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1
1.1

INTRODUCTION
This tree survey and report was commissioned by Portishead Town Council and
instructed by Sharon Sherborne, Assistant Clerk. It concerns trees growing within eleven
sites owned or managed by Portishead Town Council. These are:

•
•
•
•
•
•
•
•

•
•
•
1.2

Beach Hill allotments, Beach Hill, BS20
Bristol Road playing field, Bristol Road, BS20 6PZ
The Folk Hall and car park, 95 High Street, BS20 6PR
Gertie Gale allotments, Clevedon Road, BS20 6RA
Mead Road play area, Mead Road, BS20 6RZ
Heaven’s Field & Redcliffe Bay Hall, Newhaven Road, BS20 8HL
North Weston allotments, Bristol Road, BS20 8PL
Slade Road play area, Slade Road, BS20 6BB
Underwood Road open space, Underwood Road, BS20 6TJ
Portishead Youth Centre & Cadet Centre, Station Road, BS20 7DB
North Weston Village Hall, 26 Clevedon Road, BS20 6TB

The council manages these sites for the benefit of the community; for use by allotment
holders, for public access, recreation, and entertainment and training. The council seeks
to allocate its finite resources to ensure it reasonably meets its duty of care by
demonstrating a defendable, proactive tree management regime.

1.3

This is the third such survey I have personally carried out for the council. An initial survey
was carried out in 2016, a result of which a number of tree management works were
carried out. Some specific trees identified for a 2-year inspection were then inspected
in 2018. The present survey is a full 4-yearly survey of all trees at all of the sites.

1.4

The scope survey was to:
a)

Visually inspect all trees growing within the sites

b)

Identify trees that pose an unacceptable risk and recommend remedial works to
reduce risk to acceptable levels

c)

Provide the town council with a report and mapping system in order to assist in
planning management of the trees

1.5

This report is based upon data I collected on 10 June 2020.
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1.6

A schedule of all the trees individually recorded is provided at the end of this report in
Appendix 2. An online web map showing the locations of the risk assessed trees can be
viewed by following this link:
https://drive.google.com/open?id=1EM7Fk6dsnGLFfGjyWtV0F5d1Gnw&usp=sharing
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2

PURPOSE AND LIMITATIONS OF THE TREE SURVEY

2.1

The scope of the survey and this report is to assess and give advice on tree risk and to
provide other non-risk related recommendations for management in order to maintain
a healthy and resilient tree stock.

2.2

The inspections are intended to identify defects and other failure-prone characteristics
of the trees where these features might be reasonably anticipated to cause an
unacceptable risk. It must nevertheless be recognised that no tree is entirely safe, given
the possibility that an exceptionally strong wind or other unusual circumstances could
damage or uproot even a mechanically ‘perfect’ specimen1.

2.3

While every attempt has been made to provide a realistic and accurate assessment of
the trees' condition at the time of inspection, no responsibility can be accepted for
damage or injury sustained as a result of the failure of any tree due to faults not apparent
during a visual, ground-level based inspection carried out at this season, or to faults
developing subsequent to the survey. Similarly, no liability can be accepted for the
condition of trees that were obscured in part or in whole (e.g. by dense ivy or other
foliage), nor for any that proved inaccessible to the inspectors. Certain features which
might provide evidence of on-going decay or decline (such as seasonal fungal fruiting
bodies, damage to foliage, insect emergence holes etc.) may not have been in
evidence; only those features that are apparent at the time of the inspection could be
assessed.

2.4

Where significant defects have been identified some recommendations for action may
be provided if the risk associated with the defect was considered to be unacceptable.
Any such recommendations are in outline form only and do not constitute a detailed
specification of any works that may be required, for example as part of an application
to the local planning authority if trees are protected by a Tree Preservation Order (TPO).
It is assumed that any tree surgery would be carried out by qualified and skilled arborists
who would be able to interpret the recommendations in order to carry out necessary

1

Lonsdale (2000: see list of references and relevant texts provided below)
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works in accordance with current Best Practice as set out in BS3998:2010 ‘Tree Works –
Recommendations’.
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3

PUBLISHED GUIDANCE ABOUT TREES AND RISK

3.1

According to the Health and Safety Executive’s (HSE) publication2, the risk of harm from
falling trees is very low, the risk per person being around 1 in 20 million. Nonetheless,
fatalities and damage to property and vehicles do happen every year due to falling trees
and branches, particularly during poor weather events.

3.2

Landowners have responsibilities for the health and safety of those on or near their land
and have potential liabilities arising from the failure of a tree or branch. Under civil law,
landowners have a duty of care to take reasonable steps to avoid acts or omissions that
may cause a reasonably foreseeable risk of injury to persons or property. A breach of
the legal duty of care owed to users of a site can cause action to be brought on the
landowner under the Occupier’s Liability Act 1957 (amended 1984).

3.3

The National Tree Safety Group’s (NTSG) publication3 helpfully summarises what duty
is owed by a tree owner to other people; the standard of care should be that of “the
reasonable and prudent landowner”. The owner is not, however, expected to guarantee
that every tree is ‘safe’.

3.4

The courts have not defined a standard of inspection in detail, as the standard of
inspection should be proportional to the size and resources available to a landowner.
In general terms though, a landowner should identify trees which might, if they fell or
broke, pose a risk to people and then inspect these trees for defects and take
appropriate action.

3.5

The NTSG highlights three types of tree inspection:
a)

Informal observations: non-systematic observations made by landowners or staff
during the course of a year. This relies on staff/site users feeding back observations
to a responsible person that can take action if necessary.

2
3

HSE SIM 01/2007/05 ‘Management of the risk of falling trees’
‘Common sense risk management of trees’ (2011).
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b)

Formal inspections: a visit by someone with the specific purpose of inspecting a
tree. This term encompasses tree inventory surveys, drive-by surveys and “walkover” visual checks.

c)

Detailed inspections: normally reserved for high-value, individual trees which have
been identified during an informal observation or formal inspection. These should
be carried out by a competent specialist.

3.6

The recent tree survey carried out at the eleven sites constitutes a formal inspection.
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4

SURVEY METHODOLOGY – QUANTIFIED TREE RISK ASSESSMENT (QTRA)

4.1

As noted in 2.2 above, the tree survey identifies distinct defects and other failure-prone
characteristics of the trees at the sites. However, the identification of a ‘defect’
associated with a tree does not tell us anything about the actual risk that it represents
to person or property. In order to make a realistic risk assessment one needs to consider
three distinct aspects of the situation, namely:
a)

The likelihood that failure, if it occurred, would actually lead to any injury or
damage, i.e. are there vulnerable buildings or other structures within the potential
‘target area’? If the tree is near a road, a driveway or a footpath, what is the
frequency of use? How often are people, cars, bicycles etc. present in the area
immediately around the tree?

b)

The size of the defective part (i.e. how much damage/harm would it cause were it
to fail);

c)

The likelihood that failure will actually occur (i.e. what is the realistic probability that
the dead limb, decayed tree etc. will actually break within one year)

4.2

QTRA applies established and accepted risk management principles to tree safety
management in accordance with ISO 31000:2009, Risk management – principles and
guidelines, which is published by national standards agencies. By quantifying the risk of
harm as a probability, QTRA enables the tree manager to manage the risk from tree
failure to widely accepted risk thresholds.

4.3

Using the QTRA approach, the land-use (people and property) upon which trees could
fail is assessed and quantified first. This enables tree managers to determine whether or
not, and to what degree of rigour, a survey or inspection of the trees is required. Where
necessary, the tree or branch is then considered in terms of both size (potential impact)
and probability of failure. Values derived from the assessment of these three
components are combined to calculate the risk of harm as a probability, which can then
be compared to advisory levels of risk acceptability.

4.4

The method moves the management of tree safety away from labelling trees as either
‘safe’ or ‘unsafe’, thereby requiring definitive statements of tree safety from either tree

Barton Hyett Associates Ltd
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surveyors or tree managers. Instead, QTRA quantifies the risk of harm from tree failure
in a way that enables tree managers to balance tree safety with tree value and operate
to predetermined risk thresholds.
4.5

It is important to note that the survey was carried out during the period of easing of the
Covid-19 flu pandemic lockdown, at a time when levels of recreation and travel were
remained at a reduced level and many sports and social activities were still prohibited.
However, my familiarity of the sites previous surveys I have undertaken gave me a high
degree of confidence in assessing usual vehicle and pedestrian numbers. This includes
during rush hour and at school leaving time.

4.6

All significant trees on the sites (i.e. of a size that could possibly cause harm should they
fail) were visually inspected from ground level and where considered necessary, using
basic hand tools such as probes to inspect cavities and a mallet to listen for changes in
the resonance of wood.

4.7

Not all trees included in the survey were formally risk assessed using the QTRA
methodology; only trees that exhibited a defect that were considered by the inspector
to be significant in terms of the potential to cause harm were risk assessed. Where trees
did have a defect that was risk assessed the part of the tree that was risk assessed was
recorded, for example ‘trunk failure’, or ‘deadwood failure’.

4.8

The ‘size range’ in the QTRA risk assessment was based on the size of the part of the
tree most likely to fail. This may relate to an individual branch, or the diameter of the
trunk if the most likely mode of failure is uprooting of the tree.

4.9

The ‘probability of failure’ range was selected having assessed the structural and
physiological condition of the tree using the Visual Tree Assessment (VTA) process as
described by Mattheck and Breloer4, and an estimate made on the probability of failure
within the next 12 month period under prevailing weather conditions.

