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For applicable fees and charges, please refer to Council’'s website: warringah.nsw.gov.au or contact our Customer Service Centre.

Privacy and Personal Information Protection Notice

The personal information requested in this form is required by or under the Environmental Planning and Assessment Act 1979 and will only be used
by Warringah Council in connection with the requirements of that Act and any other relevantly applicable legislation relating to the subject-matter of
this application. The information is being collected for the following purposes, namely, to enable us to (1) process and determine your application; (2)
contact you in relation to your application should that be necessary; and (3) keep the public informed by making the application publicly accessible. If
you do not provide the information, Council will not be able to process your application, and your application will be rejected.

Your application will be available to Councillors and Council Officers. Members of the public have certain rights of access to information and documents
held by Council under the Government Information (Public Access) Act 2009 (GIPA), and under the Privacy and Personal Information Protection Act
1998 (NSW) to the extent permitted by those Acts.

Warringah Council is to be regarded as the agency that holds the information, which will be stored on Council’s records management system or in
archives and may be displayed on E-Services Online (except as regards to personal particulars). You have a right to access information within the
meaning of the Privacy and Personal Information Protection Act 1998 (NSW) on application to Council, and to have that information updated or
corrected as necessary. Please contact Warringah Council if the information you have provided is incorrect or changes or if access is otherwise sought
to the information. In addition, a person may request that any material that is available (or is to be made available) for public inspection by or under
the Local Government Act 1993 (NSW) be prepared or amended so as to omit or remove any matter that would disclose or discloses the person’s place
of living if the person considers that the disclosure would place or places the personal safety of the person or of members of the person’s family at risk.
Any such request must be made to Council's General Manager: see 5.739 of the Local Government Act 1993 (NSW).

Pavt 1: Summary Applicant(s) Details

Applicant(s) name

Reflechue Carders Py L
Owner(s) name Rerevson Trvegtmank Py Ll

|
= - —
|

O Warringah Council Employee

[f any owner/applicant of this development application is a current
employee or elected representative of Warringah Council.

() Elected Representative

Part 2: Application Details

2.1 LOCATION OF THE PROPERTY
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‘Part 2F Application Details

2.2 EXEMPTIONS

Council consent is not required for removal if the tree is less than 6 metres in height, the tree is dead, a noxious weed, is referred to in the list of
exempt species in Appendix 5 of the WDCP 2011, or is considered dangerous to life or property. Note: A tree less than 6 metres in height which has
a canopy width exceeding 7 metres will require consent. {For properties within Deferred Lands under the WLEP 2000 then you must consider the
Tree Preservation order). To find out more about the exemptions, please go to:

warringah.nsw.aov.au/planning-and-development/development-restrictions/trees-and-developmen

Trees which are considered a high risk/imminent danger to life and property by a Level 5 qualified Arborist are exempt development and can be
removed without Council consent by the owner of the tree.

You need written confirmation from the Arborist and the report must clearly state the following:

e Qualifications: AQF Level 5 Arborist or equivalent (see WDCP 2011, Part H, Appendix 10)

*  Thetree(s) is declared a 'high risk’ or is an imminent danger to life and property

s« Immediate removal of the tree(s) is recommended

A copy of the report is to be sent to council for record keeping purposes.

You may also prune a tree by less than 10% of the foliage within a 12 month period without Council consent.

2.3 APPLICATION FEE

$110 - Fee to be confirmed with Council’s current Fees and Charges

2.4 OWNERS CONSENT

The owner of the land on which the tree(s) are located must sign the consent on the application.

Any consent issued as a result of this application is not a directive or order and does not oblige the owner to undertake the consented works. The
consent is valid for five years from the date on the determination.

2.5 DESCRIPTION OF WORKS

Please provide details of the work to be carried out in the box below. If your application is required as part of an Exempt and Complying
Development (CDC) such as a secondary dwelling, pool etc. please refer to the Development Application Checklist in section 2.8 on page 4 for
required information.

Tree Tree species Work required
No. (if known) (prune/remove/assess)
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Please indicate whether any of the above trees are considered dangerous to life or property. Please refer to section 2.2 Exemptions
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Part 2: Application Details

2.6 SKETCH

Please indicate in the box on the
right:

Sketch the outline of the
allotment, street, position of
structures eg. house, garage
and the location of each tree as
numbered in 2.3

NT
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Indicate location of all underground infrastructure such as pipes, sewer etc. within 5 metres of the tree,

2.7 SITE DETAILS

For the purpose of providing safe access for the site inspection:

Are there any dogs on the property?

O Yes

@No

Are there any locked gates blocking access?

©® v © vo O1l, on wW/E

Special arrangement required for site access?

© ves O no Plegse Sign 17 ot Lront of

For the purpose of identifying the trees in section 2.5, please indicate clearly with tape, ribbon, paint spot or numbered tag each tree

to be inspected.

=

2.8 INTEGRATED DEVELOPMENT

Is this application for integrated
development?

Please tick appropriate boxes.

Integrated development is development that requires licences or approvals from other consent authorities.
Most forms of development will not be “integrated”. See Part 4, Division 5, Section 91 of the Environmental
Planning and Assessment Act 1979 - www.legislation.nsw.gov.au. If integrated additional payment (by

Cheque) is required to relevant authority.

O Yes d No

Fisheries Management Act 1994 () s144 () s201 () s205 () s219
Heritage Act 1977 () ss8

Mine Subsidence -

Compensation Act 1961 C-) o15

Mining Act 1992 () s63 () s64

h S

National Parks And Wildlife Act 1574

(D s90

Petroleum (Onshore) Act 1991

()59

Protection Of The Environment
Operations Act 1997

|

O S43(a),
(b), (d)

() sa7

() sas () ss5

() s122

Roads Act 1993

(D si38

Rural Fires Act 1997

() s100b

Water Management Act 2000

() s89

() s90

O 591
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| 2.9 DISCLOSURE OF POLITICAL DONATIONS AND GIFTS

Note: gift means a gift within Under section 147 of the Environmental Planning and Assessment Act 1979 any repertable political
the meaning of section 84 of the donation to an elected representative of Warringah Council (Mayor or Councillor) and/or any gift to an
Election Funding & Disclosures elected representative or Warringah Council employee within a two (2) year period commencing two
Act 1981. Failure to disclosure (2) years before the date of this application and ending when the application is determined must be

relevant information is considered disclosed.,
an offence under Part 6 section
96H of the Election Funding and Are you aware of any person with a financial interest

Disclosures Act 1981. in this application who made a reportable donation O Yes

or gave a gift in the last two (2) years.

date of lodgement of this application and the date of its determination.

For further information visit Councils website at:
warringah.nsw.gov.au/plan_dev/PoliticalDonationsBill.aspxv

@No

If yes, complete the Political Donation Declaration and lodge it with this application. If no, in signing this
application | undertake to advise the Council in writing if | becorne aware of any person with a financial
interest in this application who has made a political donation or has given a gift in the period from the

DEVELOPMENT APPLICATION CHECKLIST

Required

Supplied

DO YOU HAVE OWNER(S} CONSENT? (All owners of the property must give consent).

