Uc5.11, Uc5.23) on crests and inside of benches;

shallow (<20 cm) Siliceous Sands (Uc1.21) on leading edges of benches; localised Gleyed Podzolic

Soils (Dg4.21) and Yellow Podzolic Soils (Dy4.11, Dy5.11, Dy5.41) on shale lenses; shallow to

moderately deep (<100 cm) Siliceous Sands (Uc1.21) and Leached Sands (Uc2.21) along drainage

lines.’ (Department of Planning, Industry and Environment, 2020)

Vegetation of this soil landscape is described as ‘The original dry sclerophyll woodland and

open-forest have been extensively cleared. Low, dry sclerophyll open-woodland dominates ridges

and upper slopes. Common species include red bloodwood Eucalyptus gummifera, yellow

bloodwood E. eximia, scribbly gum E. haemastoma, brown stringybark E. capitellata and old man

banksia Banksia serrata. On the more sheltered slopes, black ash E. sieberi, Sydney peppermint E.

piperita and smooth-barked apple Angophora costata are common tree species. The dry sclerophyll

understorey consists of shrubs from the families Epacridaceae, Myrtaceae, Fabaceae and

Proteaceae.’ (Department of Planning, Industry and Environment, 2020)
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4.2. Summary of Tree Observations

Complete tree attributes and observations can be found in Appendix B - Tree Assessment Schedule. A

total of 11 trees were assessed under 8 tree numbers. Where trees were similar in size, species, and

location and were of lower significance in the landscape, they were grouped together.

Tree 1 was located within the adjoining property to the north and was a large mature example of

Araucaria columnaris (Cook Pine).

Trees 2 and 3 were located along the eastern boundary and were both mature Ulmus parvifolia

(Chinese Elm). The trees exhibited a spreading habitat with elongated branches and a history of

failure. Tree 3 possessed a large fractured branch in the northern crown. Given the age of the trees

and developing trend of failure, both were allocated a short remaining useful life expectancy of 5-15

years.

Photos and a subset of observations can be accessed using this link.

Table 5 summarises the mix of species and origin.

Table 5: Tree Species and Origin Summary

Botanical Name Exotic Native Grand Total

Araucaria columnaris 1 1

Ficus benjamina 1 1

Howea forsteriana 3 3

Rhaphiolepis indica 1 1

Ulmus parvifolia 2 2

Grand Total 3 5 8

Table 6 summarises the trees’ legislated protection status under the HDCP. This assessment considers

the size of the tree or exemption due to their species.

Table 6: Tree Legislated Protection Status

DCP Status
No. of

trees
Tree Numbers

Protected 8 1 2 3 4 5 6 7 8

Exempt 0

N/A 0

Total 8
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4.3. Tree Significance

Determined using the Tree Significance - Assessment Criteria of the IACA Significance of a Tree,

Assessment Rating System (STARS)© (IACA, 2010); tree 1 was determined to possess a High

Landscape Significance Rating due to it being:

● in good condition and good vigour;

● having a form typical for the species;

● a remnant or is a planted locally indigenous specimen and/or is rare or uncommon in the

local area or of botanical interest or of substantial age;

● visually prominent and visible from a considerable distance when viewed from most

directions within the landscape due to its size and scale and makes a positive contribution to

the local amenity;

Table 7: Landscape Significance Rating

Landscape Value
No. of

trees
Tree Numbers

1 (High) 1 1

2 (Medium) 2 2 3

3 (Low) 5 4 5 6 7 8

4 (Environmental Pest / Noxious Weed) 0

5 (Hazardous / Irreversible Decline) 0

Total 8

4.4. Retention Value

Determined using the Retention Value - Priority Matrix of the IACA Significance of a Tree, Assessment

Rating System (STARS) © (IACA, 2010), which is a matrix assessment of landscape significance and

estimated Useful Life Expectancy. Tree retention values are summarised in Table 8.

Table 8: Retention Value

Retention Value
No. of

trees
Tree Numbers

High - Priority for Retention 4 1 6 5 4

Medium - Consider for Retention 1 8

Low - Consider for Removal 3 2 3 7

Priority for Removal 0

Total 8
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4.5. High Retention Value (HRV) Trees

These trees are considered important for retention and should be retained and protected. Design

modification or re-location of buildings should be considered to accommodate the setbacks as

prescribed by the Australian Standard AS4970-2009 Protection of trees on development sites.

