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1.1 APPLICANT DETAILS

Applicant name
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1.3 INSPECTION FEES (NON-REFUNDABLE)

1 Tree

@/ §180

Additional fee per tree for pruning/removal
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On site appointrment
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Part 2: Site Plan and Deatails

Please provide sufficient details to locate tree(s) including labeling the tree(s) numerically on the plan. It is recommended that you tie a marker to
tree(s) once this application has been lodged.

Reason for application and outline of proposed work
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TREE AND SITE INFORMATION

Is the tree(s) on private property?
(This application is only for trees
on private property.)

(9/ Yes

Is there a dog on the property?

O Yes

& o

Special arrangements required
for site access

No

If yes, please provide details

Is there a current development
application lodged for this
property? (Tree rernoval as

part of a separate development
application is assessed under that
application and this application
may not be required).

(\X Yes

« o o

Please note trees will not be assessed under this application process for complying development.

Applications for removal of significant trees will require an arborist's report by an irdependent qualified arborist. Please attach to this application.
Significart trees incluce local encemic trees, habitat trees, heritage listed trees or trees of large amenity and visual signif-cance.

Replacemert trees may be a conditon of approval of this application,

Please list any supporting
documents attached to your
application eg. engineer's report
or arborist report.
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Expert Arboricultural planning, advice and care since 1998
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Bushfire Protection Assessment Services

5 Forest Road
Warriewood, NSW

Prepared for

Mater Maria Catholic College

23 October 2017

by Andrew Scales
Dip. Horticulture / Dip. Arboriculture AQF5
PO Box 5085, Elanora Heights NSW 2101

E: info@naturallytrees.com.au  M: 0417 250 420




Table of Contents

Page
1 INTRODUCTION 3
2 SITE VISIT 4
3 METHODOLOGY 9
4 FINDINGS/DISCUSSION 6
5 INFORMIMNG MANAGEMENT DECISIONS 8
6 BIBLIOGRAPHY 9
7 DISCLAIMER 10
Appendices
1 Qualifications and experience il
2 Tree schedule and QTRA assessment 12
3 Works schedule 16
4 Quantified Tree Risk Assessment (QTRA) 17
5 Tree location plan 18
6 Quantified Tree Risk Assessment - Practice Note 19
Page 2/26

Report on trees at 5 Forest Road, Warriewood for Mater Maria Catholic College X§
Ref: Mater Maria_QTRA_Audit 2017.doc - 23/10/17 w%
Naturally Trees Arboricultural Consulting www.naturallytrees.com.au $’ll



1. INTRODUCTION

1.1 Instruction: | am instructed by Robert Scheffers to survey the tree population
at 5 Forest Road, Warriewood and to provide a tree management plan based
on priority of risk.

A risk assessment strategy has been implemented as a need to inspect trees in
or near public places, adjacent to buildings or working areas to assess whether
they represent a risk to life or property, and to take remedial action as
appropriate.

Mater Maria Catholic College, either in its capacity as owner or manager, is
responsible for trees located on land for which it manages or has total control
over. As such, it has a common law and statutory duty of care in relation to its
trees. Compliance with the duty will require the operation of a reasonable
systematic inspection of all its trees, which has been determined in accordance
with a sufficient and informed risk assessment.

This document sets out minimum standards of inspection, competence and
record keeping that Mater Maria Catholic College will commit to and is in
accordance with industry guidelines, refer to Quantified Tree Risk Assessment
Practice Note, Appendix 6.

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: Mark Suters provided me with copies
of the following documents:

¢ Proposed Site Plan, Dwg No. AWD101 (rev. B), by Fulton Trotter Architects
dated 18 June 2010.

1.4 Scope of works: Visually inspect trees in and around buildings and in areas
congregated in numbers by students and teachers before and after school,
during recess/ lunch and during learning activities. Identify those trees that pose
an unacceptable and extreme risk due to location and condition and
recommendation of immediate remedial action required and prioritise ongoing
remediation and maintenance works.
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2. SITE VISIT

2.1 Site visit: | carried out an unaccompanied site visit on 18 October 2017. 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. The weather at the time of inspection was clear and dry with good
visibility.

2.2 Brief site description: 5 Forest Road is located in the residential suburb of
Warriewood (refer figure 1). The site is on the western end of Forest Road and
is surrounded residential development to the north and east and native
bushland to the west. The property consists of Mater Maria Catholic College. A
variety of indigenous trees are scattered throughout the site and around the site
boundaries.

)
e
(8

S =
Vale g .
Warriewood Mater Mana
Escarpment Catholic College
&
= ey
5 &
&
o4 ingleside e <5

Park
rFar Map data ©2074 Google

Figure 1: The location of the subject sité (www.googlemaps.com).

2.3 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.
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3.1

3.2

3.3

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. j

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.

Limitations: Care has been taken to obtain all information from reliable
sources. All data has been verified as far as possible. However, | can neither
guarantee nor be responsible for the accuracy of information provided by
others.
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4. FINDINGS / DISCUSSION

4.1

4.2

4.3

General tree conditions: After correlating the facts of the tree survey, it is
evident that the subject trees on this site are of moderate to high significant
value based on their individual merits. The tree varieties create shade, habitat
and aesthetic value to the site. Overall, the majority of the tree population
displays good health and structure and is suitable for long term retention.

There are eighty-one existing trees within the site and each were visually
assessed during the course of my inspection. The tree population consists of a
mixed age of trees.

Targets: Based on observations and discussions on site, it is evident that the
occupancy rate throughout the site is moderate with some higher occupied
areas. The areas surrounding the site boundaries are largely treed and are
rarely used by students and teachers. Therefore, most trees within these areas
are of very low risk or Target Rating of 4 (1/hr to 3/day pedestrians per hour).

The quadrangles and areas nearest buildings were seen as the highest
occupied area, these areas were deemed as Target Range 3 or 2-7 pedestrians
per hour. The oval and car-parking areas were seen as moderate usage, these
areas were considered largely as Target Range 3 or 2-7 pedestrians per hour.

It should be noted that the oval and ‘bush’ areas are places where pedestrian
traffic would be reduced significantly during adverse weather conditions. These
weather affected areas further lessen the risks during storms when branch
failure may be more prevalent.

Arboricultural risk management:
Goal: Reduce risks to public through systemic and prioritised tree management
and planning.

Based on the QTRA results, seven trees (Tree 6, 38, 39, 42, 43, 57 and 73) are
considered in the Tolerable risk range (yellow). Although Trees 38 and 73 are
categorised within the Tolerable range, they should be considered for removal
within the next 6-12 months. These trees are not an imminent risk but should.

Three trees (Tree 7, 51 and 52) are within the Unacceptable risk range
(orange). These trees should be removed as high priority to mitigate risk of
harm to persons or property.

The remaining trees within the site are considered as Broadly acceptable range
(green).
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4.4 Tree management and protection:
Goal: Conserve, sustain and develop the tree population over the long term.