(NOTE: If the trunk of the tree is located across property boundaries, consent of ALL owners of EACH
property is required)

Yes

X

HAVE YOU ATTACHED A SKETCH OF THE PROPERTY?

(All trees to be inspected are to be clearly marked on the sketch and on site with tape, ribbon, paint spot or
numbered tag)

®
Ploa 19clvded

If you have indicated that the application is Integrated Development, HAVE YOU ATTACHED A
CHEQUE? Please discuss with Council.

O

SUPPORTING DOCUMENTATION?
Have you attached all relevant documentation, reports, photographs in support of the application? e.g.
below

e Aborist's Report (in accordance with Appendix of WDCP). Note: Council's assessment of your tree
will be a visual observation made at ground level. Should your tree require detailed inspection or
assessment of features located more than 2 metres above ground level, or below ground such as root
mapping, to justify your application, you must provide a report from a qualified level 5 arborist detailing
these issues

¢ Sewer diagram, Plumbers report

¢ Structural Engineers report detailing damage to property and why alternatives to removing the tree are
not feasible

O O

EXEMPT AND COMPLYING DEVELOPMENT

Is this application required as part of an Exempt or Complying Development (CDC)?

If Yes - have you attached all relevant plans?

A Site Plan must be provided showing existing and proposed development with trees identified in Part 2.5.

Warringah Development Control Plan, Part H, Appendix 10 - Details to be contained in an Arborist report,
Appendix 11 - Class 2-9 Building and Appendix 12 - Tree Protection Plan may apply.

O

For more information about Complying Development go to:
warringah.nsw.gov.au/planning-and-develo /t -and-development

(1
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Naturally
Trees

Expert Arboricultural planning, advice and care since 1998

Arborist Reports, Landscape Design, Flora and Fauna Surveys,
Biodiversity and Ecological Impact Assessments &
Bushfire Protection Assessment Services

19 January 2016

75 Old Pittwater Road
Brookvale, NSW

Prepared for

Harrison Investments Pty Ltd



1. INTRODUCTION

1.1 Instruction: | am instructed by Harrison Investments Pty Ltd to inspect four
trees at 75 Old Pittwater Road, Brookvale and to provide an arboricultural report
addressing the health, structure and usefulness of trees within the landscape.
The report will identify the works that need to be carried out in order to reduce
associated risks within the property.

1.2 Qualifications and experience: | have performed training and | am licensed to
perform Quantified Tree Risk Assessments (QTRA - Licence No. 1655) using
the method developed by Quantified Tree Risk Assessment Ltd. The
recommendations within this report are based primarily on the review of trees
and my interpretation of the QTRA system. | have experience and qualifications
in arboriculture, and include a summary in Appendix 1.

1.3 Documents and information provided: | was not provided with any
documents.

1.4 Scope of this report: This report is only concerned with four trees, two located
within the subject site and two adjacent to it, on private property. It takes no
account of other trees, shrubs or groundcovers within the site unless stated
otherwise. It includes a preliminary assessment based on the site visit.

Page 2/23
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2. SITE VISIT AND METHODOLOGY

2.1

2.2

2.3

2.4

Site visit: | carried out an accompanied site visit on 27 November 2015 and 18
January 2016. All my observations were from ground level and | estimated all
dimensions unless otherwise indicated. Aerial inspections, root or soil analysis,
exploratory root trenching and internal diagnostic testing was not undertaken as
part of this assessment. | did not have access to trees on other private
properties and have confined observations of them to what was visible from
within the property. The weather at the time of inspection was clear and dry with

good visibility.

Brief site description: 75 Old Pittwater Road is located in the residential
suburb of Brookvale (refer figure 1). The site is on the eastern side of the road
and surrounded by similar residential development. The property consists of a
large factory and warehouses of Harrison Manufacturing Co Pty Limited. A
variety of ornamental and indigenous trees are scattered throughout the site
and around the site boundaries.
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Flgure 1: The location of the subject S|te (www.googlemaps.com).

Identification and location of the trees: | have illustrated the approximate
locations of the trees on the Tree Location Plan included as Appendix 5. This
plan is for illustrative purposes only and it should not be used for directly scaling

measurements.

Methodology — Visual Tree Assessment: The subject trees were assessed
using Visual Tree Assessment (VTA) techniques (Mattheck, 2004). VTA
undertaken by tree professionals is a recognised systematic method of
identifying tree characteristics and hazard potential. VTA is also an assessment
method described by Claus Mattheck in the Body Language of Trees — a
handbook for failure analysis.

Page 3/23
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2.5 Methodology - Quantified Tree Risk Assessment (QTRA): The Quantified
Tree Risk Assessment (QTRA) system has led the way in the field of tree
management with a risk assessment approach that is led by the usage and
value of the targets having potential to be affected by trees. The target-led
approach to tree management is a considerable shift from the generally
accepted wisdom where the tree assessor focuses on identifying defects in
trees and then seeks to avoid legal liability by removing or modifying the tree.

This defect-led approach results in the allocation of disproportionate resources
to both tree surveys, inspections and to the remediation of defective trees
where the risks are low if only they were actually assessed.

One of the greatest benefits of QTRA is that it enables an informed overview of
the risks associated with a tree population to be carried out as a desktop
exercise before the survey of trees. When the risk overview is complete, the
assessment will usually record only the general attributes of groups or
collections of trees.

Assessing and recording individual trees will be necessary only where they are
likely to be significant in relation to the targets.

Page 4/23
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3. APPRAISAL

3.1

3.2

General tree conditions: After correlating the facts of the tree survey, it is
evident that the four subject trees are of moderate to high significant value
based on their individual merits. The tree varieties create shade, habitat and
aesthetic value to the area. The vigour of the trees varies from poor to good,
though the structure of the trees has been compromised by the borer, acute
leaning or advanced decline.

Tree 1 — Angophora floribunda: This large tree is located near the front site
entry and leans directly over Old Pittwater Road (refer figure 2). The tree has an
acute lean of 58 degrees with a large branch failure wound on the tension side
of its trunk (refer figure 3 and 4). There does not appear to be any heaving of
the soil near the trunk base which suggests the tree has a stable root plate.
However, given the lean and weight distribution of the tree and under typical
conditions, tension wood (high side of trunk) is twice the strength than
compression wood (lower side of trunk). Risk of tree failure is greatest when
the tension wood is damaged, because wood fibers buckle much more easily
than they tear (Mattheck 1994). Wounding and associated weaknesses inhibit
the production of tension wood and therefore reduce trunk strength.

- .~

UER PR B A i
Figure 2, 3 and 4. The overhanging canopy of Tree 1 and the large branch
failure wound on the tension side of the trunk.

Based on observations on site, it is evident that the occupancy rate beneath this
tree is high to very high. The main target at risk was vehicle traffic with a Target
rating of 2 (refer Appendix 2).

The tree has a moderate to high potential to fail at the wound site. Therefore,
the Risk of harm for this tree was unacceptable due to the defective trunk, lean
and high trafficked area beneath it. | see no realistic way of managing the tree
or potential for improvement of the tree and therefore strongly recommend that
it be removed and replaced with a similar indigenous tree species.