Tree-sensitive construction must be implemented, e.g. pier and beam, etc, if works are to proceed

within the Tree Protection Zone

4.6. Medium Retention Value (MRV) Trees

These trees may be retained and protected. These are considered less critical; however, their

retention should remain a priority, with removal only if adversely affecting the proposed

building/works and all other alternatives have been exhausted.

4.7. Low Retention Value (LRV) Trees

These trees are not important for retention, nor require special works or design modifications to be

implemented for their retention.

4.8. Priority for Removal (PFR) Trees

These trees are considered hazardous, or in irreversible decline, or weeds and should be removed

irrespective of development.
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Figure 3: Map showing retention values, tree protection zones, and structural root zones, and overlaid plans.
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5. Discussion

5.1. Tree Protection Zone (TPZ)

The Tree Protection Zone (TPZ) is a radial distance measured from the centre of the trunk.

Application of the TPZ is intended to ensure the protection of the root system and canopy from

potential damage incurred from construction works and ensure the long-term health, stability and

landscape viability of each tree to be retained.

Incursions into the TPZ may occur due to excavation, modification of existing ground levels, trenching

or inverting the soil profile. Such works may damage part or all of the root system or affect soil

structure and growing conditions required for long-term growth.

5.2. Structural Root Zone (SRZ)

The Structural Root Zone (SRZ) is the area required for mechanical support and anchorage of a tree.

The woody root growth and soil cohesion in this area are required to hold a tree upright.

Incursions into the SRZ are not recommended as they are likely to result in loss or damage to woody

roots which may significantly affect stability. However, fully elevated, pier and beam type

construction or hand-dug services are possible within the SRZ.

5.3. Acceptable Encroachments into the TPZ

An encroachment of less than 10% of the entire TPZ is considered minor provided it is outside the

SRZ and the area lost is compensated for elsewhere and contiguous to the TPZ.

A major encroachment is considered to be greater than 10% of the entire TPZ area. Where

unavoidable, exploratory excavation using non-destructive methods such as pneumatic, hydraulic or

hand digging may be required to evaluate the extent of potential damage to the root system and

determine whether the tree(s) will remain viable. The area lost to encroachment should be

compensated for elsewhere and contiguous to the TPZ.

Additional encroachments within the TPZ are acceptable, provided the arborist can demonstrate the

tree(s) will remain viable.

5.4. Impact Mitigation Measures

TPZ encroachments should be offset and mitigated using a range of possible measures to ensure

impacts are minimised and, therefore, trees remain viable post construction. Mitigation measures

should be increased relative to the level of encroachment within the TPZ.
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AS 4970-2009 outlines the types of TPZ encroachment and mitigation measures required to ensure

long-term viability, which are summarised in Table 9. These measures are only required if a tree is to

be retained.

Table 9: Mitigation Measures

Encroachment

Type
Mitigation Measures

Nil
● Where indirect or inadvertent encroachments may occur due to haul routes or

machinery movement, tree protection should be installed.

Minor

● The area lost to encroachment must be offset elsewhere and contiguous to the TPZ.

● Detailed root investigations should not be required.

● Tree protection must be installed and maintained.

Major

● The Project Arborist must demonstrate the tree(s) will remain viable.

● Root investigations using non-destructive methods may be required to clarify or confirm

the impacts on trees to be retained.

● The area lost to encroachment must be offset elsewhere and contiguous to the TPZ.

● All works and excavations within the TPZ must be supervised by the Project Arborist.

● Tree protection must be installed and maintained for the duration of the project.

● Additional measures such as mulching or temporary irrigation may be required.

Figure 4: Indicative zones of TPZ and SRZ encroachment.
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5.5. Impact Assessment

The following criteria have been considered to determine the impact on site trees that may occur

due to the proposed development:

● Existing ground levels (R.L)

● Footprint of the proposed development, temporary structures, and laydown areas.

● Extent of the TPZ/SRZ

● Incursion into the TPZ, including any cut, fill, benching and shoring activities beyond the

development footprint.

● Incursions to the tree canopy from the building or temporary structures (scaffolding)

● Existing site and soil conditions

The impacts of the proposed development are summarised in Table 101.

Table 10: Impact Assessment Summary

Retention Value

Impact Assessment

Recommendation

Encroachment

Type

High - Priority

for Retention

Medium -

Consider for

Retention

Low - Consider

for Removal
Grand Total

Remove - project

impacts
Major 4 4

Remove - project

impacts Total
4 4

Retain - generic Minor 1 1

Nil 2 2

Retain - generic Total 3 3

Retain - generic plus Major 1 1

Retain - generic plus

Total
1 1

Grand Total 1 3 4 8

A total of 7 trees (T2, 3, 7 and 8) combined under 4 tree numbers have major, unmitigable

encroachments into their TPZ and SRZ for the proposed secondary dwelling and grading (cut) and

require removal to facilitate the proposed development. All are of low retention value.

