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The Mayor, Councillors and staff of the City of Cockburn 
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Purpose of this Presentation
Response to Community Feedback

• Introductions.

• There have been a number of community concerns around tree retention and traffic in 
Glen Iris Estate.

• This presentation will answer these questions in the hope of informing our community on 
the City’s roles and responsibilities. 

Presentation Structure: 
The City’s Role 
Trees & Design Considerations 
Traffic
Dilapidation Reports
Question Time 
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Presenter Notes
Presentation Notes
There have been a number of community concerns around tree retention in Glen Iris Estate, namely: 
Why are trees are being cut down?
Is anyone from the City checking what trees are being removed?
Does the Developer have approval to cut down trees?
Why aren’t all the trees shown for possible retention being retained?
Why are trees listed for “possible” retention and not guaranteed for retention?

This presentation will answer these questions and inform:
How and to what standards are trees protected on a development site
Some of the challenges of retention
Competing design considerations
The risks and considerations with retaining large mature trees
What is being done on site




The City’s role ‘The Gatekeepers’ 

• What is a subdivision approval?
• How does the City assess tree 

retention and managing traffic 
considerations following 
subdivision approval? 
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The Western Australian Planning Commission (WAPC) is the agency responsible for approving subdivision in Western Australia
The City is given delegation for the subdivision clearances, that is the mechanism to ensure that the subdivision conditions have been fulfilled before the lots are titled
The City is responsible for:
The review and approval of proposed bulk earthworks, civil design, civil construction, landscaping works, with tree retention and protection at the forefront of the decision-making process.
Requesting adjustment to civil design as required to better retain trees and minimize the encroachment into the tree protection zone (TPZ)
Reviewing landscaping plans to enhance protection the TPZ of trees
Site inspections with the developer’s project team to assess the viability of trees
Inspecting completed works
Ensuring compliance to the approved plans and AS 4970
With that in mind, the City needs to ensure that tree retention is balanced appropriately against other priorities in the subdivision design.




WAPC Approved Subdivision Plan
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The WAPC approved the subdivision plan for the Central and Northern Precinct of Glen Iris Estate (the areas north of Berrigan Drive) on 11th September 2023.
The approval details the location of the 274 lots, 7 group housing sites, road layout and 6.59 ha of public open space for the subdivision.
The subdivision plan also includes the location of all the trees that have the potential for retention.
The original assessment of the Central Precinct (the first 3 stages of Glen Iris Estate) identified 527 trees, with 248 trees for possible retention.
To understand why not all trees are capable of retention, we need to consult the relevant Australian Standards and appreciate what trees require to remain viable, healthy and safe.




Balancing Design Requirements 
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Tree retention needs to be balanced against other considerations of a subdivision design. There are key design areas that cannot be compromised and will be prioritised over tree retention, such as:
The functionality of drainage
Road and pedestrian safety 
Road and infrastructure construction standards
Infrastructure needs to be constructed appropriately. Any reduced asset life will be an expense borne by ratepayers.
The City also needs to ensure that retained trees will not pose a safety risk to the general public and that the trees remain healthy and viable, otherwise they could become a liability to ratepayers.
Design changes are communicated back to the Developer’s project team for resolution.




What the Developer’s project team is doing 
to protect trees in the development
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The Developer undertook an initial site survey and assessment of all the trees within the estate, which influenced the subdivision layout and design.
They have engaged a qualified arborist to individually assess the health of each tree, provide input into designs, assess major encroachments into the tree protection zone and monitor tree health and performance.
Utilising a qualified and reputable civil design team, who have previous experience retaining trees on large estates.
Employing qualified landscape architects to enhance and improve the environment around the retained trees.
Only undertaking civil construction near trees with the arborist present.
Tree retention in accordance with the approved subdivision plan, civil drawings, tree protection management plan and landscaping plans.
Tree protection in accordance with the relevant Australian Standard AS 4970.