Page 5/23
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3.3 Tree 2 — Eucalyptus sp.: This large tree displays fair health however its
structure has been compromised by borer activity. Three very large boughs
have previously been removed from the trunk base and | believe this has
resulted in borer infestation and the existing cambium death of the trunk base.
The borer infestation has caused significant decline of the cambium leaving an
estimated 10% of live cambium remaining on one of its main boughs (refer
figure 5 and 6).

Insects that bore into wood not only cause defects in wood quality but their
galleries also reduce wood strength (Shigo1989). Holes in the bark and stains
or oozing liquid on limbs or trunks are common borer damage symptoms.
Foliage often discolors and wilts, and limbs may break. Borers mostly attack
stressed or damaged trees and vigorous, well-watered trees are rarely attacked.

Figure 5 and
limbs.

: Lage bodgh removed and cambium death of Ige remaining
It is unlikely that the tree will recover from the damage as extensive larval
feeding at the inner bark-cambium-xylem interface can effectively girdle the
tree. Trees at this stage of infestation are characterized by a thin canopy with
wilted or dry leaves; the bark is cracked and packed with larval excrement.

Infested trees are often killed in a matter of a few weeks. Resprouting may
occur from the tree base and upper canopy.

Based on observations on site, it is evident that the occupancy rate beneath this
tree is high. The main target at risk was persons occupying the area beneath
the tree. A Target rating of 2 or occupancy of 2.4hr/day to 15 mins/day (refer
Appendix 2).

The Risk of harm for this tree was unacceptable due to the trees condition and
occupancy rate beneath. | see no realistic potential for the tree to improve and

Page 6/23
Report on trees at 75 Old Pittwater Road, Brookvale for Harrison Investments Pty Ltd % :
o)) z

Ref: Harrison Investments Pty Ltd_QTRA-Rev.doc - 19/01/16
Naturally Trees Arboricultural Consulting www.naturallytrees.com.au



strongly recommend that it be removed and replaced with a similar indigenous
tree species.

3.4 Tree 3 — Eucalyptus saligna: This tree is located within the adjoining property
with 50% of its canopy overhanging 75 Old Pittwater Road. This tree is
completely dead and brittle branches are beginning to fail from its canopy.
Pedestrian traffic beneath its canopy was moderate and therefore the risk of
harm was on the high side of tolerable, or 1 in 50,000. Branch failures are
expected to increase as the wood dries further. | strongly recommend removal
of this tree.

3.5 Tree 4 — Eucalyptus microcorys: This tree is located within the adjoining
property with 50% of its canopy overhanging 75 Old Pittwater Road. The tree
displays good health and structure with no visible defects. The trunk leans
slightly to the north however | do not believe it is compromising the trees
integrity. The risk was calculated on property (stationary vehicles) with the most
likely damage being caused by dead falling twigs. The risk is tolerable at 1 in
300,000. General maintenance of the canopy will further reduce the risk and the
amount of debris that falls.

3.6 Overall site impacts: The removal of the individual tree species within the site
will be warranted with the beneficial planting of indigenous landscape
plants/trees within available areas of the site following works.

Trees are just one of many competing requirements that have to be weighed up
in high occupied areas. It is very unusual that the idea of keeping all trees is a
realistic possibility and compromises are inevitable. No tree is above losing if
there is a planning gain that is greater than the benefit of retaining it.
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4. CONCLUSIONS AND RECOMMENDATIONS

4.1 Summary of findings: On the basis of the above information and discussions,
| summarise my conclusions as follows:-

e Tree 1 displays good health however its structure has been compromised by
a large wound on the tension wood. The tree overhangs Old Pittwater Road
and is deemed as an unacceptable risk;

e Tree 2 has been compromised due to borer infestation and significant
girdling of upper boughs. The affected limbs have a high probability to fail
resulting in an unacceptable risk;

e Tree 3 is a tolerable risk, however it should be removed as it is completely
dead; and

e Tree 4 is deemed as a tolerable risk however annual canopy maintenance is
strongly recommended. Removal of deadwood and thinning of the
overhanging canopy by 15% is recommended to reduce falling debris.

4.2 Informing management decisions based on risk categories: To ensure the
best use of available resources, trees will fall into one of the four categories;
Unacceptable, Unacceptable or Tolerable (refer Appendix 3). QTRA scoring is
used to prioritise work by identifying the trees likely to cause the greatest harm.
Those trees with a higher score will generally be dealt with first.

4.3 Implementation of works: All tree works should be carried out to comply with
Code of Practice for The Amenity Tree Industry 1998.
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5. OTHER CONSIDERATIONS

5.1

5.2

Trees subject to statutory controls: The following trees, 1, 2 and 4, are
legally protected under Warringah Council's Tree Preservation Order, it will be
necessary to consult the council before any pruning or removal works other
than certain exemptions can be carried out. The works specified above are
necessary for reasonable management and should be acceptable to the
council. However, tree owners should appreciate that the council may take an
alternative point of view and have the option to refuse consent.

Trees outside the property: Trees 3 and 4 are located in the adjacent
properties effectively out of the control of the owners of 75 Old Pittwater Road,
Brookvale. It will not be possible to easily carry out the recommended works
without the full co-operation of the tree owners. The implications of non-
cooperation require legal interpretation and are beyond the scope of this report.
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7. DISCLAIMER

7.1 Limitations on use of this report:

This report is to be utilized in its entirety only. Any written or verbal submission, report
or presentation that includes statements taken from the findings, discussions,
conclusions or recommendations made in this report, may only be used where the
whole of the original report (or a copy) is referenced in, and directly attached to that
submission, report or presentation.

ASSUMPTIONS

Care has been taken to obtain all information from reliable sources. All data has been
verified insofar as possible: however, Naturally Trees can neither guarantee nor be
responsible for the accuracy of information provided by others.

Unless stated otherwise:

e Information contained in this report covers only those trees that were examined and
reflects the condition of those trees at time of inspection: and

o The inspection was limited to visual examination of the subject trees without
dissection, excavation, probing or coring. There is no warranty or guarantee,
expressed or implied, that problems or deficiencies of the subject trees may not arise
in the future.

Yours sincerely

7

Andrew Scales

Manager/ Consultant
Arboriculture Australia #2136
Dip. Horticulture / Arboriculture
Mobile: 0417 250 420
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APPENDIX 1

Brief qualifications and experience of Andrew Scales

1. Qualifications:

Associate Diploma Horticulture Northern Sydney Institute of TAFE 1995-1998
Certificate in Tree Surgery Northern Sydney Institute of TAFE 1998
Associate Diploma Arboriculture Northern Sydney Institute of TAFE 1999-2006

2. Practical experience: Being involved in the arboricultural/horticultural industry
for in excess of 10 years, | have developed skills and expertise recognized in the
industry. Involvement in the construction industry and tertiary studies has
provided me with a good knowledge of tree requirements within construction
sites.

As director of Naturally Trees, in this year alone | have undertaken hundreds of
arboricultural consultancy projects and have been engaged by a range of clients
to undertake tree assessments. | have gained a wide range of practical tree
knowledge through tree removal and pruning works.