1 No tree protection measures may be recommended as the tree(s) are outside the expected area of construction.
Generic tree protection measures include tree protection fencing, trunk and/or branch protection and restriction of activities within the TPZ.
Genric plus protection measures include generic tree protection measures plus supervision of works within the TPZ and may include, in combination:

● The use of root sensitive construction techniques

● Design revision

● Routing services outside the TPZ

● Root mapping
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Tree 1, located on the adjoining property, will also suffer a major TPZ encroachment into the SRZ due

to proposed fill activities. This is a HRV tree and efforts should be made to retain it. If the

development is to proceed, the entire footprint will need to be moved south by 1m. This would

result in a TPZ encroachment of 13.1% and be outside the SRZ. As the tree is in good health and

condition and will be largely subject to fill activities rather than root severance, this tree will be

viable for retention.

All remaining trees have a nil or minor TPZ encroachment and can be retained provided tree

protection measures are installed and maintained for the duration of the project.

The proposed development would therefore see the removal of a total of 7 trees (3 individual trees

and one group of 4) and the retention of 4.
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Table 11: Impact Assessment Schedule

Tree

no.

Retention

Value
Encroachment into TPZ/SRZ

Encroachment

Type
Likely Impact

Impact Assessment

Recommendation

Additional Tree Protection

Measures

1
High - Priority

for Retention

TPZ encroachment for footprint, level

changes (fill) and/or grading (16.00%)

which enters the SRZ

Major

As the encroachment will enter the SRZ,

the tree will not remain viable.

However, if the entire construction is

moved to the south, the encroachment

will marginally exceed 10% and be

outside the SRZ. Given the good health

of the tree and species characteristics,

this will be acceptable

Retain - generic plus

Move entire built form to the

south, outside the SRZ providing

a buffer of at least 1m

2

Low -

Consider for

Removal

TPZ encroachment for footprint, level

changes and/or grading (37.00%) which

enters the SRZ

Major

The tree will become destabilised due

to the type and level of encroachment

and is therefore not viable for retention

Remove - project

impacts

3

Low -

Consider for

Removal

TPZ encroachment for footprint, level

changes and/or grading (24.00%) which

enters the SRZ

Major

The tree will become destabilised due

to the type and level of encroachment

and is therefore not viable for retention

Remove - project

impacts

4

Medium -

Consider for

Retention

TPZ encroachment for footprint, level

changes and/or grading (1.00%)
Minor

No significant impact expected

provided tree protection measures are

installed and maintained

Retain - generic

5

Medium -

Consider for

Retention

No direct encroachment Nil

No significant impact expected

provided tree protection measures are

installed and maintained

Retain - generic

6

Medium -

Consider for

Retention

No direct encroachment Nil

No significant impact expected

provided tree protection measures are

installed and maintained

Retain - generic

7

Low -

Consider for

Removal

TPZ encroachment for footprint, level

changes and/or grading (5.00%) which

enters the SRZ

Major

The tree will become destabilised due

to the type and level of encroachment

and is therefore not viable for retention

Remove - project

impacts
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Tree

no.

Retention

Value
Encroachment into TPZ/SRZ

Encroachment

Type
Likely Impact

Impact Assessment

Recommendation

Additional Tree Protection

Measures

8

Low -

Consider for

Removal

TPZ encroachment for footprint, level

changes and/or grading (18.00%) which

enters the SRZ

Major

Trees are within the footprint of the

proposed design and are therefore not

viable for retention

Remove - project

impacts
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Figure 5: Impact Assessment
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6. Recommendations

6.1. Project Arborist

An official “Project Arborist” must be commissioned to oversee the tree protection, and any works

within the TPZs and complete regular monitoring compliance certification.

The project arborist must have a minimum of five (5) years of industry experience in arboriculture,

horticulture with relevant demonstrated experience in tree management on construction sites, and

Diploma level qualifications in arboriculture – AQF Level 5.

6.2. Tree Retention and Removal

The recommendations of this report do not constitute consent to remove trees subject to this report.

The council or consent authority should be contacted prior to undertaking works as consent may be

required to remove and/or prune the tree(s).

Table 12 summarises tree removal and retention and is shown in Appendix C - Tree Protection

Management Plan. The proposed development would therefore see the removal of a total of 7 trees

(3 individual trees and one group of 4) and the retention of 4.

