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UK Law regarding tree ownership and duty of care.

Tree Owners have a legal duty of care. Under both the civil law and criminal law, an owner of land on
which a tree stands has responsibilities for the health and safety of those on or near the land and
has potential liabilities arising from the falling of a tree or branch. Civil law gives rise to duties and
potential liabilities to pay damages in the event of a breach of those duties. The criminal law gives
rise to the risk of prosecution in the event of a failure to discharge a duty under the Health and
Safety at Work Act 1974. National Tree Safety Group — Common sense risk management of trees —
2024.

Trees can never have a zero-hazard rating. Tree safety is about the tolerability of risk that trees pose.
The scope of this survey is to determine whether the trees, on the site specific to this report, have
visible and identifiable defects that can be recorded and evaluated. Trees can and do maintain
themselves as adaptive structures, acclimatising to changing conditions. However, excessive external
forces, either man made or caused by nature can push a tree beyond the envelope of its own
structural strength capacity, which can lead to failure, either in part or entirely. It is necessary to
inspect medium and large trees after high winds to check for structural damage, also damage to
surrounding trees or structures that could alter subsequent wind patterns and consequently change
the wind loading on trees.

This document is a tree condition report for the purpose of generating a tree management schedule
for the site specified on the front page of this document. The site visit or visits is the source of the
data gathered, and the condition of the tree or trees is determined by the site visits. Supplementary
historic data can be gathered, usually if disturbance to the tree root area is evident i.e., building
works, ground works or ground excavations are apparent close to trees and tree anchor roots.
Walkers Tree Services holds no liability for existing damage undetectable by primary visual
observations. Historic damage to tree anchor roots and general subterranean mismanagement of
trees that subsequently cause damage is not the liability of Walkers Tree Services.

The content is for the use of the client only.

If any questions arise, please do contact:
Mr. M Walker

Walkers Tree Services

86 Full View

Blackburn

Lancashire

BB2 4QF

Telephone: 07549 088163

Email: walkerstreeservices@gmail.com
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1. Introduction

1.1.The Instruction and function of this report.

1.2. Walkers Tree Services has been instructed by Mr. Stephen Harley — Envirocare to
undertake a tree condition survey of the trees on the Blackpits Lane, Rochdale site. The
survey has been undertaken to assess the structural and physiological condition of two
trees from both a risk assessment and general maintenance perspectives. Remedial works
to the trees on this site will be recommended if found to be required from both the risk
mitigation and maintenance perspectives. This is being done to fulfil, and with the
completion of any work recommendations, discharge the tree owners Duty of Care.

1.3. Work recommendations endeavour to maintain trees in condition that is suitable for their
location, however, the priority focus of recommended works is to protect people and
property. The work recommendations are listed in section 5.1 and the work schedule can
be found in Appendix A.

1.4. Scope of the survey and report.

1.5. There are 2 tree survey schedules within this survey, the first is a ground level survey which
is a detailed record of observations of the trees on site. The second is a further risk
assessment tree survey schedule where risk of harm from any defects found is calculated
and recorded.

The first tree survey schedule can be found in Appendix C, and the second survey schedule
can be found in Appendix D. Further details on the second survey schedule are found in
section 2.

The first tree survey schedule has a number of headings along the x axis, these are:

1. Tree number, 2. Tree species, 3. Number of Stems, 4. DBH mm, 5. Height m, 6. Crown
Spread m, 7. Age Class, 8. Physiological Condition, 9. Structural Condition, 10. BS5837
Tree Quality, 11. Remaining Contribution, 12. Fungi Present, 13. Target Value, 14. Risk
ALARP, 15. Recommendations, 16. Works Competition Timeframe, 17. Resurvey
Timeframe, 18. Notes.

1. Tree Number: This is the unique numerical identifier assigned to a specific tree. Each tree
on a given site is designated a whole number for identification purposes. This number
remains consistent throughout the survey and corresponds to the survey maps, where the
tree's approximate location is plotted on the site map.

2. Tree Species. The common name of the tree is used in the survey schedule, the trees
scientific name may be used elsewhere in the survey if necessary. Scientific names are
always written using italic font.

3. Number of Stems: This records the total number of stems a tree has. Documenting this
physiological characteristic can assist in identifying trees, especially when multiple trees of
the same species are located close together. Additionally, twin stems may indicate a
structural defect, and noting such defects is a crucial aspect of the survey.
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4. DBH. DBH stands for Diameter at Breast Height. It is a standard measurement used in
tree surveying and forestry to determine the diameter of a tree stem. DBH is measured at
1.37 meters above the ground on the uphill side of the tree. This measurement is important
for assessing tree size, growth, and health.

5. Height. Height refers to the vertical distance measured in meters, from the base of the
tree, at ground level, to its highest point. It is an important measurement for assessing tree
growth, biomass, ecological value, and potential hazards. Tree height is often used
alongside DBH to determine tree volume, age, and overall tree population health.

6. Crown Spread. Tree crown spread refers to the horizontal width of a tree's crown,
measuring the extent of its branches. It helps assess the tree’s overall health, growth, and
impact on its surroundings. Tree crown spread is measured using two perpendicular
measurements:

e The widest point of the canopy is measured.

e Asecond measurement is taken at a right angle to the first.

e The average of these two measurements is often used as the tree’s crown spread.

7. Age Class. Description of the approximate age of the tree.

e Y =Young tree not yet reaching 1/3™ of the species expected final height.

e EM = Early Mature tree that has achieved 1/3™ to 2/3"s of the species
expected final height.

e M = Mature tree that is close to its expected final height and crown size.

e LM = Late Mature tree having achieved its expected height and volume
expectant of species, whose growth has slowed and can be expected to
begin to decline in vigour.

e V =Veteran tree in its final stage of life characterized by a decline in the
volume of the crown and root system; these trees necessarily exhibit
biological aesthetic or cultural value.

e Dead = Dead tree regardless of age.

8. Physiological Condition. This category refers to the overall health and vitality of the tree,
assessing its ability to grow, resist disease, and respond to environmental stress. It is a key
factor in tree management, risk assessment and conservation planning.

Assessing the physiological condition is central in risk assessment for potential tree failure.

Key Aspects of Physiological Condition Assessment:

Foliage Health

e Colour, density, and size of leaves

e Presence of chlorosis (yellowing), necrosis (browning), or defoliation
Branch Structure & Growth

e Presence of deadwood or dieback in the canopy

e Signs of epicormic growth (stress-related shoots)

e Vigorous new growth vs. stagnation
Stem & Bark Condition

e Cracks, cavities, fungal growth, or bark loss

e Signs of decay, pests, or disease (e.g., fungal brackets, oozing sap)
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Root Health
e Stability and exposure of roots
e Presence of girdling roots (roots wrapping around the base, restricting
growth)
e Signs of root decay or fungal infections
Pest & Disease Presence
e Insects (e.g., borers, aphids, scale)
e Fungal infections (e.g., powdery mildew, root rot)
e Bacterial or viral diseases affecting leaves, stems, or roots

Physiological Condition Categories:

Good — Healthy, vigorous growth with no significant issues.

Fair — Some minor stress signs but no major decline.

Poor — Significant decline, visible decay, or structural weakness.

Dead/Dying — No signs of new growth, extensive decay, or structural failure.

9. Structural Condition. Structural Condition refers to the physical integrity and stability of
the tree, assessing its potential for failure due to defects, decay, or poor form. It is a critical

factor in risk assessment, tree management, and conservation planning.
Key Factors in Structural Condition Assessment:

Stem Stability & Defects

Presence of cracks, cavities, or hollows
Leaning or signs of movement at the base
Splits or included bark at branch unions

Branch Structure & Attachments
e Weak or poor branch attachments (e.g., codominant stems with tight
unions)
e Presence of large, dead, or broken branches
e Excessive end weight or imbalance in canopy distribution

Root System & Stability
e Exposure of roots or evidence of root damage
e Presence of root decay or fungal fruiting bodies
e Soil heaving or movement near the base

Decay, Disease & Pests
e Fungal growth (e.g., brackets, mushrooms) indicating internal decay
e Presence of wood-boring insects or significant pest damage
e Signs of basal decay or weakening of structural roots

Response Growth & Compensatory Mechanisms
e Presence of reaction wood (e.g., thickened growth on stressed areas)
e Epicormic shoots, which may indicate stress or decline
e Ability of the tree to compartmentalize wounds

Structural Condition Categories:
Good — Strong stem and branch structure, no significant defects.
Fair — Some minor defects but no immediate risk of failure.
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Poor — Structural weaknesses that may pose a risk.