3. Continuing professional development:
Visual Tree Assessment (Prof. Dr. Claus Mattheck) Northern Sydney Institute of TAFE 2001

Wood Decay in Trees (F.W.M.R.Schwarze) Northern Sydney Institute of TAFE 2004
Visual Tree Assessment (Prof. Dr. Claus Mattheck) Carlton Hotel, Parramatta NSW 2004
Tree A-Z / Report Writing (Jeremy Barrell) Northern Sydney Institute of TAFE 2006

Up by Roots — Healthy Soils and Trees in the Built
Environment (James Urban)

Tree Injection for Insect Control
(Statement of Attainment)

The Sebel Parramatta NSW 2008

Northern Sydney Institute of TAFE 2008

Quantified Tree Risk Assessment (QTRA) South Western Sydney Institute TAFE
Registered Licensee #1655 2011
Practitioners Guide to Visual Tree Assessment ggﬂh Viiestetn Syeiney: Instiliie, AFE

Quantified Tree Risk Assessment (QTRA)

Registered Licensee #1655 Richmond College NSW TAFE 2014

4. Current professional memberships:
Arboriculture Australia — (Registered Consuiting Arborist #2136)
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APPENDIX 3
Quantified Tree Risk Assessment (QTRA)

The QTRA system quantifies three primary components of the tree failure risk:

1) Target - in tree risk management, the target is that which may be harmed by a falling tree or
branch;

2) Size - of tree or tree part most likely to fail; and

3) Probability of failure - of the tree or branch within 12 months.

The product of these component probabilities is referred to as the ‘Risk of Significant Harm':
Target Value X Size X Probability of Failure = Risk of Harm

A risk of significant harm of 1/10,000 (or 1 in 10,000) is considered by QTRA and a number of
sources to be the limit of acceptable risk to the public at large. Using the 1/10,000 limit, a risk of harm
exceeding 1/10,000 requires remedial action to reduce the risk (unless the risk is limited to a
selective individual or group - such as a tree owner, who may choose to accept a greater or lesser
risk).

Additionally, a tree might confer benefits that could be set against the risk of harm e.g. one with very
high amenity. The 1/10,000 threshold is not intended to be applied absolutely rigidly but necessarily
includes a degree of flexibility. For further information Quantified Tree Risk Assessment Practice
Note, a copy of which is included at Appendix 5. Tree owners also need to be able to demonstrate
that the risks posed by their trees are ‘As Low As Reasonably Practicable’ (ALARP), taking into
account the benefit provided by the individual tree. This may result in work to some trees of a risk
lower than the above threshold.

Where trees are identified to pose a risk of harm greater than 1 in 10,000 to users or structures, the
tree owner should seek to ensure that the risk is reduced to an acceptable level and will, where such
trees are identified to be ‘Dangerous’, take action using its powers under the local governing body.

Risk Thresholds Description Action

1/1 000
: Unacceptable (where imposed on athers) e Control the risk

' Risks wil} not ordinarily be tolerated » Review the risk
Tolerable (by agreement) « Confrol the fisk unless there is
broad stakeholder agreement to
Risks may be tolerated if tolerate &, or the tree has
= those exposed 1o the risk accept it, or exceplional value
.o {he tres has exceptional value
. « Review the risk
110 000
Tolerable (where imposed on others) » Assess costs and benefits of risk
control
Risks are tolerabte if ALARP
« Control the risk only where a
significant benefit might be
achieved at a reasonable cost
» Review the risk
1/1 000 DGO
Broadly Acceptable » No action required curmently
Risk is already ALARP « Review the risk

Table 1: The risk categories and the risk of harm threshold. A
risk higher than 1 in 10,000 is generally unacceptable.
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APPENDIX 4

Glossary of arboricultural terms

Acceptable risk level- a level of risk after mitigation has taken place that is accepted as ‘generally
safe’.

Apical dominance- a condition in which the apical bud inhibits the growth and development of
lateral buds on the same stem.

Australian Standards — ‘Pruning of Amenity Trees’ — a guide to explain the Australian Standards
of how trees are to be pruned correctly

Branch bark ridge- a ridged area located at the union of a branch to a trunk or stem.

Co-dominant stems/trunk- are forked branches or trunks of nearly the same size in diameter and
lacking a normal branch union.

Compacted soils- Soils in which the air-space (oxygen space) has been reduced or eliminated,
reducing water infiltration and percolation, reducing root presence and inhibiting new root
development.

Crotch- another name for a branch union

Crown Raising- The removal of the lowest branches of a tree canopy to allow clearance and
increase height between the ground and the tree’s lowest branches

Dead wooding- The removal of dead branches from a tree’s canopy, usually of a specified size (in
diameter)

Defoliation- the losing of plants foliage

Epicormic- Fast growing, weakly attached shoots/branches that grow as a response to stress
factors upon a tree

Grade change- the raising or lowering of a soil profile from its original grade.

Heartwood- inner non functioning tissues that provide structural support to trunk

Included bark- bark that becomes embedded in a crotch between branch and trunk or between
co-dominant stems and causes a weak structure.

Infiltration- the movement of water through the surface soil.

Leader- The primary terminal shoot or trunk of a tree.

Lopped/ Topped- Incorrect pruning method of removing branches to stubs, resulting poor form
and weak branch unions.

Longicorn Beetle- wood boring insects

Mitigation- The process of reducing damages of risk.

Primary Roots- Roots of a tree that provide structural support and anchorage to a tree, also aiding
in storage of essential starches and sugars used in tree growth

Removal- cutting down of a tree

Risk Potential- the probability of something adverse happening

Root Crown- The area where the trunk turns into the roots, usually at soil level, the trunk tapers out
at the base

Secondary Feeder Roots- Fine fibrous Water and nutrient absorbing roots located in the outer root
system

Scaffold branches- The Permanent or structural branches of a tree.

Senescent- a decline in growth and vigor due to age or stress factors

Soil Profile- The ‘make up’ of the soil; the soil type, texture and structure as a whole

Stress factors- Factors influencing the vigor and amenity of the tree, such as environmental
factors, construction damage, mechanical damage and vandalism.

Tree Crown- The upper canopy of a tree, including upper trunk, scaffold branches, secondary
branches, stems and leaves

Wind loading- Forces placed upon tree canopy, branches, trunk and roots of a tree under windy
conditions.

Wind Throw- The moving of the tree canopy under wind loading.
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APPENDIX 5

Tree location plan

-refer attached Tree Location Plan, Dwg No. TLPO1,
by Naturally Trees dated 19 January 2016
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APPENDIX 6
Quantified Tree Risk Assessment
Practice Note

"BVhen yow cant mrensiere whet you avr 2neaking abewd, and cxpress it in aumbers, you know somcifing abond it; bt whan
You CANAOE MIEASHIE 5F, W YOV Canmo¢ Cxpress 1 i mumbers, wour knaitieder is of @ moegre srd wnseesfctory Kind”

William Theonson, Loed Felvin, Popular Lectures and Addresses {1891-L34]

1. INTRODUCTION

Every day we encounter risks in all of our activities,
and the way we manage those rizks is to make
choices. We weigh up the costs and hensfits of the
rizkk to determine whether it is acceptable,
unacceptable, or tolerable. For example, if you want
to travrel by car you nwst accept that even with all the
extensive rick control measures, such as seat-belts,
speed lindts, airbags, and crash barriers, theze is =till
a signaficant rick of death This is an everyday risk
that is taken for granted and tolerated by millions of
people in return for the benafits of convenient ravel.
MManagine trees should tale a sémilarly balanced
approach.