Table 12: Tree Retention and Removal

Recommendation
No. of

tree
Tree Numbers

Remove - project impacts 4 2 3 7 8

Remove - irrespective 0

Retain - generic 3 4 5 6

Retain - generic plus 1 1

Total 8

Trees marked for removal are to be physically marked with paint prior to site establishment as per

the approved TPMP. Before removal, the Project Arborist must confirm that all marked trees

correspond with those shown in Appendix B - Tree Assessment Schedule and Appendix C – Tree

Protection Management Plan.
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Tree removal is to be carried out prior to the erection of protection fencing. Under no circumstances

are trees marked for retention within protection areas to be damaged. Vehicles and heavy machinery

used by contractors are also to be kept clear of these protection areas.

Stumps to be removed from within protection areas are to be removed in a manner that avoids

damaging or disturbing roots of trees to be retained. This may include stump grinding or careful

‘picking' of the stumps with machinery. Both methods are to be approved by the Project Arborist.

6.3. Generic Tree Protection

Generic tree protection measures are recommended to restrict construction activities within the TPZ

which may adversely affect the health and condition of a tree to be retained. In order of precedence,

the following is required for trees to be retained and is shown in Appendix C - Tree Protection

Management Plan

1. Install TPZ fencing and signage. Where impractical;

2. Install trunk and ground protection where machine access is required.

Notes:

● All activities within the fenced TPZ are to be supervised by the project arborist.

● TPZ fencing is not to be moved.

6.4. Specific Tree Protection Measures

The following specific tree protection measures are required if tree 1 is to be retained. These

measures are to be read in conjunction with Appendix C –  Tree Protection Management Plan

(TPMP). The TPMP indicates the position of tree protection devices and other measures to ensure

the protection of trees within the site to be retained as part of the proposed development.

Tree 1, located on the adjoining property, will suffer a major TPZ encroachment into the SRZ due to

proposed fill activities. If the development is to proceed, the entire footprint will need to be moved

south by 1m. This would result in a TPZ encroachment of 13.1% and be outside the SRZ. As the tree is

in good health and condition and will be largely subject to fill activities rather than root severance,

this tree will be viable for retention.

6.5. Tree Pruning

No tree pruning is anticipated. In the event pruning is required, consent from council will be

required. In addition:

● Trees are to be pruned in accordance with AS 4373-2007: Pruning of Amenity Trees

(Standards Australia, 2007).

● Trees are to be dismantled and/or removed in such a manner as to avoid damage to adjacent

or understory vegetation and structures.
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● All pruning works should be completed by a minimum AQF Level 3 Arborist or under direct

supervision thereof.

6.6. Compliance Inspection and Reporting

Compliance inspections are recommended to be completed on a quarterly basis through the

construction stage.

Following each inspection, the project arborist shall prepare a document detailing the condition of

the trees. These documents should certify whether the works have been completed in compliance

with the approved consent conditions relating to tree protection. These reports should contain

photographic evidence where necessary.

Inspections are to be conducted by the project arborist at several key points during the construction

in order to ensure that protection measures are being adhered to during the construction stages and

decline in tree health or additional remediation measures can be identified.

Any works within tree protection zones are to be monitored and supervised by the Project Arborist.

6.7. Compliance and Certification Reporting – Hold Points

The following project milestones are recommended to be carried out by the project arborist. These

inspections are summarised below and expanded upon in the following sections.

Table 13: Compliance and Certification Table

Construction

Stage
Task Responsibility Certification

Timing of

Inspection

Pre-construction

Indicate clearly (with spray

paint or tape on trunks) trees

approved for removal only

Principal Contractor Project Arborist

Prior to site

establishment

Install tree protection

measures

Induct construction staff into

Tree Protection Management

Plan

During

Construction

Supervise all excavation works

proposed within the TPZ of

trees to be retained

As required prior to

the works proceeding

adjacent to trees to

be retained

Inspection of trees by Project

Arborist

Quarterly during

construction period

Post-construction
Final Inspection of trees by

Project Arborist

Following practical

completion of works
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6.8. Exploratory Root Investigation

Where trees are intended to be retained, and potential works areas may enter the TPZ or SRZ,

determining root location and, therefore the impact on the trees is an important process. This will

apply to any services which are proposed to be excavated within the TPZ of trees to be retained.