There are a number of trees within the site that will require remedial pruning or
further investigation and monitoring. Hazard mitigation is critical for the
maintenance of public areas and will reduce the number of potentially
hazardous trees and the associated risk.

Management of dead, declining and hazardous trees provides an opportunity
for new planting, leading to an increase in species diversity and overall health of
the tree population. Maintenance of healthy trees is more cost efficient than
maintaining declining trees.

Management is advised to adopt Australian Standards for all arboricultural
operations e.g. all tree works should be carried out to Australian Standards
AS4373:2007 - Pruning of Amenity Trees and comply with Code of Practice for
The Amenity Tree Industry 1998.

It is advisable to select a contractor from the directory of approved contractors -
Arboriculture Australia. Selecting qualified contractors will ensure tree works are
carried out to the highest quality.

Utilizing the data collected in this report, Mater Maria Catholic College can

develop a strategy for improving the quality of its tree population. This strategy
is included in the recommendations (refer Appendix 3).
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5.

5.1

9.2

8.3

5.4

INFORMIMNG MANAGEMENT DECISIONS

Priority works: The works required to establish acceptable levels of risk for the
subject site are listed in Works Schedule, Appendix 3 and should be carried out
within the time scale indicated.

Cyclical Pruning Program: Regular pruning and tree management are crucial
for the management of retained trees within the site. These works are only
required as they become necessary. The benefits for an ongoing maintenance
program are:

Further defects may be observed (i.e. trees are continually assessed)
Proactive instead of reactive tree management.

Improvement in the general condition of most of trees.

Increase in the overall value of the tree population becomes (creating
assets)

¢ Minimising liability (i.e. duty of care)

Implementation of works: All tree works should be carried out to Australian
Standards AS4373 - 2007, Pruning of Amenity Trees and comply with the Code
of Practice for The Amenity Tree Industry 1998. It is advisable to select a
contractor from the directory of approved contractors - Arboriculture Australia.

Scheduled inspection and recording: In this report, the QTRA rating was
used to prioritise inspections and determine the date for re-inspection.
Generally, trees in an area with a ‘higher occupation’ will be inspected at least
every year, every two years is probable for ‘lesser occupation’ areas. All trees
should be inspected by a qualified (AQF5) Arborist.
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7. DISCLAIMER

7.1 Limitations on use of this report:

Tree risk inspections are based on reasonably practicable assessment methods. Every
condition that could possibly lead to stem or tree failure cannot expect to be detected.
Trees may fail from a range of singular or cumulative reasons, some of which are not
yet fully understood. Recommendations following inspections may or may be accepted
by clients.

Assessment tools are variable and unless otherwise stated inspections are undertaken
at ground level based on the permissible access granted. Inspection of underground
portions is limited and potential reasons for failure are not always available for
consideration. Naturally Trees cannot guarantee against tree or limb failure.

It is not possible to make a tree “safe” rather they can be managed to reduce the
potential risk of harm to acceptable levels, should the consultant feel this is necessary.
Recommendations in this report are based on qualifications, experience, knowledge
and the use of assessment tools deemed necessary for the individual inspection.

The report is to be considered in full and sections are not to be selected for legal
consideration without advice and approval from Naturally Trees.

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:

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

e 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

5

P

Andrew Scales
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 g(c))ﬁh vieEer. Sypney Insuie TAFE

Quantified Tree Risk Assessment (QTRA)
Registered Licensee #1655

VALID Approach to Likelihood of Failure (David
Evans)

Richmond College NSW TAFE 2014

Centennial Park NSW 2017

Page 11/26

Report on trees at 5 Forest Road, Warriewood for Mater Maria Catholic College
Ref: Mater Maria_QTRA_Audit 2017.doc - 23/10/17
Naturally Trees Arboricultural Consulting www.naturallytrees.com.au




Tree schedule and QTRA assesment

APPENDIX 2

. . Age B Comments / Most Significant Target Size Risk  Weather Review
No. Genus species Height Spread DBH Range Vitality Defects Part Target Range Range PoF hdeax affect Veare
1 Angophora costata 12 10 300 M G Bme’n ffaoe Deadwood Pedestrian 4 4 3 <1K Y 1yr
reaction wood
2 Corymbia gummifera 14 12 350 M G Nil Deadwood Pedestrian 4 4 3 <1K Y 1yr
3 Corymbia gummifera 15 13 500 M G g:;]“:é‘;m Deadwood Pedestrian 4 4 6  <1K N 1yr
4 Eucalyptus scias 14 12 500 M G Failures Deadwood Pedestrian 4 4 6 <1K N 1yr
5 Corymbia gummifera 14 12 350 M G Nil Deadwood Pedestrian 4 4 3 <1K Y 1yr
3orer, Cockatoo First order
6  Angophora costata 16 12 300 M G damage first Branch Pedestrian 3 3 3 500 N 6mths
oranch union
Co-dominant, .
One stem dead, First order :
7  Angophora costata 16 10 300 M G Borerinfostation  branch Pedestrian 3 2 2 10 . N 6mths
throughout base
Angophora costata 7 5 300 M G Nil Deadwood Pedestrian 4 <1K N 1yr
Angophora costata 12 9 250 M G Nil Deadwood Pedestrian <1K N 1yr
10  Angophora costata 12 250 M G Nil Deadwood Pedestrian 4 <1K 1yr
Cambium
11 Angophora costata 15 10 350 M M damage appears  Deadwood Pedestrian 3 4 5 <1K N 1yr
okay
12 Angophora costata 14 13 350 M M gl?e\\l)l’ty b Deadwood Pedestrian 4 4 2 <1K Y 1yr
13 Angophora costata 17 13 500 M G Nil Deadwood Pedestrian 3 4 ) <1K Y. 1yr
16 Angophora costata 16 10 45 M G E:r:i;;t base of  pKoadwood Pedestrian 4 4 3 <1K Y 1yr
17 Angophora costata 15 14 500 M G Nil Deadwood Pedestrian 3 4 3 <1K N 1yr
18  Angophora costata 15 12 400 M G Nil Deadwood Pedestrian 3 4 3 <1K N 1yr
19  Angophora costata 15 12 400 M G Nil Deadwood Pedestrian 4 4 3 <1K Y. 1yr
20  Eucalyptus scias 9 11 300 M M Nil Deadwood Pedestrian 4 4 3 <1K Y 1yr
21 Angophora costata 15 12 400 M G Nil Deadwood Pedestrian 4 4 3 <1K Y 1yr
22 Angophora costata 7 13 500 M G Borer Deadwood Pedestrian 4 4 3 <1K Y. 1yr
23  Angophora costata 10 5 300 SM G Cavity Deadwood Pedestrian 4 4 3 <1K Y 1yr
24  Eucalyptus piperita 17 14 500 M G Nil Deadwood Pedestrian 4 4 3 <1K ¥ 1yr
25 Corymbia gummifera 20 14 500 G Cambitim _ Deadwood Pedestrian 4 4 3 <K Y 1yr
damage in repair
26 Angophora costata 8 5 200 SM G Nil Deadwood Pedestrian 4 4 4 <1K Y 1yr
27  Allocasuarina & Banksia 5 3 <100 M G Nil Deadwood Pedestrian 4 4 4 <1K N 1yr
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. . Age i Comments / Most Significant Target  Size Risk Weather Review

