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1.0  Name and address of the expert

Mark David Jacques
Studio 723
The Nicholas Building
37 Swanston Street
Melbourne VIC 3000

2.0  Qualifications and experience

• B.Design (Hons)                                            
CoFA (University of New South Wales)

•  AILA Registered Landscape Architect #006448

I have worked in the discipline of Landscape and 
Urban Design since 1993 including time spent within 
the following offices:

• Employed at Context Conybeare Morrison, 
Sydney (Industrial Design) 1993 -1996;

• Employed at OCULUS Pty Ltd, Sydney 
(Landscape and Urban Design) - 1997-2001;

• Employed at Karres en Brands 
Landschapsarchitecten, The Netherlands 
(Landscape and Urban Design) 2001 - 2002;

• Established the Melbourne studio of OCULUS 
Pty Ltd in 2002 and worked there until 2016 as 
Associate Director.

• Established Openwork Pty Ltd in 2016, where I 
am currently employed as a Director.

In 2015, I was appointed Professor of Architecture 
(Urbanism) Industry Fellow within RMIT’s School of 
Architecture and Urban Design.

2.1  Areas of expertise

Landscape Architecture and Urban Design dealing 
with a range of project types, including public 
realm design, master planning, streetscape design, 
residential estate design, open space design, urban 
furnishings and landscape on structure.

2.2  Expertise to prepare this report

Over 20 years post-graduate experience working 
on a wide range of projects of varying scales 
and levels of complexity, including experience as 
project director  on a series of significant projects 
incorporating vegetation on structure in urban and 
regional centres.

I have visited the site, have undertaken a visual 
assessment of the site, reviewed the plans prepared 
by CHC and have had landscape architectural plans 
and a supporting report prepared for the site under 
my supervision (dated 7th April 2017).

3.0  Instructions on the scope of the report

This report has been prepared following written 
instruction from Amy Golvan, Legal Counsel of 
Lascorp Development Group in March 2017.

3.1  Assumptions on which the report proceeds

The report assumes that the levels, dimensions and 
drawings prepared by CHC are correct as these have 
been used as the basis for this report.
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Images  above:
The existing site  seen from the corner of Forest 

Street and Urquhart Street; the existing site  seen 
from the intersection of Forest Street and Duke 

Street (photgraphs via nearmap.com).
 

Image left:
The existing site in an aerial image 

(photgraph via nearmap.com).
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3.2  Documents viewed in preparing this report

In the preparation of this report I have viewed and 
reviewed the following items:

•  Arboricultural Report (Development Impact 
Assessment) prepared by Tree Response dated 
April 2017.

•  Drawings (Proposed Supermarket, Castlemaine) 
Prepared by Clarke Hopkins Clarke dated 14th 
March 2017.

4.0  Existing Site 

The subject site is located on the south western 
corner of the intersection of Forest and Duke Streets 
in Castlemaine 

The existing site is flat and comprises grasses to 
the centre of the site with exotic shrubs along the 
southern and northern boundaries. This vegetation 
is not native and has low retention value. An existing 
wire fence is also constructed around the perimeter 
of the site.

Adjacent properties at 2 and 2A Urquhart Street 
and 2 Duke Street are occupied by single storey 
dwellings within established garden settings. 

The landscape character of the site as experienced 
on foot or approached by road is one of a strong 
horizontal datum of green, punctuated by small 
buildings and the established canopy trees of Duke 
Street and Forest Street.



6

Images  above:
Illustrative elevation and section of the free standing 

green screen. 
Image left:

Illustrative elevation and section of the green screen 
planting on the building facade.
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5.0  Landscape Proposal

Openwork Pty Ltd has prepared landscape plans 
and schedules in support of the town planning 
application. A copy of these plans is contained in 
Appendix B to this statement. 

The landscape strategy for the development seeks 
to establish a strongly vegetated character for two 
main ways in which the project will be seen: an 
emphatically green and horizontal presentation north 
to Duke / Forest Streets and a strongly vegetated 
and arboreal character south of the proposed car 
park.

5.1  The Street

The landscape proposal for the Forest / Duke 
Streetscapes is centered around enabling a parasitic 
and rambling vegetated edge to wrap the skin of the 
proposed building form, continuing as a freestanding 
element in the landscape.

The intent here is to take the long and predominantly 
horizontal character of the existing landscape 
experience and to embed it into the experience 
building, investing this important threshold into the 
town with a sense of civic quality and scale. This 
sense of the civic will be reinforced by the siting of 
the proposed artworks as part of the experience of 
the street.

The green skin will rely on two strategies or 
armatures. The first is a continuous volume of 
new irrigated soil and drainage at the base of 
the proposed wall that will enable a series of self 
supporting climbing plants such as Boston Ivy and 

the Climbing Fig to grow up and across the wall, 
each plant suckering to the porous concrete surface.

The second strategy sees a regular distribution of 
timber fins (matching the joint spacing of the pre-
cast concrete panels) around the northern face of 
the building. These fins have a series of tensioned 
chains or wire rope that connect them to the plants 
at ground level which will climb into and up the 
structure to eventually cover the wall. Species 
selection for this armature includes White Pandorea, 
Pink Pandorea and Star Jasmine: verdant evergreen 
plants that will self-train to the wires and provide 
seasonal variation and change with their flowers. 

When the wall finishes at the car park entry, the 
green skin continues as a lower, free standing timber 
frame with the vegetated wires completing a screen 
between public path and the carpark and loading 
areas.

This double green skin meets the ground plane in a 
field of lavender that reinforces the horizontal datum 
of the street and which provides a singular condition 
which the proposed artworks can sit in and over. In 
addition, new street trees (species to be confirmed 
after discussions with the Council) will supplement 
the existing established canopy trees.

In concert, the planting will provide a simple 
combination of colour and texture that will give its 
amenity to the street, providing maximum visual 
impact with minimal maintenance requirements. 
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Images  above:
The proposed Landscape Plan for the project site. 

Image left:
A detail of the proposed landscape plan  focusing in 

on the building edge.
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5.2  The Car Park

The landscape treatment for within the site has been 
designed with consideration of two important roles: 
how the sense of abundant vegetation might be 
continued to the south and how the landscape might 
help organise and charge the field condition of the 
car park.  

In regard to the first role, the green skin of the 
northern treatment will be continued on the southern 
facade of the building between the loading bay and 
western facade / pedestrian entry. A continuous 
volume of new irrigated soil and drainage will be 
specified at the base of the proposed wall and at 
the edge of the car park. This volume of soil will be 
protected at the car park edge by wheel stops. This 
soil will enable a similar palette of self supporting 
and self twining climbers to grow up and over the 
wall and timber / wire armature. In all regards, this 
green double skin with match the one provided 
to the north, with only minor variation in species 
selection to acknowledge the change in solar 
aspect.

The car park field has been organised as a 
continuous grid compliant with AS 2980. This field 
is articulated by road paint, material changes and 
singular lines of White Crepe Myrtle trees that form 
strong vertical fins when seen from the vantage of 
the pedestrian or from the car. The southern most 
fin also provides a green buffer to the adjacent 
properties. Ground plane planting under these trees 
and to the planter beds at the western streetscape 
of the project includes rambling and prostrate 
species intended to create a sculptural and dynamic 

carpet of vegetation.

Selected corners and edges of the car park are 
proposed to be planted with Pepper Trees that will 
provide dense and broad canopy screening and a 
visual point of interest.

Melbourne based examples of vertical installations 
of climbing plants similar to those proposed for 
the streetscape and car park edges have been 
documented in Appendix A of this statement. 

6.0  Planting Palette

The proposed landscape has been designed to 
provide appropriate scale, greening and visual 
amenity from within the development and from 
areas adjacent to it. Trees will be installed at as 
advanced species, ensuring they provide amenity 
from the first day of occupation. A lower datum of 
sculptural ground covers will maximise the amount 
of vegetation as well as providing amenity from the 
street. 

Refer to Appendix B for a full plant schedule.

7.0  Irrigation 

The irrigation needs of the scheme have been 
considered both in terms of planting selection 
and the preliminary design of soil specification 
and profile. Automatic irrigation controllers will be 
provided for the centre management to control the 
watering of the ground plane (including trees). The 
future irrigation design should include the following:

• Manual cycle and individual control valve 
operation;
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Images  above and left:
selections from the planting palette and materials 
palette detailed in Appendix B of this statement.
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• ≥ 24 hour battery program backup;

• Power surge protection;

• Integrated drip line systems of polyethylene 
micro-irrigation pipe with integral drippers 
inserted into the tube during manufacture. 