A risk from falling treez exists omly if there iz both
potential for tree failkwe and potential for harm ko
result. The job of the risk assessor is to consider the
likelthood and corsequences of tree failure. The
cutcome of thiz aszeszment can then  inform
consideration of the rizk by the tree manager, who
may also be the owner.

Using a comprehensive range of values!, Quantified
Tree Fisk Assessment [QTRA) enables the tree
assessor to identify and analyse the risk from tree
failurs in three key stages. 1) to conzider land-use in
terms of vulnerability to impact and likelihood of
occupation, 2) o corwsider the consequences of an
impact, taling accoumt of the size of the fee or
branch concerned, and 3) to estimiate the probability
that the tree cr branch will fail cnito the land-wuse in
question Estimating the values of these components,
the assessor can use the QTRA manual calculator or
software application to calcwlate an armual Rizk of
Harm: from a particular tree. To inform management
decisions, the risks from different harards can then
be both ranked and compared, and considered
againat broadly acceptable and tolerable levels of
rick.

A Proportionate Approach to Risks from Trees
The risks from falling trees are usually very low and
high risks will usnally be encountered only in areas

Ubee Tables 1,2 & 3.

with either high levels of human occupation or with
valuable property. Where levels of human
occupation and value of property are sufficiently
low, the assessment of trees for structural wealmess
will not usnally be necessary. Even when land-uce
indicates that the assessment of trees is appropriate,
it is seldom proportonate to assess and evaluate the
risk for each individual tree in a population Often,
all that is required is a brief corsidezation of the trees
to identify gross sipns of structural wealawss or
declining health Doing all that is reasonahly
practicable doez not mean that all trees have to be
mdividually regular  basiz
(FISE 2013).

examined on  a

The QTRA method enazblez a range of approaches
from the broad assessment of large collechons of
treas ta, where necescary, the detailed assessnent of
an individual tree.

Risk of Harm

The UTRA output is termed the Risk of Harm and i=
a combined measure of the likelthood and
comzequences of tree failwre, coridered against the
baseline of a lost lnaman life within the commg year.

ALARP (As Low As Reasonably Practicable)
Determiming that risks hawe been reduced to As Low
As Reasonably Fracticable {(HSE 2001} foolves an
evaluation of both the sk and the sacrifice or cost
tnvolved i reducing that risk. If it can be
demonstrated that there is gross disproportion
betwveen them, the risk beng insignificant in relation
to the sacrifice or cost, then to reduce the risk further
iz not ‘reasenably practicabls’.

Costs and Benefits of Risk Control

Trees confer many benefits to people and the wider
environment. When managing any risk, it is essential
to mamtam a balance between the costs and benefits
of rizk reduction, which should be conciderad in the
determination of ALARP. It is not only the financial
cost of controlling the risk: that should be considered,
but alzo the loss of tree-related benefits, and the risk
te workers and the public from the sk confrel
measure itself.

Sucnthed Tree Risk Azsestrrent Umired
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When considering risks from falling trees, the cost of
risk control will usually be too high when it is clearly
‘disproportionate’ to the reduction in risk In the
context of QTRA, the issue of ‘gross disproportion’s,
where decisions are heavily biased in favour of
safety, is only liksly to be considered where there are
rizks of 1/10 000 or greater.

Acceptable and Tolerable Ricks

The Tolerability of Risk framework (ToR) (HSE 2001)
is a widely accepted approach to reaching decisions
on  whether rmisls  are  ‘woadly  acceptable,
unacceptable, or tolerable. Graphically represented
in Figure 1, ToR can be summarized as having a
Broadly Acceptable Region where the upper limut is
an armual risk of death 1,1 000 000, an Unacceptable
Region for which the lower limit ic 1/1 000, and
Tetween theze a Tolerable Regiom within which the
talerability of a risk will be dependent upon the costs
and benefite of risk redwcHonn In the Tolerable
Fegion, we must azk whether the benefits of risk
control are sufficient bo justify their cost.

In respect of trees, somwe risks cosz the Broadly
Acceptable 1/1000000 boundary, but remain
tolerable. This is because any further reduction
would invrolve a disproporticniate cost in terns of the
lost environmental, visual, and other lbenefits, in
addition to the financial cost of controlling the rick

(52 850 000), and this is the value adopted in the
QTRA method.

In QTRA, placing a statistical value on a hwman Life
has two particular uses. Firstly, QTRA uses VIOSL to
enable damage bo property te be compared with the
loss of life, allowing the comparison of risks to
people and property. Secondly, the proportionate
allocation of financial resources to risk reducticay can
be informed by VOSL. “A valuc of statistical Iife of
£1 000 000 15 just anather way of saying that a reduciion
e wvsk of death of L7200 Q00 per year has a walue of £10 per
woar” (HSE 1996).

Internationally, there is varation m VOSL, but to
provide consistency i QTRA outputs, it is suggested
fhat VOSL of £1500000 (52830000) should be
apyplied internationally. This iz ultimately a decizion

for the tree manager.

2. OWHNERSHIP OF RISK

Where many people are exposed to a risk, it is shared
between them. WWhere only one perzon is exposed,
that individnal is the recpient of all of the risk anl if
they have contrel over it, they are also the owmer of
the rizke. An individunal may choose fo accept or reject
any particular risk to thenwelves, when that risk is
under their conbrol When risks that are impozed
upen others become elevated, socistal conwern will
usually require risk controls, which ultimately are

e \ ; / tmposed by the courts or government regulatozs.
i R Jf - Although QTRA cutputs might ocrasionally relate to
s an individual recipient, thie is seldom the caze. More
a ik redustion often, calculation of the Fisk of Harm is bazed on a
§ Tumiezle Raygse NONFRYE ShciiG oo B i . s

202 gere against cunwilative oceupation - ie. the number of people

.g. i Y per hour or vehirles par day, without attempting to
x Unp ementig msk identify the individuals who share the risk
- ragusion -
3 ______________________ Where the risk of harm relates to a specific individual
? Eruadly 4 ovatie Fauo: u\ [ R R or & kmown group of people, the risk manager nught

e cmmZ fe detnim) wirsitg o
B conmatraraar Y consider the views of thoze whoe are expozed to the
g \\_ risk when making management decisions. Where a

ligure 1. Adapted from the Tolerability of Rizk
framework: (HSE X01).

Value of Statistical Life

The Valne of Statistical Life (VOSL), s a widely
applied risk management device, which usas the
value of a hypothetical life to guide the proportionate
allocation of resources to risk reduction. In the UK,
this value f= currently in the region of £1 300000

: Di:russad fusther oo pags .

risk iz impesed on the wider communify, the
principles set out in the ToR framework can be used
as a reazonable approach to detarmine whether the
risk is ALARP.