No. Genus species Height Spread DBH Range Vitality Defects Part Target Range Range PoF Indox affect Yoars

28  Eucalyptus scias 13 9 350 M G Nil Deadwood Pedestrian 4 4 3 <1K e 1yr

30  Eucalyptus scias 18 5 400 M G Nil E'r’asr::r:der Pedestian 3 3 4 <K Y 6mths

31  Allocasuarina torulosa 13 8 300 M M Leaning Whole tree Pedestrian 3 3 4 <1K Y 1yr

32  Eucalyptus scias 12 7 250 SM G Nil Deadwood Pedestrian 3 4 4 <1K Y 1yr

33  Eucalyptus botryoides 14 13 400 M G Nil Deadwood Pedestrian 3 4 4 <1K Y 1yr

34  Eucalyptus botryoides 24 17 600 M G Nil Deadwood Pedestrian 3 4 4 <1K Y 1yr
Minor borer

35  Eucalyptus botryoides 14 13 400 M G activity in upper Deadwood Pedestrian 4 4 4 <1K Y6 1yr
limbs

36  Eucalyptus botryoides 28 20 700 M G Nil Deadwood Pedestrian 3 4 3 <1K Y 1yr
Failures, First order

38  Eucalyptus botryoides 26 13 500 M B Advanced barch Pedestrian 3 2 3 100 Y 6mths
decline

; o First order :

39  Eucalyptus botryoides 18 13 700 PO M Cavities B anch Pedestrian 3 2 3 100 Y 6mths

40  Syncarpia glomulifera 10 7 250 SM G Nil Deadwood Pedestrian 3 4 5 <1K Y 1yr

41 Angophora costata 20 1 300 G Borer Deadwood Pedestrian 3 4 3 <1K B 1yr

42 Angophora costata 17 13 350 M G Leaning gf:;ghrde’ Pedestrian 3 3 3 500 Y yr
Borer activity in Second order

43  Eucalyptus botryoides 28 16 750 M M upper second Eranch Pedestrian 3 4 2 500 Y 1yr
order branches

44  Syncarpia glomulifera 10 7 250 SM G Nil Deadwood Pedestrian 3 4 4 <1K 4 Tyr

45  Eucalyptus botryoides 28 16 500 M G Nil Deadwood Pedestrian 3 4 4 <1K XY 6mths

46  Eucalyptus botryoides 28 16 700 M G Failures Deadwood Pedestrian 3 4 4 <1K Y 6mths

47 Eucalyptus botryoides 24 14 400 M G Failures S;"n%’;‘d arde Pedestian 3 4 4 <K Y 6mths

48 Eucalyptus saligna 16 11 400 M g Dostlnchiked b g Pedestrian 4 3 | <K Y 1yr
bark union

50  Eucalyptus saligna 19 12 400 M G Nil Deadwood Pedestrian 3 4 3 1yr

: Central leader First order :

51  Eucalyptus saligna 19 12 400 M G tailure Branch Pedestrian 3 2 2 1yr
Borer infestation Firstorder

52  Eucalyptus saligna 19 12 400 M G within included biarch Pedestrian 3 2 2 Y 1yr
bark unions

53  Eucalyptus saligna 16 10 350 M G Nil Deadwood Pedestrian 3 4 3 Y 1yr

54  Eucalyptus botryoides 14 11 400 M G Nil Deadwood Pedestrian 3 4 4 N 1yr

55  Eucalyptus botryoides 10 10 300 M G Nil Deadwood Pedestrian 3 4 4 N 1yr

56  Syncarpia glomulifera 141 6 250 M G Nil Deadwood Pedestrian 3 4 5 N 1yr
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. : Age e Comments / Most Significant Target Size Risk Weather Review
No. Genus species Height Spread DBH Range Vitality Defects Part Target Range Range PoF Ihdex affect Yoiie
57  Eucalyptus botryoides 9 9 400 G “ermite E;’asr:é’r: der Pedestrian 3 2 3 100 N 6mths
58  Eucalyptus botryoides 20 14 500 M G Nil Deadwood Pedestrian 3 4 3 <1K N 1yr
59  Eucalyptus scoparia 24 174 1000 M G Borer S;%ocld L) Pedestrian 3 4 3 <1K N 1yr
60  Angophora costata 26 22 500 M G Nil Deadwood Pedestrian 4 4 3 <1K Y 1yr
61  Syncarpia glomulifera 16 8 300 M M Nil Deadwood Pedestrian 4 4 5 <1K X 1yr
62  Angophora costata 22 18 450 M G Nil Deadwood Pedestrian 4 4 3 <1K Y 1yr
63  Angophora costata 14 10 300 M G 3orer Deadwood Pedestrian 4 4 2 <1K Y 1yr
64  Syncarpia glomulifera 17 10 400 M G Nil Deadwood Pedestrian 4 4 3 <1K Y 1yr
65  Eucalyptus botryoides 19 13 400 M G Cavity Deadwood Pedestrian 4 4 3 <1K Y 1yr
66  Eucalyptus botryoides 14 13 550 M G Nil Deadwood Pedestrian 4 4 3 <1K Y 1yr
67  Angophora costata 24 14 450 M G Nil Deadwood Pedestrian 4 4 3 <1K ¥ 1yr
68  Eucalyptus sideroxylon 6 4 200 SM G Nil = Pedestrian 3 4 6 <K N Tyr
69  Eucalyptus sideroxylon 6 4 200 SM G Failures e Pedestrian 3 4 6 =K N Tyr
70 Ficus rubiginosa 6 7 200 SM (c Nil S;i]ocld At Pedestrian 3 4 6  <1K N 1yr
71 Corymbia citriodora 10 7 300 M G Borer S;%ocr;’d order Pedestrian 3 4 6 <1K N 1yr
72 Corymbia citriodora 11 8 350 M G Nil g;‘i\ocr;‘d b Pedestrian 3 4 6 <K N 1yr
73  Eucalyptus sideroxylon 12 9 300 M G Failed |r_1¢luded First order Pedestrian 3 3 2 50 N 1yr
bark union branch
74 Angophora costata 11 6 250 SM G Nil ﬁgcnocr;d S Pedestian 3 4 6  <1K N 1yr
77  Angophora costata 8 6 250 SM G Borer S;Cnocr;]d Drder Pedestrian 4 4 6 <1K N 1yr
78  Angophora costata 9 8 250 SM G Nil E;cnocr;]d SRer Pedestrian 4 4 6 <1K N 1yr
82  Eucalyptus robusta 12 10 350 M G Nil oo ) Pedestrian 3 3 3 | K N Tyr
83  Eucalyptus botryoides 12 9 300 M G Nil bsgcfcr;]d e Pedestrian 3 4 6  <1K N 1yr
. Lopped canopy, Second order :
84  Eucalyptus scias 9 5 400 M G Epicormic growth  branch Pedestrian 4 4 3 <1K Y 1yr
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NO.:
SPECIES:

AGE RANGE:
HEIGHT:

SPREAD:

DBH:

VITALITY:

SIZE RANGE:
PROB OF
FAILURE RANGE:

TARGET RANGE:

WEATHER
FACTOR:

REDUCED MASS
%
RISK INDEX:

REVIEW:

Explanatory Notes
TREE REFERENCE
THE SPECIES IDENTIFICATION IS BASED ON VISUAL OBSERVATIONS AND THE BOTANICAL NAME. IN SOME INSTANCES, IT MAY BE DIFFICULT TO QUICKLY AND
ACCURATELY IDENTIFY A PARTICULAR TREE WITHOUT FURTHER DETAILED INVESTIGATIONS. WHERE THERE IS SOME DOUBT OF THE PRECISE SPECIES OF TREE, IT
IS INDICATED WITH A ' AFTER THE NAME IN ORDER TO AVOID DELAY IN THE PRODUCTION OF THE REPORT. THE BOTANICAL NAME IS FOLLOWED BY THE
ABBREVIATION SP. IF ONLY THE GENUS IS KNOWN. THE SPECIES LISTED FOR GROUPS AND HEDGES REPRESENT THE MAIN COMPONENT AND THERE MAY BE
OTHER MINOR SPECIES NOT LISTED.
Y = YOUNG, SM = SEMI MATURE, EM = EARLY MATURE, M = MATURE, PM = POST MATURE
OTHER THAN WHERE THE HEIGHT OF A TREE IS CRITICAL TO THE OUTCOME OF THE RISK ASSESSMENT, APPROXIMATELY 1 IN 10 TREES ARE MEASURED AND THE
REMAINDER ESTIMATED AGAINST THE MEASURED TREES
MEASURED OR ESTIMATED DIAMETER OF CROWN AT THE WIDEST POINT
STEM DIAMETER - MEASURED AT A HEIGHT OF APPROXIMATELY 1.3 METRES
A MEASURE OF PHYSIOLOGICAL CONDITION. D = DEAD, MD = MORIBUND, P = POOR, M = MODERATE, G = GOOD
SIZE CATEGORY OF MOST SIGNIFICANT PART CONSIDERED LIKELY TO FAIL. RANGES 1-5. 1 = LARGE, 5 = SMALL
PROBABILITY OF FAILURE WITHIN 12 MONTHS. RANGES 1-5. 1 = HIGH, 5 = LOW

HIGHEST VALUE TARGET THAT THE MOST SIGNIFICANT PART LIKELY TO FAIL COULD STRIKE. RANGES 1-6. 1 = HIGH, 6 = LOW VALUE/OCCUPANCY

ALLOWANCE FOR REDUCED ACCESS DURING HIGH WINDS WHEN IN SOME SITUATIONS TREE FAILURE IS MOST LIKELY, OR SITUATIONS WHERE THE PROBABILITY OF
TREE FAILURE IS INCREASED BY HOT DRY WEATHER, WHICH AT THE SAME TIME INCREASES PEDESTRIAN ACCESS. TO BE APPLIED BY MULTIPLYING THE RISK
INDEX BY THE WEATHER FACTOR

WHERE THE MASS OF A TREE OR BRANCH IS REDUCED BY DEGRADATION THE RISK INDEX IS MULTIPLED TO REFLECT THE PERCENTAGE OF MASS REDUCTION

RISK OF SIGNIFICANT HARM = 1,000 = RISK INDEX (E.G. RISK INDEX 20 = RISK OF SIGNIFICANT HARM 1 IN 20,000) AN ADDITIONAL FIGURE IN BRACKETS MAY BE
SUFFIXED EITHER T OR F REPRESENTING ‘F’ THE RATE OF FAILURES OVER THE YEAR, AND ‘T" THE RATE OF MULTIPLE OCCUPATION OVER THE YEAR, E.G.
1(10T)/10,000 REPRESENTS A RISK OF HARM 1/10,000 TO 10 OCCUPANTS OR AN EQUIVALENT MONETARY VALUE

SUFFIXES: (M) = FOR GENERAL ARBORICULTURAL OR SILVICULTURAL MANAGEMENT; (S) = TO REMOVE OR REDUCE THE RISK OF DIRECT DAMAGE TO A FIXED
STRUCTURE BY MEANS OF CIRCUMFERENTIAL GROWTH

PERIOD (YEARS) TO NEXT INSPECTION
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APPENDIX 3

Works schedule

(Denotes - *** Highest priority; * Lower priority)

No. Genus species Comments / Defects I'::jsel; 52::,2‘” Priority of works Management
6  Angophora costata Er?irc?r:' Cuskatnd anmdge iskhraneh 500 6mths Ldais Monitor in 6mths. Inspect borer damage @ main fork
7 Angophora costata g?{;gt‘; Ti;‘am;oagf];;??aﬁad’ Bsrer 6mths bk Remove tree
38  Eucalyptus botryoides Failures, Advanced decline 100 6mths wx Remove tree
39 Eucalyptus botryoides Cavities 100 6mths bk E:::;; g‘;ﬂ’gﬁzf’gé s
42 Angophora costata Leaning 500 1yr e Monitor
43 Eucalyptus botryoides Soreraciiy In upner second oroer 500  1yr o Monitor
branches
51  Eucalyptus saligna Central leader failure 10 1yr ook Remove tree
52 Eucalyptus saligna Er?ir:rzsinfestation within ircluded bark 1 0’ ; Tyr ek Removetree
57  Eucalyptus botryoides Termite 100  6mths *x Monitor termites, Retain for short term only
73 Eucalyptus sideroxylon Failed included bark unicn 50 1yr 4 Remove tree
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APPENDIX 4
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
1/1 060
Unacceptable (where imposed on others) » Control the risk
Risks will not ordinarly be tolerated » Review the risk
Tolerable thy agreement) » Control the risk unless thers is
broad stakeholder agreement to
Risks may he tolerated if tolerate it, or the tree has
» those exposed to the risk accept it, or exceptional value
« the tree has exceptional value
» Review the risk
1/10 000
Taolerable (where imposed on others; » Assess costs and benefits of risk
control
Risks are tolerable if ALARP
« Control the risk only where a
significant benefit might be
achieved at a reascnable cost
» Review the nisk
1/1 000 000
Broadly Acceptable » No action required currently
Risk is alr
isk is already ALARP < Riviow the Hek

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 5

Tree location plan

-refer attached Tree Location Plan, Dwg No. TLPO1,
by Naturally Trees dated 23 October 2017
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APPENDIX 6

Quantified Tree Risk Assessment
Practice Note

spaaking sbout, and cxpress ¢ in
i, WA WOn CANGE SXPIOSS 14N numbers, your dmonied

rbers, you know somctfang aband if; it when
igv is of v meage and nnsHs fclory kind”

William Thomson Lord Kelvin Popular Lectures and Addresses [1301-1804]

1. INTRODUCTION

Every day we encounter risks in all of our activities,
and the way we manage those risks iz to maks
choices. We weigh up the costs and benefits of the
risk to  determins  whether it is  acceptable,
unaceeptable, or tolerable. For exanyple, if you want
to trave! by car you nwust accept that even with all the
extensive risk control measures, such as seat-belts,
speed limits, airbags, and crash barriers, there s still
a significant rick of death This is an everyday risk
that is taken for granted and tolerated by millions of
people in return for the benefits of conventent travel.
Managing trees should take a smularly balanced
approach.