8.0  Designed Maintenance

The maintenance needs of this landscape proposal 
have been tied to the resolution of the design at 
planning level. This proposal attempts to negotiate 
the desire for a verdant project with the need to 
ensure that these plantings have longevity within 
a low-maintenance environment. The proposal 
includes:

• A strong palette of proven performing plants - 
particularly Trachelospermum jasminoides and 
Accacia cognata - which are tolerant of low-
water conditions;

• A low maintenance armature of hard furnishings 
such as the integrated armature / screen which 
will hold the scale of the street and car park 
while the plants grow and mature in a way that is 
independent of plant performance.

Upkeep and maintenance of the landscape works 
will be undertaken by the centre management and 
the scope of this maintenance should include at a 
minimum: 

• The trimming/pruning, hedging, fertilising, 
mulching, weeding and spraying, watering and 
staking etc. of all planted areas within the 
project;

• Fertilise annually with N.P.K. 10:4:6 mix applied 
to topsoil by hand;

• The de-heading of feature planting following 
flowering;

• The replacement of dead or stolen plant material;

• The regular inspection and collection of rubbish 
in garden beds including weeding;

• Removal of all clippings off site; and

• Regular maintenance inspections of the 
automatic irrigation systems.

9.0  Conclusion

The landscape treatment illustrated on the attached 
landscape plans and described in this statement of 
evidence will produce a vegetated setting and high 
level of amenity appropriate to the proposal and its 
context. 

10.0  Declaration

I declare that I have made all the enquiries that I 
believe are desirable and appropriate, and no matters 
of significance which I regard as relevant have to my 
knowledge been withheld from the Tribunal.

Mark Jacques
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Reference 
Climber species, armature, form
Republic Tower
Corner Queen and La Trobe Street
Melbourne
(height approx. 5m)
Planted 2000

Reference 
Climber species, armature, form
Planted frames
Glenferrie Road
Hawthorn
(height approx. 2.5m)
Planted Spring 2011

Reference 
Climber armature
500 Bourke Street
(Little Bourke Plaza)
Melbourne
(height approx. 4m)
Planted mid 2011

Reference 
Climber armature, form
25 Budd Street
Collingwood
(height approx. 5.5m)
Planted Spring 2010

Reference 
Climber species
RMIT
Bowen Lane
Melbourne
(height approx. 4m)
Planted mid 2011

Reference 
Climber armature, form
Grainger Museum - Melbourne Uni
Royal Parade
Parkville
(height approx. 4m)
By OCULUS Planted Winter 2009
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Reference 
Climber armature
Seratta
815 Bourke Street
Melbourne
(height approx. 6m)
By OCULUS Planted Winter 2012

Reference 
Climber armature, form
Roi (deciduous species shown in winter)
648a Nicholson Street, 
North Fitzroy
(height approx. 9m)
By OCULUS Planted Spring 2011

Reference 
Climber species, armature, form
Hermon and Hermon
556 Swan Street
Richmond
(height approx. 3.5m)
Planting date unknown

Reference 
Tree form, container on structure
Roi 
648a Nicholson Street, 
North Fitzroy
(height approx. 5m including pot)
By OCULUS Planted Spring 2011

Reference 
Tree species, form, container
Tribeca
412 Victoria Parade 
East Melbourne
(height approx. 6m including pot)
Planted Summer 2006
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Castelmaine, VIC

Ground Floor
Landscape Plan

1:500 @ A3
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NEW PAVED PLAZA AT ENTRY 
WITH BIKE HOOPS, GROUND 
COVERS AND TREES

MEDIAN STRIP PLANTING TO BE 
CONFIRMED WITH COUNCIL

SINGULAR SCREEN TREATMENT 
‘WRAPS’ THE STREETSCAPE 
PRESENTING A GREEN ADDRESS 
TO DUKE STREET

ASTERISKS DENOTE THE 
LOCATION OF SITE SPECIFIC 
ARTWORKS WITHIN THE GARDEN
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02. NEW LONDON PLANE TREE
03. NEW WHITE CREPE MYRTLE TREES 

WITH MASS PLANTING UNDER (REFER 
SCHEDULE)
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05. MASS PLANTING (REFER SCHEDULE)
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CLIMBING PLANTS (REFER SCHEDULE)
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08. STEEL AND TIMBER SCREEN WITH 
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01. EXISTING TREES TO BE RETAINED
02. NEW LONDON PLANE TREE
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WITH MASS PLANTING UNDER (REFER 
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WITH GRANITIC SAND UNDER 
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GROUP AUSTRALIA PTY LTD
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Castelmaine, VIC

Ground Floor (Detail)
Landscape Plan
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LASCORP DEVELOPMENT 
GROUP AUSTRALIA PTY LTD

Castelmaine Supermarket 
Castelmaine, VIC

Planted Screen - Section A
Elevation and Section

1:50 @ A3

01 170407 VCAT OW MJ

OW MJ

300 X 100 X 8200MM FINS FIXED TO 
PRECAST CONCRETE FACADE

GALVANISED STEEL WIRE ROPES 
AND SUPPORTING BRACKETS 
FIXED TO FINS

PRECAST CONCRETE WALL 
BEHIND WITH TEXTURED FINISH 
TO ARCHITECTS DETAIL

SELF SUPPORTING CLIMBERS 
SUCKERING TO PRECAST CONCRETE 
WALL LAYERED BEHIND WIRES

CLIMBING PLANTS GROWING UP 
AND ALONG THE WIRES LAYER IN 
FRONT OF THE WALL
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LASCORP DEVELOPMENT 
GROUP AUSTRALIA PTY LTD

Castelmaine Supermarket 
Castelmaine, VIC

Planted Fence - Section B
Elevation and Section

1:50 @ A3

01 170407 VCAT OW MJ

OW MJ

300 X 100 X 3000MM TIMBER POSTS 
WITH TOP RAIL

GALVANISED STEEL WIRE ROPES 
AND SUPPORTING BRACKETS 
FIXED TO FINS

CLIMBING PLANTS GROWING UP 
AND ALONG THE WIRES LAYER IN 
FRONT OF THE WALL. GROUND 
COVERS BENEATH



Mass Planting - Understorey

Image Species Common Name Height Spread

01 Acacia baileyana ‘Prostrata’ Prostrate Wattle 1.0m 2.0m

02 Acacia cognata ‘Minicog’ Dwarf River Wattle 1.0m 1.0m

03 Lavandula angustifolia French Lavender 0.7m 0.7m

06 Banksia spinulosa ‘Birthday 
Candles’

Prostrate Hairpin 
Banksia

0.3m 1.0m

04 Casuarina glauca ‘Cousin It’ Bottlebrush 0.2m 2.0m

08 Doryanthes excelsea Gymea Lily 2.5m 2.0m

07 Ficinia nodosa Knobby Club-rush 1.0m 2.0m

07 Lomandra longifolia ‘Tanika’ 0.6m 0.6m

05 Pennisetum alopecuoroides Fountain Grass 0.7m 1.0m

09 Rosmarinus ‘Blue Lagoon’ Prostrate Rosemary 0.2m 1.0m
01
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08

03
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09
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LASCORP DEVELOPMENT 
GROUP AUSTRALIA PTY LTD

Castelmaine Supermarket 
Castelmaine, VIC

Groundcovers
Palette

1:10 @ A3

01 170407 VCAT OW MJ
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Climbing and Cascading Plants - Green Screen

Image Species Common Name Height Spread

01 Acacia baileyana ‘Prostrata’ Prostrate Wattle 1.0m 2.0m

02 Casuarina glauca -Prostrate 
Form

Prostrate She-oak 0.2m 2.0m

03 Hardenbergia violacea False Sarsparilla 3.0m 4.0m

Hedera helix English Ivy indef.

04 Hibbertia scandens Snake Vine 3m 3m

08 Myoporum parvifolium Creeping Boobialla 0.2m 3.0m

Pandorea jasminoides ‘Bower 
of Beauty’

Pink Pandorea 4.5m 0.5m

07 Pandorea jasminoides  
‘Lady Di’

White Pandorea 4.0m 2.0m

09 Pandorea pandorana Snowbells 10m 10m

Trachnospermum jasminoides Star Jasmine 8.0m 8.0m

05 Ficus pumila Climbing Fig 6m 3m

06 Parthenocissus tricuspidata Boston Ivy 6m 3m
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LASCORP DEVELOPMENT 
GROUP AUSTRALIA PTY LTD

Castelmaine Supermarket 
Castelmaine, VIC

Trees and Materials
Palette

1:10 @ A3

01 170407 VCAT OW MJ

OW MJ

Mass Planting - Understorey

Image Species Common Name Height Spread

01 Langerst. indica ‘Natchez’ White Crepe Myrtle 5.0m 4.0m

02 Platanus xhispanica London Plane Tree 10.0m 8.0m

03 Schinus molle Pepper Tree 6.0m 5.0m

04 Timber fin

05 Steel wire 

06 Climbing plants
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1. Consultant 

Lachlan Williams (lachlan@treeresponse.com.au ph.: 0419-883-912) 

Qualifications and further training: 

• Bachelor of Horticulture (Arb) – University of Melbourne (Burnley) 

• Certificate III Horticulture (Nursery Production) 

• Quantified Tree Risk Assessment (QTRA) 

• Visual Tree Assessment (VTA) 

• Tree Risk Assessment Qualification (TRAQ) – International Society of Arboriculture (ISA) 

2. Scope of report 

The client contacted Tree Response regarding a proposed development at 98 Forest St, 

Castlemaine.  An arboricultural assessment was requested for all significant trees on/near the site 

that could be affected by the proposed development. 