Exploratory root excavation should be undertaken in a manner that causes the least amount of

damage to root material in the process. This may include the use of air excavation (air-spade) or

hydro or dry-vac excavation. Root investigations should be undertaken at pre-agreed locations that

will most effectively guide the design.

Findings of the root investigation should be compiled into a report which identifies significant roots

that should be retained and less significant roots that may be appropriate for severance. The size and

volume of roots which may be cut must be assessed by an arborist and consider tree physiology,

existing site and soil conditions and species traits and tolerance of root pruning.

6.9. Demolition of Existing Hard Stand Areas

Demolition of existing hard stand areas within the TPZ of trees to be retained may be undertaken

using machinery but must be under the supervision of the Project Arborist. Demolition of the ground

surfaces must be undertaken from existing hard stand areas or ground protection and should

commence at the outer extent of the existing surface material and move away from trees to be

retained.

6.10. Fill within Tree Protection Zones

Where unavoidable, fill placed within TPZ of trees to be retained shall be well-drained material

equivalent or finer in texture than the existing site topsoil material and should comply with AS

4419:2003 Soils for Landscaping and Garden Use.

The fill can be lightly consolidated but not to engineering standards. If fill is to be placed by

machinery, this must be done from outside the TPZ or from existing hard stand areas. Alternatively,

ground, trunk and branch protection may be used to facilitate machine access.

6.11. Offset Planting

Any tree approved to be removed from a site should be replaced with a tree of like habit and

indigenous to the LGA where possible, planted as near as practicable to the location of the removed

tree, grown to maturity and replaced if the planting fails to survive and thrive.

Trees should be sourced from a reputable nursery with stock grown to NATSPEC and Australian

Standard AS 2303:2018 Tree Stock for Landscape Use criteria.

Trees should be a minimum of 75L pot size at the time of planting.
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The trees should be planted and mulched with suitably composted, natural, hardwood mulch as per

Figure 6.

Figure 6: Recommended tree planting process. (Arbor Day Foundation, 2020)

6.12. Landscaping Works within Tree Protection Zones

The landscape plan is to be checked for compliance with the TPMP. Staged removal of tree protection

methods may be required to facilitate landscaping works.

Any landscaping works within the TPZ of trees to be retained are to be under the direct supervision

of the Project Arborist. These may include but are not limited to; retaining walls, irrigation and

lighting systems, topdressing, planting and paving.

Any landscaping works requiring excavation for drainage or the like is to be undertaken using

non-destructive methods previously described.

6.13. Trenching for Installation of Underground Services

All underground services should be routed outside the TPZ of trees to be retained. Where

unavoidable, services may be installed via alternative methods which may include tree sensitive
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excavation or Horizontal Directional Drilling (HDD). Where HDD is used, entry and exit pits are to be

located outside the TPZ of trees to be retained.

Where excavation or trenching is required to facilitate the installation of underground services within

the TPZs of any site trees arborist supervision is required. Works should be undertaken using

techniques that are sensitive to tree roots to avoid unnecessary damage. Such techniques include

● Excavation by hand

● Excavation using a high-pressure water jet and vacuum truck

● Excavation using an Air Spade with a vacuum truck.

Machine excavation is prohibited within the TPZs of retained trees unless undertaken at the direct

consent from the project arborist and/or the responsible authority.

Where a situation occurs that a significant root (root greater than >50 mm diameter) requires

pruning or removal, the root is to be severed with a sharp saw implement by or under the instruction

of the Project Arborist.
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7. Tree Protection – Pre-Construction

7.1. Site Establishment

The Project Arborist is to be provided a copy of the Construction Management Plan (CMP) to check

for compliance with the TPMP. The CMP should ensure that site sheds, haul roads, laydown areas

and sediment control are located outside the TPZ of trees to be retained.

At the completion of site establishment, the Project Arborist is to certify that tree protection

measures comply with the TPMP.

7.2. Tree Protection Zone Fencing

Protective fencing is to be installed as per Appendix C – Tree Protection Management Plan. Fencing is

to comply with Australian Standard AS 4687-2007 Temporary fencing and hoardings (Standards

Australia, 2007).

Once erected, protective fencing must not be removed or altered without approval from the project

arborist. The TPZ fencing should be secured to restrict access.

TPZ fencing is to be a minimum of 1.8m high and mesh or wire between posts must be highly visible.

Fence posts and supports should have a diameter greater than 20mm and should ideally be

freestanding, otherwise be located clear of the roots.

Tree protection fencing must remain intact throughout all proposed construction works and must

only be dismantled after their conclusion. The temporary dismantling of tree protection fencing must

only be done with the authorisation of the Project Arborist and/or the responsible authority.