A risk from falling trees exists only if there is both
potential for tree failure and potential for harm to
result. The job of the risk assessor is to consider the
hkebhood and conssquences of tee failure. The
outcome of Hys assessment can then inform
consideration of the risk by the tree manager, who
may also be the owner.

Using & comprehensive range of values!, Quantified
Tree Risk Assessment (QTRA) enables the tree
assessor to identify and analyse the risk from tres
failure in three key stages. 1) to consider land-use in
termiz of vulnerability to impact and likelihood of
occupation, 2) to consider the consequences of an
impact, taking acoount of the size of the tree or
branch concemed, and 3) to estimate the probability
that the tree or branch will fail onte the land-usze in
queston Estimating the values of these components,
the azzessor can use the QTEA manual caleulater or
software appication to calculate an annual Risk of
Harm from a particular tree. To informy management
decisions, the risks frony different hazards can then
be beth ranled and compared, and considered
against broadly acceptable and tolerable levels of
risk.

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

CEee Taklenl, 1 & 3

with either high levels of human occupation or with
valuable property. Where levels of human
cocupation and value of property are sufficiently
low, the assessment of trees for struchural weakmess
will not usually be necescary. Even when land-use
indicates that the assessment of trees is appropriats,
it is seldom proportionate to assess and evaluate the
risk for each individual tree in a population. Often,
all that is required is & brief consideration of the frees
to identify gross signs of structural weakmess or
declining health Doing all that is reasonably
practicable doss not mean that all trees have to be
individually examined on a regular  basis
(HSE 2013).

The QTRA method enables a range of approaches
from the broad assessment of large collections of
trees to, where necessary, the detailed assessment of
an individual tree.

Risk of Harm

The QTRA output is termed the Risk of Harm and i=
a combined measure of the lLikelhood and
consequences of tree failure, considered agamst the
baszeline of a lost huuman life within the coming vear.

ALARP (As Low As Reasonably Practicable}
Determining that risks have been reduced to As Low
As Reasonably Practicable (HSE 2001} involves an
evaluation of both the risk and the sacrifice or cost
mvolved in reducing that risk. If it can be
demorstrated  that there iz gross disproporfion
between them, the risk being insignificant in relation
to the sacifice or cost, then to reduce the risk further
is not ‘reasonabiv practicable’.

Costs and Benefits of Risk Contrel

Trees confer many benefits to people and the wider
environment. When managing any risk, it is essential
to maintain a balance between the costs and benefits
of risk reducton, which should be considerad in the
deternination of ALARP. It is not only the financial
cost of controlling the risk that should be considerad,
but also the loss of tree-related benefits, and the risk
to workers and the public from the rizk confol
measure itself.

Sucrfied Tree Rk Asseszrnent Uimited
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When considering risks from fallng trees, the cost of
risk control will usually be too high when it iz clearly
‘disproportionate’ to the reduction in rizk In the
context of QTRA, the issue of ‘gross disproportion’s,
where decisions are heaviy biazed o favour of
safety, is only likely to be considered where there arz
risks of 1/10 000 or greater.

Acceptable and Tolerable Risks

The Tolerabidity of Risk framewcrk (ToF) (HSE 2001)
is a widely accepted approach to reaching decisions
on  whether risks are Tbroadiy  acceptable,
unacceptable, or tolerable. Graphically represented
in Figure 1, ToR can be sunumarized az having a
Broadly Acceptable Region where the upper Limit iz
an armual rizk of death 1/1 000 000, an Unacceptable
Region for which the lower lLimit is [/1000, and
between these a Tolerable Region within which ths
tolerability of a risk will be dependent upon the costs
and bensfits of risk reduction In the Tolerable
Region, we must azk whether the benefits of risk
control are sufficient to justify their cost.

In respect of trees, some risks coss the Broadly
Acceptable 1/1000000 boundary, but remain
tolerable. Thiz is because any further reduction
would invelve a disproportionate cost in terms of the
lost erviromnmental, visual, and other benefits, in
addition to the financial cost of controiling the rick.

(52830 000), and this is the value adopted in the
CTRA method.

In QTRA placing a statistical value on a human fe
has two particular uses. Firstly, QTRA uses VOSL to
enable damags to property to be compared with the
lozs of life, allowing the comparisen of risks to
peopie and property. Secondly, the proportionate
allocation of fnandial resources to risk reductions can
be informed by VOSL. “A valuc of sfatistical Iife of

)

nchow

10 per

£1 000 000 15 just another way of saying fat a re
in sisk of death of 12100 000 per yerr huas a oalue of £
year” [HSE 1996).

Internationally, there is variation i VOSL, but to
provide congistency in UJTRA outputs, it is suggested
that VOSL of £1300000 ($2830000) should be
applied intermationally. This is uitimately a decision
for the tree manager.

2, OWNERSHIP OF RISK

Whers many peopie are exposed to arizk, it is shared
between them. Where only one perzon is exposad,
that individual is the recipient of all of the risk and if
thev have control over it, they are also the owner of
therisk. Anindividual may choose to accept or reject
any particular risk to themselves, when that risk is
under their control When risks that are imposed
upon others become elevated, zocistal concern will
usually require rizk confrols, which ultimately are

ool ' . , 4 imposed by the courts or government regulators.

g : X,.---_,_--------.’.-m-.p . Although QTRA outputs might occasionally relats to
g an individual recipient, this is seldom the case. More
a : Rk reduction often, calculation of the Risk of Harm is bazed om a
2 o j:':-::gi::: 5 cunmlative occupation - ie. the number of people
3 \\' j AT s per hour or vehicles per day, without attempting to
§ \ wna ge—e:::f- et identify the individuals swho share the risk

% _______________ \\, SRR e i Where the risk of harm relates to a specific individual
2 § i . A L then 10 9 or a kmown group of people, the risk manager might
g rsbonibid Pre-ii / cemsider the views of thoss who are evpozed to the
i ‘\‘\ risk when making management decizions. Where a

ligure 1. Adapted from the Telerahility of Fisk
framework (HSE 20015

Value of Statistical Life

The Value of Statistical Life (WVOSL), is a widely
applied risk management device, which uses the
value of a hypothetical life to guide the proportionate
allocation of rescurces to rizk reduction. In the UK,
this value is currently in the region of £1 500000

" Discusied further om page 5.

risk is impeosed on the wider comnuwity, the
principles set out in the ToR framewark can be used
as a reasonable approach to determine whather the

risk is ALARP.