 

A site inspection was undertaken on Friday 24th April 2015.  Significant trees were identified, and 

the inspection process commenced.   

 

Assessment of additional trees (street trees on Duke St and Urquhart St, and trees within a 

property further south) was also conducted.  Not all trees assessed are exposed to works by this 

development proposal (hence irregular tree numbering within Appendix 1), but were requested 

for assessment for potential further development expansion. 

3. Introduction 

Vegetation makes a significant contribution to our standard of living, which is especially 

important in urban areas.  

Demand for higher density housing frequently puts pressure on existing vegetation, but 

reasonable compromise is often possible.  Incremental losses of significant trees and overall 

vegetation cover is causing profound changes to neighbourhood character, but this can be 
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minimised with appropriate selection of trees worthy of retention and ensuring future landscaping 

incorporates sufficient replacement panting to retain site character. 

Rather than trying to protect all vegetation, focus should be placed on identifying and protecting 

larger trees of higher quality that will give greater amenity benefits into the future.   

It is considered unreasonable to prevent development when trees of low amenity benefit conflict 

with planning.  At the same time, modifications to footprints and construction techniques can be 

implemented in many cases, to suitably protect root zones of trees that contribute significantly to 

the landscape and have a moderate life expectancy.  

The key objectives of the report are: 

• Identify and assess the current state of all significant trees located on/near the client’s site, 

with the potential to be affected by the proposed development  

• Determine suitability and priority for retention/removal for all trees assessed 

• Determine appropriate protection measures for all trees assessed 

• Identify required remedial works on assessed trees 

• Recommend management strategies for trees throughout the development process  

Tree retention/removal suitability was determined by considering the following factors: 

• Tree health, structure and size 

• Level of risk of harm to people and/or assets 

• Amenity value (origin and related habitat for native fauna, neighbourhood character 

contribution, species suitability, privacy screening etc.) 

• Safe Useful Life Expectancy (SULE) 

• Restrictions the tree would impose on a development if retained (Protection of the root 

area by establishing a TPZ in accordance with AS4970-2009, Protection of Trees on 

Development Sites) 

• Management issues/costs of the tree in relation to the amenity benefit and SULE (this 

includes remedial pruning works in accordance with AS4373-2007, Pruning of Amenity 

Trees) 

• Whether the tree would be likely to remain viable following development disturbance 
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• Whether the trees are owned by the client, neighbours, or council 

4. Methodology 

• The inspection consisted of Visual Tree Assessments (VTA) taken from ground level to 

determine; health, structure, Safe Useful Life Expectancy (SULE) and amenity value of 

each tree 

• Measurements were taken to ascertain height, canopy spread and trunk diameters 

• Where access to a property was not possible, trunk diameters were estimated to the 

nearest 5cm 

• Photographs were taken of the trees and other relevant aspects of the site 

5. Observations 

5.1. Site description 

The subject site is comprised of three adjoining properties (bordered by Duke, Forest and 

Urquhart streets), plus redevelopment of part of Urquhart St.  The overall site is irregular in 

shape, has minimal slope with a southeasterly aspect, and currently supports two single-storey 

dwellings.  Vegetation within the residential properties is dominated by exotic deciduous species 

of varying maturity.  Street trees include canopy trees of varying age and landscape significance, 

while a section of Urquhart St has been re-vegetated with native canopy trees.  A drainage 

easement exists to the south of the site, but no easements are marked within the site on the plan 

provided.  

5.2. Planning Overlays 

The subject site is within the Mount Alexander Shire Council, is mostly within Public Use – Service 

& Utility zone (PUZ1), and also incorporates a Commercial 1 zone (C1Z) and a General 

Residential Zone – Schedule 1 (GRZ1).  There are no overlays affecting the site, and the site is 

not within a designated bushfire prone area.  

5.3. Proposed Development 

The proposed development consists of a 1500m2 supermarket with 104 car spaces (See Appendix 

2).  Changes to street access/surfacing are proposed for Duke St (for a remaining dwelling) and 
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installation of formal car spaces on Urquhart St.  The primary access for the complex will be via 

Urquhart St, with additional access combined for 2 Duke St. 

All existing vegetation within the site is presumably intended for removal, while eleven new trees 

are shown within proposed landscaping (See Appendix 2). 

The plan provided is titled: ‘Proposed Ground Floor Plan – Revised Parking Layout’ (dated 

14.01.2015).  Other documents relating to titles and aerial images were also provided.  
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5.5. Photo Guide  

 

 

 

 

 

 

 

 

 

 

 

 

  
Photo One: Trees 4 & 5 showing streetscape contribution, 

general maturity and condition, and new road sealing proposed 

between.  Trees 1-3 in background.   

Photo Two: Tree 6 showing general condition, architecture 

influenced by prior lopping, and the vacant development area 

behind.    
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Photo Four: Showing view of Urquhart St and landscape 

significance of immature street trees and mature canopy tree 

behind.   

Photo Three: Trees 7 & 8 showing general condition, pruning 

for line clearance, and proximity to site at right.  
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Photo Five: showing most of the assessed trees on the residential property to the west.  Note the absence of trees within the 

portion of land closer to Forest St in foreground. 
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Photo Six: Showing the western private property from the south. 
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Photo Three: Trees 29-31, 34 & 45 in the extension of 

Urquhart St. Note topography, inferior architecture of many 

trees, and the Acacia baileyana (Cootamundra Wattle) not 

assessed in lower left.  

Photo Three: Tree 29 showing multi-stemmed architecture 

limiting the suitability for long-term retention in a high use 

area.  Tree 45 showing behind.  
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6. Discussion 

• Details of individual tree assessments can be found in Appendix 1 

• Subject site and approximate tree locations can be found in Appendix 2 

• Guidelines for tree protection and terminology can be found in Appendix 3 

• In accordance with AS4970-2009, Protection of Trees on Development Sites, calculations 

were made to determine Tree Protection Zones (TPZ) and Structural Root Zones (SRZ)  

• In accordance with AS4970-2009, calculations were made to determine the level of 

encroachment (minor or major encroachment).  The level of encroachment was used as a 

benchmark to determine if trees would remain viable.   

o Minor encroachment (development disturbance infringes by less 10% of the total 

TPZ area, and is outside the SRZ).  TPZ area infringed must be compensated for 

elsewhere contiguous with the likely root spread. 

o Major encroachment (development disturbance infringes by more than 10% of the 

total TPZ area, and/or is inside the SRZ).  The project arborist must demonstrate 

the tree will remain viable. 

Thirty trees are included within this development impact assessment.  One of these trees 

represents multiple plants in close proximity and with very similar attributes (Tree(s) 28), 

because they have similar attributes and protection requirements, they are treated here together.   

Most trees assessed are not shown on the plan provided (See Appendix 1).  This limits the 

understanding of their ownership (e.g. Trees 26-28), exact location and associated severity of 

impact from proposed works (e.g. Trees 29-31), and whether retention is feasible within 

proposed landscaping (e.g. Trees 9-15). 

Thirteen trees are located within the two residential properties (Trees 16-28), while seventeen 

trees (Trees 4-15, 29-31, 34 & 45) are located on council property (street trees).  Nine trees 

are considered to be native (Trees 17, 18, 20, 21, 29-31, 34 & 45). 

Other vegetation exists on/near the site but was not assessed as it is deemed to be of 

insignificant to the broader landscape and/or sufficient distance from the client’s site that 

protection zones would not be encroached upon.  This includes an Acacia baileyana 

(Cootamundra Wattle) near Tree 34, plus numerous self-sown Cretaegus sp. (Hawthorn) and 
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Prunus sp. (Cherry Plum) within the residential properties.  Removal of all non-assessed 

vegetation within the site is deemed reasonable because it is readily replaced and does not 

contribute significantly to landscape values. 

Trees on Council Property (Trees 4-15, 29-31, 34 & 45) 

• Two trees (Trees 31 & 45) incur no encroachment from the development proposal  

• Six trees (Trees 4-8 & 30) incur a minor encroachment from the development proposal 

• Eight trees (Trees 9-15 & 29) incur a major encroachment from the development 

proposal 

• Eight trees (Trees 9-29) are required/recommended for removal  

Trees 4-15, 29-31, 34 & 45 are located on council property, so generally require retention and 

appropriate protection, however the nature of the development as a public utility overrides this to 

an extent. 