4.10 The output of a QTRA is expressed as a ‘Risk of Harm’ value. These range from 1/1 (i.e.
will definitely fail and strike a target within 1 year) to <1/1,000,000. The risk of harm

4

‘The Body Language of Trees (1994)
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values can therefore be used to make management decisions about the tree, based on
published advisory risk thresholds, or levels of risk which the tree owner is prepared to
accept. For example, the risk of harm values can be applied to the ‘Tolerability of Risk’
framework published by the HSE5 whereby it is proposed that there are three threshold
values as shown in the diagram below:

Figure 1: tree risk within the Tolerability of Risk framework (NTSG, 2011) 6

4.11 The QTRA recommendations further break down the ‘tolerable’ region by allowing trees
that have a greater than 1/10,000 risk of harm to be retained if the tree has exceptional
value or if those exposed to the risk are prepared to accept it. A decision to retain a
tree that has a risk of harm greater than the 1/10,000 threshold will generally be an
exceptional circumstance reserved for very high value trees, or when there is a strong
desire by those exposed to the risk to tolerate it due to the benefits the tree gives.

5
6

‘Reducing Risks: Protecting People (2001).
‘Common sense risk management of trees’ (2011).
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4.12 Each tree can be placed in one of the following categories:
Risk of Harm
Threshold

Description

Action

≥1/1000

Unacceptable

Control the risk

1/1000 - 1/10,000

Unacceptable (where imposed
on others)

Control / review the risk

OR
Tolerable (by agreement)

Control the risk unless stakeholders
agree to tolerate it.

1/10,000 –
1/1,000,000

Tolerable (when imposed on
others)

Assess costs and benefits or risk
control.
Control risk only where a significant
benefit might be achieved at
reasonable cost.
Review the risk.

<1/1M

Broadly acceptable

No action required.
Review the risk.

4.13 The above thresholds can be used as the foundation for a robust tree risk management
policy, but tree managers should make decisions based on their situation, values and
resources.
4.14 The risk of harm (RoH) values should inform the priority for recommended works, starting
with the highest risk. No priority for works is given for works that are recommended for
general arboricultural management; it is assumed that these would be completed as
part of a planned programme of non-essential works.
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5

FINDINGS OF THE TREE SURVEY AND RECOMMENDATIONS

5.1

The tree schedule provided in Appendix 2 details the risk assessment and
recommendations for each tree. The online web map can be viewed by following this
link:
https://drive.google.com/open?id=1EM7Fk6dsnGLFfGjyWtV0F5d1Gnw&usp=sharing

5.2

Overall, the trees at the sites are in good condition and make an important contribution
to the landscape and local character of the area. The remedial tree surgery work which
was carried out following the 2016 survey has removed the ‘unacceptable’ risks
identified at that time, and the relatively young age of the tree stock means that there
are few significant defects remaining.
Risk posed by trees

5.3

As described in 4.8 above, although all trees at the sites were assessed, only trees that
displayed a ‘significant defect’ were individually risk assessed in order to inform
appropriate management.

5.4

No trees were found to have an ‘unacceptable’ level of risk. Most of the individually
recorded trees and groups of trees have an ‘acceptable’ level of risk. However, common
ash BR T7 has apparent decay and its ownership is uncertain. Ownership is being
investigated by Portishead Town Council. If council-owned, the tree requires reinspection once undergrowth has been cleared so that its condition can be better
assessed. The tree has been highlighted in red on the schedule and plan for the time
being.

5.5

Only four features were found to have a ‘tolerable’ level of risk. These are crack willow
BR T4, common ash BR T5, mixed group BR G3 and hybrid black poplar HF T4.
However, all of these trees have levels of risk which are ‘as low as reasonably practicable’
when the cost of remedial work, risk to workers and loss of benefits are taken into
account and so no remedial work is considered necessary.

5.6

The only recommended remedial work is general management work and advice on
cyclical pollarding. Willow BH G1 at Beach Hill Allotments should continue to be re-

Barton Hyett Associates Ltd
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pollarded on a cyclical basis. Trees YC T5, YC T6 and TC T8 at the Youth Centre are
already beginning to obstruct the pavement with their low foliage, and so trimming work
should take place. No Tree Preservation Orders or Conservation Areas apply to these
trees, and so work can go ahead with no further permissions needed.
5.7

Only three trees were identified in this inspection as warranting a further inspection in
2 years’ time because of their condition. Common ash BR T5 at Bristol Road Playing
Fields has Ganoderma brackets and decay in the stem. It has a ‘tolerable’ level of risk
at 1/400,000 annual risk of harm. An inspection in 2 years will identify if the risk of harm
has increased significantly.

5.8

Common ash BR T8 had not been individually identified before this survey. It is a mature
tree which has been vandalised by ‘ring-barking’ the stem near the ground in an
attempt to kill it. It appears an attempt has also been made to cover over the damage
with foliage and twigs. My best estimate is that the damage was done at some point in
the previous 6-12 months. The damage is starting to seal, and whether or not the tree
manages to seal over the damage before decay gets in remains to be seen. The risk of
tree failure is currently no higher than if the damage had not been done, but this could
change, and so an inspection in 2 years will assess the tree’s response to the damage.
The photo below shows the damage.

Barton Hyett Associates Ltd
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Figure 2: Detail of the vandalism to common ash BR T8 at Bristol Road Playing Fields

5.9

Finally, common ash HF T1 at Heaven’s Field is a prominent ash tree close to the
children’s play area. It is a squat, multi-stemmed tree with historic climbing damage
which has caused wounding that has decayed. The tree also has bacterial cankers, which
are common in this species. However, the tree’s growth is responding well to the
damage. The level of risk from the tree is ‘acceptable’, and the tree has a value in its
location, providing shade and a sense of place. The condition of the tree and its location
leads me to I recommend that it continues to be inspected on a 2-yearly interval.
Monitoring tree condition

5.10 The sites are already regularly monitored in a ‘passive’ way by the informal observations
of members of the public and maintenance staff. Any reports of damaged or dangerous
trees should be investigated and acted upon if necessary. Particular consideration
should be given to the risk from trees following extreme weather events such as strong
winds or heavy snow, and it is advisable for a member of staff to ‘walk’ sites following
such events to check for trees which have been obviously damaged and are in a
dangerous condition.

Barton Hyett Associates Ltd
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5.11 A general tree management issue to be aware of is the presence of Ash Dieback disease
within the common ash trees at the sites. Many of the ash trees, particularly at Bristol
Road Playing Fields and Heaven’s Field, exhibit minor crown dieback and new stem
shoots (‘epicormic shoots’). Although not confirmed at this stage, it is highly likely that
the symptoms are a result of the chronic fungal disease Ash Dieback (or Chalara Ash
Dieback) caused by the fungus Hymenoscyphus fraxineus. First identified in the UK in
2012, it is estimated that the disease will kill up to 95% of the 90 million ash trees in the
UK, and it is the subject of a UK Government strategy. The presence of the disease was
confirmed for this area in 20157. Forest Research advise a general presumption against
felling living ash trees, whether infected or not, with the exception of felling for public
safety. However, the condition of the ash trees at the sites may have declined
significantly by the next inspection in four years’ time. I recommend that the 2024 survey
pays particular attention to the condition of ash trees at all of the sites.
5.12 I recommend that a follow-up formal inspection of the trees should be made by a
competent arboriculturist in 4 years, with the interim check of vandalised common ash
BR T5 at Bristol Road, and the Heaven’s Field playground ash HF T1, to be carried out
in 2 years’ time.

7

DEFRA Chalara map available at http://chalaramap.fera.defra.gov.uk/
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6

CONCLUSIONS

6.1

The trees at the eleven sites have been inspected by a qualified and experienced
arboriculturist. Although the survey was carried out during the Covid-19 flu pandemic
lockdown, at a time when road traffic and pedestrian flows and site visit numbers were
greatly reduced, my personal knowledge of the sites gave me a high degree of
confidence in assessing usual vehicle and pedestrian numbers, including during rush
hour and at school leaving time. The survey was undertaken using the Quantified Tree
Risk Assessment (QTRA) method in order to provide a balanced and reasoned approach
to managing risks posed by trees.

6.2

No trees have been identified as having an ‘unacceptable’ risk of harm. However,
common ash BR T7 has apparent decay and its ownership is uncertain. Ownership is
being investigated by Portishead Town Council. If council-owned, the tree requires reinspection once undergrowth has been cleared so that its condition can be better
assessed. The tree has been highlighted in red on the schedule and plan for the time
being.

6.3

Four trees are considered to pose a ‘tolerable’ risk of harm, but these levels of risk are
considered to be ‘as low as reasonably practicable’, and so no remedial work is
considered to be necessary. The only recommended remedial work is minor general
management work and advice on cyclical pollarding for four trees.

6.4

Only three trees were identified in this inspection as warranting a further inspection in
2 years’ time because of their condition. All other trees can be inspected in four years’
times, which is 2024. The 2024 survey should pay particular attention to the condition
of common ash trees at all of the sites, because Ash Dieback disease is present within
the ash population and their condition will decline.