10. BS5837 Tree Quality. This refers to the British Standard for assessing trees in relation to
construction and development projects. It categorizes trees based on their condition, life
expectancy, and value to help guide planning decisions. Its inclusion in this survey is to
provide a qualitive value to trees as they are surveyed. This can help in such cases where,
for example, a tree may be included in a large group tree preservation order, but its form is
poor and effect on neighbouring trees is detrimental. Or where a tree is a particularly fine
example of the species, it is a quick way to provide solid data on a trees qualitive value. The
table from BS 5837 is presented in Appendix E.

BS 5837 Tree Quality Categories:

Trees are classified into four categories (A, B, C, U) based on their retention value:
Category A (High Quality — Retention Strongly Recommended)

Trees of good structure and health with a long-life expectancy (40+ years).
Provide significant amenity, ecological, or cultural value.

Should be prioritized for retention in development plans.

Category B (Moderate Quality — Retention Desirable)

Trees of good to moderate condition with a reasonable life expectancy (20+ years).
May have defects but still contribute to the landscape.

Worthy of retention but not as high priority as Category A.

Category C (Low Quality — Retention Optional)

Trees of limited value due to poor form, minor defects, or short lifespan (10+ years).
Often young or smaller trees with potential for replacement.

Retention is not a priority, and removal may be acceptable.

Category U (Unsuitable for Retention — Removal Recommended)
Trees that are dead, dying, or in irreversible decline.

Have serious structural or physiological defects that pose a risk.
Likely to fail within <10 years, making retention impractical.

11. Remaining Contribution. This value is directly related to the BS 5837 output. Category A
trees have a 40+ expected remaining contribution, B trees have a 20+ years remaining
contribution and category C trees have 10+ year remaining contribution. Category U have
less than 10 years remaining contribution.

12. Fungi Present. This records the presence of any fungal growth on or around the tree.
Fungi can be an indicator of decay, disease, or structural weakness. ldentifying and
documenting fungal presence is essential for assessing the tree's overall health and stability
and is determined by primary visual observations.

Fungus identification has a significant effect on tree risk assessment and is central to
management decisions in order to prevent injury, property damage and to ensure public
safety and tree stock sustainability.

13. Target Value. This is the value of a target within the range of the tree being surveyed.
The value is directly taken from the Quantified Tree Risk Assessment method.

Assessing land-use (Targets) and the nature of the land-use beneath or adjacent to a tree
will usually inform the level and extent of risk assessment to be carried out. In the
assessment of Targets, six ranges of value are available. The table below sets out these
ranges for vehicular frequency, human occupation and the monetary value of damage to
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property. Each tree will be evaluated to ascertain which target range is most descriptive of
the trees surrounding. Targets ranges are used in this survey to both calculate a particular
risk and also inform the zoning of a site by usage or value. A tree will be given a Target
Value based on its location and adjacent land-use and or property value.

Targets

Property Value Human Vehicle Traffic Ranges of Value
(repair or replacement) (not in vehicles) (number per day) (probability of
or fraction o

£2 000 000 - >£200 000 Occupation:  Constant — 2.5 hours/day 26 000 -2 700 @ 110kph (68mph) 11 ->110
Pedestrians O/hour — 73/hour ph (50mph)
& cyclists: 4 4 800 @ 50kph (32mph)

£200 000 - >£20 000 Occupation: 2.4 hours/day — 15 min/day nph) 1110 ->1/100
Pedestrians  72/hour — 8/hour 0
& cyclists:

£20 000 - >£2 000 Occupation: 14 min/day — 2 min/day 260 @ 110kph (68mph) 1/100 - >1/1 000
Pedestrians  7/hour - 2/hour ( )
& cyclists:

£2 200 Occupation: 1 min/day - 2 min/week

Pedestrians  1/hour - 3/day
& cyclists:

Occupation: 1 min/week — 1 min/month
Pedestrians  2/day - 2/week

& cyclists:

Occupation: <1 min/mo None

Pedestrians
& cyclists:

14. ALARP. "ALARP" is short for "as low as reasonably practicable". "SFAIRP" is short for "so
far as is reasonably practicable". The two terms mean essentially the same thing and at
their core is the concept of "reasonably practicable"; this involves weighing a risk against
the trouble, time and money needed to control it. Thus, ALARP describes the level to which
we expect to see workplace risks controlled.

The concept of "reasonably practicable" lies at the heart of the British health and safety
system. It is a key part of the general duties of the Health and Safety at Work Act 1974 -
www.hse.qov.uk/enforce/expert/alarpglance

Reproduced on page 2 of this document is the introduction to section 5 Trees and the law
written by the National Tee Safety Group. It provides a brief explanation of tree owners
legal duty of care under civil and criminal law.

Occupiers’ Liability Act 1957 or 1984 codifies a tree owners’ civil duty of care for the safety
of those who may come into the vicinity of a tree.

The Health and Safety at Work etc. Act 1974 imposes responsibilities on duty holders for
the safety of employees and others affected by their activities. This includes tree owners
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and managers, as they are the people best placed to assess the risk and take the necessary
action to reduce it to a reasonable level. The HSWA obliges them to reduce the risk as low
as reasonably practicable (ALARP). The law does not require the creation of a ‘risk-free’
environment - National Tree Safety Group Section 6.0.

ALARP belongs within a broader risk assessment framework, the Tolerability of Risk
Framework (ToR). Below are two visual representations of ToR, the first one with the
generalised average annual level of risk of death from falling trees highlighted.

Figure 2. Tolerability of Risk Framework' (ToR)
Visual presentation of the level of general annual risks of death from falling trees — note the
‘tolerable region” is where risks are managed as low as reasonably practicable ("ALARP’)

UNACCEPTABLE
REGION

1:10,000

TOLERABLE REGION

In this region risks are

managed ‘as low as

reasonably practicable’
(abbreviated by HSE to ‘ALARP’)

The arrow points to
where the generalised
average annual level of

~-1:1,000,000 risk of death from
BROADLY falling trees is located
ACCEPTABLE according to the ToR
REGION Framework

g
¥
8
5
2
%
3
.
-
E
2
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2
g
:

' The diagram is based on Reducing risks, protecting people (HSE 2001) Figure 1: "HSE framework for the tolerability of risk’.

In summary, ALARP in tree surveying is used in risk management and decision-making
processes, particularly in health and safety contexts. Applied within this survey, ALARP
helps ensure that risks associated with trees are managed to a level that is as low as
reasonably practicable, balancing safety, cost, feasibility and the benefit that trees provide.

Unacceptable
Region

Risk reduction
benefits should be
considered against
the sacrifice in terms
of cost of
implementing risk
reduction

Tolerable Region

Broadly Acceptable Region Less than 1in 1 000 000
(No need for detailed working to

demonstrate ALARP)

Increasing individual risks and societal concerns
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15. Recommendations. The findings of the survey will result in the trees being placed in
one of two categories, which are:

e Work required

e  Work not required.

If a tree is assessed and does not require work it will be recorded in the survey with the
work recommendation No work selected, and no further mention of the tree, other than its
resurvey date, is provided.

If a tree is assessed and work is required, then the work options will usually be one or more
of the following 3 categories:

o Necessary work - Mitigating risk of harm from a tree hazard — by default this
ranges from Urgent to High priority work.

e Statutory tree maintenance - Achieving statutory branch height clearances
over footpaths and roads — by default this is High Priority work

e Functional maintenance — Clearing tree parts from buildings and utilities to
avoid damages also maintaining clearances for other ground works (like
grass cutting).