Trees 4-8 are all mature exotic canopy trees that make a large streetscape contribution (See 

Photos One-Three).  All are worthy of long-term retention and appropriate protection.  Under 

AS4970 the proposed development (road sealing near 2A Duke St, and other landscaping works 

within the site) represents a minor encroachment to each of these street trees as each TPZ area 

is infringed by less than 10% and disturbance is outside each SRZ.  For minor encroachments, 

the area encroached must be compensated for elsewhere, contiguous with the likely root extent.  

This is feasible within the nature strip or landscaped areas within the development site.  Mulching 

of the TPZs where practical and exclusion fencing during works will ensure they remain viable 

(See Recommendations & Appendix 2).  If a sealed crossover on Duke St (between Trees 4 & 5) 

is intended, above-grade surfacing is recommended (See Recommendations). 

Trees 9-15 are street trees of low amenity value because they could be readily replaced (See 

Photo Four).  Tree 14 is an over-mature specimen now detrimental to landscape quality, making 

removal as part of landscaping works appropriate.  Lack of mulching and other mechanical 

damage has caused significant wounds and poor establishment of Trees 13 & 15. 

Trees 9-15 all appear to require removal for new car parking and road surfacing.  There is some 

scope they could be retained and incorporated to a future streetscape concept, but the practical 
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complication this would cause, combined with ease of replacement makes removal and replanting 

a more viable outcome (See Recommendations & Appendix 4). 

Trees 29-31 & 45 make up part of a native re-vegetation area, estimated to be approximately 

20 years old (See Photos Four & Six-Eight).  Trees 29-31 all have inferior architecture which are 

forming bark inclusions – increasing potential for major failures in the future (See Photo Eight).  

Long-term retention of Trees 29-31 is not considered appropriate given the expected increase in 

target occupancy rates of the area following development.  Replacement planting is considered 

the most appropriate management strategy for Trees 29-31.  Tree 45 is a desirable specimen 

worthy of long-term retention. 

Tree 29 incurs a major encroachment from proposed road/landscaping works, so removal is 

recommended.  Tree 30 incurs a minor encroachment, while Trees 31 & 45 do not have their 

TPZs encroached.  Trees 30, 31 & 45 should all remain viable, but protective fencing during 

works to prevent soil degradation and mechanical damage from heavy machinery during works is 

recommended (See Recommendations & Appendix 2).   

Trees On Private Property (Trees 16-28) 

• Three trees (Trees 26-28) incur no encroachment from the development proposal  

• Ten trees (Trees 16-25) incur a major encroachment and their removal is presumably 

intended to facilitate development  

• Two trees (Trees 19 & 22) should be retained but would require changes to car parking  

Trees 16-25 are not marked on the plan provided, and it is therefore assumed they are intended 

for removal.  Locations of these trees have been approximated on the plan provided, but accurate 

surveying would be worthwhile where tree retention is required. 

Tree 16 is a semi-mature Quercus canariensis (Algerian Oak) of fair-poor condition (See Photo 

Five).  Presumably self-sown, and probably damaged when young, the extremely poor 

architecture of Tree 16 makes retention inappropriate as it will never become a desirable 

specimen. 

Tree 17 is a semi-mature Grevillea robusta (Silky Oak) of fair condition (See Photos Four & Six).  

A subordinate leader could be removed but may allow decay establishment.   
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Trees 18, 20 & 21 are semi-mature Casuarina cunninghamiana (River She-Oak) of similar 

dimensions but varied architecture quality (See Photos Four-Six).  Tree 18 is not suitable for 

retention, but Trees 20 & 21 could be retained if their location matches planning/landscaping 

(See Appendix 2).   

Tree 19 is a mature Liquidambar styraciflua (Liquidambar) of fair condition (See Photo Four-Six).  

Tree 19 is one of two dominant canopy trees within the site, and therefore makes a large 

contribution to the surrounding landscape.  Several moderate-large branch failures in recent 

years have created wounds on the trunk that are expected to allow decay establishment, 

although this is unlikely to compromise the tree within the next 10-20 years.   

Ideally Tree 19 should be retained, but poor tolerance to root damage of this species means 

protection of the entire TPZ should be implemented if retention proceeds.   Planned demolition 

works and car park construction mean ideal TPZ protection are unlikely to be feasible, but ground 

protection where feasible and sacrificing several car parking spaces (which could be regained 

between Trees 14 & 29 – See Appendix 2) should prevent excessive root damage.   

The feasibility to retain Tree 19 should be seriously investigated given its amenity value.  Above-

grade permeable surfacing may be a solution to preserve soil levels within the TPZ without 

reducing car spaces unduly, but preserving the TPZ as a garden with restricted access would be 

preferable to limit the potential of damage should further failures occur.  Remedial pruning, and 

periodic inspections are considered prudent management actions if Tree 19 is retained within a 

car park environment.   

Tree 22 is a mature Salix matsudana ‘Tortuosa’ (Twisted Willow) of fair condition, and is the 

other dominant canopy tree within this property (See Photos Five & Six).  The size and associated 

age make some degree of internal decay probable, but tree health indicates sufficient sound 

wood and a medium SULE.  Tree 22 is worth retaining, but like Tree 19 would require 

considerable protection during demolition, modifications to the proposed car park (e.g. 

maintaining current soil levels, and reducing available car spaces), plus ongoing management to 

minimise risk to future site occupants.  

Although not recommended, removal of Trees 19 & 22 could be viewed as reasonable because 

of; impact to design viability, questionable SULE, inability to implement ideal protection during 

demolition, impact to site levels, and because comparable replacement planting may offset the 

loss over a long period of time (See Appendix 4). 
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Trees 23 & 24 are mature Koelreuteria paniculata (Golden Chain Tree).  Tree 23 is a superior 

specimen with better canopy symmetry and trunk architecture.  Neither tree makes a substantial 

landscape impact beyond the property because of surrounding vegetation and buildings (See 

Photo Five).  Retention of Tree 23 should be considered, but removal of both trees is viewed as 

reasonable with comparable replacement planting. 

Tree 25 is a mature Prunus serrulata (Oriental Cherry) of good condition (See Photo Six).  This 

small tree is a good specimen, but is largely obscured by surrounding self-sown fruit trees (e.g. 

Crataegus/Prunus sp.).  If the location of Tree 25 matched proposed landscaping, retention 

should be considered, but otherwise removal to facilitate development is supported. 

Trees 26-28 are all of low amenity value, so their removal (if necessary) to facilitate 

development if needed is supported.  If retained, soil levels within the SRZ of each tree must be 

preserved (during proposed resurfacing) to ensure they remain viable.  Protective fencing is not 

considered necessary given their amenity value and proximity to the majority of works.  
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7. Recommendations 

1. Remove Trees 9-18, 20, 21 & 23-29  

a. Consider retention of Trees 9-13, 15, 17, 20, 21, 23 & 25-28 

b. Incorporate comparable replacement planting to future landscaping if retention 

cannot be incorporated to landscaped areas 

2. Retain Trees 4-8, 19, 22, 30, 31, 34 & 45   

3. For ALL trees retained:  

a. Mulch the TPZ areas where possible with coarse mulch (e.g. composted wood chips 

100mm deep), prior to heavy machinery entering the site for demolition 

b. Erect protective fencing to the extent of the TPZs where feasible, prior to heavy 

machinery entering the site for demolition (See Appendix 2 & 3.3) 

c. Avoid use of heavy machinery within TPZs during demolition (induct machinery 

operators to tree protection requirements) 

d. Use rumble boards over the mulch layer if heavy machinery is required within a 

TPZ (See Appendix 3.7) 

e. Maintain permeable surfacing for areas where TPZs are encroached 

f. Existing soil levels not to be reduced >50mm within TPZs without prior consent 

from project arborist (e.g. use above-grade surfacing for the crossover on Duke St, 

and any hard surfacing within the TPZs of Trees 19 & 22) 

g. Any landscaping works within the TPZ should be done by hand, and large roots 

(>50mm diameter) if encountered must be left in tact 

h. Consult the project arborist if large roots are accidentally damaged, require 

severance, or where design modifications cannot accommodate their protection 

i. Underground services must not encroach into a SRZ of any tree retained.  Services 

should not be installed by open trenching, but employ boring/tunnelling if they 

pass through a TPZ, and be at ≥1000mm depth 

j. Any remedial works (e.g. canopy reduction or cable installation) should be done by 

a qualified arborist in accordance with AS4373 – Pruning of Amenity Trees 
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8. Conclusion 

The proposed development site is a mixture of neglected land, street trees of widely varied 

quality/stature, a public native re-vegetation area, and exotic canopy trees on private land.   