Signed:

Date: 19 June 2020
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APPENDIX 1: CODES AND DEFINITIONS USED IN THE TREE
SURVEY

CODES USED IN THE TREE SURVEY
Maturity:
NP:
Newly-planted: Sapling trees clearly planted within the last 2-3 years. Stake dependant and
requiring regular watering and maintenance to become independent.
Y:

Young: normally stake dependent, establishing trees. Should be growing fast, usually primarily
increasing in height more than spread, but as yet making limited impact upon the landscape.

SM:

Semi-mature: Established young trees, normally of good vigour and still increasing in height,
but beginning to spread laterally. Beginning to make an impact upon the local landscape &
environment. Semi-Mature (still capable of being transplanted without preparation, up to
30cm girth and not yet sexually mature).

EM:

Early-mature: Not yet having reached 75% of expected mature size. Established young trees,
normally of good vigour and still increasing in height, but beginning to spread laterally.
Beginning to make an impact upon the local landscape & environment.

M:

Mature: Well-established trees, still growing with some vigour, but tending to fill out and
increase spread. Bark may be beginning to crack & fissure. In the middle half of their safe,
useful life expectancies.

LM:

Late -Mature: In full maturity but possibly beyond mature and in a state of natural decline). Still
retaining some vigour but any growth is slowing.

Condition:
Good: Trees that are generally free of defects, showing good health and likely to reach normal longevity and
size for species, or they may have already done so
Fair:

Trees which have defects that are likely to adversely affect their prospects; their health is satisfactory,
though intervention is likely to be required. It is not expected that such trees will reach their full age and
size potential or, if they have already done so, their condition is likely to decline. However, they can be
retained for the time being without disproportionate expenditure of resources or foreseeable risk of
collapse

Poor:

Trees in obvious decline, or with significant structural defects requiring major intervention to allow their
retention, though with the outcome of this uncertain. Health and/or structural integrity are significantly
impaired, and are likely to deteriorate. Life expectancy is curtailed and retention is difficult.

GLOSSARY OF ARBORICULTURAL TERMS
Abscission. The shedding of a leaf or other short-lived part of a woody
plant, involving the formation of a corky layer across its base; in some tree
species twigs can be shed in this way

Cleaning out. The removal of dead, crossing, weak, and damaged
branches, where this will not damage or spoil the overall appearance of the
tree

Abiotic. Pertaining to non-living agents; e.g. environmental factors

Compartmentalization. The confinement of disease, decay or other
dysfunction within an anatomically discrete region of plant tissue, due to
passive and/or active defences operating at the boundaries of the affected
region

Absorptive roots. Non-woody, short-lived roots, generally having a
diameter of less than one millimetre, the primary function of which is uptake
of water and nutrients
Adaptive growth. In tree biomechanics, the process whereby the rate of
wood formation in the cambial zone, as well as wood quality, responds to
gravity and other forces acting on the cambium. This helps to maintain a
uniform distribution of mechanical stress
Adaptive roots. The adaptive growth of existing roots; or the production of
new roots in response to damage, decay or altered mechanical loading
Adventitious shoots. Shoots that develop other than from apical, axillary or
dormant buds; see also 'epicormic'

Compression strength. The ability of a material or structure to resist failure
when subjected to compressive loading; measurable in trees with special
drilling devices
Compressive loading. Mechanical loading which exerts a positive pressure;
the opposite to tensile loading
Condition. An indication of the physiological condition of the tree. Where
the term ‘condition’ is used in a report, it should not be taken as an
indication of the stability of the tree

Anchorage. The system whereby a tree is fixed within the soil, involving
cohesion between roots and soil and the development of a branched
system of roots which withstands wind and gravitational forces transmitted
from the aerial parts of the tree

Construction exclusion zone. Area based on the Root Protection Area (in
square metres) to be protected during development, by the use of barriers
and/or ground protection

Architecture. In a tree, a term describing the pattern of branching of the
crown or root system

Crown lifting. The removal of limbs and small branches to a specified height
above ground level

Axil. The place where a bud is borne between a leaf and its parent shoot

Crown thinning. The removal of a proportion of secondary branch growth
throughout the crown to produce an even density of foliage around a wellbalanced branch structure

Bacteria. Microscopic single-celled organisms, many species of which break
down dead organic matter, and some of which cause diseases in other
organisms
Bark. A term usually applied to all the tissues of a woody plant lying outside
the vascular cambium, thus including the phloem, cortex and periderm;
occasionally applied only to the periderm or the phellem
Basidiomycotina (Basidiomycetes). One of the major taxonomic groups of
fungi; their spores are borne on microscopic peg-like structures (basidia),
which in many types are in turn borne on or within conspicuous fruit bodies,
such as brackets or toadstools. Most of the principal decay fungi in standing
trees are basidiomycetes

Crown/Canopy. The main foliage bearing section of the tree

Crown reduction/shaping. A specified reduction in crown size whilst
preserving, as far as possible, the natural tree shape
Crown reduction/thinning. Reduction of the canopy volume by thinning to
remove dominant branches whilst preserving, as far as possible the natural
tree shape
Deadwood. Dead branch wood

Bolling. A term sometimes used to describe pollard heads

Decurrent. In trees, a system of branching in which the crown is borne on a
number of major widely-spreading limbs of similar size (cf. excurrent). In
fungi with toadstools as fruit bodies, the description of gills which run some
distance down the stem, rather than terminating abruptly

Bottle-butt. A broadening of the stem base and buttresses of a tree, in
excess of normal and sometimes denoting a growth response to weakening
in that region, especially due to decay involving selective delignification

Defect. In relation to tree hazards, any feature of a tree which detracts from
the uniform distribution of mechanical stress, or which makes the tree
mechanically unsuited to its environment

Bracing. The use of rods or cables to restrain the movement between parts
of a tree

Delamination. The separation of wood layers along their length, visible as
longitudinal splitting

Branch:
• Primary. A first order branch arising from a stem

Dieback. The death of parts of a woody plant, starting at shoot-tips or roottips

• Lateral. A second order branch, subordinate to a primary branch or stem
and bearing sub-lateral branches

Disease. A malfunction in or destruction of tissues within a living organism,
usually excluding mechanical damage; in trees, usually caused by
pathogenic micro-organisms

• Sub-lateral. A third order branch, subordinate to a lateral or primary
branch, or stem and usually bearing only twigs
Branch bark ridge. The raised arc of bark tissues that forms within the acute
angle between a branch and its parent stem
Branch collar. A visible swelling formed at the base of a branch whose
diameter growth has been disproportionately slow compared to that of the
parent stem; a term sometimes applied also to the pattern of growth of the
cells of the parent stem around the branch base
Brown-rot. A type of wood decay in which cellulose is degraded, while
lignin is only modified
Buckling. An irreversible deformation of a structure subjected to a bending
load
Buttress zone. The region at the base of a tree where the major lateral roots
join the stem, with buttress-like formations on the upper side of the
junctions
Cambium. Layer of dividing cells producing xylem (woody) tissue internally
and phloem (bark) tissue externally
Canker. A persistent lesion formed by the death of bark and cambium due
to colonisation by fungi or bacteria
Canopy. Tree species that mature to form a closed woodland canopy

Distal. In the direction away from the main body of a tree or subject
organism (cf. proximal)
Dominance. In trees, the tendency for a leading shoot to grow faster or
more vigorously than the lateral shoots; also, the tendency of a tree to
maintain a taller crown than its neighbours
Dormant bud. An axial bud which does not develop into a shoot until after
the formation of two or more annual wood increments; many such buds
persist through the life of a tree and develop only if stimulated to do so
Dysfunction. In woody tissues, the loss of physiological function, especially
water conduction, in sapwood
DBH (Diameter at Breast Height). Stem diameter measured at a height of
1.5 metres (UK) or the nearest measurable point. Where measurement at a
height of 1.5 metres is not possible, another height may be specified
Deadwood. Branch or stem wood bearing no live tissues. Retention of
deadwood provides valuable habitat for a wide range of species and
seldom represents a threat to the health of the tree. Removal of deadwood
can result in the ingress of decay to otherwise sound tissues and climbing
operations to access deadwood can cause significant damage to a tree.
Removal of deadwood is generally recommended only where it represents
an unacceptable level of hazard

Endophytes. Micro-organisms which live inside plant tissues without
causing overt disease, but in some cases capable of causing disease if the
tissues become physiologically stressed, for example by lack of moisture
Epicormic shoot. A shoot having developed from a dormant or adventitious
bud and not having developed from a first year shoot
Excrescence. Any abnormal outgrowth on the surface of tree or other
organism
Excurrent. In trees, a system of branching in which there is a well-defined
central main stem, bearing branches which are limited in their length,
diameter and secondary branching (cf. decurrent)
Fastigiate. Having upright, often clustered branches
Felling licence. In the UK, a permit to fell trees in excess of a stipulated
number of stems or volume of timber
Field layer. Herbs, ferns, grasses and sedges
Flush-cut. A pruning cut which removes part of the branch bark ridge and
or branch-collar
Girdling root. A root which circles and constricts the stem or roots possibly
causing death of phloem and/or cambial tissue
Ground layer. Mosses, ivy, lichens and fungi
Guying. A form of artificial support with cables for trees with a temporarily
inadequate anchorage