16. Work Completion Timeframe. A timeframe that is provided in which the work
recommended must be completed within. This timeframe reflects the importance and
urgency of the work recommendations.

17. Resurvey Timeframe. A timeframe that is provided in which the tree is recommended to
be re-surveyed within. This timeframe reflects the condition and location of the tree. Trees
in high target value areas can be surveyed often as opposed to trees in low target value
areas that would require surveying less frequently.

18. Notes. The notes section is reserved for any further written notes that need to be made
regarding the trees condition.
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2. Tree survey methodology

2.1. Data collection & assessment method.

2.2. The height of the trees is measured from ground level. The height is measured using laser
device from several locations to get an accurate measurement.

2.3. Tree stem diameter is measured at 1.37 (approximately) meters above ground level; noted
if otherwise. This measurement is written as DBH (Diameter at Breast Height). Only trees
with a diameter of 200mm and above are recorded in the tree survey schedule as
individuals.

2.4. The method used to assess the trees condition, both physiologically and structurally, is the
Visual Tree Assessment (VTA). This is a detailed assessment that is focused and stepwise.
Figl is a diagrammatic representation of the procedure. See Figl below.

2.5. The condition of the tree root area, the area as defined in section 4.6.1 of BS5837:2012, is
surveyed to determine if roots have been disturbed by excavation, compaction, or obvious
water level changes.

e 4.6.1 For single stemmed trees, the RPA (see 3.7) should be calculated as an area
equivalent to a circle with a radius 12 times the stem diameter.

e 3.7 root protection area (RPA) layout design tool indicating the minimum area around a
tree deemed to contain sufficient roots and rooting volume to maintain the tree’s
viability.

2.6. Tree physiological condition has been determined by observing the upper tree portions, the
crown, for low bud density, low leaf density, leaf discolouration, the amount of dead wood
and growth patterns that are stress indicators. The stem and stem base are also checked for
fungal pathogens and peeling bark.

2.7. The structural condition of the tree is determined by checking the trees structural
components for any defect or dysfunction, i.e., the visible portions of the branch unions
(primary, secondary, and tertiary branch unions) for cracks, cavities, compression unions
and included bark. The tree stem for cavities, cracks and localized tree growth types that
indicate dysfunction, such as internal decay that can result in loss of structural integrity. The
whole tree is checked for cracks, necrotic areas, cavities, and fungal pathogens.

2.8. Itis by contrasting the surveyed tree parts with their corresponding ideal species type that
conclusions have been drawn, and it is against a backdrop of familiarity of these species
(30+ years in the Aboricultural industry) that conclusions about the condition of the trees
from its visible portions are drawn.
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Tree hazards and risks

2.9.

A tree will be classed as a hazard if there are targets and a tree related defect. Targets are
people, vehicles, infrastructure and property, and tree related defects is a tree or tree part
that has the capacity to cause harm and damage due to deviations from normal tree
physiology / structure, this is risk.

If trees have been found to have significant structural and physiological defects and
dysfunction, then the tree or tree part will be assessed using the Quantified Tree Risk
Assessment (QTRA) method.

See Fig 2 below for the QTRA Risk Management Framework.

QTRA provides a method of quantifying risk of harm from trees with defects and targets.
The output of the QTRA is an annualised risk of harm that a tree poses. The method will be
used to calculate the risk of harm and to determine where the tree is positioned with
regard to tolerability of risk.

The broadly acceptable level of risk of harm from any tree is 1/1,000,000. If the odds of
harm are lower than this, we begin to be in the tolerability of risk area then considerations
regarding risks being ALARP begin.

The output/result of the calculation is recorded in the QTRA Tree Survey schedule and is
found in Appendix D and QTRA Practice Notes can be found in Appendix G.

2.10.

It is a requirement of the QTRA method that all parties accept the premises of the method.
The onus is on the tree owner or manager to make the final decision on the level of
tolerability of risk and if any work is undertaken to mitigate those risks.

Justification of works.

2.11.

If work is recommended, then the justification for the works will follow from the site
observations regarding statutory regulation, QTRA output and the maintenance of tree
clearance from structures.

Trees found to have structural defects, may require remedial works to be able to safely
retain the trees.

This report concludes with the Schedule of Work that lists any recommended tree works.
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Figl: Representation of Visual Tree Assessment (VTA)

Basic procedure
for assessing the
need (if any) for
action to reduce [~ Tree speciesicultvar

the probability of | Tree health (vtaiy)

severe tree failure Size & height of part(s), if any, found to
(adapted from be defective

Lonsdale, 1999)
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Fig2: QTRA Risk
Management
Framework

QTRA Risk Management Framework

STAGE (ISO 31000 : 2018) CONSIDERATIONS ACTION

Has the free owner agreed to the guldance _)m ki i
1 Establishing the outlined In the QTRA Praciice Nofe? I—

Context Establish the free owner's
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(What other management objectlves affect trees?) objectlves, risk folerance, and how
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Inform management declslons

2 Risk Taking a general view of the frees In relatlon o the
Targets, do you think the risk wlll be Broadly

Identification AcCopiobia?
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Go to Stage 3
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whether It Is: Go to Stage 5
a) Broadly Acceptable?
b) Tolerable If ALARP?
¢) Unacceptable? Go fo Stage 4

3 Risk Analysis

Obtaln Information - Go to Stage 5
4 Detailed Risk Can further Infermatlon on tree structure of land-

use be obtalned (at areasonable cost) to Inform Exerclse cautlon with Inputs and risk
assessment of the risk tolerance thresholds - Go to Stage 5

Risk Assessment

Analysis

Determine whether the risk Is: a) Norisk reductlon required
a) Broadly Acceptable b) No risk reductlon required
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c) Unacceptable Go to Stage &

5 Risk Evaludation

* Prioritise risk reduction
Account for the free owner's management

objectives other than risk * Advise on a process for
monlioring and review

& Risk Treatment
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3.Tree Preservation Orders (TPO) &
Conservation Area (CA)

3.1.
The sites TPO and CA status is currently unknown. | have emailed the council for details and
will supply them when received. A TPO is going to be assumed for this site.

3.2.
A Tree Preservation Order is an order made by a local planning authority in England to
protect specific trees, groups of trees or woodlands in the interests of public amenity. An
Order prohibits the:

e cutting down

e topping

e |opping

e uprooting

e wilful damage

e wilful destruction

of trees without the local planning authority’s written consent. If consent is given, it can be
subject to conditions which have to be followed. In the Secretary of State’s view, cutting
roots is also a prohibited activity and requires the authority’s consent.

3.3.
Owners of protected trees must not carry out, or cause or permit the carrying out of, any of
the prohibited activities without the written permission of the local authority.

3.4,
Arboricultural advice from competent contractors and consultants, or the authority, will
help to inform tree owners of their responsibilities and options. It is important that trees
are inspected regularly, and necessary maintenance carried out to make sure they remain
safe and healthy.

3.5.
Trees in a conservation area that are not protected by an Order are protected by the
provisions in section 211 of the Town and Country Planning Act 1990. These provisions
require tree owners to notify the local planning authority, using a ‘section 211 notice’, 6
weeks before carrying out certain work on such trees, unless an exception applies. The
work may go ahead before the end of the 6-week period if the local planning authority gives
consent. This notice period gives the authority an opportunity to consider whether to make
an Order on the tree.

3.6.Local authority details.

Rochdale Borough Council
https://www.rochdale.gov.uk/
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3.7.Tree officer details.

Tree officer details have not been provided by the council.

3.8.Implementation of works.

All tree works should be undertaken by professional arborists working to BS3998
Recommendations for Tree Works. It is important to use professional arborist’s for carrying
out the works to ensure the work is done correctly and to the specification provided in the
Work Schedule within this document, and that the arborist’s undertaking the tree works are
insured. Failure to follow the work recommendations in this document and subsequent
harm that may arise if not undertaken correctly is not the liability of Walkers Tree Services.