3. THE QTRA MEFHOD - YERSION 5

The input values for the three compeonents of the
QTRA calenlation are set out in broad ranges' of
Target, Size, and Probability of Falure. The assessor

VEeo Tablus L 2 & 3

Fuzrntfied Tree Rk fsseszmeant Limited
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estimates values for these three components and
inputs them on either the mamual calenlator or
software application to calculate the Rick of Harm

Assessing Land-use (Targets)

The nature of the land-use bensath or adjacent to a
tree will usually inform the level and extent of rick
assessment fo be carried out. In the asseszment of
Targets, six ranges of value are available. Table 2 sets
out these ranges for vehicular frequency, human
occupation and the mwonetary value of danwage ko
property.

Human Occupation

The probability of pedestiian occupation at a
particular location is calculated on the basis that an
average pedestrian will spend five seconds walkmng
beneath an average tree Por example, ten
pedestrians per day, each occupying the Target for
five seconds, is a daily occupation of fifty seconds.
The total seconds in a day are divided to give a
probability of Target occupadon (3¢/86 400 =
171728). Where a longer occupation is likely, as
with a habitable building outdoor café, or park
bench, the period of cccupation can be measized, oz
estimated as a proportion of a given it of Hme, e g
3ix hours per day {1/4). The Target is recorded as a
range {Table 2).

Weather Affected Targets

Often the nature of a struchural weakness in a tree is
such that the probability of failure iz sreatest dwring
windy weather, while the probability of the site being
cccupied by people during such weather is often low.
This applies particularly to outdoor recreational
When estimating human Targets, the rizk
assessor mwisk answer the question ‘in the weather
conditiors that I expect the likeliliood of failure of the

tree to be iniHabed, what is my estimiate of human

AIE3s.

cocupation? Taldng this approach, rather than using
the average occupabon, ensures that the assessor
considers the relationship between weather, people,
and trees, along with the nature of the average
perion with their abdity to recogmize and avoid
unnecessary risks.

Vehicles on the Highway

In the case of vehicles, likelihood of occupation may
relate to either the falling tree or branch striking the
vehicle or the vehicle striling the fallen tree. Both
types of impact are influenced by vehicle speed; the
faster the vehicie travels the less likely it is to be
struck by the falling tree, but the more likely it is to
strike a fallen tree. The probability of a wvehide

cocupying any particular point in the road is the ratio
of the time it is occupied - inchading a safe stopping
distance - to the total time. The average vehicle ona
UK road is occupied by 1.6 people (DFT 2010). To
account for the substantial protecton that the
average vehicle provides apainst most tree imparts
and in particular, frontal collisions, QTRA valunes the
substantially protected 1.6 occupants in addition o
the value of the vehicle as equivalent to cne exposed
human life.

Property

Property can be anything that could be damaged by a
falling tree, from a dwelling, to livestock, parked car,
or fence When evaluating the exposure of property
to tree failuwre, the (JTRA assessment corsiders the
cost of repair ar replacement that pight result from
failure of the tree. Ranges of value are presented in
Table 2 and the assesscr’s estimate need omly he
sufficient to deternune which of the six ranges the
cost to select.

In Table 2, the ranges of property value are based on
a VOSL of 52330000, e.g. where a building with a
replacement cost of 528 500 wonld be valued at 0.01
(171000 of a kfe {Target Pange 2).

When ascessing risks in relation to buildings, the
Target to be considered might be the tuildng, the
occupants, o both. Occupants of a building conld be
protected from harm by the structure or substantially
exposed to the impact from a falling tree if the
sttuchwre is not sufficienty robust, and this will
determine how the assessor categorises the Target.

Multiple Targets

A Target might be constantly occupied by more than
ome person and QTRA can account for this. For
examyple, 1f it 1= projected that the average occupation
will be constant by 10 people, the Rizk of Harm is
calculated i relation te ome person comstantly
occupying the Target before going on to identify that
the average oocupation is 10 peeople.  This is
expressed as Target 1(10T)/1, where 10T represents
the Multiple Targets. In respect of property, a Risk of
Ham 1i10T)/1 would be equivalent to a risk of
tosing $28 500 000 a= opposad to $2 830 000.

Tree or Branch Size

A soall dead branch of less than 25mm diameter ic
not likely to cause significant harm even m the case
of direct contact with & Target, while a falling branch
with a diameter greater than 430nm is likely to cause
some harm in the event of contact with all but the
most robust Target. The QTRA methed categerizes

Fuantfied Tree sk Astaszrrent Uimited
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Size by the diameter of tree stems and branches
{measured bevend any bacal taper). An equation
derived fom weight messurements of bees of
different stem diameters is used to produce a data set

reflects an estimated reduction in the nass of a dead
branch.

of comparative weights of trees and branches Table 1. Stze
ranging from 25mm to 600nm diameter, from which Sios Range _Biax of roc or bremch Range of Probatiéty
Table 1 is compiled The size of dead branches might 1 = £50mm (~18 dia 11 - =12
be discounted where they have undergome a 2 2Edmm (16457 dis. - 850wm (18 da. 02 - 155
significant reduction in weight because of 3 110mm (44 din.- 250mm (10 dia. 146 - ~182
degradation and shedding of subordinate branches. 4 » 25mm {11 d.: - 1CCmm (4% ds, 1182 - 172 500
This djscomrting, referred to az ‘Red 1 l\r{ass', Range 1is bazed oo o dismeler of E00m .
Table 2. Targets
Target |Property Human Vehicle Traffic Ranges of Value
Range |lrepak or replacement cash | {not in vehicles) {rumioer pee day) (prokalolity of occupation
or fration of §2 850 X0}
1 |82 B30 000 —>$285 000 Cocupation: Constant - 2.5 howsiday 26 000 - 2 700 ¢& 1105k {63meh) [ 11 ->1M0
[E1 50(v OGO - >
(61500 000 - SE10000) | o pmirimns  720hour - Tahoce 32 000 - 3 300 @ 80kph | S0meh)
liyclists: 47 000 — 4 BOX] @ SOkph (32mph)
2 $285 000 - >$28 500 Oocupation; 24 hoursiday — 15 minelay | 2 600 — 270 (& 140koh {B8mpk) W0 -2>41D0
Pedestrians  72howr — Shawr 3200 — 330 & 8Dkgh (S0mph)
& cydists:
4700 - 480 @ 30kph [32meh)
3 [$28500-=$2850 Occupation: 14 min'day - 2 min'doy 260 - 27 @ 140kph {68 mph) 3100 - >4 000
Pudestrions  Tihowr - 2hour 320 - 33 & B0kph (50mph)
& cydlistsc 470 - 48 @ SOkph 32mph)
13 $2 B30 - >5285 Occupation:  * min'day — 2 min‘week 26 -4 @ “1kph [EBmph) 1/4 000 - >+/1C 000
Pedestrians  #howr — 3'day 32 - 4 (@ BOkph {SDmph)
4 oyclsts: 47 - 6@ Skpn {32mgh)
5 [$25-42 Oceupation: £ minweek - {mnmond | 31 @ 140kph [ESwph) 4110 £00 - >1/400 00D
Pﬂs!rims Hday - Hweek 3-1 @ B0kph (30mph)
B oyalisty 51 @ S0kgh (22meh)
5 [sm-s2 Oocupation: <1 mn‘month —0.3 minvez | Nore 1100 000 - 474 000000
Pedestrians  ‘fweek - Byear
& cyclists:

V'ehicie, pedezrian and property Tarpels Sre categorsed by iheir freguercy of use or ther monefary wSue The protsbdily of & w=hicie or pedestian acoupyng a
Target 3res In Tarpst Range 4 it betaeen te upper 3rd iower limits of 101 330 and =1'10 0CC ‘column &), Wsrg the +"D3L §X 850 0OC, tne property nepair of

repiacement warie for Tanps! Range 4 & 32 £50- >J2E8

Probability of Failure

In the QTRA assessment, the probability of tree ox
branch failure within the coming vear is estimated
and recorded as a range of value (Rangez 1 - 7,
Talle 3).