• High maturing – greater than 12 metres high
Microdrill. An electronic rotating steel probe, which when inserted into
woody tissue provides a measure of tissue density
Minor deadwood. Deadwood of a diameter less than 25mm and or unlikely
to cause significant harm or damage upon impact with a target beneath the
tree
Mulch. Material laid down over the rooting area of a tree or other plant to
help conserve moisture; a mulch may consist of organic matter or a sheet
of plastic or other artificial material
Mycelium. The body of a fungus, consisting of branched filaments (hyphae)
Occluding tissues. A general term for the roll of wood, cambium and bark
that forms around a wound on a woody plant (cf. woundwood)
Occlusion. The process whereby a wound is progressively closed by the
formation of new wood and bark around it
Pathogen. A micro-organism which causes disease in another organism
Photosynthesis. The process whereby plants use light energy to split
hydrogen from water molecules, and combine it with carbon dioxide to
form the molecular building blocks for synthesizing carbohydrates and
other biochemical products
Phytotoxic. Toxic to plants

Hazard beam. An upwardly curved part of a tree in which strong internal
stresses may occur without being reduced by adaptive growth; prone to
longitudinal splitting

Pollarding. The removal of the tree canopy, back to the stem or primary
branches, usually to a point just outside that of the previous cutting.
Pollarding may involve the removal of the entire canopy in one operation,
or may be phased over several years. The period of safe retention of trees
having been pollarded varies with species and individuals. It is usually
necessary to re-pollard on a regular basis, annually in the case of some
species

Heartwood/false-heartwood/ripewood. Sapwood
dysfunctional as part of the natural aging processes

become

Primary branch. A major branch, generally having a basal diameter greater
than 0.25 x stem diameter

Heave. A term mainly applicable to a shrinkable clay soil which expands
due to re-wetting after the felling of a tree which was previously extracting
moisture from the deeper layers; also the lifting of pavements and other
structures by root diameter expansion; also the lifting of one side of a windrocked root-plate

Primary root zone. The soil volume most likely to contain roots that are
critical to the health and stability of the tree and normally defined by
reference BS5837 (2005) Guide for Trees in Relation to Construction.

Habit. The overall growth characteristics, shape of the tree and branch
structure

that

has

High canopy tree species. Tree species having potential to contribute to
the closed canopy of a mature woodland or forest
Incipient failure. In wood tissues, a mechanical failure which results only in
deformation or cracking, and not in the fall or detachment of the affected
part
Included bark (ingrown bark). Bark of adjacent parts of a tree (usually forks,
acutely joined branches or basal flutes) which is in face-to-face contact
Increment borer. A hollow auger, which can be used for the extraction of
wood cores for counting or measuring wood increments or for inspecting
the condition of the wood
Infection. The establishment of a parasitic micro-organism in the tissues of
a tree or other organism
Internode. The part of a stem between two nodes; not to be confused with
a length of stem which bear nodes but no branches
Lever arm. A mechanical term denoting the length of the lever represented
by a structure that is free to move at one end, such as a tree or an individual
branch
Lignin. The hard, cement-like constituent of wood cells; deposition of lignin
within the matrix of cellulose microfibrils in the cell wall is termed
Lignification
Lions tailing. A term applied to a branch of a tree that has few if any
side-branches except at its end, and is thus liable to snap due to endloading
Loading. A mechanical term describing the force acting on a structure from
a particular source; e.g. the weight of the structure itself or wind pressure
Longitudinal. Along the length (of a stem, root or branch)
Lopping. A term often used to describe the removal of large branches from
a tree, but also used to describe other forms of cutting
Mature Heights (approximate):
• Low maturing – less than 8 metres high

• Moderately high maturing – 8 – 12 metres high

Priority. Works may be prioritised, 1. = high, 5. = low
Probability. A statistical measure of the likelihood that a particular event
might occur
Proximal. In the direction towards from the main body of a tree or other
living organism (cf. distal)
Pruning. The removal or cutting back of twigs or branches, sometimes
applied to twigs or small branches only, but often used to describe most
activities involving the cutting of trees or shrubs
Radial. In the plane or direction of the radius of a circular object such as a
tree stem
Rams-horn. In connection with wounds on trees, a roll of occluding tissues
which has a spiral structure as seen in cross-section
Rays. Strips of radially elongated parenchyma cells within wood and bark.
The functions of rays include food storage, radial translocation and
contributing to the strength of wood
Reactive Growth/Reaction Wood. Production of woody tissue in response
to altered mechanical loading; often in response to internal defect or decay
and associated strength loss (cf. adaptive growth)
Removal of dead wood. Unless otherwise specified, this refers to the
removal of all accessible dead, dying and diseased branchwood and broken
snags
Removal of major dead wood. The removal of, dead, dying and diseased
branchwood above a specified size
Respacing. Selective removal of trees from a group or woodland to provide
space and resources for the development of retained trees.
Residual wall. The wall of non-decayed wood remaining following decay of
internal stem, branch or root tissues
Rib. A ridge of wood that has usually developed because of locally
increased mechanical loading. Often associated with internal cracking in
the wood of the stem, branch or root.
Ring-barking (girdling). The removal of a ring of bark and phloem around
the circumference of a stem or branch, normally resulting in an inability to
transport photosynthetic assimilates below the area of damage. Almost

inevitably results in the eventual death of the affected stem or branch above
the damage

Target canker. A kind of perennial canker, containing concentric rings of
dead occluding tissues

Root-collar. The transitional area between the stem/s and roots

Targets. In tree risk assessment (with slight misuse of normal meaning)
persons or property or other things of value which might be harmed by
mechanical failure of the tree or by objects falling from it

Root-collar examination. Excavation of surfacing and soils around the rootcollar to assess the structural integrity of roots and/or stem
Root protection area. An area of ground surrounding a tree that contains
sufficient rooting volume to ensure the tree’s survival. Calculated with
reference to Table 2 of BS5837 (2005) and shown in plan form in square
metres
Root zone. Area of soils containing absorptive roots of the tree/s described.
The Primary root zone is that which we consider of primary importance to
the physiological well-being of the tree
Sapwood. Living xylem tissues
Secondary branch. A branch, generally having a basal diameter of less than
0.25 x stem diameter
Selective delignification. A kind of wood decay (white-rot) in which lignin is
degraded faster than cellulose
Shedding. In woody plants, the normal abscission, rotting off or sloughing
of leaves, floral parts, twigs, fine roots and bark scales
Silviculture. The practice of controlling the establishment, growth,
composition, health, and quality of forests to meet diverse needs and
values
Silvicultural thinning. Removal of selected trees to favour the development
of retained specimens to achieve a management objective
Simultaneous white-rot. A kind of wood decay in which lignin and cellulose
are degraded at about the same rate
Snag. In woody plants, a portion of a cut or broken stem, branch or root
which extends beyond any growing-point or dormant bud; a snag usually
tends to die back to the nearest growing point
Soft-rot. A kind of wood decay in which a fungus degrades cellulose within
the cell walls, without any general degradation of the wall as a whole
Spores. Propagules of fungi and many other life-forms; most spores are
microscopic and dispersed in air or water
Shrub species. Woody perennial species forming the lowest level of woody
plants in a woodland and not normally considered to be trees
Sporophore. The spore bearing structure of fungi
Sprouts. Adventitious shoot growth erupting from beneath the bark
Stem/s. The main supporting structure/s, from ground level up to the first
major division into branches
Stress. In plant physiology, a condition under which one or more
physiological functions are not operating within their optimum range, for
example due to lack of water, inadequate nutrition or extremes of
temperature

Topping. In arboriculture, the removal of the crown of a tree, or of a major
proportion of it
Torsional stress. Mechanical stress applied by a twisting force
Translocation. In plant physiology, the movement of water and dissolved
materials through the body of the plant
Transpiration. The evaporation of moisture from the surface of a plant,
especially via the stomata of leaves; it exerts a suction which draws water
up from the roots and through the intervening xylem cells
Tree Risk Assessment. An assessment and description of the risks and
where appropriate the values associated with a tree or trees. The primary
risk being considered is that from falling trees. Other risks, such as damage
to infrastructure, interruption of service and building subsidence may also
be considered.

• Walkover – A general view of the tree population considered in the
context of the adjacent land-use to identify trees that present significantly
elevated risks
• Drive-by - A general view of the tree population from a moving vehicle
and considered in the context of the adjacent land-use to identify trees
that present significantly elevated risks
• Individual – the assessment of risks from a single tree considered in the
context of the adjacent land-use to identify trees that present significantly
elevated risks
Understorey. This layer consists of younger individuals of the dominant
trees, together with smaller trees and shrubs which are adapted to grow
under lower light conditions
Understorey tree species. Tree species not having potential to attain a size
at which they can contribute to the closed high canopy of a woodland
Vascular wilt. A type of plant disease in which water-conducting cells
become dysfunctional
Vessels. Water-conducting cells in plants, usually wide and long for
hydraulic efficiency; generally not present in coniferous trees
Veteran tree. A loosely defined term for an old specimen that is of interest
biologically, culturally or aesthetically because of its age, size or condition
and which has usually lived longer than the typical upper age range for the
species concerned
Vigour. The expression of carbohydrate expenditure to growth (in trees)
Vitality. A measure of physiological condition expressed through the health
and growth of foliage, shoots and adaptive woody tissues.