3.9.Statutory wildlife obligations.

The Wildlife & Countryside Act 1981 is an important piece of wildlife legislation in Great
Britain. Since the passing of the Wildlife and Countryside Act 1981 there have been various
amendments to the text of the Act, most significantly through the Countryside and Rights of
Way (CRoW) Act 2000 (in England and Wales) and the Nature Conservation (Scotland) Act
2004 (in Scotland). Any works done to the tree stock must take this legislation into account.

Blackpits Road OL11 5LP
Survey Ref: 064



4. Site visit

4.1.Site description.

4.2. The site subject of this survey is the edge of Blackpits Road housing estate, specifically the
southern boundary rear 12, 14 and 16 Coal Bank Fold. The boundary at this location is a
near shear rock face.

Fig.2: Trees location.

4.3.Time of survey.

4.4, The tree information and assessments were made and recorded on the 24/01/2025. The
weather was windy but dry, Visibility was good.
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4.5.0bservations of the trees.

4.6. There are two trees which are the subject of this survey. Both are willow trees and are
located on the northern side of a near sheer rock face behind the properties mentioned
above. The image above is dated June 2023 is used to highlight the location and not the size
of the trees
Concern over these trees has steadily increased as the trees have begun to extend over the
public footpath and rear gardens of the properties as the trees are growing and rooted in
unstable ground.

4.7. Measurements and observations of the trees were made on the 24 of January 2025, on that
day there was a strong storm passing over the UK. Although sheltered from the main force
of the passing storm there were enough microbursts and gusts travelling down the channel
made by the rock face and the properties to cause substantial tree movement.

4.8. Currently the two trees are growing between 7 and 8 meters over the footpath and rear
properties. Tree weight increases with size and loading on the roots anchoring the tree to
the surface consequently increases.

4.9. The location of the trees, being on the northern face of the rock, limits the trees access to
direct light. These trees do display some stretching for light as a consequence of their
location. This lack of direct sunlight and with the only open sky, a source of indirect
sunlight, being to the north will ensure continued stretched and extended growth pattern
over footpath and toward the properties.

4.10. The amenity value of the tree is medium low. The tree does provide some green
structure and is a curiosity, being in the side of the rock. However, this particular section of
the boundary is predominantly rock and if the trees were removed or pollarded not much in
the way of amenity would be lost. Given that their removal serves to protect people and
property.

4.11. Tree location is here being classed as a significant defect, and combined with
relatively high target value, public footpath and rear gardens to homes, the current weight
and loading of the tree on unstable anchorage compounds tree failure risk and
consequently is here being classed as a high risk of harm to public and property.

4.12. A pollard to 1.5 meters from the stem base is here being recommended to remove
all risk of failure.

4.13. Willow will regrow. It is here being advised that removal of all new growth be
undertaken every 3 to 4 years.
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5. Management Plan & Recommendations

5.1. Tree work recommendations

5.2. Pollard the two willow trees to a height of 1.5meters from stem base.
5.3. Re-pollard every 3 — 4 years.
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Appendix A: Tree Works Schedule.

arborist only

Tree works specification herein are to be completed and conform to - BS 3998:2010 Tree Work. Recommendations. And undertaken by professional

Tree Number

Works to undertake

Priority value

Date Completed?

T1 T2 Willow

Pollard to 1.5 meters from stem base, remove all arisings from site.

High - Work to be
carried out within 30
days
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Appendix B. Tree Location.
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Appendix C: Tree Survey Schedule.

» 5
= - 5 c
Number g ® @ § s © s é Work to ,g
Tree | Tree DBH ' 2 8 §° Bl 2B BS5837 | ¢ Fungi Target Risk . be b
h of E a © ©| © T| Tree o Recommendations o Notes
Num | Species Stems | ™ | ® | 2| & | % 5| 2 5| quality | ¥ |Present Value | ALARP Completed =
g g € 2888 £ within o
5 g
T1 Willow 1 350 7 8 | EM | Good | Poor C2 <10 No Medium No Fell 2-High
T2 Willow 1 450 8 8 | EM | Good | Poor C2 <10 No Medium No Fell 2-High
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INDIVIDUAL TREE RISK SURVEY

QTRA SURVEY - Walkers Tree Services.

SITE: BLACKPITS RD SURVEYOR: M WALKER
CLIENT: ENVIROCARE ASSESSMENT DATE: 24/01/2025
BRIEF:  SURVEY ALL TREES, ASSESS ANY HAZARD — CHECK FOR GENERAL MAINTENANCE JOB REFERENCE: 064
TREE  |SPECIES AGE | HEIGHT | CROWN | STEM | VITALITY |COMMENTS MANAGEMENT RISK ASSESSMENT OF |TARGET| SIZE | PROB |REDUCED| RISK | PRIORITY
NO. RANGE| (M) |SPREAD| DIA. RANGE | RANGE | RANGE | MASS | OF HARM
M) | (Mw)
Appendix D: QTRA Tree Survey Schedule.
1 Willow EM 7 8 350 | GOOD |Growing in unstable location, over Fell or pollard ROOT 2 - 4 1/30K | MED
public footpath and rear gardens of ANCHORAGE )
domestic propertiesl Pollard to 1.5m if Option chosen. %
m
ol
_|
<
2 Willow EN 8 8 450 | GOOD |Growing in unstable location, over Fell or pollard ROOT 2 4 1/30K | MED
public footpath and rear gardens of ANCHORAGE %
domestic properties. Pollard to 1.5m if option chosen. %
m
Pyl
_|
_<

Risk falls into tolerable if ALARP. The contention here is that works to achieve ALARP are cost effective due to cost of risk removal being relatively low.

VERSION 5.11-16

HEADINGS & ABBREVIATIONS

REF:

SPECIES:

AGE RANGE:
HEIGHT:

STEM DIA:
VITALITY:

SIZE RANGE:
POF RANGE:
TARGET RANGE:

REDUCED MASS %:
RISK OF HARM:

RISK ASSESSMENT OF:

REFERENCE FOR TREE

THREE TO FIVE CHARACTER ABBREVIATION OF COMMON NAME OF THE SPECIES BEING RECORDED

Y = YOUNG, SM = SEMI MATURE, EM = EARLY MATURE, M = MATURE, PM = POST MATURE, V = VETERAN

MEASURED OR ESTIMATED HEIGHT (IDENTIFY WHERE HEIGHTS ARE ESTIMATED)

STEM DIAMETER — MEASURED AT A HEIGHT OF APPROXIMATELY 1.5 METRES

A MEASURE OF PHYSIOLOGICAL CONDITION. D = DEAD, MD = MORIBUND, P = POOR, R = REDUCED FOR THE SPECIES AND AGE, GOOD = WITHIN THE NORMAL RANGE FOR THE SPECIES AND AGE

QTRA SIZE RANGE OF THE TREE OR BRANCH THAT HAS BEEN ASSESSED

QTRA RANGE OF PROBABILITY OF FAILURE WITHIN 12 MONTHS

QTRA TARGET RANGE. WHERE THERE IS CONSTANT OCCUPATION OF THE TARGET BY MORE THAN ONE PERSON, OR A PROPERTY TARGET HAS A REPAIR OR REPLACEMENT VALUE THAT IS GREATER THAN
VOSL. THIS IS EXPRESSED AS A ‘MULTIPLE TARGET' E.G. CONSTANT OCCUPATION BY 10 PEOPLE WOULD BE EXPRESSED AS TARGET RANGE 1(10T). THE ‘MULTIPLE TARGET’ IS THEN CARRIED THROUGH TO
THE RISK OF HARM TO IDENTIFY THE INCREASED CONSEQUENCE

WHERE THE MASS OF A BRANCH IS REDUCED BY DEGRADATION. THE RISK OF HARM IS MULTIPLIED BY A FRACTION OF EITHER ¥ OR % TO REFLECT THE REMAINING PROPORTION OF THE ORIGINAL BRANCH
THE RISK OF HARM FOR THE COMING YEAR

DESCRIPTION OF THE TREE/BRANCH AND TARGET THAT HAS BEEN ASSESSED




Appendix E: BS5837 Tree Quality Chart.