Selecting a Probability of Failuwre (PoF) Range
requires the aszessor to compare their assessment of
the tree or branch against a banchmark of either a
non-compromised tee at Froballity of Pailure
Range 7, or a tree or branch that we expect to fail
within the year, which can be desaribed as having a
171 prokability of failure.

Dhuring QTRA training, Registered Users go through
a number of field exercises in order to cakibrate their
estimates of Probability of Failure.

Table 3. Probability of Failure

Prebability of Failure Range Prababdity

111 -=100

112-=1120

1123 - =11 XE

121 90G - =116 CO0

10 DG - =17100 20
1129 0CD - =11 D2G LD
141 207 00D - 110 CO0 DO

T B R

The probaisldy ihat the beee or beanch wil {ai wihin bre coming yesr,

Guentfied Tree Rizk Assessment imited
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The QTRA Calculation

The assessor selects a Range of values for each of the
three tnput compoments of Target, Size and
Probability of Failure. The Range: are entered on
either the manual calculator or software application
to calculate a Risk of Harm

The Rizk of Harm is expreszed as a probability and is
rounded, to cne significant figure. Ary Risk of Harm
that is lower than 1/1000000 is represented as
<1/1000000. As a visual aid, the Risk of Harm is
colour coded wsing the traffic light system lustrated
in Table 4 (page 7).

Risk of Harm - Monfe Carlo Simnlations

The Risk of Harm for all combinatons of Target, Size
and Frobability of Failure Ranges has been calculated
using Momte Carle simulationst. The QTRA Rizk of
Harm is the mean valus from each set of Maonte Carlo
resulfs.

In QTRA Version 3. the Risk of Hamm should not be

calculated withoat the mamual calenlator or software
application

Assessing Groups and Populations of Trees

When a=sessing populations or groups of trees, the
highest risk in the group is guantified and if that risk
is tolerable, it follows that risks from the remanung
trees will also be tolerable, and further calculations
are umecessary. Where the risk is mtolerable, the
next highest risk will be quantified, and so on until a
tolerable rizsk iz established. This process requires

prior kmowledge of the tree manager’s risk tolerance.

Acruracy of OQutpuls

The purpose of OTRA is not necessarily to provide
high degrees of accuracy, but to provide for the
quantification of risks from falling trees in a way that
ricks are categorised within broad ranges (Table 4).

4. INFORMING MANAGEMENT DECISIONS

Balancing Costs and Benefits of Risk Control

When controlling risks from falling trees, the benefit
of reduced rizk is obvious, st the costs of risk
control are all too often neglected. For every risk
reduced there will be costs, and the mwost ebvious of
these is the financial cost of implementing the control
measure. Prequently overlocked is the transfer of
risks to workers and the public whoe might be directly
affected by the removal or pruming of trees, Perhaps

: For forthar izformation on e Mozt Carle simclation method, refc te
hetpr ‘e wikipadia org wiki Momts_Carlo_rathed

more importantly, nwst trees confer benefits, the loss
of which should be oonsidered as a cest when
balancing the costs and benefits of risk control.

When balancing rick management decisions using
QTRA, consideration of the benefit= from trees will
usually be of a very general nature and not require
detailed comsideratdon. The tee manager can
consider, in simple terms, whether the overall cost of
rick control is a proportionate one. Where risks are
approaching 1/10 000, this may be a straightforward
balancing of cost ardd benefits. Where xisks are
1710000 or gr=ater, it will usually be appropriate to
implement rick controls unless the costs are grossly
disproportionate to the benefits rather than simply
disproporticnate. In other words, the balance being
weighted more om the side of risk control with ligher
ascociated costs.

Considering the Value of Trees

It i= necessary to consider the benefits provided by
trees, but they cannot easily be monetised and it is
often difficnlt to place a value on those attributes
such as hsbitat, shading and visual amenity that
might be lost torisk control.

A simple approach o considering the value of a tree
aszet is suggested here, using the concept of 'average
banefits’. When considered against other sindlar
trees, a tree providing ‘average benefits’ will usually
prezent a range of benefits that are typical for the
species, age and situation Viewed in this way, a tree
providing ‘average benefits’ might appear bo be low
when compared with particularly important trees -
such as in Figmre 2, but should ncnetheless be
sufficiant to offset a Rizk of Harmv of less than
1710 000. Without having to consider the benefits of
risk controls, we might reazonably assume that
below 1710000, the risk from a tree that provides
“average benefits” is ALARP.

In comtrast, if it can be caid that the ee provides
lower than average benefits because, for exanple, it
ic declining and in poor physiclogical condition, 1t
may be necessary to consider two further elements.
Firstly, is the Risk of Harm in the upper part of the
Tolerable Region, and secondly, is the Risk of Harm
Likely to increase before the next review because of
an increased Probability of Failure If both these
conditions apply then it might be appropriate to
comzider the balance of costs and benelite of risk
reduction in crder to determine whether the risk is
ALARP. This balance require: the tree manager to
take a view of both the reduction in risk amd the costs
of that reduction.

Suentfied Trae Rizsk fzsesiment Umited
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Lower Than Average Benefits from Trees

Usually, the benefits provided by a tree will only be
zignificantly reduced below the ‘average benefits’
that are typical for the speces, age and situation, if
the life of the benefits is klely to be zhortened,
perhaps because the tree is declining or dead. That is
not to say that a disbenefit, such as undesirable
shadmg, lifting of a footpath, or restricing the
srowth of other treez, chould not also be considered
in the balance of costs and benefits.

The horse chestrmat tree in Figure 3 has recently died,
and over the next few vears, may provide valuable
habitats. However, for this fee speces and the
relatively fast rate at which itz wood decays, the
bfetime of these benefits i< hlely to be lintted to oniy
a few vears. This tree has an already reduced value
that sill continue to reduce rapidly over the conmung
five to ten vears at the came time as the Risk of Harm
is expected to increase, There will be changes in the
benefits provided by the tree as it degrades. Visual
qualities are likely to reduce while the decaving
wood provides habitats for a range of species, for a
short while at least There are no hard and fast
measures of thece benefits and 1t is for the tree
manager to deade what iz locally important and how
it might be balanved with the risks,

Where a rick is within the Tolerable Region and the
tree confers lower than average benefits, it might be
appropriate to conader inwplementing risk control
while taling account of the financial cost. Here,
VQSL can be used to inform a dectsion on whether
the cost of risk control s proportionate. Example 3
below puts this evaluation into a tree management
contest.