Stress. In mechanics, the application of a force to an object

Volunteer trees. Trees arising from natural colonisation rather than having
been planted

Stringy white-rot. The kind of wood decay produced by selective
delignification

White-rot. A range of kinds of wood decay in which lignin, usually together
with cellulose and other wood constituents, is degraded

Storm. A layer of tissue which supports the fruit bodies of some types of
fungi, mainly ascomycetes

Wind exposure. The degree to which a tree or other object is exposed to
wind, both in terms of duration and velocity

Structural roots. Roots, generally having a diameter greater than ten
millimetres, and contributing significantly to the structural support and
stability of the tree

Wind pressure. The force exerted by a wind on a particular object

Subsidence. In relation to soil or structures resting in or on soil, a sinking
due to shrinkage when certain types of clay soil dry out, sometimes due to
extraction of moisture by tree roots
Subsidence. In relation to branches of trees, a term that can be used to
describe a progressive downward bending due to increasing weight
Taper. In stems and branches, the degree of change in girth along a given
length

Windthrow. The blowing over of a tree at its roots
Wound dressing. A general term for sealants and other materials used to
cover wounds in the hope of protecting them against desiccation and
infection; only of proven value against fresh wound parasites
Woundwood. Wood with atypical anatomical features, formed in the
vicinity of a wound

APPENDIX 2: TREE SURVEY SCHEDULE

Portishead Town Council
Walkover and Individual Tree Inspection
Beach Hill allotments, Beach Hill, BS20
The Folk Hall and car park, 95 High Street, BS20 6PR
Mead Road play area, Mead Road, BS20 6RZ
North Weston allotments, Bristol Road, BS20 8PL
Underwood Road open space, Underwood Road, BS20 6TJ

Bristol Road playing field, Bristol Road, BS20 6PZ
Gertie Gale allotments, Clevedon Road, BS20 6RA
Heaven’s Field & Redcliffe Bay Hall, Newhaven Road, BS20 8HL
Slade Road play area, Slade Road, BS20 6BB
Portishead Youth Centre & Cadet Centre, Station Road, BS20 7DB

The following guidance documents have been applied to this survey:
QTRA© Licenced User Manual Version 5.3.4 & QTRA© Practice Note Version 5.2.5 01-2020
EXPLANATORY NOTES
REF:
AGE RANGE:
HEIGHT:
CROWN SPREAD:
STEM DIA:
BASAL DIA:
VITALITY:
SIZE RANGE:
PROB FAILURE
RANGE:
TARGET RANGE:
WEATHER FACTOR:
REDUCED MASS %:
RISK INDEX:

REVIEW:
ITALIC TEXT:

TREE REFERENCE
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 ARE 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
BASAL DIAMETER OF STEM MEASURED ONLY WHERE DETAILED ASSESSMENT OF CAVITIES OR ROOT-PLATE STABILITY IS REQUIRED
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. SELECTED FROM A RANGE OF 1-5 1 = LARGE, 5 = SMALL PART
IDENTIFIED IN COLUMN 12
PROBABILITY OF FAILURE WITHIN 12 MONTHS. RANGES 1-5 OR A USER DEFINED RATIO. 1 = HIGH, 5 = LOW
HIGHEST VALUE TARGET (IDENTIFIED IN COLUMN 13) THAT THE MOST SIGNIFICANT PART LIKELY TO FAIL COULD STRIKE SELECTED FROM A
RANGE OF 1-6. 1 = HIGH, 6 = LOW VALUE/OCCUPANCY OR A USER DEFINED RATIO
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 MULTIPLIED 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
TEXT CHANGES MADE IN THE CURRENT YEAR

EM

M

5-10m

1-5m

250-350 mm

350-450 mm

G

G

Minor deadwood.

-

-

7

-

<1M

None.

4

M

Coppice origin tree multi-stemmed
from ground. Compression unions
but no cracking observed. Tree
growing around telephone pole. Past
pruning.

-

-

7

-

<1M

None.

4

M

Two stems from ground. Stem base
only partially visible. Stems have
been pollarded, with regrowth. Ivy
cover.

3

1

5

-

<1M

Re-pollard on 34 year cycle.

4

G

G

Work
Recommendations

Review
Years

Risk Index

Crack willow

250-350 mm

Reduced
Mass %

BH
G1

Ash

1-5m

QTRA
Size

QTRA PoF

BH
T2

M

Notes

QTRA
Target

Elder

Structural

BH
T1

Height
(M)

Vitality

Species

Stem
Diameter
(mm)

Tag

Surveyed 6 June 2020

Age
Range

Beach Hill Allotments

English oak

M

10-15m

1000-1500 mm

G

M

BR
T2

Goat willow

PM

5-10m

450-600 mm

M

M

BR
T3

Common ash

M

10-15m

450-600 mm

G

G

Hollow stem with cavity opening on
tension side (west) from ground to
2m. Barbed wire at stem base.
Audibly hollow behind rams horned
cavity sides to ground. No fungal
bodies present in July. Excellent
foliage density, size and colour.
Branch loss wounds and stubs and
minor deadwood commensurate with
age. Groundsman reported history of
fallen branches. Target on west side
is football ground spectator area.
Low canopy (1.5m) over path and
pitch. Ivy on stems. Lower branches
have been removed since 2016
survey, leaving stubs. This has
significantly reduced wind-sail area of
crown and re-balanced canopy.
Ownership unclear. Growing in rhyne
base. Informal cut through and play
area. Tree has partially collapsed.
Stem cavities and wounds. Goat
moth holes at base. Partially sawn
through stem has collapsed but well
attached and live and resting on
ground. Sparse foliage.
Ivy on stem but no significant crown
symptoms. Deadwood over scrub
area.

5

-

<1M

None.

4

5

3

4

-

<1M

None.

4

5

4

2

-

<1M

None.

4

Work
Recommendations

Review
Years

1

Risk Index

3

Reduced
Mass %

QTRA
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QTRA PoF

BR
T1

Notes

QTRA
Target

Structural

Height
(M)

Vitality

Species

Stem
Diameter
(mm)

Tag

Surveyed 6 June 2020

Age
Range

Bristol Road Playing Field

M

5-10m

800-1000 mm

M

P

BR
T5

Common ash

M

10-15m

450-600 mm

G

P

BR
T6

Common ash

M

10-15m

450-600 mm

G

G

BR
T7

Common ash

M

10-15m

600-800 mm

M

M

Ownership unclear. Tree on opposite
side of rhyne. Tree inaccessible
because of undergrowth. Ivy on
stem. Innonotus hispidus brackets on
old pruning wound neighbours side.
Deadwood over low target area.
Some crown thinning and minor
dieback.

4

2

3

-

1M

None.

4

3

1

4

-

400k

None.

2

-

-

7

-

<1M

None.

4

Ascertain
ownership with
reference to
Deed map. If
under the
ownership of
the Council, cut
back
undergrowth in
late autumn and
re-inspect.

1

-

-

-

-

-

Review
Years

Work
Recommendations

Reduced
Mass %

Risk Index

Crack willow

Fractures in bole and stems has led
to partial tree collapse. Area below
has scrubbed up. Seven primary
stems from near ground on short
cracked bole.
Tree has historically lost second stem
at compression union to east leaving
large wound from near ground to 2m
on tension side of stem. Half of stem
diameter remains. Ganoderma
brackets on wound and also at three
locations of stem base on
compression side, with audible decay
of some buttresses. Target is school
field. Canopy vigour is otherwise
good.
Minor deadwood. Minor branch
canker.

QTRA
Size

QTRA PoF

BR
T4

Notes

QTRA
Target

Structural

Height
(M)

Vitality

Species

Stem
Diameter
(mm)

Tag

Surveyed 6 June 2020

Age
Range

Bristol Road Playing Field

QTRA
Size

QTRA PoF

Reduced
Mass %

Risk Index

3

Property

6

-

<1M

M

15-20m

350-450 mm

G

M

BR
G1

Cherry 3 trees

EM

-

-

D

D

Trees have been felled.

-

-

-

-

-

G

Ownership of some trees in south
east end of group unclear. Some tree
bases inaccessible. Ivy on some tree
stems. Dieback in some Hawthorn
and some moribund Hawthorns but
no significant risk. Generally low
target value because of scrub.
Approx. 7 early mature to mature
Ashes. One Ash has crown dieback.
Mature Ash in south east corner has
typical deadwood.

4

3

4

-

<1M

BR
G2

Hawthorn,
blackthorn, ash,
cherry, goat and bay
willow, elder hedge
and scrub group.
Estimated 150
stems.

EM

5-10m

200-250 mm

Vitality

Common ash

Height
(M)

Stem
Diameter
(mm)

BR
T8

Tree has been intentionally ringbarked at its stem base in an attempt
to kill the tree, with some attempt
made to conceal the damage with
foliage. Damage appears to have
been made with an axe or hatchet.
Cambium is re-growing and may seal
over with time. No decay at present.

Species

Age
Range

Notes

Tag

G

Work
Recommendations

Review
Years

QTRA
Target

Surveyed 6 June 2020

Structural

Bristol Road Playing Field

None.

2

-

-

None.

4

Risk Index

Work
Recommendations

3

4

2

50%

1M

None.

4

3

3

4

-

<1M

None.

4

5

2

3

-

<1M

None.

4

5

3

3

-

<1M

None.