ZL0Z uonmisu| spiepuels ysiuig syl @

6

Table 1 Cascade chart for tree quality assessment
Category and definition Criteria (including subcategories where appropriate) Identification
on plan
Trees unsuitable for retention (see Note)
Category U +  Trees that have a serious, irremediable, structural defect, such that their early loss is expected due to collapse, See Table 2
Those in such a condition including those that will become unviable after removal of other category U trees (e.g. where, for whatever
that they cannot reslistically reason, the loss of companion shelter cannot be mitigated by pruning)
be retained as living trees in »  Trees that are dead or are showing signs of significant, immediate, and irreversible overall decline
Ithedcon'te:t c;f the c:r:rent «  Trees infected with pathogens of significance to the health and/or safety of other trees nearby, or very low
laﬂnyel;srf or fonger thon quality trees suppressing adjacent trees of better quality
NOTE Category U trees can have existing or potential conservation value which it might be desirable to preserve;
see 4.5.7.
1 Mainly arboricultural qualities 2 Mainly landscape qualities 3 Mainly cultural values,
including conservation
Trees to be considered for retention
Category A Trees that are particularly good Trees, groups or woodlands of particular Trees, groups or woodlands See Table 2
ez of high quality with an examples of their species, especially if visual importance as arboricultural andfor  of significant conservation,
estimated remaining life rare or unusual; or those that are landscape features historical, commemorative or
expectancy of at Ieagst essential components of groups or other value (e.g. veteran
40 years formal or semi-formal arboricultural trees or wood-pasture)
features (e.g. the dominant and/or
principal trees within an avenue)
Category B Trees that might be included in Trees present in numbers, usually growing  Trees with material See Table 2
Trees of moderate quality category A, but are downgraded as groups or woodlands, such that they conservation or other
with an estimated remaining because of impaired condition (e.g. attract a higher collective rating than they cultural value
lifie expectancy of st least presence of significant though might as individuals; or trees occurring as
30 years remediable defects, including collectives but situated so as to make little
unsympathetic past management and visual contribution to the wider locality
storm damage), such that they are
unlikely to be suitable for retention for
beyond 40 years; or trees lacking the
special quality necessary to merit the
category A designation
Unremarkable trees of very limited Trees present in groups or woodlands, but  Trees with no material See Table 2

Category C

Trees of low quality with an
estimated remaining life
expectancy of at least

10 years, or young trees with
a stemn diameter below

150 mm

merit or such impaired condition that
they do not qualify in higher categories

without this conferring on them
significantly greater collective landscape
value; and/or trees offering low or only
temporaryitransient landscape benefits

conservation or other
cultural value
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Appendix F: Key for Tree Survey and Work Recommendations.

Tree Number Primary identification marker for a specific tree: It will
be maintained throughout the survey schedule and site plan.

Tree Species Correct and Common name of the tree numbered.

DBH Record of the trees stem diameter(s)

Height Recorded tree height measured in meters to an accuracy of 2 meters
Spread Recorded spread of the tree crown at its greatest value

Age Class Description of the approximate age of the tree, as follows:

e Y =Young tree not yet reaching 1/3™ of the species expected final height.

e EM = Early Mature tree that has achieved 1/3™ to 2/3"s of the species
expected final height.

e M = Mature tree that is close to its expected final height and crown size.

e LM = Late Mature tree having achieved its expected height and volume
expectant of species, whose growth has slowed and can be expected to
begin to decline in vigour.

e V =Veteran tree in its final stage of life characterized by a decline in the
volume of the crown and root system; these trees necessarily exhibit
biological aesthetic or cultural value.

e Dead = Dead tree regardless of age.

Condition

A record of the trees Structural & Physiological state at the time of the survey. Observations for
each category are recorded as follows:

Physiological Condition:

Good (G) = Tree in good condition typical to species observed. Good leaf cover, good vitality for
species and requiring no attention. Will usually display expected amount of deadwood within the
crown.

Fair (F) = A tree displaying signs of stress. Usually expressed in the form of leaf discolouration and
leaf loss and thinning, dieback and dead branches and increase of deadwood within crown.
Epicormic growth indicates stress on some species of tree; this will be written specifically within the
survey. Stress is reversible and can be caused by such things as drought, waterlogging, extreme
temperatures, nutrient deficiency, attacks by pests and pathogens.

Poor (P) = A tree showing signs of low vitality due to continued stress to the point where the tree is
under significant strain; and is unlikely to return to a fair or good physiological condition. Expressions
of poor physiological condition are excessive dieback in the crown of the tree, poor to little leaf
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cover contained in the crown, heavy pest infection or colonisation and increasing necrotic condition
throughout the tree system.

Dead (D) = A tree that is no longer living. No growth no leaf and zero chance of recovery.

Structural Condition:

Good (G) = Tree with few minor defect’s observable. Overall structure is free from damage and the
tree display no major growth pattern defects, such as suppression compression forks or subsiding
branches. Requires no remedial works.

Fair (F) = A tree that may require remedial works to alleviate present or potential structural stresses
caused by observable defects. Defects could be rectified by minor remedial tree works.

Poor (P) = A tree with major structural defects such as advanced decay, significant root damage,
snapped out or cracked limbs. Tree works would be necessary.

Remaining Contribution

A general estimation of the tree’s possible life span; the value is based on condition of the tree at
the time of survey, and it is understood that unforeseeable events can occur which can drastically
reduce the estimated Remaining Contribution value.

Tree quality assessment BS 5837

Based on the British Standard 5837 this is a judgment of tree quality. A copy of the BS5837: 2012
Tree Quality Assessment can be found in Appendix D.

The survey will assess the tree following the below listed categories.

Root Defects A record of any visible defects observed. N.P = Non present at the time of
survey.

Stem Defects A record of any stem defects observed.

Branch Defects A record of any branch defects, this includes primary and secondary unions.

Crown Defects A record of defects of the crown of the tree. The types of observations are

low leaf density, leaf size and colour of leaf.
Fungi A record of any tree fungi present at the time of survey.

Target A record of the immediate surroundings of the tree with it in mind that if
failure of the tree occurs is it likely to hit the Target.

Risk ALARP This is the basis of the QTRA assessment, see Appendix F.
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The aim of work and assessment is to achieve trees that pose a risk that is
As Low As Reasonably Practicable, (ALARP).

Refers to tolerability of risk: Health & Safety Executive.
https://www.hse.gov.uk/risk/theory/r2p2.pdf

Recommendations Work prescribed to an individual tree to negate a negative
prognosis. i.e. recommendations are works to trees that will either
maintain, help, or preserve the tree in a safe state. The works
recommended will follow from the observations taken on site. The
recommendations will consider the trees structural and
physiological condition in context with its environmental
location. Statutory clearances will be observed on public paths and
roadsides.

Recommendations:

CL = Crown Lift. The removal of the lower branches of the tree crown to a specified height. Note.
Excessive crown raising of the primary branches is unadvisable and will only be advised in extreme
circumstances.

PC = Prune to Clear. This operation is undertaken in order to achieve specific distance of the tree
branch or whole crown from a building, road sign and/or street utility. Done to remove obstructions.

F = Fell. The removal of the entire tree to as low as possible to ground level unless stated otherwise.

SG =Stump Grind. Grinding out the tree stump mechanically and removing the bulk of the arisings
and reinstating the area as per specific instruction.

P = Pollard. The truncating of the tree crown at specific points to maintain a specific frame from
which the tree can regrow year on year. Good management for Platanus sp.

RP = Re-pollard. Ongoing tree management where the decision to pollard has been taken. The
growth is cut back to the original pollard points.