3. THE QTRA METHOD - VERSION 5

The input values for the thres components of the
QTRA calculation are set out in broad ranges’ of
Targst, Size, and Probability of Fature. The assessor

' Ses Tables1.2.% 3

Guontfied Tree Risk Asteszment Umited
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Va2 {8US} 01-2014

estimate: values for these three components and
inputs them on either the mamual caleulater or
software application to calculate the Risk of Harm.

Assessing Land-use (Targets)

The nature of the land-use bensath or adjacent to a
tree will nsually inform the level and extent of risk
assezzment to be carried out. In the assessment of
Targets, siv ranges of value are available. Table 2 sets
out these ranges for vehicular frequency, human
occupation and the monetary value of damage to
property.

Human Cccupation

The probabidity of pedestrian occupation at a
particular location is calculated on the basis that an
average pedestrian will spend five seconds walking
beneath an average tree.  For example, ten
pedestrians per day, each occupyving the Target for
five seconds, iz a daily occupation of fifty seconds.
The total seconds m a dav are divided to give a
probability of Target occupation {30/86400
1/1728). Where a longer occupation is likely, as
with a habitable building, ocutdoor café, or park
bench, the period of occupation can be measured, or

estimated as a proportion of a given unit of tme, e.g

siv hours per day {1/4). The Target is recorded as a
range {Table 2.

Weather Affected Targets

Often the nature of a structural wealness in a tree is
such that the probability of failure is greatest during
windy weather, whale the probability of the zite being
occupied by people during such weather is often low.
This applies particularly to outdoor recreational
areas.  When estimating human Targets, the rsk
asseszor st answer the question ‘in the weather
conditions that [ expect the likelihood of failure of the
tree to be intiated, what is my estimate of hhwman
occupation? Taking this approach, rather than using
the average occupation, enswres that the assessor
considers the relationship between weather, people,
and trees, along with the nature of the averaze
person with their abidity to recogmise and aveid
wrmecessary vicks.

Vehicles on the Highway

In the case of vehicles, likelihood of cocupation may
relate to either the falling tree or branch strilang the
vehicle ar the vehicle striking the fallen tree. Both
tvpes of impact are influerced by vehicle spesd; the
faster the vehicle travels the less kkely it is to be
struck by the falling tres, but the more likely it is to
stribe a fallen tree. The probability of a vehicle

oocupying any particular point in the road is the ratio
of the time it is occupied - including a safe stopping
distance - to the total time. The average vehicle on a
UK road is occupied by L6 people (DfT 2010). To
account for the substantial protection that the
average vehicle provides against most tree impacts
and in particular, frontal colisions, QTRA values the
substantially protected 1.6 cocupants in addition to
the value of the vehicle as equivalent to one exposed
human life.

Property

Froperty can be anything that could be damaged by a
falling tree, from a dwelling, to livestock, parked car,
or ferice. When evaluating the exposure of property
to tree failure, the QTRA asseszment considers the
cost of repair or replacement that might result from
fatlure of the tree. Ranges of value are prezented in
Table 2 and the asseszor's estimate need only be
sufficient to determine which of the six ranges the

cost to select.

In Table 2, the ranges of property valus are based on
a VOSL of §2330000, eg. where a building with a
replacement cost of 528 300 would be valued at 0.01
(£/100) of a life {Target Range 2).

When assessing tisks in relation to buildings, the
Target to be considered might be the building, the
occupants, ar both. Cecupants of a building could be
protected from harm by the structure or substantially
expozed to the impact from a falling tee if the
structure is not sufficiently rebust, and this will
determine how the assessor categorises the Targst.

Multiple Targets

A Target might be constantly occupied by more than
one person and OTRA can account for this. For
example, ¥ it iz projected that the average occupation
will be constant by 10 people, the Risk of Harm is
calculated i relaion to ome person constantly
occupying the Target before going on to identify that
the average occupation is L0 people. This is
expressed as Target 1(I0T)/1, where 10T represents
the Multiple Targets. In respect of property, a Risk of
Harm 1(10T)/1 would be equivalent to a wisk of
losing $23 300 000 as opposad to §2 830 000,

Tree or Branch 5ize

A small dead branch of less than 23mm diameter iz
not likely to cause significant harm even in the case
of direct conbact with a Target, while a falling branch
with a diameter greater than 450mm iz likelv to cause
some hamm in the event of contact with all but the
most robust Target. The JTRA method categorizes

Sucrified Tree Bk Asseszment Limited
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Size by the diameter of tree stems and branches
(measured beyond any basal taper). An squation
derived from weight measurements of trees of
different stem diameters 1z used to produce a data set
of comparative weights of trees and branches
ranging from 23mm to 600mm diameter, from which
Table | is compiled. The size of dead branches might
be discounted where thevy have undergone a
significant reducton in  weight
degradation and shedding of subordinate branches.
This discounting, referted to ac ‘Reduced Masy',

because  of

Table 2. Targets

reflects an estimated reduction in the mass of a dead

branch.

Table 1. Size

Size of tree or branch

Range of Probabilly

Size Range

T

« £50mm (2187 die

260 (1000 dis. - 850mm (15 da

w r3

Target |Property Human Vehicle Traftic Ranges of Value
Range |{repai of replocement cost) | notimvekicles) {amioer per day| {probaloiity of cooupation
o fraction of §2 830 000)
1 |$2850 000 ->$285000 Oocupation: Constant -2 5howsiday | 26000 =2 700 @ 110kph (68mph] | /1 - >1/10
EISRDN - SCADNL | Daleaiue - s 32000 - 3 300 & S0kph {S0mph)
& oyclists: 47 000 — 4 800 @ S0kph (32meh)
2 $285 000 - >528 500 Qocupation; 24 hows'doy— {3 minday | 2800 - 270 @ 0ok (B3mek) 10 - >4100
Pedestrians  72hour — Shour 3200 - 330 & 8Ckph (SOmph
Aopsistn 4700 - 450 (@ S0kgh (32l
3 |$29300-282850 Occupation; 44 minday - 2 min'day 260 - 27 (@ 1 40kph (63mph) 44400 - »1/4 000
Pedestrians  7hcur — 2hour 320 - 33 @ 80kph (S0mph)
& oyeliats: 470 - 48 @ SCkoh (2mph)
4 [$2850- 5285 Occupation; 4 minvday - 2 miniwesk 25-4 @ 110kph (Bmph) 414 000 - >4110 000
Pedestrians  “thowr - Siday 32 - 43 80kph (Slmph)
& aydlists: 47 - 6 @ Skok (32mph)
5 $285 - 428 Cocupation; 4 mintwesk - { mwmoed | 3-1 @ 4lkph (ESmph} 410 003 - »1/400 000
Pedestrians 2y - Diwesk 3- 1 @ 80kph {S0mgh)
B 5 1 £ S0keh (32mehi
§ $23-%2 Occupation: <! mnmoeth - 0.5 mmyear | None 4400 000 - 14 030 000
Pedestrians  ‘'wesk - &yaar
& cyolists:

Yehicie, padestrian and property Targels are categerised by Iheir reguercy of use o their monetsry value. The probatiilty of 3 wehicie or peciesirian octunyng 2

Tanget aras in Tanget Range 4 is Deftween the upper and iower Hmits of 141 230 end » 1L OO0 Jcalumn 51

repiacement vaiue for Tarpst Range 4 i §2 850- »§238%

Probability of Failure

In the QTRA assessment, the probability of tes or
branch failure within the coming vear iz estimated
and recorded as a range of value (Fanges 1 - 7,
Table 3).

Selecting a Probability of Failure (PoFl Range
requires the assessor to compare their assessment of
the tree or branch against a benchmark of sither a
non-compronuzed tee at Probability of Failure
Range 7, or a tree or branch that we expsct to fail
within the year, which can be dezcribed as having a
1/1 probability of failure.

Usng the YO3IL §2 850 00O, e propeny repair of

During QTRA training, Registerad Users zo through

a number of field exercises in order to cakbrate their
estimates of Probability of Failure.

Table 3. Probability of Failure

Prabability of Failure Range

Probabdity

1

a4
P

o

1 D0 000 - 110 {00 800

The probabilly ihal the bree ce zranch wil iad wihin ire coming year
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The QTRA Calculation

The assessor selects a Range of values for each of the
three mput components of Target, Size and
FProbability of Failure. The Ranges are entered on
either the manual calculater or software application
to calculate a Risk of Haom,

The Risk of Harm is expreszed as a probability and is
rounded, to one significant figure. Any Risk of Harm
that is lower than 11000000 is represented as
<1/1000000. As a visual aid, the Risk of Harm is
colour coded using the traffic ight system diustrated
in Table 4 (page 7).

Risk of Harm - Monte Carlo Simmulations

The Risk of Harm for all combinations of Target, Size
and Probability of Fallure Fanges has been calculated
using Monte Carlo simulationst. The QTRA Risk of
Harm is the mean value from each set of Monte Carle
results.

In QTRA Version 3. the Risk of Harm should not be
calenlated without the manual calenlator or sofftware
application.

Assessing Groups and Populations of Trees

When assessing populations or groups of trees, the
highest risk in the group is quantified and if that risk
is tolerable, it follows that risks from the remaining
trees wil also be tolerable, and further caloulations
are umnecessary. Where the risk is intolerable, the
next highest risk will be quantified, and so on until 2
tolzrable risk is establizshed. This process requires
prior knowledge of the tree manager’s rizk tolerance.

Accuracy of Cutputs

The purpose of QTEA is not necessarily to provide
high degrees of accuracy, but to provide for the
quantification of risks from falling trees in a way that
risks 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 risk is obvious, but the costs of risk
control are all too often neglected. For every nsk
reduced there will be costs, and the most ebrions of
these is the financial cost of implementing the control
measure. Frequently overlocked is the wansfer of
rizks to workers and the public who might be directly
affected by the removal or pruning of trees, Parhaps

- P T n 2 2 . - =
Feo farther informacon co e Moate Carle wmzlation matsod, refe 1o
rorpem wikipedin argwiki Monte_Carle_methed

mere impertantly, most trees confer benefits, the loss
of which should be considered as a cost when
balancing the costs and bensfits of risk control.

When balancing risk management decisions using
OTRA, consideration of the benefits from trees will
usually be of a very general nature and not require
detailed consideration. The tee manager can
consider, in simyple termys, whether the overall cost of
risk control is a proporticnate ane. Where risks are
approaching 1,/10 000, this may be a straightforward
balancing of cost and benefits. Where risks are
1710000 or greater, it will usually be appropriate to
implement risk controls unless the costs are grosshv
disproportionate to the benefits rather than simply
disproportionate. In other werds, the balance being
weighted more on the side of risk control with higher
associated costs.

Considering the Valus of Trees

It iz necessary to consider the benefits provided by
trees, but they cannot easily be monetized and it is
often difficuit to place a value on those attributes
such as habitat, shading and visual amenity that
might be lost to risk control.

A simple approach to considering the value of a tree
azset is suggested here, using the concept of ‘average
benefits’. When considered agamst other similar
trees, a tree providmg ‘average benefits’ will usually
present a range of benefits that are typical for the
zpecies, age and sitation Viewed in this way, a tree
providing ‘average benefits’ ndght appear to be low
when compared with particularly important trees -
sueht as iy Figure 2, but zhould nemetheless be
sufficient to offset a Risk of Harm of less than
1/10000. Without having to consider the benefits of
risk controls, we might reascnably assume that
below 1/10000, the risk from a tree that provides
‘average benefits’ is ALARP.

In contrast, if it can be said that the tree providss
lower than average benefits because, for example, it
iz declining and i poor physiological condition, it
may be necessary to consider two further elements.
Firstly, is the Risk of Harm in the upper part of the
Tolerable Region, and secondly, iz the Risk of Harm
tkely to increase before the next review because of
an increased Probability of Fadure If both these
conditions apply then it might be appropriate to
consider the balance of costs and bensfits of risk
reduction in crder to determine whether the risk is
ALARP. This balance requires the tree manager to
take a view of both the reduction in rizk and the costs
of that reduction

Quenthied Tree Risk Axenment Limited
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Lower Than Average Benefits from Trees

Usually, the benefits provided by a tree will only be
significantly reduced below the ‘average benefits’
that are typical for the spedes, age and situation, if
the ife of the benefits is kkely to be shortened,
perhaps because the tree is declining or dead. That is
not to say that a disbenefit, zuch as undesirable
shading, lifting of a footpath, or restricting the
growth of other trees, should not also be considerad
in the balance of costs and benefits.

The horse chestrmt tree in Figure 3 has recently died,
and over the next few vears, nmay provide valuabie
habitats. However, for this tree species and the
relatively fast rate at which its wood decays, the
lifetinye of these benefits is likely to be limited to only
a few vears. This tree has an already reduced value
that will continue to reduce rapidly over the coming
five to ten vears at the same tims as the Risk of Harm
is expected to increase. There will be changes in the
bensfits provided by the tree as it degrades. Visual
qualities are likely to reduce while the decaving
wood provides habitats for a range of spedes, for a
short while at least There are no hard and fast
measures of these benefits and it iz for the tree
manager to decide what is locally important and how
it night be balanced with the risks.