Street trees on Duke St and Forest St are to be retained and can be readily protected, but new 

surfacing/crossover on Duke St between Trees 4 & 5 requires above-grade surfacing.  Street 

trees on Urquhart St (Trees 9-15) are all likely to be removed, which is supported given their 

proposed replacement within future landscaping. 

Trees on 2A Urquhart St are assumed to be removed as they are not shown on the plan provided, 

but retention of several of these trees is recommended (Trees 19 & 22), while others may 

match proposed landscaping to allow their retention also (e.g. Trees 17, 20, 23 & 25).  Trees 

19 & 22 are dominant canopy trees, and while not ideal specimens their landscape value is 

considered sufficient to warrant their protection and inclusion to development planning.  This may 

require the loss of approximately ten car spaces proposed, but new car spaces to offset this could 

be included between Trees 14 & 29. 

Trees 26-28 are all of minimal amenity value, but their removal does not appear necessary. 

Trees 29-31 have poor architecture, but only removal of Tree 29 appears necessary for 

development.  Removal of Trees 30 & 31 for car park modifications is supported if necessary.  

Trees 34 & 45 should be retained and can be readily protected. 

The scale of the development means removal of some trees is to be expected, but retaining all 

dominant canopy trees is considered feasible without compromising the design concept.  The 

design proposal is supported, but modifications to accommodate protection of Trees 19 & 22 is 

viewed as feasible and worthwhile. 
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Assumptions and limiting conditions of this report: 

• This report is to be used only in its complete form. Any submission, verbal or written, report or presentation that 

includes statements made in this report, may only be used when the complete report is referenced in, and 

directly attached to that submission. 

• Alterations made to this report by anyone who is not a current Tree Response employee renders the entire report 

invalid. 

• Any legal documentation or description provided to Tree Response Pty Ltd is assumed to be correct. No 

responsibility is assumed for the accuracy of information gained from other sources. 

• Information contained within this report covers only the tree(s) that were examined and reflects the conditions of 

that tree(s) at the time of inspection. 

• The inspection is limited to visual examination of the subject tree(s) from the ground without dissection, 

excavation, probing or coring. There is no guarantee, expressed or implied, that problems or deficiencies of the 

subject tree(s) may not arise in the future. 

• Sketches, diagrams, graphs and photographs in this report, being intended as visual aids, are not necessarily to 

scale and should not be construed as engineering or architectural drawings, reports or surveys. 

• Tree Response employees are not required to give evidence, testimony or attend court because of this report. 

Further contractual agreements and additional fees are required before any employees provide such services. 

• Possession of the original report or a copy does not allow the right of publication or reproduction without the 

written permission of Tree Response Pty Ltd. 

• The contents and findings detailed within this report represent the professional opinion of the consultant. The 

report fee is not conditional upon the reporting of a specified value, particular result or the occurrence of a 

subsequent event. 
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Appendix 1: Arboricultural Inventory for Subject Site  

Tree 
no. 

Genus Species                              
(Common Name) Type Origin Age 

Height  D.B.H TPZ 

Form Health Structure SULE Amenity 
Value Comments 

Spread 
(m) 

Basal 
(cm) 

SRZ 
(m) 

4 
Platanus x acerifolia 

Deciduous Exotic Mature 
17 73 8.76 

Symmetrical Fair Fair Long Medium Street tree. Previously lopped 
(London Plane) 14 87 3.12 

5 
Quercus canariensis 

Deciduous Exotic Mature 
17 104 12.48 

Symmetrical Fair Fair Long High Street tree. Previously lopped 
(Algerian Oak) 14 122 3.60 

6 
Quercus canariensis 

Deciduous Exotic Mature 
17 83 9.96 

Symmetrical Fair Good-Fair Long High Street tree. Previously lopped 
(Algerian Oak) 17 95 3.24 

7 
Ulmus x hollandica 

Deciduous Exotic Mature 
11 83 9.96 

Managed Fair Fair-Poor Medium-
Long Medium Street tree. Lopped for line 

clearance. Elm beetle damage (Dutch Elm) 14 90 3.17 

8 
Ulmus x hollandica 

Deciduous Exotic Mature 
9 76 9.12 

Managed Fair Fair-Poor Medium-
Long Medium Street tree. Lopped for line 

clearance. Elm beetle damage (Dutch Elm) 12 95 3.24 

9 
Platanus orientalis 

Deciduous Exotic Juvenile 
5 8 2.00 

Symmetrical Fair Fair Long Low Established street tree 
(Oriental Plane) 2 12 1.50 

10 
Platanus orientalis 

Deciduous Exotic Juvenile 
6 10 2.00 

Symmetrical Good Good Long Low Established street tree 
(Oriental Plane) 4 13 1.50 

11 
Platanus orientalis 

Deciduous Exotic Juvenile 
6 7 2.00 

Symmetrical Fair Good-Fair Long Low Established street tree 
(Oriental Plane) 3 10 1.50 

12 
Platanus orientalis 

Deciduous Exotic Juvenile 
6 7 2.00 

Symmetrical Fair Good-Fair Long Low Established street tree 
(Oriental Plane) 3 9 1.50 

13 
Platanus orientalis 

Deciduous Exotic Juvenile 
6 6 2.00 

Symmetrical Fair-
Poor Fair Long Low Established street tree 

(Oriental Plane) 2 9 1.50 

Note:  D.B.H = Diameter at breast height (Diameter @ 1.4m above the ground level) or where acceptable (see appendix 5.7). 

 DBH and Basal marked in red was estimated to the nearest 5cm due to limited site access.  

DBH and Basal marked in blue represent trees with multiple stems (total diameter calculated accordingly).  

TPZ = Tree Protection Zone SRZ = Structural Root Zone  
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Tree 
no. 

Genus Species                              
(Common Name) Type Origin Age 

Height  D.B.H TPZ 

Form Health Structure SULE Amenity 
Value Comments 

Spread 
(m) 

Basal 
(cm) 

SRZ 
(m) 

14 
Prunus persica 

Deciduous Exotic Over 
Mature 

5 27 3.24 
Symmetrical Poor Fair Remove Low Street tree, nearly dead 

(Oriental Plane) 4 39 2.23 

15 
Platanus orientalis 

Deciduous Exotic Juvenile 
6 8 2.00 

Symmetrical Fair-
Poor 

Fair-Poor Long Low Established street tree. Cambial 
wound up trunk (Oriental Plane) 2 11 1.50 

16 
Quercus canariensis 

Deciduous Exotic Semi-
mature 

9 40 4.80 
Re-growth Good-

Fair 
Poor Remove Low Previously lopped near ground level 

(Algerian Oak) 8 70 2.85 

17 
Grevillea robusta Semi-

Deciduous 
Native 

Australia 
Semi-

mature 

9 27 3.24 
Symmetrical Good-

Fair 
Fair-Poor Long Low Subordinate leader 

(Silky Oak) 7 33 2.08 

18 

Casuarina 
cunninghamiana Evergreen 

Native 
Australia 

Semi-
mature 

11 26 3.12 
Symmetrical Fair Fair-Poor Long Low Codominant trunk union 

(River She-Oak) 5 38 2.20 

19 
Liquidambar styraciflua 

Deciduous Exotic Mature 
18 70 8.40 

Asymmetrical 
Good-
Fair Fair-Poor Medium 

Medium-
High 

Multiple failures on lower trunk - no 
decay yet (Liquidambar) 14 78 2.98 

20 

Casuarina 
cunninghamiana Evergreen 

Native 
Australia 

Semi-
mature 

13 28 3.36 
Symmetrical Fair Good-Fair Long Low   

(River She-Oak) 5 32 2.05 

21 

Casuarina 
cunninghamiana Evergreen Native 

Australia 
Semi-

mature 

10 20 2.40 
Symmetrical Fair Fair Long Low   

(River She-Oak) 3 23 1.79 

22 

Salix matsudana 
'Tortuosa' Deciduous Exotic Mature 

14 81 9.72 
Asymmetrical Fair Fair Medium Medium-

High   
(Twisted Willow) 18 97 3.27 

23 
Koelreuteria paniculata 

Deciduous Exotic Mature 
9 38 4.56 

Symmetrical Fair Good-Fair Medium-
Long 

Low-
Medium   

(Golden Chain Tree) 7 41 2.28 

24 
Koelreuteria paniculata 

Deciduous Exotic Mature 
8 34 4.08 

Asymmetrical Fair Fair Medium-
Long Low Minor dieback. Subordinate leader 

(Golden Chain Tree) 6   1.50 

Note:  D.B.H = Diameter at breast height (Diameter @ 1.4m above the ground level) or where acceptable (see appendix 5.7). 