CR = Crown reduction. Pruning to reduce either the overall spatial volume of the crown of the tree
or the reduction of a specific part of the tree, the recommendations will instruct accordingly. Crown
reductions are undertaken to alleviate weight loading, nuisance and rebalance the crown.

CT = Crown Thin. Pruning to reduce the crown density, without reducing its spatial volume.

FP = Formative Pruning. Pruning of young trees to modify their form at maturity, either to avoid
future structural defects (for instance by singling a twin-stem) or to create a desired cultivated tree
form. The term is reserved for young trees because all pruning could be said to change form.

Al = Aerial Inspection. A close inspection of the aerial part of a tree, either by mobile elevated work
platform (MEWP) or by a tree surgeon (climbing inspection). And report findings to further
understanding of both physiological and structural condition to better inform work
recommendations.
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RI = Re-Inspect. A scheduled re-inspection of the tree. May be to record the progress of a defect or a
remedy. Will specify.

DW = Remove Dead wood. A clear instruction to remove the major deadwood from the crown of the
tree, removing dead material greater than 50mm in diameter.

Work Priority and Inspection Frequency.

Work Priority and Inspection Frequency are informed and derived from the Risk Rating of a specific
condition. The aim of the work recommendations is to achieve a risk value of the tree stock on the
site surveyed to be as low as reasonably practicable. The Health and Safety Executive (HSE) provides
guidance on the concept of ‘As Low as Reasonably Practicable’.

Risk Rating

Works competition timeframe:

Urgent. Work to be carried out immediately. Move target or restrict or deny
access to tree location.

High Work to be carried out within 30 days of observation or report of fault.

Medium Work to be carried out within 6 months of the observation.

Low Work to be carried out within 12 months of observation.

None No works required; no targets exist.

Reinspection:

Urgent. To be carried out as soon as can be arranged, such as aerial inspection.

6 Months Reinspection to be carried out at day 6 months from time of observation or report of
fault.

1Year Reinspection to be carried out at 12 months.

18 Months Reinspection to be carried out at 18 months.

2 Years Reinspection to be carried out at 24 months.

3 Years Reinspection to be carried out at 36 months.

4 Years Reinspection to be carried out at 48 months.

5 Years Reinspection to be carried out at 60 months.
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Appendix G: Quantified Tree Risk Assessment Practice Note.

Quantified Tree Risk Assessment Practice Note

"WWirem wour cown mmeasure wfurt you ove speaking abowd, and express it in riarbers, you bnor sometfang ebowt i bui wher
wor camrol imeasire i, rofen yor cerrol express it in riawhers, your browledge is of @ meagre and ionsatisfctory krd

William Thomson, Lord Kelvin, Popular Lectures and Addresses [1591-1894]

1. INTRODUCTION

Every day we encounter risks in all of our activities,
and the way we manage those risks is to make
choices. We weigh up the costs and benefits of the
risk to determine whether it is acceptable,
unacceptable, or tolerable. For example, if vou want
to travel by car you must accept that even with all the
extensive risk control measures, such as seat-belts,
speed limits, airbags, and crash barriers, there is still
a significant risk of death. This is an everyday risk
that is taken for granted and tolerated by millions of
people in return for the benefits of convenient travel.
Managing trees should take a similarly 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
likelihood and consequences of tree failure. The
outcome of this assessment can then inform

consideration of the risk by the tree manager, who
may also be the owner.

Using a comprehensive range of values!, Quantified
Tree Risk Assessment (QTRA) enables the tree
assessor to identify and analyse the risk from tree
failure in three key stages. 1) to consider land-use in
terms of vulnerability to impact and likelihood of
occupation, 2} to consider the consequences of an
impact, taking account of the size of the tree or
branch concerned, and 3) to estimate the probability
that the tree or branch will fail onto the land-use in
question. Estimating the values of these components,
the assessor can use the QTRA manual calculator or
software application to calculate an annual Risk of
Harm from a particular tree. To inform management
decisions, the risks from different hazards can then
be both ranked 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
high risks will usually be encountered only in areas

" SerTables 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 weakness
will not usually be necessary. Even when land-use
indicates that the assessment of trees is appropriate,
it is seldom proportionate to assess and evaluate the
risk for each individual tree in a population. Often,
all that i= required is a brief consideration of the trees
to identify gross signs of structural weakness or
declining health. Doing all that is reasonably
practicable does not mean that all trees have to be
individually examined on a regular basis
(HSE 2013).

The QTEA 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 QTEA output is termed the Risk of Harm and is
a combined measure of the likelihood and
consequences of tree failure, considered against the
baseline of a lost human 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 =acrifice or cost
involved in reducing that risk. If it can be
demonstrated that there is gross disproportion
between them, the risk being insignificant in relation
to the sacrifice or cost, then to reduce the risk further
is not ‘reasonably practicable’.

Costs and Benefits of Risk Control

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 reduction, which should be considered in the
determination of ALARF. It is not only the financial
cost of controlling the risk that should be considered,
but also the loss of tree-related benefits, and the risk
to workers and the public from the risk control
measure itself.

o Quanified Tree Risk Assessment Umited
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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 likely to be considered where there are
risks of 1/10 000 or greater.

Acceptable and Tolerable Risks

The Tolerability of Risk framework (ToR) (HSE 2001)
is a widely accepted approach to reaching decisions
on  whether risks are broadly  acceptable,
unacceptable, or tolerable. Graphically represented
in Figure 1, ToR can be summarised as having a
Broadly Acceptable Region where the upper limit is
an annual risk of death 1,/1 000 000, an Unacceptable
Region for which the lower limit s 1/1 000, and
between these a Tolerable Region within which the
tolerability of a risk will be dependent upon the costs
and benefits of risk reduction. In the Tolerable
Region, we must ask whether the benefits of risk
control are sufficient to justify their cost.

In respect of trees, some risks cross the Broadly
Acceptable 1/1000000 boundary, but remain
tolerable. This is because any further reduction
would involve a disproportionate cost in terms of the
lost environmental, visual, and other benefits, in
addition to the financial cost of controlling the risk.
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Figrure 1. Adapted from the Tolerability of Risk
framework (HSE 2001).

Value of Statistical Life

The Walue of Statistical Life (VOSL), is a widely
applied risk management device, which uses the
value of a hypothetical life to guide the proportionate
allocation of resources to risk reduction. In the UK,

* Discussed firrther on page 5.

this value is currently in the region of £2 000 000, and
this is the value adopted in the QTRA method.

In QTRA, placing a statistical value on a human life
has two particular uses. Firstly, QTRA uses VOSL to
enable damage to property to 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 reduction can
be informed by VOSL. “A value of shatistical life of
£1 000 000 is just amother way of saying thet o reduction
in risk of demth of 1100 000 per year hes @ onlue of £10 per
yenr” (HSE 1996).

Intermationally, there is wariation in VOSL, but to
provide consistency in (JTRA outputs, it is suggested
that VOSL of £2000000 should be a]:P]:I-JiEl:I
internationally. This is ultimately a decision for the
tree manager.

2. OWMERSHIF OF RISK

Where many people are exposed to a risk, it is shared
between them. Where only one person is exposed,
that individual is the recipient of all of the risk and if
they have control over it, they are also the owmner of
the risk. An individual 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, societal concern will
usually require risk controls, which ultimately are
imposed by the courts or government regulators.

Although QTRA outputs might occasionally relate to
an individual recipient, this is seldom the case. More
often, calculation of the Risk of Harm is based on a
cumulative occupation - ie. the number of people
per hour or vehicles per day, without attempting to
identify the individuals who share the risk.

Where the risk of harm relates to a specific individual
or a known group of people, the risk manager might
consider the views of those who are exposed to the
risk when making management decisions. Where a
risk s imposed on the wider community, the
principles set out in the ToR framework can be used
as a reasonable approach to determine whether the
risk is ALARP.

3. THE QTRA METHOD - VERSION 5

The input values for the three components of the
OTRA calculation are set out in broad rangess of
Target, Size, and Probability of Failure. The assessor

! SeeTables 1,2 & 3.
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estimates values for these three components and
inputs them on either the manual calculator or
software application to calculate the Risk of Harm.