Tree Biology
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Trees are living organisms that require certain environmental conditions to maintain their value as an asset
Trees consist of three main sections
Leaves – essential for photosynthesis (production of sugars), which is the energy of the tree. Anything damaging the leaves directly or indirectly will interfere with this process.
Trunks and Branches – are composed of many different types of tissues, each with a specialized function, such as storage of sugars, transport of sugars and water, protection, providing strength and structural support. Damage to the trunk or branches may allow infection by plant pathogens, disrupt the movement of water and sugars or structurally weaken the tree.
Roots – the main functions of the roots are for the uptake of water and nutrients, storage of sugars, and production of some hormones required for the shoots. Damage to the roots is a common cause of tree decline and death. It is the most common form of damage associated with development sites.




Tree Roots
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Root Spread - Tree roots can potentially spread between 4 - 7 times further than the canopy.
However, it is the roots within the tree protection zone (TPZ) that are the most important to retain.
Root Depth – Deep roots or tap roots are the exception rather than the rule. Most roots of most trees are found in the very top of the soil (in sandy soils, most roots are in the top 600mm), as they require access to air. 
Tree roots are incredibly prone to damage from any excavation, level change, compaction of soil or contamination of soil.
Almost all of the challenges in retaining trees in development sites (including Glen Iris) centre around root damage.




Tree Retention and Protection
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Some questions you may have:
How close can the infrastructure be to the tree?
How is it determined if a tree should be removed
How many tree roots can be safely cut?
How are trees are protected?
What is a tree protection zone (TPZ)?

AS 4970 – Protection of Trees on Development sites provides instruction on how trees should be protected, permissible incursions into the root zones and when professional arborist assessment is required.

This standard is the key document used for tree retention in Australia and is what is being used to guide the retention of trees in the estate.




Protection of Trees on Development Sites
Australian Standard 4970
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AS 4970 is the relevant Australian Standard for the protection of trees on development sites.
It considers both above and below ground tree components.
The Standard provides guidance on how to decide which trees are appropriate for retention, and on the means of protecting those trees during construction work.
The Standards define what a Tree Protection Zone (TPZ) is, a key term that will be referenced throughout this presentation:




Tree Protection Zone
Australian Standard 4970

Example 1: TPZ of a tree with symmetrical crown Example 2: TPZ of a tree with non-symmetrical crown and 
how the TPZ should be adjusted to protect the crown 
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The tree protection zone (TPZ) is the means of protecting trees on development sites. The TPZ is a combination of the root area and crown area requiring protection.
The TPZ is calculated by taking the diameter of the tree at a 1.4m height (often referred to as diameter at breast height – DBH) and multiplying by 12
The calculation is intentionally simple to be flexible enough to cover all species of trees, across all different site and soil types.
Tree crowns may be injured by machinery such as excavators, so the TPZ can be adjusted as necessary to protect the crown of the tree if it is lopsided. 




Tree Protection Zone
Australian Standard 4970
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The TPZ is an area that should be isolated from construction disturbances, so that the tree remains viable. 
Protection measures include fencing and signage to restrict certain damaging activities form occurring around the TPZ, such as:
Storage of waste
Vehicle movements
Chemical and rubbish
Soil level changes 
Tree root systems are opportunistic, unpredictable, variable, site specific and unique. The standards don’t prevent works from occurring near a tree, it just sets the parameters and thresholds on how that work should occur.
If works are required in the TPZ (such as earthworks or landscaping) it should be done so under the direction and supervision of the project arborist




Encroaching into the TPZ
Australian Standard 4970

Examples of minor encroachment
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Encroachment into the TPZ is sometimes unavoidable. 
There are two types of encroachment into the TPZ:

Minor Encroachment – If proposed encroachment is less than 10% of the area of the TPZ and not in the structural root zone (SRZ) – an area required for tree stability. 
Detailed root investigations are not required
Additional area can be used as compensation
The tree will generally be unaffected by development�
Major Encroachment – If more than 10% of the TPZ or inside the SRZ. A major incursion may trigger the following requirements to protect the tree
root mapping
design revisions
low impact construction methods
work supervision

There is no maximum encroachment level under the Australian Standards. The standard allows for a 100% incursion providing a suitably qualified arborist (Min. AQF V) can demonstrate that the tree can remain viable.