4

Review
Years

Reduced
Mass %

Most Ash is coppice origin, with
some compression stem unions but
no cracking observed. Typical low
deadwood on Ash. Some trees
reduced in past below and next to
powerline. Some trees inaccessible
beyond rhyne and ownership
boundary unclear. Dieback in Ash
and epicormic shoots on stems. Basal
decay noted in ash tree south of BR
T1 on rhyne side.
Boundary unclear, but presumed to
be rhyne. Some trees on other side
of rhyne inaccessible, but no
significant visible crown symptoms.
Compression stem unions but no
cracking observed. One subsiding
field maple stem hung-up in dense
shrub growth with no significant
target.
One stem has basal decay cavity and
has collapsed to almost vertical.
Scrub below except at stem tip.
Other two trees good and upright.
All elm stems dead or moribund, but
most unable to fall to ground.
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(M)

Vitality

Species

Stem
Diameter
(mm)

Tag

Surveyed 6 June 2020

Age
Range

Bristol Road Playing Field

BR
G3

Ash (approx. 25
trees) English oak (1
tree) plus blackthorn
and hawthorn.

EM

10-15m

200-250 mm

M

M

BR
G4

Field maple, ash,
sycamore approx. 11
trees plus hawthorn
and blackthorn.

M

5-10m

200-250 mm

G

G

BR
G5

Crack willow 3 stems.

M

10-15m

350-450 mm

G

G

BR
G6
BR
G7
BR
G8

English elm 15 stems
plus hawthorn
Plum, alder and
elder. 3 stems.
Blackthorn scrub and
one cherry

SM

10-15m

200-250 mm

G

G

SM

1-5m

100-150 mm

G

G

No significant visible defects.

-

-

7

-

<1M

None.

4

SM EM

1-5m

100-150 mm

G

G

No significant visible defects.

-

-

7

-

<1M

None.

4

M

3

4

3

-

<1M

Work
Recommendations

None.

Review
Years

Vitality

G

Risk Index

450-600 mm

Reduced
Mass %

5-10m

Informal play area below trees. Some
Ash to rear of Club House growing in
stone wall on opposite side of rhyne.
Various deadwood. Some trees
recently crown-lifted. Beech stems
divide low down with compression
stem unions, but no cracking or signs
of significant stress observed.
Leyland Cypress tree stems all divide
at between 1m and 2.5m from
ground, with compression stem
unions, and have been recently
topped. Bark damage to field maples
but no significant decay.

QTRA
Size

QTRA PoF

EM

Notes

QTRA
Target

Ash, Leyland
cypress, silver birch,
field maple, common
& copper beech. 18
trees plus hawthorn
& blackthorn.

Height
(M)

Structural

BR
G9

Species

Stem
Diameter
(mm)

Tag

Surveyed 6 June 2020

Age
Range

Bristol Road Playing Field

4

QTRA PoF

Reduced
Mass %

Risk Index

-

<1M

Tree has been felled.

-

-

-

-

-

G

Previously pruned to reduce size.
Christmas lights in crown.

-

-

7

-

M

Growing within topped Lawson
Cypress and scrub hedge. Phone line
through canopies. Minor canker. Ivy
on one tree. Previously reduced
and/or pruned by neighbour.

4

Property

6

-

Notes

EM

5-10m

250-350 mm

G

G

Previously pruned to reduce size.
Christmas lights in crown.

Downy birch

EM

-

-

D

D

London plane x 2

EM

5-10m

250-350 mm

G

Species

FH
T1

London plane

FH
T2

FH
G1

Cherry x 6

EM

5-10m

250-350 mm

G

Work
Recommendations

Review
Years

QTRA
Target

7

Structural

-

Vitality

-

Stem
Diameter
(mm)

QTRA
Size

Height
(M)

Tag

FH
G2

Surveyed 6 June 2020

Age
Range

Folk Hall and car park

None.

4

-

-

<1M

None.

4

<1M

None.

4

Gertie Gale allotments and
mead road playing area

Reduced
Mass %

Risk Index

-

<1M

None.

4

Crown lift wounds. Deadwood.

3

4

3

-

<1M

None.

4

Tree has been felled.

-

-

-

-

-

-

-

-

-

7

-

<1M

None.

4

4

4

2

-

<1M

None.

4

-

-

7

-

<1M

None.

4

Notes

M

15-20m

800-1000 mm

G

G

Ivy on stem. Weighted over play area
tarmac. Deadwood. Branch loss
wounds and stubs.

English oak

EM

15-20m

450-600 mm

G

G

English oak

M

-

-

D

D

Tag

Species

GM
T1

English oak

GM
T2

GM
T3

GM
T4

English oak

M

10-15m

600-800 mm

G

G

GM
T5

Common ash

M

15-20m

800-1000 mm

G

G

GM
T6

Common ash

M

15-20m

600-800 mm

G

G

Tree had an ad hoc inspection on
28/02/2020. Tree has been reduced
in crown size since 2016 inspection.
No other significant defects.
Two stems from ground with
compression stem union but no
cracking observed. Large branch
removal stub at 2.5m will not
occlude. Deadwood.
Minor deadwood.

Work
Recommendations

Review
Years

QTRA PoF

3

Structural

4

Vitality

4

Height
(M)

Stem
Diameter
(mm)

QTRA
Size

Age
Range

QTRA
Target

Surveyed 6 June 2020

Gertie Gale allotments and
mead road playing area

Common ash

M

10-15m

600-800 mm

G

M

GM
T8

English oak

PM

5-10m

450-600 mm

M

M

GM
G1

Hawthorn, ash,
blackthorn, English
elm, hazel, elder,
silver birch, English
oak, yew. Approx. 90
stems.

EM

5-10m

250-350 mm

M

M

Boundary and ownership unclear.
Barbed wire on stem. Garden waste at
base prevents full stem base inspection.
Ivy on stem. Garden seating area below
tree. Stem wound at 1.5m to south with
decay cavity but probe enters no more
than 10cm and reaction growth appears
strong. No significant crown symptoms.
Typical minor deadwood.
Tree inaccessible. Veteran retrenched
tree with hollow stem. Squat. Good
foliage size and colour but sparse. No
significant changes in condition since
first inspection in 2016.
Hawthorn is mature. Others are semi- to
early-mature. Dieback and deadwood in
some Hawthorn. Some trees not
accessible. Informal path through wood.
Deadwood and small dead stems.
Recent failures of one hawthorn and one
elder stem. Larger dead standing stem in
corner woodland has fallen to the
ground away from the path as expected.
Most elm is now dying or dead since last
inspection due to Dutch elm disease.
Risk is currently low because of disease
stage and density of trees which will
largely prevent failure to ground. Dead
stems will provide good standing
deadwood habitat until next inspection.

2

-

<1M

None.

4

4

Prope
rty

4

-

<1M

None.

4

4

2

5

-

<1M

None.

4

Work
Recommendations

Review
Years

4

Risk Index

4

Reduced
Mass %

QTRA
Size

QTRA PoF

GM
T7

Notes

QTRA
Target

Structural

Vitality

Height
(M)

Stem
Diameter
(mm)

Species

Age
Range

Tag

Surveyed 6 June 2020

Gertie Gale allotments and
mead road playing area

Risk Index

M

M

Declining trees and shrubs have all
been reduced to hedge height since
last inspection.

-

-

7

-

<1M

None.

4

-

-

7

-

<1M

None.

4

4

4

3

-

<1M

None.

4

GM
G3

Sycamore 3 trees

EM

15-20m

450-600 mm

G

G

Trees have grown into boundary
fence. Largest tree has compression
union at 2m but well fused. Crown lift
wounds.

GM
G4

Hawthorn, elder,
blackthorn hedge.
Approx. 32 trees.

M

5-10m

250-350 mm

G

G

Some crown decline and minor
deadwood failure. Stem bases not
accessible.

Work
Recommendations

Review
Years

Reduced
Mass %

250-350 mm

QTRA
Size

QTRA PoF

5-10m

Notes

QTRA
Target

M

Structural

Hawthorn, ash,
apple. Approx. 24
trees.

Vitality

GM
G2

Height
(M)

Stem
Diameter
(mm)

Species

Age
Range

Tag

Surveyed 6 June 2020

Heaven's Field & Redcliffe
Bay Hall

Risk Index

5-10m

600-800 mm

G

M

HF
T2

Sycamore

EM

15-20m

600-800 mm

G

G

Five stems from near ground. Good
unions. Clematis in canopy.

-

-

7

-

<1M

None.

4

6

2

2

-

<1M

None.

4

QTRA
Target

Review
Years

M

Reduced
Mass %

Common ash

Height
(M)

Vitality

HF
T1

Multi stemmed from near ground.
Much wounding from play and
cankers. Minor deadwood. Good
reaction growth at wounds.
Deadwood stubs.

Species

Stem
Diameter
(mm)

Notes

Tag

Age
Range

Structural

QTRA PoF

Surveyed 6 June 2020

QTRA
Size

3

2

5

-

<1M

None.

2

Work
Recommendations

HF
T3

Common ash

EM

5-10m

200-250 mm

M

P

Basal decay in canker wounds and
canker elsewhere. Suppressed tree.
No significant target because of
woodland edge bramble and scrub.

HF
T4

Hybrid Black Poplar

M

20-25m

800-1000 mm

G

M

Canker wounds and exposed xylem
in two lowest branches over pathway.

3

3

3

-

500k

None.

4

HF
G1

Common ash x 3

SM

5-10m

100-150 mm

G

G

Growing on fence line.

-

-

7

-

<1M

None.

4

HF
G2

Leyland cypress x 4

M

5-10m

450-600 mm

G

M

Maintained at 5m by topping.
Compression stem unions but no
cracking observed.

3

Property

6

-

<1M

None.

4

HF
G3

Common ash x 4

EM

-

-

D

D

Trees have been felled

-

-

-

-

-

-

-

HF
G4

Ash, plum 7 trees.