 DBH and Basal marked in red was estimated to the nearest 5cm due to limited site access.  

DBH and Basal marked in blue represent trees with multiple stems (total diameter calculated accordingly).  

TPZ = Tree Protection Zone SRZ = Structural Root Zone  
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Tree 
no. 

Genus Species                              
(Common Name) Type Origin Age 

Height  D.B.H TPZ 

Form Health Structure SULE Amenity 
Value Comments 

Spread 
(m) 

Basal 
(cm) 

SRZ 
(m) 

25 
Prunus serrulata 

Deciduous Exotic Mature 
7 22 2.64 

Symmetrical 
Good-
Fair Good Medium Low No defects 

(Oriental Cherry) 7 24 1.82 

26 
Prunus domestica 

Deciduous Exotic 
Over 

Mature 

7 45 5.40 
Symmetrical 

Fair-
Poor Fair Short Low Decay and dieback spreading 

(Plum) 9 65 2.76 

27 
Schinus molle 

Evergreen Exotic 
Semi-

mature 

6 17 2.04 
Symmetrical Fair Fair Long Low   

(Peppercorn)  4 21 1.72 

28 
Populus nigra 'Italica' 

Deciduous Exotic 
Semi-

mature 

8 7 2.00 
Symmetrical Fair Fair Long Low 3x trees 

(Lombardy Poplar) 2 11 1.50 

29 
Eucalyptus melliodora 

Evergreen Indigenous Mature 
13 64 7.68 

Symmetrical Fair Fair-Poor Long 
Low-

Medium 
Multiple trunks with codominant 

unions (Yellow Box) 7 71 2.87 

30 
Eucalyptus melliodora 

Evergreen Indigenous Mature 
13 51 6.12 

Symmetrical Fair Fair-Poor Long 
Low-

Medium 
Multiple trunks with codominant 

unions (Yellow Box) 5 56 2.59 

31 
Eucalyptus melliodora 

Evergreen Indigenous Mature 
14 54 6.48 

Symmetrical Fair Fair-Poor Long 
Low-

Medium 
Multiple trunks with codominant 

unions (Yellow Box) 6 64 2.74 

34 

Eucalyptus 
camaldulensis Evergreen Indigenous Semi-

mature 

13 72 8.64 
Symmetrical Fair Fair Long Medium   

(River Red Gum) 8 85 3.09 

45 
Brachychiton populneus 

Evergreen Native 
Victoria 

Semi-
mature 

7 48 5.76 
Symmetrical Fair Good Long Low-

Medium   
(Kurrajong) 8 58 2.63 

Note:  D.B.H = Diameter at breast height (Diameter @ 1.4m above the ground level) or where acceptable (see appendix 5.7). 

 DBH and Basal marked in red was estimated to the nearest 5cm due to limited site access.  

DBH and Basal marked in blue represent trees with multiple stems (total diameter calculated accordingly).  

TPZ = Tree Protection Zone SRZ = Structural Root Zone   
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Appendix 2: Design Response, Tree Locations & Protection Areas 
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Appendix 3: Tree Protection Zones 

Tree no. Genus Species                                           
(Common Name) TPZ radius (m) SRZ radius (m) 

4 
Platanus x acerifolia 

8.76% 3.12%
(London Plane) 

5 
Quercus canariensis 

12.48% 3.60%
(Algerian Oak) 

6 
Quercus canariensis 

9.96% 3.24%
(Algerian Oak) 

7 
Ulmus x hollandica 

9.96% 3.17%
(Dutch Elm) 

8 
Ulmus x hollandica 

9.12% 3.24%
(Dutch Elm) 

9 
Platanus orientalis 

2.00% 1.50%
(Oriental Plane) 

10 
Platanus orientalis 

2.00% 1.50%
(Oriental Plane) 

11 
Platanus orientalis 

2.00% 1.50%
(Oriental Plane) 

12 
Platanus orientalis 

2.00% 1.50%
(Oriental Plane) 

13 
Platanus orientalis 

2.00% 1.50%
(Oriental Plane) 

14 
Prunus persica 

3.24% 2.23%
(Oriental Plane) 

15 
Platanus orientalis 

2.00% 1.50%
(Oriental Plane) 

16 
Quercus canariensis 

4.80% 2.85%
(Algerian Oak) 

17 
Grevillea robusta 

3.24% 2.08%
(Silky Oak) 

18 
Casuarina cunninghamiana 

3.12% 2.20%
(River She-Oak) 

19 
Liquidambar styraciflua 

8.40% 2.98%
(Liquidambar) 

20 
Casuarina cunninghamiana 

3.36% 2.05%
(River She-Oak) 

21 
Casuarina cunninghamiana 

2.40% 1.79%
(River She-Oak) 
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Tree no. Genus Species                                           
(Common Name) TPZ radius (m) SRZ radius (m) 

22 
Salix matsudana 'Tortuosa' 

9.72% 3.27%
(Twisted Willow) 

23 
Koelreuteria paniculata 

4.56% 2.28%
(Golden Chain Tree) 

24 
Koelreuteria paniculata 

4.08% 1.50%
(Golden Chain Tree) 

25 
Prunus serrulata 

2.64% 1.82%
(Oriental Cherry) 

26 
Prunus domestica 

5.40% 2.76%
(Plum) 

27 
Schinus molle 

2.04% 1.72%
(Peppercorn)  

28 
Populus nigra 'Italica' 

2.00% 1.50%
(Lombardy Poplar) 

29 
Eucalyptus melliodora 

7.68% 2.87%
(Yellow Box) 

30 
Eucalyptus melliodora 

6.12% 2.59%
(Yellow Box) 

31 
Eucalyptus melliodora 

6.48% 2.74%
(Yellow Box) 

34 
Eucalyptus camaldulensis 

8.64% 3.09%
(River Red Gum) 

35 
Eucalyptus camaldulensis 

7.44% 2.87%
(River Red Gum) 

45 
Brachychiton populneus 

5.76% 2.63%
(Kurrajong) 
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3.1. Introduction to TPZ 

 

The out of sight out of mind approach has been adopted in the past when referring to tree roots 

on development sites (Hartman, Pirone & Sall, 2000). Tree roots play a vital role in a tree’s 

health and stability, which called for a greater emphasis on how they are managed in the 

landscape. 

 

Tree roots grow in the path of least resistance and conditions that are most favourable (Gilman 

1997). The spread of a root system can be variable and depends on the size, species, age and 

health of the tree. Site factors such as soil conditions, surrounding structures, water and nutrient 

availability also influence root allocation. 

 

A large portion of a tree’s fine roots are located within the drip-line of the canopy in the top 200 

to 500mm of the soil profile. These are primarily used for absorbing water and nutrients. 

Research has revealed between 30% and 50% of a healthy tree’s fine root fraction can be 

removed without an adverse effect (Harris et al. 2004), although stability maybe an issue if 

structural roots are severed.    

 

Located from the root plate, there are, commonly, 3 to 4 larger roots. 70% of the total roots are 

attached to these major structural roots. Vertically or obliquely bound, smaller roots, branch off 

from these large roots in closer proximity to the root plate as deep as 1.5m. Known as ‘sinker 

roots’ or ‘oblique roots’, they provide greater tree stability (Harris et al. 2004, Gilman 1997). 

 

The Protection of Trees on development Sites, Australian Standard (AS4970-2009) is a 

formulated approach to managing trees on a construction site. The standard outlines appropriate 

guidelines to maintain a healthy, well anchored tree.  

3.2. Determining the TPZ 

 

The TPZ is an isolated area around a tree to reduce root and crown damage on a development 

site. 

The TPZ can be determined by multiplying the diameter at breast height (DBH) by 12. 

 

TPZ = DBH* x 12 
 

* DBH = diameter of the trunk at 1.4m above ground level 
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Fig 1. A diagram on determining TPZ (from AS4970-2009) 

3.3. TPZ Exclusion Zone & Maintenance!

Prior to the commencement of site construction an exclusion fence should be erected around the 

TPZ with the following guidelines: 

• Fencing around exclusion zone 

- apply with AS4687  

- 1.8m height 

- 20mm or more fence posts 

•  Shade cloth or similar covering panels 

• Identification signs complying with AS1319 (Tree Protection Zone, No Access). 

The TPZ requires ongoing maintenance throughout the construction period, including:  

• Mulching 

- 50-100mm deep 

- Using a material that complies with AS4454 

• Watering 

- Monitoring of soil moisture level 

- Implementation of a temporary irrigation if required (drip irrigation) 

• Weed control 

- Manual weed removal 

- Application of appropriate herbicides if required 

Refer to section 4 in AS4970-2009 for further detailed information on TPZ. 
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3.4. Implementation of Tree Protection Zones (TPZ) 

Implementation of a TPZ to trees being retained on development sites is crucial to ensure only 

minimal root disturbance occurs.  Failure to do this may result in damage to the root system, 

trunk and canopy.  Root damage can result in decline, dieback and the loss of structural integrity.  