There will be occasiors when a tree is of such

minimal value and the monetary cost of risk
reduction so low that it nught be reasonable to

further reduce an already relatively low nsk
Conversely, a tree might be of such considerable
value that an armwual rick of death greater than
1710 000 would be deemed tolerable.

Occasionally, dedsions wil be made to retain
elevated risks because the benefis from the tree are
particularly high or important to stal:eholders, and in
these situations, it nught be appropriate to assess and
document the benefits in some detail If detailed

assessment of benefits 15 required, there are several
methodologies and sources of information (Forest
Research 2010).

' I‘: wii el ;
Delegating Risk Management Decisions
Understanding of the costs with which nsk reducton
t¢ halanced can be informwed by the risk assessor's
inowledge, experience and on-site obsarvations, but
the 115} management decisions should be made by
the bee manager. That 1s not to say that the tree
manager should review and agree every rick contyol
meazure, but when delegating decisions to surveyors
and other staff or advisers, tree managers chould set
out m a policy, statement or contract, the principies
and perhaps thresholds te shich treez and their
asseciated risks will ordinaniy be managed
Based on the tree manager accepting the principies
et out in the QTRA Practice Mote and or any other
specific instructionz, the risk assessor can take
account of the cost/benefit balance and for mwst

Gucnlfed Tree x:k Aszeszmart uimited
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situations will be able to determine whether the izl
is.  ATARP  when providing management
recommendations.

Tablke 4. QTRA Advisory Risk Threshwolds
Threahelds Di n Aclion
11 00

Unasceptable i

(where emposed on olhers] ‘s Conbl the sk
Risks will rol anirarrlly be ‘s Review the sk

Repion, management decisions are informed by
coemsideration of the costs and benefits of rizk comtrol,
including the nature and extent of those benefits
provided by treas, which would be lost to risk confrol

IMESSUres.

For the purpose of managing risks from falling trees,
the Tolerable Resion can be further broken down
mito two sectors. From 1/1003000 to less than
1710000, the Fizk of Harm will usually be tolerable
providing that the ee confers ‘average benefits’ as
dizcnzzed above. As the Rizk of Harm approaches
1710000 it will be necessary for the free manager to

ioleratzd consider in more detail the benefits provided by the
Toerable . tree and the overall cost of mitigating the risk
iby sgreement} * Contrdl B riok unles3 fhere is A Risk of Harm in the Tolerable Region bat 1/10 000
ﬁ“hmku"k‘li '“#Mwh or greater will not usually be tolerable swhere it is
u"_““dbh L Rl e ee tmposed on others, such as the public, and i
m‘"::hem ‘ mﬁ“'::! retained, will require a mvore detailed conszideration
118 000 £ & of ALARF. In exceptonal circumstances a bree
Tolerable owner might choose to retain a Risk of Harm that is
lsherm inzcard oo cthers) o Aszess cos's snd baneffs of rzk 1710000 or greater. Such a decision might be based
Rizks are loermtle F bt on the agreement of those who are exposed to the
BLERE « Conirol te risk onfy where 8 risk, or perhaps that the tree is of great impoctance.
sgnficant benefl mighthe In these circumstances, the prudent tree manager will
schieved of renzcnnbie cozt coneult with the appropriate stalieholders whenever
* Review lhe fist poszible.
1/1 o0t dDO
Brondly Aoowe _ . 5. EXAMPLE GTRA CALCULATIONS AND RISK
Kot s abeedy ALARE. 8 SiHo aclion curendy requircd MANAGEMENT DECISIONS

® Revew the sk

QTRA Informative Risk Thresholds

The QTRA advisory threshold= ™ Table 4 are
proposed as a reasonable approach to halancing
safety from falling trees with the costz of sk
reduction. Thiz approach takes account of the widely
appled principles of ALARF and ToR, but does not
dictate how these principles shonld be applied. While
the thresholds can be the foundabon of a robust
policy for tree risk management, tree managers
should make decisions based on therr own sitnation,
values and resource:. Importanty, to enable tree
aszeszors  to provide appropriate  management
guidance, it is helpful for them to have some
understanding of the tree owmer's management
pzefere:ncee prior to assessing the trees.

A Rizk of Harm that i= less than 1/1000000 is
Broadly Acceptable and iz already ALARF. A Fizk of
Harm 1/1 000 or greater is unacceptable and will not
ordinarily be tolerated. Betwraen these two values, the
Rizk of Harm is in the Tolerable Region of ToR and
will ke tolerable if it is ALARP In the Tolerable

Below are three evamplez of QTRA caleulations and
application af the JTRA Advisory Thresholds.
Example 1.

Taspst Sixe FProbabilicy of Pualose Eisk of Barm

Range fr % 1 x £ - <13 00O
Example 1 iz the assessment of a large |Size 1),
wunstable tres with a probability of fatlure of betw=zen
17100 and 171 000 IFoF 3). The Target is a footpath
with lesz than one pedestrian passing the tree each
week [Target 5). The Fisk of Harm is calculated as
lezs than 1,/1 0J0 000 (green). This is an exanyple of
where the Target is =o low consideration of the
strchural condition of even a large tree would not
usually be necessary.

‘Fucntfied Tree Bzl Azsmisrrant Dmited
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Example 2, Example 3.
Target Sixe FProbakility ¢f Failars  Eiak of Kasm Tasgat Siee FProbability of Faikurs Fisk of Hazm
Rargr 1 % & x 3 - azNsOm YT IR T S kS = uman

In Example 2, a recently dead Mtranch (Sze &)
overhangs a busy urban high street that iz on average
occupied constantly by twoe pecple, and here
Multiple Target occupation is considered.

Having an average occupancy of two people, the
Rizk of Harm 1(2T)/30000 (yellow) represents a
twofold ingease in  the magnitude of the
consequence and is therefore equivalent to a Risk of
Harm L/20000 (yellow), This risk does not excesd
L/10 000, but being a dead branch at the upper end
of the Tolerable Region it is appropriate to consider
the balance of costs and benefits of risk control. Dead
branches can be expected to degrade over time with
the probability of failure increasing as a result.
Because it is dead, some of the usual bemefite from
the branch have been lost and it will be appropriate
to coawider whethes the financial cost of risk centrol
would be proportonate.

In Example 3, a 200omm diameter defective branch
overhangs a country road along which tmavel
between 470 and 48 vehicles each day at an average
speed of 30kph {(32mph) (Target Range 3. The
branch is split and is assessed as having a probability
of failure for the coming vear of between 1/100 and
171000 (PeF Range 3). The Risk of Hamm is
calculated as 17500 000 (yellow) and it needs to be
considered whether the rizk is ALARP. The cost of
removing the wanch and reducing the risk to
Broadly Acceptable (1/100000) is estimated at
5665. To establish whether thi= is a proportionate cost
of rizk control, the follewing eguation iz apphed.
52 830 000 (VOSL) = 1/300 000 = $3.7 indicating that
the projected cost of $665 would be disproportionate
to the benefit. Taking account of the financial cost,
risk transfer to arborists and passers-by, the cost
could be described as being groszly disproporticnate,
even if accrued benefits over say ten vears were
taken into account.
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