Challenges at Glen Iris
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The WAPC subdivision approval identifies approximately 500 trees ‘for potential retention’. This is based on a very high level subdivision layout that simply looks at if the tree clashes with a road or private lot.
As the subdivision plan is high level, it ignores important site constraints like:
Undulating Levels – the former golf course had many slopes and mounds, with trees often planted in higher or unlevel locations. 
Required level Changes – to ensure new lots are level, roads are built to standards and for drainage to be effective, level changes are required. Removal of fill removes the tree’s roots, while too much fill will suffocate them.
Clash with new infrastructure – such as road pavements (which extend 600mm past the kerb line), new services, retaining walls, footpaths, drainage etc.
Review and assessment from a qualified arborist is paramount in determining whether the trees are capable of retention 




Tree Protection Measures
Through the Different Construction Stages

Arborist 
Review

Bulk 
Earthworks Civil  Design Site 

Investigations
New 

Landscaping
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Arborist Review
Tree Protection Measures

Arborist 
Review

Bulk 
Earthworks Civil  Design Site 

Investigations
New 

Landscaping
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The Developer has engaged a qualified arborist, who has been involved throughout the subdivision design and construction process.
The Developer and arborist have been proactive in their approach, with preliminary works occurring to the trees well in advance of construction commencing – in excess of the requirements of AS 4970.
All of the requirements under the AS 4970 are being employed on site, including:
Visual inspection of the trees, assessing health and stability.
Assessment of the encroachment into the TPZ
Application of kelp and nutrient mixes to assist root regeneration and minimise stress
Fencing of TPZ to protect trees during construction activities
Root Mapping – through vacuum excavation to determine actual root location
Recommended design changes and possible low impact construction methods
Supplementary watering and ongoing monitoring




Arborist Review
Tree Protection Measures

Organic fertilisers used pre 
and post construction to 
encourage tree growth and 
mitigate induced stresses.

Supplementary irrigation to the trees via. the 
turret on the water cart to maintain soil 
moisture (example photo)

Canopy reduction to reduce the 
weight of the canopy, balance the 
tree and reduce transpiration 
requirements
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Prior to development, where anticipated incursions of the TPZ were >25%, subject trees were treated (fertilised) with a solution to stimulate root growth in an effort to mitigate some of the stresses that nearby construction was likely to induce.
This solution was applied months prior to any root disturbance (construction, root mapping, severance etc.) 
The solution consisted of fish emulsion, kelp and active biology and is a great source of available nitrogen, essential for tree growth.




Arborist Review
Root mapping and vacuum excavation

An example of root mapping within the TPZ of a large 
Tuart, uncovering only 1 root @40mm diameter, allowing 
construction to proceed without detriment to the tree.

root mapping to determine the level of root 
removal required and to assist with the viability 
assessment of the tree.
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Where incursions into the TPZ are required to facilitate construction, root mapping using vacuum excavation has been employed 
Vacuum excavation is a form of non-destructive digging which involves using high pressure water and suction to remove the soil around tree roots.
Root mapping allows the arborist to determine the level of root removal required and to assist with the viability assessment of the tree. 




Arborist Review
Root mapping and vacuum excavation

Root mapping to chase 
and expose roots and 
clean cutting roots at 
the desired location to 
facilitate construction.

With this method, roots 
can be fully chased and 
exposed, providing an 
opportunity to ‘clean cut’ 
roots at the precise 
location and reducing the 
root damage to the 
absolute minimum.
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With this method, roots can be fully chased and exposed providing an opportunity to ‘clean cut’ roots at the precise location and reducing the root damage to an absolute minimum. 
This methodology has been employed since the start of construction of Stage 1.
Where roots have been severed to facilitate construction (post-civil works) the trees will undergo additional treatment with a solution to stimulate root growth and regeneration.
Maintaining soil moisture is another important method for maintaining tree health on construction sites, particularly where roots have been cut. 
Supplementary irrigation to the trees has been provided through the use of water carts with turrets.




Both images are taken about 
2-3 m from the base of trees. 
The tree on the left shows 
large roots heading towards 
the former fairway. The right 
image shows a trench on the 
former “rough” side of the 
tree – with almost no roots 
present (although plenty of 
lost Titleist and Callaway balls 
were found).

Root mapping
Arborist Review
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Root mapping at Glen Iris has revealed that tree roots have naturally gravitated to the fairways (as they were irrigated, and the trees sought out water). 
Most of the new housing is located on the former fairways, to retain trees and due to the 10m “buffer” required between the old and new estate. 
The information root mapping provides allows civil engineers to design lower impact options and gives the arborist and the City a greater insight into a tree’s viability.