SM

5-10m

150-200 mm

G

M

One small Ash tree cankered.
Deadwood.

4

3

6

-

<1M

None.

4

Heaven's Field & Redcliffe
Bay Hall

10-15m

450-600 mm

HF
G6

Common ash x 8

EM
–M

15-20m

450-600mm

-

3

-

<1M

None.

4

5

2

5

-

<1M

None.

4

Work
Recommendations

Review
Years

4

Risk Index

3

Reduced
Mass %

Structural

-

Ownership boundary with North
Somerset Council-owned land to east
is not clear on the ground, but could
be sufficiently estimated. Many MS
ash presumably from historic
coppicing. A few larger mature ash,
but predominantly early mature.
Canker in some ash. Compression
unions but no cracking observed.
Deadwood. Area is low use, although
some parts being used for play.
Some coppice-origin ash canopies
overhang playground area.
Typical deadwood (caused by lower
branches being shaded-out by higher
growth). One tree has a cavity and a
branch rub wound, but these defects
appear relatively stable and are not a
hazard to significant targets. Included
bark stem and branch unions, but no
cracking and low value targets.

QTRA
Size

QTRA PoF

M

Notes

QTRA
Target

HF
G5

Ash, Hawthorn, Oak,
Laurel, Holly,
Sycamore, Hawthorn
and Hazel woodland.
Woodland
composition is 90%
Ash.

Vitality

Height
(M)

Stem
Diameter
(mm)

Species

Age
Range

Tag

Surveyed 6 June 2020

800-1000 mm

G

NW
T2

Goat willow

EM

<5m

250-350 mm

G

G

Ownership unclear. Stem base not
accessible, but no significant crown
symptoms. Branch loss wounds.
Deadwood over path.

3

4

3

-

<1M

None.

4

M

Tree has been coppiced.

-

-

7

-

<1M

None.

4

3

2

6

-

<1M

None.

4

Work
Recommendations

Review
Years

Risk Index

10-15m

Reduced
Mass %

M

QTRA
Size

QTRA PoF

English oak

Notes

QTRA
Target

NW
T1

Structural

Height
(M)

Vitality

Species

Stem
Diameter
(mm)

Tag

Surveyed 6 June 2020

Age
Range

North Weston Allotments

NW
T3

Goat willow

M

5-10m

250-350 mm

G

M

Crown has been lifted. Minor
deadwood. Typical compression
stem unions but no cracking
observed.

NW
T4

Hornbeam

EM

5-10m

250-350 mm

G

G

Low branches have been removed.

-

-

7

-

<1M

None.

4

6

1

4

-

<1M

None.

4

NW
T5

Crack willow

PM

5-10m

800-1000 mm

M

P

Pollarded at 2.5m. Three primary
stems from base. Decay in stems
causing gradual collapse. Good
biodiversity value.

NW
T6

Damson

EM

1-5m

150-200 mm

G

G

Typical compression stem unions, but
no cracking observed.

4

Property

5

-

<1M

None.

4

NW
G1

Goat willow,
hawthorn, field
maple, elder.
Approx. 15 stems.

M

Some Willow typically leaning.
Canopy low over path and allotment.
Some dieback in Elder.

3

2

6

-

<1M

None.

4

EM

5-10m

200-250 mm

M

250-350 mm

G

NW
G3

Hawthorn x3

M

5-10m

300-400mm

G

M

Typical compression stem unions but
no cracking observed. Dieback in
Elder and Hawthorn. Willow is low
over path.

3

3

5

-

<1M

None.

4

G

Some crown thinning. Wound to one
stem.

-

-

7

-

<1M

None.

4

3

2

6

-

<1M

None.

4

3

2

6

-

<1M

None.

4

-

-

7

-

<1M

None.

4

-

-

7

-

<1M

None.

4

NW
G4

Willow, silver birch,
hawthorn, corkscrew
willow, damson.
Estimated 32 trees.

EM

5-10m

250-350 mm

G

M

NW
G5

Hawthorn, hazel,
goat willow.
Estimated 30 trees.

M

5-10m

250-350 mm

G

M

NW
G6

Hawthorn & elder.
Estimated 80 trees.

M

<5m

250-350 mm

G

G

NW
G7

Hawthorn x2

M

<5m

250-350 mm

G

G

Ownership of some trees unclear.
Typical compression stem unions, but
no cracking observed. Dieback in
some Hawthorn. Some trees are
coppice-origin. Some trees
inaccessible, but no significant crown
symptoms, or not in falling distance
of people. Corkscrew willow has
snapped leader hung-up over rhyne
and not able to fall.
Ownership of some trees unclear.
Most trees on opposite bank of
rhyne. Dieback in some Hawthorn but
no other significant crown symptoms
in group. Most stems inaccessible.
Powerline above. Now maintained
regularly as a hedge. Ivy on some
stems. Most stem bases inaccessible,
but no significant crown symptoms.
All but two hawthorns have now been
topped and managed within lower
hedge line.

Work
Recommendations

Review
Years

5-10m

Risk Index

EM

QTRA
Size

Reduced
Mass %

Hawthorn, goat
willow, elder.
Approx. 6 trees.

QTRA PoF

NW
G2

Notes

QTRA
Target

Species

Structural

Vitality

Stem
Diameter
(mm)

Age
Range

Height
(M)

Tag

SR
G1

Woodland group
including ash, lime,
field maple, hazel,
cherry, birch,
sycamore, English
elm, hawthorn,
Hybrid black poplar,
whitebeam,
hornbeam, elder.

M

15-20m

350-450 mm

Risk Index

D

P

Dead stem has been felled.

4

3

6

-

<1M

None.

4

M

Formal paths with informal paths and
clearings in woodland. Full range of
tree ages. Most trees early-mature to
mature. Hazels are over-mature and
some partially collapsed. Deadwood
and dead stems. No significant
deadwood over formal paths.
Squirrel wounding to field maples.
One field maple stem has 70%
circumference bark wound but good
reaction growth and no significant
crown symptoms. One large field
maple in south west of site has basal
decay cavity and climbing damage
but strong reaction growth and no
significant crown symptoms.
Compression stem unions in cherry
and limes but no cracking or stress
observed. Some fallen hung up hazel
stems but low target area. Dense Ivy
on some stems. Assessed failure of
significant deadwood in woodland.

4

4

2

-

<1M

None.

4

G

Work
Recommendations

Review
Years

350-450 mm

QTRA
Size

Notes

Reduced
Mass %

5-10m

QTRA PoF

PM

QTRA
Target

Hazel

Structural

SR
T1

Height
(M)

Vitality

Species

Stem
Diameter
(mm)

Tag

Surveyed 6 June 2020

Age
Range

Slade Road play area

250-350 mm

G

6

-

<1M

Work
Recommendations

None.

Review
Years

3

Risk Index

5

Reduced
Mass %

M

No north west boundary demarcation
with nature reserve. Informal
woodland paths. Some coppice
origin hedge trees. Hazel stools are
over-mature with decay cavities.
Deadwood. Fallen stems. One
mature oak with basal wound but
good reaction growth.

QTRA
Size

QTRA PoF

10-15m

Notes

QTRA
Target

M

Structural

UR
G1

Broadleaf woodland
and hedgerows. ash,
hawthorn,
blackthorn, hazel,
wild cherry, wych
elm, English oak,
field maple.
Estimated 100 trees.

Height
(M)

Vitality

Species

Stem
Diameter
(mm)

Tag

Surveyed 6 June 2020

Age
Range

Underwood Road

4

350-450 mm

M

M

Basal shoots have been removed,
with some regrowth. Large pruning
wound at 3m and branch loss wound
at same height on opposite side of
stem. Cambium necrosis.

2

3

5

-

<1M

None.

4

M

Basal pruning wound. Fomes species
fungal brackets. Three primary stems.
Dieback in crown apex to north east.

2

3

6

-

<1M

None.

4

-

-

7

-

<1M

None.

4

3

-

5

-

<1M

None.

4

4

4

YC
T3

Hornbeam

EM

5-10m

250-350 mm

G

G

YC
T4

Common lime

M

20-25m

800-1000 mm

G

G

Tree has grown from hedge. Stem
has grown through fencing.
Previously reduced in size, with
regrowth.
North Somerset Council-owned tree.
Basal shoots. Historically pollarded at
4.5m. Old pruning wounds. Minor
deadwood.

Work
Recommendations

YC
T5

Common lime

M

20-25m

800-1000 mm

G

G

Basal shoots. Old pruning wounds.
Historically pollarded at 4.5m.

3

4

6

-

<1M

Remove basal
shoots in 2
years’ time and
cyclically
thereafter.

YC
T6

Sycamore

SM

1-5m

100-150 mm

G

G

Growing through fence and low
growth partially obstructing
pavement. Topped at 2m.

-

-

7

-

<1M

Cut back low
growth from
pavement.

Review
Years

Vitality

G

Risk Index

5-10m

350-450 mm

Reduced
Mass %

EM

5-10m

QTRA
Size

QTRA PoF

Purple cherry plum

EM

Notes

QTRA
Target

YC
T2

Grey alder

Height
(M)

Structural

YC
T1

Species

Stem
Diameter
(mm)

Tag

Surveyed 6 June 2020

Age
Range

Youth Centre

G

G

Historically pollarded at about 4m.
One stem has been re-pollarded.
Old pruning wounds.