Mechanical damage to the trunk and canopy harms the natural defence barriers that protect it 

from pathogens. 

 

AS4970-2009, The Protection of Trees on development Sites, is a formulated approach to 

managing trees on a construction site.  The standard outlines appropriate guidelines to maintain 

a healthy, well anchored tree.  Encroachment greater than 10% of the TPZ area is considered 

major encroachment under AS4970-2009 and is only permissible if it can be demonstrated by the 

project arborist that the tree would remain viable. 

 

Tree protection measures should be implemented prior to development and maintained 

throughout the construction phase (Appendix 3).  All contractors and site workers should be 

briefed as part of the site induction on the tree protection measures and seek guidance if unsure 

or if encroachment is required.  

 

Services such as electricity, telecommunications and water may be required to encroach on a 

number of tree protection zones.  Installation should be performed via tunnelling or boring at a 

minimum depth of 1000mm to avoided root damage.  

 

The management strategies provided are necessary to support the trees through their natural life 

cycle. 
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3.5. Restrictions within the TPZ 

Activities excluded from the TPZ (AS4970-2009) include: 

• Machine excavation including trenching 

• Excavation for silt fencing 

• Cultivation 

• Storage 

• Preparation of chemicals, including preparing cement products 

• Parking of vehicles and plant 

• Refuelling 

• Dumping of waste 

• Wash down and cleaning of equipment 

• Placement of fill 

• Lighting of fires 

• Soil level changes 

• Temporary or permanent installation of utilities and signs 

• Physical damage to the tree 
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3.6. Encroachment on the TPZ (Direct from the AS 4970-2009) 

Minor Encroachment 

If the proposed encroachment is less than 10% of the area of the TPZ and outside the SRZ, 

detailed root investigations should not be required.  The area lost to this encroachment should be 

compensated elsewhere and contiguous with the TPZ. 

   

Encroachment into the tree protection zone is sometimes unavoidable.  Below provides examples 

of TPZ encroachment by area, to assist in reducing the impact. 
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3.7. Other Protection Measures (Direct from the AS 4970-2009) 

General 

When tree protection fencing cannot be installed or requires temporary removal, other tree 

protection measures should be used, including those set below. 

 

Trunk and Branch Protection 

Where necessary, install protection to the trunk and branches of the tree as shown in Figure A. 

The materials and positioning are to be specified by the project arborist.  A minimum height of 

2m is recommended. 

Do not attach temporary power lines, stays, guys and the like to the tree.  Do not drive nails to 

the trunk or branches. 

 

Ground Protection 

If temporary access for machinery is required within the TPZ ground protection measures will be 

required.  The purpose of the ground protection is to prevent root damage and soil compaction 

within the TPZ.  Measures may include a permeable membrane such as geotextile fabric beneath 

a layer of mulch or crushed rock below rumble boards as per Figure A. 

 

Root Zone Protection during works within the TPZ 

Some approved works within the TPZ, such as installation of pier or landscaping may have 

potential to damage roots. 

If the grade is to be raised the material should be coarser or more porous than the underlying 

material.  Depth and compaction should be minimized. 

Manual excavation should be carried out under the supervision of a project arborist to identify 

roots critical to tree stability.  Relocation or redesign of works may be required. 

Where the project arborist identifies roots to be pruned within or at the outer edge of the TPZ, 

they should be pruned with a final cut to undamaged wood.  Pruning cuts should be made with a 

shape tools such as secateurs, pruners, handsaw or chainsaw.  Pruning wounds should not be 

treated with dressing paints.  It is not acceptable for roots within the TPZ to be ‘pruned with 

machinery such as backhoe or excavators.   

Where roots within the TPZ are exposed by excavation, temporary root protection should be 

installed to prevent them drying out.  This may include jute mesh or hessian sheeting as multiple 

layers over exposed root and excavated soil profile, extending to the full depth of the root zone.  

Root protection should be pegged in place and kept moist during the period that the root zone is 

exposed. 
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Other excavation works in proximity to trees, including landscaping works such as paving, 

irrigation and planting can adversely affect root systems.  Seek advice from project arborist.  

 

 
Figure A) Examples of Trunk, Branch and Ground Protection 
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3.8. Exploratory Excavation 

Establishing the location of tree roots is critical to the longevity of the tree, when building 

structures in close proximity. Exploratory excavation is considered the most effective method of 

root mapping, allowing management decisions to preserve the tree. 

 

Exploratory excavation is a sensitive process that should be performed with great care. Minor 

exploration can be performed manually with hand tools, while larger jobs may require high-

pressured air or water equipment. Substantial roots that are exposed should be left intact.   

 

Management decisions can be made once the area of the root zone under scrutiny is exposed. 

The other factors of tree species, health, age and potential root loss will affect the management 

decision. 

3.9. Alternative Hard Surfaces and Construction Techniques 

Minimising the impact that trafficked surfaces have on trees is essential to their health and 

stability. Employing above ground grade construction in conjunction with a permeable surface 

within a tree protection zone can significantly reduce the impact to a tree. Tolerance is dependent 

on the overall area of pavement, interference with roots through the construction process, vigour 

and genetic traits of the tree.  Primarily, the percentage of hard surface covering should be kept 

to a minimum. The construction technique should avoid compaction, excavation and use a 

permeable median (Harris, Clark and Matheny, 2004). Similar techniques can be employed for 

larger load bearing surfaces where the project arborist works with the engineer to produce a 

suitable outcome. Long-term viability of the pavement surface is always a concern to parties 

involved. Root damage to infrastructure is most likely to occur within 2 meters from the trunk of 

the tree (Coder 1998).  

 

 

 

 

 

 

 



Report for 98 Forest St, Castlemaine, Vic.  27/4/2015 Lachlan Williams, Tree Response Pty Ltd  

_____________________________________________________________________________ 
Page 34 of 44 

Above Grade Paving Surfaces Guidelines 

 

Above: Diagram of above grade construction method for a hard surfaced area close to trees 

(Diagram from Roberts et. al. 2006) 

• The pavement surface should only be constructed at the existing grade after the removal 
of organic matter and loose topsoil, at the recommended clearance of 2m from the trunk. 

• A geo-fabric material should be laid over the entire surface as a permeable stable base for 
the pavement material. 

• The pavement system should be designed by an engineer to tolerate the load applied 
while fulfilling the arboricultural requirements. 

 

 

 

 

 

Edging 

Retaining Peg 

Nails 
No-Fines Gravel 

Geo-fabric 

Type 1 Road 

stone 

Minimum 

distance 2m 

100-1200mm 
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Bridging Systems 

 

• The bridging system should be designed by an engineer and approved by the project 
arborist.  

• Other Protection Methods (Appendix 3.7), to the satisfaction of the project 
arborist/guiding authorities, must be implemented to reduce mechanical damage to the 
tree and compaction of the soil while constructing the bridging system.  

• Holes required for supporting the suspended surface must be positioned so no major roots 
are interfered with. 

• Excavation performed within the SRZ must be performed manually. 

Other Construction Techniques 

Many other non-invasive construction techniques can be engineered to both fulfil the functional 

requirements of the pavement while preventing any long or short-term damage to the root 

system. 

Alternative construction techniques: 

• Bridging systems (Other Approved)   

• Permeable paving systems 

• Concrete strip driveway 
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Appendix 4: Recommendations for Replacement Tree Species 

 

Small Sized Trees (<8m) 

Angophora)hispida%(Dwarf%Apple)%
Cupaniopsis)anacardiodes%(Tuckeroo)%
Eucalyptus)torquata%(Coral%Gum)%
Fraxinus)griffithii%(Evergreen%Ash)%
Lagerstroemia)indica%(Crepe%Myrtle)%
Pistacia)chinensis%(Chinese%Pistachio)%
Tristaniopsis)laurina%(Water%Gum)%
Waterhousia)australe)'Pinnacle'%(Dwarf%Fastigate%Lillypilly)%

%
Medium Sized Trees (8-15m) 

Brachychiton)acerifolius%(Illawarra%Flame%Tree)%
Eucalyptus)radiata%(NarrowPleaved%Peppermint)%
Eucalyptus)scoparia%(Wallangarra%White%Gum)%
Gingko)biloba%(Maidenhair%Tree)%
Jacaranda)mimosifolia%(Jacaranda)%
Quercus)coccinea%(Scarlet%Oak)%
Tilia)cordata%(SmallPleaved%Lime)%
Tilia)cordata%(SmallPleaved%Lime)%

%
Large Sized Trees (>15m) 

Angophora)costata%(SmoothPbarked%Apple)%
Araucaria)cunninghamiana%(Hoop%Pine)%
Eucalyptus)pulchella%(White%Peppermint)%
Metasequioa)glyphtostroboides%(Dawn%Redwood)%
Pinus)canariensis%(Canary%Islands%Pine)%
Platanus)orientalis)'Digita'%(Oriental%Plane%Tree)%
Quercus)cerris%(Turkey%Oak)%
Ulmus)'Sapporo)Autumn)Gold'%(Sapporo%Autumn%Gold%Elm)%

 

 

-Prior to selection a site assessment should be conducted by a qualified person to ensure the tree 

is suitable for the desired position. 
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Appendix 5: Descriptors 

5.1. Species/Common Name 

 

Species refers to the botanical name of the plant, including genus followed by the species (sub 

species or variety, if any). This nomenclature classification system is internationally governed.   