Bulk Earthworks
Tree Protection Measures

Arborist 
Review

Bulk 
Earthworks Civil  Design Site 

Investigations
New 

Landscaping
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As part of the bulk earthworks approval, the developer submitted a Vegetation Clearance Plan, which detailed the vegetation to be cleared and vegetation to be protected.
The plans detailed the trees for retention (marked in green), the tree number and the fencing location to protect the retained trees from large earthmoving equipment.
The plan was developed in consultation with the project arborist, ensuring the fencing protected the TPZ of the trees in accordance with AS4970
A number of residents were concerned with the removal of trees during the bulk earthworks stage, however all these trees had been flagged early on for removal
When overlayed with the approved subdivision plan, it is clear why the trees needed to be removed. 




Bulk Earthworks
Fencing 
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The fencing and signage during the bulk earthworks is a good example of protection under AS4970 ensuring no encroachment into the TPZ of the trees.
The fencing was removed after bulk earthworks to allow additional earthworks to occur in the TPZ under arborist supervision with smaller machinery.
Any required canopy or root cutting was done so by hand, which is the preferred method under AS4970, and treated with organic fertilisers.




Civil Design
Tree Protection Measures

Arborist 
Review

Bulk 
Earthworks Civil  Design Site 

Investigations
New 

Landscaping
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Presentation Notes
Although the WAPC approves the subdivision layout, civil designs are submitted to the City for review and approval.
This allows the City to scrutinize the plans, ensuring they meet the City’s standards and expectations. 
The City seeks to retain as many trees as possible and is open to alternative designs, layouts and construction methods that deviate from a business as usual approach.
However, the City has a duty of care to ensure that retained trees are safe and fit for purpose, and that road safety and integrity is not compromised. 




Civil Design
Other examples
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Some of the ways trees can be better retained during the civil design include:
(in the case of Road 43) the narrowing of the carriageway from 7.2m to 6m wide, to gain additional clearance from established trees.
Changes to road levels to avoid unnecessary excavation around trees.
Strategic positioning of drainage swales and basins, to avoid TPZ of adjacent trees.
Changes to lot levels to limit the amount of retaining and reducing the size of footings required (limiting the impact to tree roots).
Review of service pits and alignments to ensure no unnecessary trenching in the TPZ.




Civil Design
Road 51 example

Initial design (left) vs alternative design (right) 
showing trees that can be retained (green)
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Road 51 was originally a through road that would have resulted in the removal of 9 trees (marked in red).
A number of these trees were high to medium retention value and in good health.
Working with the Developer, an alternative layout was adopted to change the through road to a cul-de-sac, saving 6 trees.
These trees were always flagged for removal, so their retention is an example of where trees additional to the original 248 trees listed for possible retention have been retained.




Site Investigations
Road 51 example

Arborist 
Review

Bulk 
Earthworks Civil  Design Site 

Investigations
New 

Landscaping
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City Staff meet with the Developer’s project team (comprising of the arborist, civil engineer, surveyor and project manager)  to walk through a site and assess trees that have been flagged as part of the civil drawing review.
An example of this was for Road 51, turning the through road into a cul-de-sac. 
On site, it was determined that the cul-de-sacs could be reduced back further to minimize TPZ incursions to nearby trees.
These changes resulted in better retention of existing trees and saved tree 258 (high value  retention tree) and tree 272.
Tree 270 (also a high retention tree) would still have a significant incursion into its TPZ and SRZ and required further investigations to determine if the proposed cul-de-sac option would retain the tree.�




Civil Design
Road 51 and Tree 270 example

Tree 270 with the original 
road layout staked in blue 
and a picture of its root 
mapping
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The street layout was pegged out by the site surveyor (shown in blue) to give an accurate representation of how the cul-de-sac would look.
The arborist then undertook tree root mapping of tree 270 to better understand its roots systems and the impact the road would have.
Tree root mapping exposed several large roots that were then mapped. 
This allowed the arborist to assess those roots that could be reasonably cut and those that needed to be preserved, informing how close the cul-de-sac could come to the tree.