An example of tree protection fencing is shown in Figure 7.

Any works to be undertaken within the Tree Protection Zone fencing are to be monitored and

certified by the project arborist.
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Legend:

1. Chain wire mesh panels with

shade cloth (if required)

attached, held in place with

concrete feet.

2. Alternative plywood or wooden

paling fence panels. The fencing

material also prevents building

materials or soil entering the

TPZ.

3. Mulch installation across the

surface of TPZ (at the discretion

of the project arborist). No

excavation, construction activity,

grade changes, surface

treatment or storage of

materials of any kind is

permitted within the TPZ.

4. Bracing is permissible within the

TPZ. Installation of supports

should avoid damaging roots.

Figure 7: Recommended tree protection fencing measures. (Standards
Australia, 2009)

7.3. Prohibited Activities within the TPZ

Activities generally excluded from the TPZ included but are not limited to-

a) Machine excavation including trenching;

b) Excavation for silt fencing;

c) cultivation;

d) storage;

e) preparation of chemicals, including preparation of cement products;

f) parking of vehicles and plant;

g) refuelling;

h) dumping of waste;

i) wash down and cleaning of equipment;

j) placement of fill;

k) lighting of fires;

l) soil level changes;

m) temporary or permanent installation of utilities and signs, and
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n) physical damage to the tree.

7.4. Tree Protection Signs

Signs identifying the TPZ are to be installed on the tree protection fencing in 10m intervals. An

example is shown below in Figure 8.

Figure 8: Example of tree protection signage. (Standards Australia, 2009)

7.5. Sediment Control

Sediment control within tree protection zones is to be installed to avoid below ground excavation as

this may damage roots. Coir logs installed above grade that are pinned to avoid roots are an

acceptable method.

7.6. Ground, Trunk and Branch Protection

If temporary access for machinery is required within the TPZ of trees to be retained, ground

protection measures will be required. The purpose of ground protection is to prevent root damage

and soil compaction. Measures may include a permeable membrane such as geotextile fabric

beneath a 100mm thick layer of mulch or crushed rock below rumble boards, or steel plates or track

mats as per Figure 9.
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Tree trunk/s and/or major branches located within close proximity to works must be wrapped with

protective hessian or similar acceptable material to prevent tree injury. Major branches would

typically be considered to be of a diameter greater than 100mm diameter.

Timber battens (50 mm x 100 mm x 2000mm or similar) must be placed around tree trunks with

battens spaced at 100 mm intervals and fixed against the trunk using metal or durable plastic

strapping with connections appropriately finished or covered to protect pedestrians from snagging

injury. The hessian and timber battens must not be fixed to the tree. Tree trunk and major branch

protection are to remain in place for the duration of works and must be removed at the completion

of the project.

Figure 9: Details of trunk, branch and ground protection. (Standards Australia, 2009)

7.7. Scaffolding

Where scaffolding is required it should be erected outside the TPZ. Where it is essential for

scaffolding to be erected within the TPZ, branch removal should be minimised. This can be achieved

by designing scaffolding to avoid branches or tying back branches. Where pruning is unavoidable it

must be specified by the project arborist in accordance with AS 4373-2007 Pruning of Amenity Trees.

NOTE: Pruning works will require approval by determining authority.
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The ground below the scaffolding should be protected by boarding (e.g. scaffold board or plywood

sheeting) as shown in Figure 10. Where access is required, a boardwalk or other surface material

should be installed to minimise soil compaction. Boarding should be placed over a layer of mulch and

impervious sheeting to prevent soil contamination. The boarding should be left in place until the

scaffolding is removed.

Figure 10: Details of scaffold installation. (Standards Australia, 2009)
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8. Tree Protection Methodology – Construction Stage

8.1. Excavations Within Tree Protection Zones

The Project Arborist is to monitor the impacts of demolition, bulk earthworks, and installation of

temporary infrastructure including building, sediment control and drainage works.

Where the extent of encroachment is less than 10% of the TPZ, including any excavations for

benching and shoring, excavation may be undertaken using conventional construction methods. 10%

of the TPZ is equivalent to one-third of the TPZ radius on one side as shown in Figure 11.

Figure 11: Example of permissible encroachment into the TPZ. (Standards Australia, 2009)

Where the encroachment is to be greater than 10% of the TPZ and prior to any mechanical

excavations for building foundations, shoring, retaining wall or pavement subgrade within the TPZ of

trees to be retained; exploratory excavation using non-destructive methodology shall be undertaken

at the perimeter of the structure, excavation required for shoring, retaining wall or pavement

subgrade within the TPZ.