There are numerous Common Name plants, depending on the region in which it grows. Reputable 

plant identification literature is referenced in the report for both botanical and common names. 

5.2. Type 

 

Type Description 

Conifer A non-flowering tree, that bears its seeds in a cone. 

Deciduous 

A plant that loses its leaves through one season of the year. 

Usually winter for temperate climate and dry season for sub 

tropical to tropical climates. 

Evergreen A plant that retains its leaves throughout the year. 

Palm 
A monocot (same division as grasses), that has a single 

growth point (apical meristem). 

Semi deciduous 
A plant that may or may not loses its leaves, depending on 

climatic factor and species. 

Other Stated in the notes. 

 

5.3. Origin 

 

Origin Description 

Exotic A plant that originates outside the Australian region 

Native (Australia) Originates within Australia, but not Victoria. 

Native (Victoria) Originates within Victoria, but not the local region. 

Indigenous Originates to the local region 
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5.4. Age 

 

Age Description 

Juvenile 
A tree that has recently been planted or still a sapling in its 

establishment phase. 

Semi Mature 
Signs of rapid growth, still to reach its full canopy size and 

trunk diameter. 

Mature 
Reduction in growth, the tree has reached the extent of its 

expected size. 

Over Mature Decline in heath as the tree starts senescing. 

5.5. Height 

The height of the tree was estimated using a Master Tree Growers technique where possible (Reid 

& Stephen 2001). If not possible a good estimation was recorded utilising scaled objects around 

the tree. 

5.6. Spread 

 

The spread of the canopy/crown was measured with a tape or paced out. The largest distance 

from the edge of the drip lines is recorded. 
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5.7. D.B.H. 

 

D.B.H represents the diameter at breast height (cm). Breast height defined at 1.4m above the 

ground level and in accordance to the AS4970 (AS 4970, 2009). The diameter is measured with 

the Master Tree Growers tape (foresters tape with diameter scale). 

 
(From AS 4970, 2009) 



Report for 98 Forest St, Castlemaine, Vic.  27/4/2015 Lachlan Williams, Tree Response Pty Ltd  

_____________________________________________________________________________ 
Page 40 of 44 

5.8. Form 

 

Form Description 

Symmetrical Evenly balanced full crown. 

Asymmetrical One side of the crown more dominant, lopsided appearance. 

Re-growth Reaction shoots growing off a cut stump. 

Suppressed 
The crown is shaded out by surrounding vegetation and 

structures. 

Managed 

The form of the tree is manipulated, different from its natural 

habit.  Example: Hedge, pollard, espaliers, topiary and 

coppice. 

 

5.9. Health 

 

In most situations, the lowest symptoms identified in the descriptors are used to assign the 

relevant health rating. Where the health rating falls between the descriptors, combinations of the 

ratings are used. Example: Fair-Poor for moderate signs of stress.  

 

Health Rating Description 

Good 
A healthy tree with dense colourful canopy.  Vigorous growth 

rates with no signs of dieback, pest or diseases.   

Fair 

Minor signs of stress and dieback.  Thinning and discolouring 

of canopy.  Slowing of growth rates, maybe signs of pests and 

diseases. 

Poor 

Major signs of reduced health and stress.  Extreme thinning of 

canopy with large amounts of dead wood present.  Minimal 

growth with pest and diseases contributing to the decline. 

Dead No living tissue throughout the tree. 
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5.10. Structure 

In most situations, the lowest defects identified in the descriptors are used to assign the relevant 

structural rating being assigned. Where the structural rating falls between the descriptors, 

combinations of the ratings are used. Example: Fair-Poor for moderate structural defects.  

 

Structure Rating Description 

Good 

No obvious signs of damage, disease and decay in root zone, 

trunk, major scaffold branches or canopy. Reasonably straight 

trunk with good taper. Low exposure to targets. 

Fair 

Minor signs of damage or decay in root zone, trunk or canopy.  

Moderate attached and open crotch angles of major scaffold 

branches. Small scale previous branch failure. Moderate 

exposure to targets. 

Poor 

Major signs of damage or decay in root zone, trunk, major 

scaffold branches or canopy. Weakly attached major scaffold 

branches with bark inclusion and acute angled crotches.  

History of large branch failure. Presents of fugal fruiting 

bodies. Major trunk lean or poor taper. High exposure to 

targets. 
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5.11. Amenity Value 

 

Trees are not only aesthetically pleasing but they have functional values in society. Hartman, 

Pirone, & Ann Sall, (2000) highlight overlooked functional issues such as shade, O2 producer or 

CO2 bank, noise barrier, energy saver in term of heating and cooling of buildings, glare reducer, 

increases life of hard surfaces and wind break. Moore, (1992) describes trees as a treasured 

asset, which in today’s society must be measured with a monetary value to claim recognition. 

McGarry and Moore, (1988) designed a model incorporating the five factors of, market value, tree 

size, life expectancy, form & vigour and suitability which placed a monetary value on an amenity 

tree (Moore 1992). These factors are incorporated in the rating system below. 

 

Amenity Value Description 

High 
Considerable significance to the site and surrounding 

landscape. 

Medium Moderate contribution to the site and surrounding landscape. 

Low 
Little to no contribution to the site and surrounding 

landscape. 

 

 

5.12. Safe Useful Life Expectancy (ULE) 

The assessment of trees for their ULE was specifically developed to determine the retention value 

of trees on proposed development sites. The method was designed by J. Barrel, who modified 

and extended the concept set out in the British Standard 5837: Guide for trees in relation to 

construction (Barrel 1995).  

SULE is the length of time that an individual tree can be retained with an acceptable level of risk, 

based on the information available at the time of inspection. Similarly to a THA, SULE is not static 

but is closely related to tree health and the surrounding conditions. Further changes to the site or 

the tree may result in alterations to the original assessment (Barrel 1995). 

The following table details the ratings within the SULE.  
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Category Long – Appear to 

be retainable at the 

time of assessment 

for over 40 years 

with an acceptable 

degree of risk, 

assuming 

reasonable 

maintenance 

Medium - Appear to 

be retainable at the 

time of assessment 

for 15 - 40 years with 

an acceptable degree 

of risk, assuming 

reasonable 

maintenance 

Short - Appear to be 

retainable at the time 

of assessment for 5 – 

15 years with an 

acceptable degree of 

risk, assuming 

reasonable 

maintenance 

Remove – Tree 

which should be 

removed within the 

next 5 years 

Move or Replace 

– Trees which can be 

readily moved or 

replaced 

1 

Structurally sound 

trees located in 

positions that can 

accommodate future 

growth 

Trees which may only 

live between 15 and 

40 years 

Trees which may only 

live between 5 and 15 

years 

Dead, dying, 

suppressed or 

declining trees 

Small trees less than 

5 metres in height 

2 

Trees that could be 

made suitable for 

long term retention 

by remedial care 

Trees which may live 

for more than 40 

years but would be 

removed for safety 

reasons or site 

constraints 

Trees which may live 

for more than 15 

years but would be 

removed for safety 

reasons or site 

constraints 

Trees that may be 

dangerous due to 

instability or recent 

loss of adjacent 

vegetation or 

structures 

Young trees less than 

15 years old but over 

5 metres in height 

3 

Trees of special 

significance that 

would warrant 

extreme efforts to 

secure their long 

term retention 

Trees that could be 

made suitable for 

retention in the 

medium term by 

remedial care 

Trees which may live 

for more than 15 

years but would be 

removed to prevent 

interference with 

more suitable 

specimens or to 

provide space for new 

plantings 

Dangerous trees 

due to structural 

defects 

 

4   

Trees which require 

substantial 

remediation and are 

only suitable for 

retention in the short 

term 

Trees which live for 

more than 5 years 

but should be 

removed to prevent 

interference with 

more suitable 

specimens or to 

provide space for 

new planting 

 

5    

Trees which are 

damaging or may 

cause damage to 

existing structures 

within the next five 

years 
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