Assessing Land-use [Targets)

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

Human Occupation

The probability 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, an average
cccupation of ten pedestrians per day, each
oocupying the Target for five seconds is a daily
pccupation of fifty seconds, giving a likelihood of
cocupation 1/1,728.  Where a longer occupation is
likely, as with a habitable building, outdoor café, or
park bench, the period of occupation can be
measured, or estimated as a proportion of a given
unit of time, e.g. six hours per day (1,/4). The Target
is recorded as a range (Table 2).

Weather Affected Targets

Often the nature of a structural weakness in a tree is
such that the probability of failure is greatest during
windy weather, while the probability of the site being
occupied by people during such weather is often low.
This applies particularly to outdoor recreational
areas. When estimating human Targets, the risk
assess0r must answer the question ‘in the weather
conditions that I expect the likelihood of failure of the
tree to be initiated, what is my estimate of human
oocupation? Taking this approach, rather than using
the average occupation, ensures that the assessor
considers the relationship between weather, people,
and trees, along with the nature of the average
person with their ability to recognise 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 striking the fallen tree. Both
tyvpes of impact are influenced by vehicle speed; the
faster the vehicle travels the less likelv it is to be
struck by the falling tree, but the more likely it is to
strike a fallen tree. The probability of a wvehicle
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 1.6 people (DfT 2000). To
account for the substantial protection that the
average vehicle provides against most tree impacts
and in particular, frontal collisions, QOTRA values the
substantially protected 1.6 occupants in addition to
the value of the vehicle as equivalent to one 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 failure, the QTRA assessment considers the
cost of repair or replacement that might result from
failure of the tree. Ranges of value are presented in
Table 2 and the assessor's estimate need only be
sufficient to determine which of the six ranges the
cost to select.

In Table 2, the ranges of property value are based on
a VOSL of £2 000000, e.g. where a building with a
replacement cost of £20 000 would be valued at 0.01
(1/100) of a life (Target Range Z).

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

Multiple Targets

A Target might be constantly cocupied by more than
one person and OTRA can account for this.  For
example, if it is projected that the average occupation
will be constant by 10 people, the Risk of Harm is
calculated in relation to one person constantly
pccupying the Target before going on to identify that
the average occupation is 10 people. This is
expressed as Target 1(10T)/1, where 10T represents
the Multiple Targets. In respect of property, a Risk of
Harm 1{10T)/1 would be equivalent to a risk of
losing €20 000 000 as opposed bo £2 000 D00,

Tree or Branch Size

A small dead branch of less than 25mm diameter is
not likely to cause significant harm even in the case
of direct contact with a Target, while a falling branch
with a diameter greater than 450mm is likely to cause
some harm in the event of contact with all but the
most robust Target The QTRA method categorises
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Size by the diameter of tree stems and branches
(measured beyond any basal taper). An equation
derived from weight measurements of trees of
different stem diameters is used to produce a data set
of comparative weights of trees and branches
ranging from 25mm to 600mm diameter, from which

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

Table 1. Size

Stze Range  Size of tree or branch Range of Probablity
Table 1 is compiled. The size of dead branches might 1 > 450mm (>187 da. -2
be discounted where they have undergone a 2 200mm (10'/;} da. - 4%0mm {18) 0a. 12 - >80
significant reduction in weight because of 3 190mm (4.7 da. - 250mm (1M 2. 106 - >102
degradation and shedding of subordinate branches. - Ehn{iivn - Wi 9) o e -1
This discounting, referred to as ‘Reduced Mass’, gkt koo
Table 2. Targets
Target Human Vehicle Traffic Ranges of Value
Range |repar or reglacement cost) | (not in vehicles) {number per day) {peobabiity of ocoupation
or fraction of £2 000 000)
1 |E2000000-5£200000 | Occupation: Constant-2S5hoursidsy | 26000 -2700 @ 110kph (B8mph) | 111 ->1/10
Pedestrians  720/hour - T3howr 32000 - 3300 @ 80kph (50mph)
A 47 000 - 4 800 @ SOkeh (32mph)
2 [£200 000 - >£20 000 Occupation: 24 howsiday - 15minday | 2600 -270 @ 110kph (B3mph) [ 1110 - >1/100
Pedestrians  72/hour - B/hour 3 200 - 330 @ BOkph (S0mph)
& cyclists:
ol 4700 - 480 @ SOkph (32mph
3 [£20000->£2 000 Occupation: 14 miniday-2minday | 260-27 @ 110kph (8mgh) 11100 - >1/1 000
Pedestrians  7/hour - 2/hour 320 - 33 @ 80kph {S0mph)
& cyclists:
e 47048 @ S0kgph (gt
4 |e2000->2200 Occupation: 1 miniday -2 minweek | 26 -4 @ 110kph (B8mph) 111 000 ->110 000
Pedestrians  1/hour - Jday 32 - 4 @ Blkph (S0mph)
A 4758 Skgh (32mgh)
5 |je200->£:m Occupation: 1 min‘week - 1 minmonth | 3-1 @ 110kph (68mph) 1/10 000 - >1/100 000
Pedestrians  2/day - Zwesk 3-1 @ Bkgh (S0mph)
& cyclists:
o 5-1@ Skph (32mph)
6 [EMN-£2 Occupation: <1 minfmanth - 0.5 minfyear | None 1/100 000 - 1/1 000 000
Pedestrians  1/week - Giyear
& cyclists:

Vehicle, pedesirian and property Targets are calegornsed by their frequency of use or ther monetary value, The probablity of a vehicie or pedesinan occupying a
Tarpet area in Target Range 4 Is between the upper and lower limits of 1/ 000 ang >1/10 000 {column 3). Using the VOSL £2 000 000, the property repair or

replacemenl vatue for Tarpet Range 4 Is £2 000 - >200

Probability of Failure

In the QTRA assessment, the probability of tree or
branch failure within the coming year is estimated
and recorded as a range of value (Ranges 1 - 7,
Table 3).

Selecting a Probability of Failure (PoF) Range
requires the assessor to compare their assessment of
the tree or branch against a benchmark of either a
non-compromised tree at Probability of Failure
Range 7, or a tree or branch that we expect to fail
within the year, which can be described as having a
1/1 probability of failure.

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

Table 3. Probability of Failure

Probability of Fallure Range Probadaity

11->110

110 ->v100

1100 - >1/1 000

1/1000 - >1/10 000

1/10 000 - >1/100 000
1/100 D00 - >4/1 000 00O
1/1 000 000 -~ 1/10 DOO 000

N AW N -

The probabiity hat the tree or tranch will & within the coming year
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The QTRA Calculation

The assessor selects a Range of values for each of the
three input components of Target Size and
Probability of Failure. The Ranges are entered on
either the manual calculator or software application
to calculate a Risk of Harme

The Risk of Harm is expressed as a probability and is
rounded, to one significant figure. Any Risk of Harm
that is lower tham 1/1000000 is represented as
<1/1 000000, As a visual aid, the Risk of Harm is
colour coded using the traffic light system illustrated
in Table 4 (page 7).

Risk of Harm - Monte Carlo Simulations

The Risk of Harm for all combinations of Target, Size
and Probability of Failure Ranges has been caloulated
using Monte Carlo simulations!. The QTRA Risk of
Harm is the mean value from each set of Monte Carlo

e,

Im QTEA Version 5 the Risk of Harm should not be
calculated without the manual calculator or software
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 will also be tolerable, and further calculations
are unnecessary. Where the risk is intolerable, the
mext highest risk will be quantified, and so on until a
tolerable risk is established. This process requires
prior knowledge of the tree manager’s risk tolerance.