Such techniques include:
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● Excavation by hand

● Excavation using a high-pressure water jet and vacuum truck

● Excavation using an Air Spade with a vacuum truck.

The non-destructive excavation shall be undertaken at the outer limits of the structure to the depth

of the foundation or excavation, or to a maximum of 800mm below existing surface levels. All care

must be taken to prevent the damage or severance of roots greater than 50mm in diameter. Any

roots encountered that are less than 50mm in diameter may be cleanly severed with a sharp pruning

implement at the interface of the excavation nearest the tree. The exposed root zone is to be kept

moist by way of geotextile or hessian placed along the open interface of the excavation nearest the

tree.

Where roots greater than 50mm in diameter are encountered during exploratory excavation, advice

from the Project Arborist shall be sought.

8.2. Tree Damage

Care is to be taken when operating cranes, piling rigs or similar near trees to avoid damage to tree

canopies. Under no circumstances are branches to be torn off by construction equipment.

9. Tree Protection – Post-construction

9.1. Defects Liability Period

Completion of outstanding building or landscaping works following the construction period must not

injure trees.

9.2. Final Certification

The final inspection by the Project arborist should detail the health and condition of the trees and

their growing environment and provide recommendations for any necessary remedial actions. These

actions may include pruning in accordance with AS 4373-2007 Pruning of amenity trees and/or soil

remediation to repair the growing environment.

On project completion, the project arborist shall certify in writing to the Certifying Authority that the

conditions of consent relating to tree protection, tree removal, pruning and planting of new trees

have been complied with or, if the conditions have been contravened, detail the extent and nature of

the departure from the conditions and their impacts on trees.
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11. Appendix A - IACA Significance of a Tree, Assessment Rating

System (STARS) ©

Tree Landscape Significance - Assessment Criteria

1. High Significance in
landscape

2. Medium Significance in
landscape

3. Low Significance in landscape

The tree is in good condition
and good vigour;

The tree has a form typical
for the species;

The tree is a remnant or is a
planted locally indigenous
specimen and/or is rare or
uncommon in the local area
or of botanical interest or of
substantial age;

The tree is listed as a
Heritage Item, Threatened
Species or part of an
Endangered ecological
community or listed on
Councils significant Tree
Register;

The tree is visually prominent
and visible from a
considerable distance when
viewed from most directions
within the landscape due to
its size and scale and makes a
positive contribution to the
local amenity;

The tree supports social and
cultural sentiments or
spiritual associations,
reflected by the broader
population or community
group or has commemorative
values;

The tree’s growth is
unrestricted by above and
below ground influences,
supporting its ability to reach
dimensions typical for the
taxa in situ - tree is
appropriate to the site
conditions.

The tree is in fair-good
condition and good or low
vigour;

The tree has form typical or
atypical of the species;

The tree is a planted locally
indigenous or a common
species with its taxa
commonly planted in the local
area

The tree is visible from
surrounding properties,
although not visually
prominent as partially
obstructed by other
vegetation or buildings when
viewed from the street,

The tree provides a fair
contribution to the visual
character and amenity of the
local area,

The tree’s growth is
moderately restricted by
above or below ground
influences, reducing its ability
to reach dimensions typical
for the taxa in situ.

The tree is in fair-poor condition and good or low
vigour;

The tree has form atypical of the species;

The tree is not visible or is partly visible from
surrounding properties as obstructed by other
vegetation or buildings,

The tree provides a minor contribution or has a
negative impact on the visual character and amenity
of the local area,

The tree is a young specimen which may or may not
have reached dimension to be protected by local
Tree Preservation orders or similar protection
mechanisms and can easily be replaced with a
suitable specimen,

The tree’s growth is severely restricted by above or
below ground influences, unlikely to reach
dimensions typical for the taxa in situ - tree is
inappropriate to the site conditions,

The tree is listed as exempt under the provisions of
the local Council Tree Preservation Order or similar
protection mechanisms,

The tree has a wound or defect that has potential to
become structurally unsound.

Environmental Pest / Noxious Weed Species

The tree is an Environmental Pest Species due to its
invasiveness or poisonous/ allergenic properties,

The tree is a declared noxious weed by legislation.

Hazardous/Irreversible Decline

The tree is structurally unsound and/or unstable and
is considered potentially dangerous,

The tree is dead, or is in irreversible decline, or has
the potential to fail or collapse in full or part in the
immediate to short term.