Where a risk iz within the Telerable Fegion and the
tree confers lower than average benefits, it might be
appropriate to consider implementing risk control
while taling account of the financial cost. Here,
VOSL can be used to inform a decisien en whather
the cost of risk control is proportionate. Example 3
below puts this evaluation inte a tree management
context.

There will be occasions when a tree is of such
minimal value and the monetary cost of nsk
reduction so low that it might be reazonable to

further zeduce an already relatively low sk
Converzely, a tree might be of such considerable
value that an annuwal risk of death greater than
1710000 would be deemed tolerable.

QOccasionally, decisions will be made to retain
elevated risks because the bemefits from the tree are
particularly high or important to stakehelders, and in
these sitnations, it might be appropriate te aszess and
document the benefits in some detail. If detailed

assessment of benefits is required, there are several
methodelogies and sources of information (Forest
Research 20107,

Delegating Risk Management Decisions
Understanding of the costs with which rizk reduction
iz balanwed can be informed by the risk azzessor's
Imowiedge, experience and on-site observations, but
the risk management decisions should be made br
the tree manager. That is not to zay that the tree
manager should review and agree every risk control
measure, but when delegating decisions to surveyors
and other staff or advisors, tree managers should set
out in a policy, statement or contract, the principles
and perhaps thresholds to which tees and their
azsociated risks will ordinarily be managed.

Baced on the tree manager accepting the principles
set out in the OTRA Practice MNote and or anv other
specific instructions, the risk assessor can take
account of the cost/benefit balance and for mwost

Guantfied Tree Risk Azsezsmeant Limited
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situations will be able to determine whether the risk
is.  ALARP  when  providing

reconumendations.

managenent
=

Table 4. QTRA Advisory Risk Thresholds
Threshelds  Descriplion Action

Region, management decisions are informed by
consideratdon of the costs and benefits of risk contrel,
cinding the nature and estent of those benefits
provided by trees, which wwould be lost to risk control
measures.

For the purpose of managing risks from falling trees,
the Tolerable Region can be further broken down
mto two sections. From 1/1000000 to less than

141 000 1710000, the Risk of Harm will usually be tclerable

Linaccepiable providing that the tres confers "average benefite’ as
twhese inposed cn others] s Conlol e Fak discussed above. As the Risk of Harm approaches
Risks wil nol ondnany e # Reviewthe fsk 1710000 it will be necessary for the tree manager to
eroled ( consider in more detail the bensfits provided by the
?ﬁw*&% ‘‘‘‘‘ free and the overall cost of mitizating the risk.
{by ngreement} * Conirol e risk upless e i A Risk of Harm in the Tolerable Region but 1,/10 000
Risks may te dolersbed # brosd shakesclder sgmemant bn or greater will not usually be tolerable where it is
oo fmw&h " | Devielwbebee w imposed on others, such as the public, and #
Sy e hoon ese retained, will require a more detailed consideration
scestons walie * Revews the ssk . )

1110 000 of ALARP.  In evceptional circumstances a tree
Tolerable owner niight choose to retain a Risk of Harm that iz
{where inposed on cthers] + Sssess costs snd penefits of nsk 1/10000 or greater. Such a decision n'ught be based
Risks are loicasbie & canlicd on the agreement of those whe are evposed to the
8LARF + Confrol tre Fstonly where 8 risk, or perhaps that the tree is of great importance.

signficant beneft might be Ini these circumstances, the prudent tree manager will
achieved af reazcnabie sost consuit with the appropriate stakzholders whenever
s Review fhe st ?,:‘ssible

141 000 090
Broadly Acceplable 5. EXAMPLE GTRA CALCULATIONS AND RISK
mseh AL BE | ® B s el equied MANAGEMENT DECISIONS

s Review the st

QTRA Informative Risk Thresholds

loww are three examples of OTRA caloulations and
application of the JTRA Advisory Threshelds.

The QTRA adwisory thresholds i Table & are Example 1.

proposed as a reasonable appreoach to balancing ool T
safety from falling trees with the costs of risk :

reduction. This approach takes account of the widely Hasge & v 1 x E = < W0ED

apphed principles of ALARP and ToR, but does not
dictate how these principles should be applied. While
the thresholds can be the foundation of a robust
policy for tee risk management, tree managers
should make decisions based on ther own situation,
values and resources. Importantly, to enable tree
assessors  to provide appropriate  management
guidarwe, i is helpful for them to have some
understanding  of the tree owner's management
preferences prior to azsessing the trees.

A Fick of Harm that is less than 1/1 000000 is
Ercadly Acceptable and is already ALARF. & Risk of
Harm 1/1 000 or greater is unacceptable and will not
crdinarily be tolerated. Batwean these two values, the
Risk of Harm is in the Toleralle Region of ToR and
will be tolerable if it iz ALARP. In the Tolerable

Evample 1 15 the assessment of a large (Size 1),
unstable tree with a probability of failure of betwszen
17100 and »1/L 000 (PoF 3). The Target is a footpath
with less than one pedestrian passing the tree each
week (Target 61 The Risk of Harm is calculated as
lese than 1/1 000 000 {greeny. This is an example of
where the Target iz so low consideration of the
strochral condition of even a large free would not
usually be necessary.
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Example 2. Example 3.
Target Sixs Probability of Failues  Risk of Harm Tesgat Siea  Probability of Failuse  Fisk of Harm
Kige 1 2 4 «x 3 - HID/RIOW Fange A a3 & 3 B LT s

In Example 2, a recently dead branch (Size 4)
overhangs a busy urban high street that is on average
occupied constantly by two people, and here
Multiple Target occupation is considered.

Having an average occupancy of two people, the
Risk of Harm 1QT)/30 000 (vellow) reprezents a
twofold increase in  the magnitude of the
consequence and is therefore equivalent to a Rizk of
Harny 1/20000 (yellow). This risk does not excead
1710000, but being a dead branch at the upper end
of the Telerable 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 resuit.
Because it is dead, some of the usual benefits from
the branch have been lost and it will be appropriate
to conzider whether the finandal cost of risk control
would be proportionate.

In Evample 3, a 200mm diameter defective branch
overhangs a cowntry road along which travel
between 470 and 48 vehicles each dav at an average
speed of 30kph (3Imph) (Target Range 3). The
branch is split and is assezsed as having a probabiity
of failure for the coming vear of between 1,/100 and
1/1000 (PoF Fange 3). The Rizk of Ham s
calculated as 1/300 000 (vellow} and it needs to be
considered whether the nisk is ALAFF. The cost of
removing the branch and redudng the risk to
Broadly Acceptable (1/1 000000 is estimabed at
$003. To establish whether thes is a propertionate cost
of risk control, the fellowing equation is appled.
52830000 (VOSL) ~ 1/300 000 = 53.7 indicating that
the projected cost of $663 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 baing grossly disproporticnate,
even if accrued benefits over say ten vears were
taken into account.
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