Civil Design
Road 51 and Tree 270 example

New cul-de-sac alignment in black dotted line
Alternative 
Hammerhead 
Proposal
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This information was used to determine the appropriate design and distance the cul-de-sac could be from tree 270.
A new alignment and road level were determined which (with supplementary watering, fertilizing and soil improvements) will see the retention of tree 270 – although ongoing monitoring will be required.
An alternative proposal was put forth to make the road a hammer head layout which would result in far less tree roots being disturbed within the TPZ.
However, this option is not preferred for City waste trucks, and may impact the accessibility for neighbouring properties, which shows the other considerations the City and developer must consider in the estate design.




Civil Design
Tree 1035 example

New left in left 
out design to retain 

the treeOriginal T junction 
intersection
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This information was used to determine the appropriate design and distance the cul-de-sac could be from tree 270.
A new alignment and road level were determined which (with supplementary watering, fertilizing and soil improvements) will see the retention of tree 270 – although ongoing monitoring will be required.
An alternative proposal was put forth to make the road a hammer head layout which would result in far less tree roots being disturbed within the TPZ.
However, this option is not preferred for City waste trucks, and may impact the accessibility for neighbouring properties, which shows the other considerations the City and developer must consider in the estate design.




New Landscaping
Preserving and improving TPZ

Arborist 
Review

Bulk 
Earthworks Civil  Design Site 

Investigations
New 

Landscaping
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An important part of ongoing tree management and TPZ protection is the provision of new irrigated landscaping around retained trees. 
Stage 1 Landscaping Plans have been approved and work is due to commence within the next month.
Stage 1 Landscaping will see the creation of 2 new parks and the embellishment of 2 of the buffer areas, as well as new landscaped streetscapes.
170 new trees will be planted, with some of the new species specifically chosen for their Black Cockatoo foraging and habitat qualities.
New residential lots will have (where possible) up to 2 street trees and a private residential tree, with a diverse amount of tree species to be considered – differing from the traditional boulevard effect seen in other estates




Tree Retention
Progress to date

Original Assessment Grand Total Onsite Status (April 2024)

Removed Retained Grand Total

High Value 71 14 57 71

Retain 48 1 47 48

Remove 23 13 10 23

Medium Value 175 69 106 175

Retain 92 7 85 92

Remove 83 62 21 83

Low Value 281 136 145 281

Retain 108 10 98 108

Remove 173 126 47 173

Grand Total 527 219 308 527
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Of the 248 identified trees for retention, 18 had to be removed due to onsite constraints. Most of these (10), were low value retention trees
There are currently 78 trees that have been retained in excess of what was originally planned, resulting in a current net gain of 60 additional retained trees (308 trees in total).  
However, Stage 2 and 3 are �subject to further assessment by the �arborist and City staff and may �require some additional trees to be �cleared. 
Notwithstanding, it is anticipated that �there will still be overall a much higher �number of trees retained across the site �compared to the 248 trees identified �in the original assessment. 




Summary
Progress to date

The works on site are supervised by 
a qualified arborist and being 

undertaken in close consultation 
with the City.

Tree retention works are industry 
best practice and in accordance 

with AS 4970.

Due to challenging site conditions, 
not all trees are capable of 

retention, but all efforts are being 
made to retain as many as possible.

New landscaping will greatly 
enhance the amount of trees in the 
public sphere, as well as to improve 

the biodiversity and aesthetics of 
the area.
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Transport Upgrades
Key Upgrade: New Signalised Intersection with closure of Turnbury Park Drive

Objectives:
 Safer Access
 Replaces 

uncontrolled 
intersection

 Protected 
pedestrian crossing 
ability

 Protected right turn 
movements
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Traffic Management & Operations

 Traffic management & operation of construction vehicles 
to be in accoradnce with the approved Traffic 
Management Plan (TPM), forming part of the 
Construction Management Plan (CMP) 

 Any inconsistency or non-compliance is promptly raised 
to the developer for rectification.

 Contact representatives of the project

Source: MRWA fact sheet- traffic control
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Dilapidation Reports
Progress to date
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Questions?
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Name Surname
T 08 9411 3444
E name@cockburn.wa.gov.au

www.cockburn.wa.gov.au
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