Accuracy of Outputs

The purpose of QTHRA 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 risk
reduced there will be costs, and the most obvious of
these is the financial cost of implementing the control
measure. Frequently overlooked s the transfer of
risks to workers and the public who might be directly
affected by the removal or pruning of trees. Perhaps

* For further information om the Maonte Carlo simulation method. refer 1o
htips enwikipedia wiki' Monie Carlo_meihod

more impaortantly, most trees confer benefits, the loss
of which should be considered as a cost when
balancing the costs and benefits 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 ftree manager can
consider, in simple terms, whether the overall cost of
risk control is a proportionate one. Where risks are
approaching 1,/10 000, this may be a straightforward
balancing of cost and benefits. Where risks are
1,/10 000 or greater, it will usually be appropriate to
implement risk controls unless the costs are grossly
disproportionate to the benefits rather than simply
disproportionate. In other words, the balance being
weighted more on the side of risk control with higher
associated costs.

Considering the Value of Trees

It is necessary to consider the benefits provided by
trees, but they cannot easily be monetised and it is
often difficult 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
asset is suggested here, using the concept of ‘average
benefits". When considered against other similar
trees, a tree providing ‘average benefits' will usually
present a range of benefits that are typical for the
species, age and situation. Viewed in this way, a tree
providing ‘average benefits’ might appear to be low
when compared with particularly important trees -
such as in Figure 2, but should nonetheless be
sufficient to offset a Risk of Harm of less than
1/10 000, Without having to consider the benefits of
risk controls, we might reasonably assume that
below 1,10 000, the risk from a tree that provides
‘average benefits” is ALARP.

In contrast, if it can be said that the tree provides
lower than average benefits because, for example, it
is declining and in 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, 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
consider the balance of costs and benefits of risk
reduction in order to determine whether the risk is
ALARP. This balance requires the tree manager to
take a view of both the reduction in risk and the costs
of that reduction
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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 species, age and situation, if
the life of the benefits is likely to be shortened,
perhaps because the tree is declining or dead. That is
not to say that a disbenefit, such as undesirable
shading, lifting of a footpath, or restricting the
growth of other trees, should not also be considered
in the balance of costs and benefits.

The horse chestnut tree in Figure 3 has recently died,
and over the next few years, may provide valuable
habitats. However, for this tree species and the
relatively fast rate at which its wood decays, the
lifetime of these benefits is likely to be limited to only
a few years. This tree has an already reduced value
that will continue to reduce rapidly over the coming
five to ten years at the same 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 decaying
wood provides habitats for a range of species, for a
short while at least. There are no hard and fast
measures of these benefits and it is for the tree
manager to decide what is locally important and how
it might be balanced with the risks.

Where a risk is within the Tolerable Region and the
tree confers lower than average benefits, it might be
appropriate to consider implementing risk control
while taking account of the financial cost. Here,
VOSL can be used to inform a decision on whether
the cost of risk control is proportionate. Example 3
below puts this evaluation into a tree management
context.

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

further reduce an already relatively low risk
Conversely, a tree might be of such considerable
value that an annual risk of death greater than
1/10 000 would be deemed tolerable.

Occasionally, decisions will be made to retain
elevated risks because the benefits from the tree are
particularly high or important to stakeholders, and in
these situations, it might be appropriate to assess and
document the benefits in some detail. If detailed
assessment of benefits is required, there are several
methodologies and sources of information (Forest
Research 2010).

Delegating Risk Management Decisions
Understanding of the costs with which risk reduction
is balanced can be informed by the risk assessor’s
knowledge, experience and on-site observations, but
the risk management decisions should be made by
the tree manager. That is not to say 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 trees and their
associated risks will ordinarily be managed.

Based on the tree manager accepting the principles
set out in the QTRA Practice Note and or any other

specific instructions, the risk assessor can take
account of the cost/benefit balance and for most
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situations will be able to determine whether the risk
is  ALARP when providing management
recommendations.

Table 4. QOTRA Advisory Risk Thresholds
Threshobds  Description tction
) --

110 0
Tolerable

{whars Imposess on Ohers)  » ADsets CoSis and beneiis of ek

Fisks are folerable i confred

Ml ARF = Control fhe risk onily where a
signiicant benedi might be
aCchissed o reasonable oost

11 30 203

QTRA Informative Risk Thresholds

The QTRA advisory thresholds in Table 4 are
proposed as a reasonable approach to balancing
safety from falling trees with the costs of risk
reduction. This approach takes account of the widely
applied principles of ALARF and ToR, but does not
dictate how these principles should be applied. While
the thresholds can be the foundation of a robust
policy for tree risk management, tree managers
should make decisions based on their own situation,
values and resources. Importantly, to enable tree
assessors o provide appropriate  management
guidance, it is helpful for them to have some
understanding of the tree owmner's management
preferences prior to assessing the trees.

A Risk of Harm that is less than 1/1 000000 is
Broadly Acceptable and is already ALARP. A Risk of
Harm 1,1 000 or greater is unacceptable and will not
ordinarily be tolerated. Between these two values, the
Risk of Harm is in the Tolerable Region of ToR and
will be tolerable if it is ALARP. In the Tolerable

Region, management decisions are informed by
consideration of the costs and benefits of risk control,
including the nature and extent of those benefits
provided by trees, which would be lost to risk control
MEASUres,

For the purpose of managing risks from falling trees,
the Tolerable Region can be further broken down
inte two sections. From 171000000 to less than
1,/10 000, the Risk of Harm will usually be tolerable
providing that the tree confers ‘average benefits' as
discussed above. As the Risk of Harm approaches
1,/10 00D it will be necessary for the tree manager to
consider in more detail the benefits provided by the
tree and the overall cost of mitigating the risk.

A Risk of Harm in the Tolerable Region but 1,/10 000
or greater will not usually be tolerable where it is
imposed on others, such as the public, and if
retained, will require a more detailed consideration
of ALARP. In exceptional circumstances a tree
owner might choose to retain a Risk of Harm that is
1/10 000 or greater. Such a decision might be based
on the agreement of those who are exposed to the
risk, or perhaps that the tree is of great importance.
In these circumstances, the prudent tree manager will
consult with the appropriate stakeholders whenever

possible.

5. EXAMPLE QTRA CALCULATIONS AND RISK
MANAGEMENT DECISIONS

Below are three examples of QTRA calculations and

application of the QTRA Advisory Thresholds.

Example L

Targat Slew Risk of Ham

Example 1 is the assessment of a large (Size 1),
unstable tree with a probability of failure of between
1/100 and >1/1 000 (PoF 3). The Target is a footpath
with less than one pedestrian passing the tree each
week (Target 6). The Risk of Harm is calculated as
less than 1/1 000 000 (green). This is an example of
where the Target is so low consideration of the
structural condition of even a large tree would not
usually be necessary.

Frobability =f Paklure

Hange B x 1 x 3
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Example 2.

Target Size rrobability of Pallure Risk of Marm

Wange 1 x $'ix 3 - 1/ oo

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 1(2T)/50000 (yellow) represents a
twofold increase in the magnitude of the
consequence and is therefore equivalent to a Risk of
Harm 1/20000 (yellow). This risk does not exceed
1/10 000, 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 benefits from
the branch have been lost and it will be appropriate
to consider whether the financial cost of risk control
would be proportionate.

Example 3.

Target Size Frobability of Padlurs Risk of Marm

Hangs 3 - 3 . 3 - 1/ %00 oo

In Example 3, a 200mm diameter defective branch
overhangs a country road along which travel
between 470 and 48 vehicles each day at an average
speed of 50kph (32mph) (Target Range 3). The
branch is split and is assessed as having a probability
of failure for the coming year of between 1/100 and
1/1000 (PoF Range 3). The Risk of Harm is
calculated as 1/500000 (yellow) and it needs to be
considered whether the risk is ALARP. The cost of
removing the branch and reducing the risk to
Broadly Acceptable (1/1000000) is estimated at
£350. To establish whether this is a proportionate cost
of risk control, the following equation is applied.
£2000000 (VOSL) x 1/300 000 = £4 indicating that
the projected cost of £350 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 grossly disproportionate,
even if accrued benefits over say ten years were
taken into account.
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