The tree is to have a minimum of three (3) criteria in a category to be classified in that group. Note: The assessment criteria are for
individual trees only, however, can be applied to a monocultural stand in its entirety e.g. hedge.
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Estimated Life Expectancy

1. Long 2. Medium 3. Short 4. Remove

Trees that appear to be

retainable with an

acceptable level of risk for

more than 40 years.

Structurally sound trees

located in positions that can

accommodate future

growth.

Storm damaged or defective

trees that could be made

suitable for retention in the

long term by remedial tree

surgery.

Trees of special significance

for historical,

commemorative, or rarity

reasons that would warrant

extraordinary efforts to

secure their long-term

retention.

Trees that appear to be

retainable with an

acceptable level of risk for

15-40 years.

Trees that may only live

between 15 and 40 more

years.

Trees that may live for more

than 40 years but would be

removed to allow the safe

development of more

suitable individuals.

Trees that may live for more

than 40 years but would be

removed during the course

of normal management for

safety or nuisance reasons.

Storm damaged or defective

trees that require

substantial remedial work to

make safe and are only

suitable for retention in the

short term.

Trees that appear to be

retainable with an

acceptable level of risk for

5-15 years.

Trees that may only live

between 5 and 15 more

years.

Trees that may live for more

than 15 years but would be

removed to allow the safe

development of more

suitable individuals.

Trees that may live for more

than 15 years but would be

removed during the course

of normal management for

safety or nuisance reasons.

Storm damaged or defective

trees that require

substantial remedial work to

make safe and are only

suitable for retention in the

short term.

Trees with a high level of

risk that would need

removing within the next 5

years.

Dead trees.

Trees that should be

removed within the next 5

years.

Dying or suppressed or

declining trees through

disease or inhospitable

conditions.

Dangerous trees through

instability or recent loss of

adjacent trees.

Dangerous trees through

structural defects, including

cavities, decay, included

bark, wounds, or poor form.

Damaged trees that are

considered unsafe to retain.

Trees that could live for

more than 5 years but may

be removed to prevent

interference with more

suitable individuals or to

provide space for new

planting.

Trees that will become

dangerous after removal of

trees for other reasons.
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Tree Retention Value – Priority Matrix

    Landscape Significance Rating

    1 (High) 2 (Medium) 3 (Low)

4 (Environmental

Pest / Noxious

Weed)

5 (Hazardous /

Irreversible

Decline)

Long (>40)

High -

Priority for

Retention

High - Priority

for Retention

Medium -

Consider for

Retention

Low - Consider for

Removal

Priority for

Removal

Medium

(15-40)

High -

Priority for

Retention

Medium -

Consider for

Retention

Medium -

Consider for

Retention Low - Consider for

Removal

Priority for

Removal

Low - Consider

for Removal

Short

(5-15)

Low -

Consider for

Removal

Low - Consider

for Removal

Low - Consider

for Removal
Priority for Removal

Priority for

Removal

Dead Or

Hazardous

(0-5)

Low -

Consider for

Removal

Priority for

Removal

Priority for

Removal
Priority for Removal

Priority for

Removal

Legend for Matrix Assessment

High - Priority

for Retention

These trees are considered important for retention and should be retained and protected. Design

modification or re-location of buildings should be considered to accommodate the setbacks as

prescribed by the Australian Standard AS4979 Protection of trees on development sites. Tree-sensitive

construction must be implemented, e.g. pier and beam, etc if works are to proceed within the Tree

Protection Zone

Medium -

Consider for

Retention

These trees may be retained and protected. These are considered less critical; however, their

retention should remain a priority with removal considered only if adversely affecting the proposed

building/works and all other alternatives have been considered exhausted.

Low - Consider

for Removal

These trees are not important for retention, nor require special works or design modification to be

implemented for their retention.

Priority for

Removal

These trees are considered hazardous, or in irreversible decline, or weeds and should be removed

irrespective of development.
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12. Appendix B - Tree Assessment Schedule
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�sràau�̂_sb�̀\r�
�p̀�rsbv�x�
�\ranv�x
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d �ba�p̂_p�{ Z Zd h igh Zigl l j m\\n m\\n �b{̀�{pqrsb t\aûvwjhx _s\qb}qbn �p��b k̂vt\zx �bqp̀â�̂ubabs̀}
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obǹr{
vZd�jhx

[\�n\{̀apaq
�qb{�

ms\r�̂\�̂ĵ�{p��
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13. Appendix C – Tree Protection Management Plan
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