3

4

6

-

<1M

None.

4

2

3

5

-

<1M

Prune low growth
over pavement.

4

-

-

7

-

<1M

None.

4

YC
T8

Common lime

M

5-10m

450-600 mm

M

G

Historically pollarded at 4.5m Old
pruning wounds and branch
removal cavities. More recent
crown lift and deadwoooding
wounds. Shoots on bole. Dead
branch to north over low target
area. Low foliage over pavement.

YC
T9

Winter-flowering
cherry

EM

1-5m

250-350 mm

G

G

Grafted tree. Typical twig dieback.

Work
Recommendations

Review
Years

Risk Index

600-800 mm

Reduced
Mass %

10-15m

QTRA
Size

QTRA PoF

M

Notes

QTRA
Target

Common lime

Structural

YC
T7

Height
(M)

Vitality

Species

Stem
Diameter
(mm)

Tag

Surveyed 6 June 2020

Age
Range

Youth Centre
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Quantified Tree Risk Assessment Practice Note
"When you can measure what you are speaking about, and express it in numbers, you know something about it; but when
you cannot measure it, when you cannot express it in numbers, your knowledge is of a meagre and unsatisfactory kind”
William Thomson, Lord Kelvin, Popular Lectures and Addresses [1891-1894]

1. INTRODUCTION

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 is
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).

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 you 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.

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.

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.

Risk of Harm
The QTRA 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 year.
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
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’.

Using a comprehensive range of values1, 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.

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 ALARP. 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.

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
with either high levels of human occupation or with
valuable property. Where levels of human occupation
and value of property are sufficiently low, the
1

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

See Tables 1, 2 & 3.
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1
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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 statistical life of
£1,000,000 is just another way of saying that a reduction in
risk of death of 1/100,000 per year has a value of £10 per
year” (HSE 1996).

context of QTRA, the issue of ‘gross disproportion’2,
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 is 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.

Internationally, there is variation in VOSL, but to
provide consistency in QTRA outputs, it is suggested
that VOSL of £2,000,000 should be applied
internationally. This is ultimately a decision for the
tree manager.

2. OWNERSHIP 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 owner 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.

In respect of trees, some risks cross the Broadly
Acceptable 1/1,000,000 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.

Increasing individual risks and societal concerns

Unacceptable
Region

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 – i.e. the number of people per
hour or vehicles per day, without attempting to
identify the individuals who share the risk.

Greater than 1 in 1 000
Greater than 1 in 10 000

Tolerable Region

Broadly Acceptable Region
(No need for detailed working to
demonstrate ALARP)

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

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 is 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.

Less than 1 in 1,000,000

Figure 1. Adapted from the Tolerability of Risk
framework (HSE 2001).
Value of Statistical Life
The Value 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,
this value is currently in the region of £2,000,000, and
this is the value adopted in the QTRA method.

3. THE QTRA METHOD - VERSION 5
The input values for the three components of the
QTRA calculation are set out in broad ranges3 of
Target, Size, and Probability of Failure. The assessor
estimates values for these three components and
inputs them on either the manual calculator or
software application to calculate the Risk of Harm.

In QTRA, placing a statistical value on a human life
has two particular uses. Firstly, QTRA uses VOSL to
2

3

Discussed further on page 5.
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protected 1.6 occupants in addition to the value of the
vehicle as equivalent to one exposed human life.

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
occupation and the monetary value of damage to
property.

Property
Table 1. Size

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
occupation of ten pedestrians per day, each occupying
the Target for five seconds is a daily occupation of fifty
seconds, giving a likelihood of occupation 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).

Size Range

Size of tree or branch

Range of Probability

1

> 450mm (>18”) dia.

1/1 - >1/2

2

260mm (101/2”) dia. - 450mm (18”) dia. 1/2 - >1/8.6

3

110mm (41/2”) dia. - 250mm (10”) dia.

1/8.6 - >1/82

4

25mm (1”) dia. - 100mm (4”) dia.

1/82 - 1/2 500

* Range 1 is based on a diameter of 600mm.

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 £2,000,000, 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 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 assessor
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 occupation?’
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.

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
structure is not sufficiently robust, and this will
determine how the assessor categorises the Target.
Multiple Targets
A Target might be constantly occupied by more than
one person and QTRA 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
occupying 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 to £2,000,000.

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
types of impact are influenced by vehicle speed; the
faster the vehicle travels the less likely it is to be struck
by the falling tree, but the more likely it is to strike a
fallen tree. The probability of a vehicle occupying 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 2010). To account for the
substantial protection that the average vehicle
provides against most tree impacts and in particular,
frontal collisions, QTRA values the substantially

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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discounted where they have undergone a significant
reduction in weight because of degradation and
shedding of subordinate branches. This discounting,
referred to as ‘Reduced Mass’, reflects an estimated
reduction in the mass of a dead branch.

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 Table 1 is
compiled. The size of dead branches might be
Table 2. Targets
Target
Range
1

2

3

4

5

6

Property
(repair or replacement cost)

Human
(not in vehicles)

Vehicle Traffic
(number per day)

Ranges of Value
(probability of occupation
or fraction of £2 000,000)

£2 000,000 – >£200,000

Occupation: Constant – 2.5 hours/day

26 000 – 2 700 @ 110kph (68mph)

1/1 – >1/10

Pedestrians
& cyclists:

32,000 – 3 300 @ 80kph (50mph)

£200,000 – >£20 000

£20 000 – >£2 000

£2 000 – >£200

£200 – >£20

£20 – £2

720/hour – 73/hour

47 000 – 4 800 @ 50kph (32mph)

Occupation: 2.4 hours/day – 15 min/day

2 600 – 270 @ 110kph (68mph)

Pedestrians
& cyclists:

3 200 – 330 @ 80kph (50mph)

72/hour – 8/hour

4 700 – 480 @ 50kph (32mph)

Occupation: 14 min/day – 2 min/day

260 – 27 @ 110kph (68mph)

Pedestrians
& cyclists:

320 – 33 @ 80kph (50mph)

7/hour – 2/hour

1/100 – >1/1,000

470 – 48 @ 50kph (32mph)

Occupation: 1 min/day – 2 min/week

26 – 4 @ 110kph (68mph)

Pedestrians
& cyclists:

32 – 4 @ 80kph (50mph)

1/hour – 3/day

1/1,000 – >1/10,000

47 – 6 @ 50kph (32mph)

Occupation: 1 min/week – 1 min/month

3 – 1 @ 110kph (68mph)

Pedestrians
& cyclists:

3 – 1 @ 80kph (50mph)

2/day – 2/week

1/10,000 – >1/100,000

5 – 1 @ 50kph (32mph)

Occupation: <1 min/month – 0.5 min/year
Pedestrians
& cyclists:

1/10 – >1/100

None

1/100,000 – 1/1,000,000

1/week – 6/year

Vehicle, pedestrian and property Targets are categorised by their frequency of use or their monetary value. The probability of a vehicle or pedestrian occupying a
Target area in Target Range 4 is between the upper and lower limits of 1/1,000 and >1/10,000 (column 5). Using the VOSL £2 000,000, the property repair or
replacement value for Target 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).

Probability of Failure Range

Probability

1

1/1 - >1/10

2

1/10 - >1/100

3
4

1/100 - >1/1,000
1/1,000 - >1/10,000

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 noncompromised 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.

5

1/10,000 – >1/100,000

6

1/100,000 – >1/1,000,000

7

1/1,000,000 – 1/10,000,000

The probability that the tree or branch will fail within the coming year.

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 Harm.

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

The Risk of Harm is expressed as a probability and is
rounded, to one significant figure. Any Risk of Harm

Table 3. Probability of Failure
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that is lower than 1/1,000,000 is represented as
<1/1,000,000. As a visual aid, the Risk of Harm is
colour coded using the traffic light system illustrated
in Table 4 (page 7).

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.

Risk of Harm - Monte Carlo Simulations
The Risk of Harm for all combinations of Target, Size
and Probability of Failure Ranges has been calculated
using Monte Carlo simulations4. The QTRA Risk of

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.

Harm is the mean value from each set of Monte Carlo
results.
In QTRA Version 5, the Risk of Harm should not be
calculated without the manual calculator or software
application.

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.

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 next
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 QTRA 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).

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.

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 is the transfer of risks to
workers and the public who might be directly affected
by the removal or pruning of trees. Perhaps more
importantly, 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
QTRA, consideration of the benefits from trees will
usually be of a very general nature and not require
detailed consideration. The tree manager can
consider, in simple terms, whether the overall cost of
risk control is a proportionate one. Where risks are
4

For further information on the Monte Carlo simulation method, refer to
http://en.wikipedia.org/wiki/Monte_Carlo_method
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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).

Fig. 2

Delegating Risk Management Decisions
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.

Fig. 3

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.

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.

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 situations will

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
© Quantified Tree Risk Assessment Limited
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be able to determine whether the risk is ALARP when
providing management recommendations.

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.

Table 4. QTRA Advisory Risk Thresholds
Thresholds

Description

Action

For the purpose of managing risks from falling trees,
the Tolerable Region can be further broken down into
two sections. From 1/1,000,000 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 1/10,000 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.

Unacceptable
Risks will not ordinarily be

• Control the risk

tolerated
1/1,000

Unacceptable
(where imposed on others) • Control the risk
Risks will not ordinarily be

• Review the risk

tolerated

Tolerable
(by agreement)

• Control the risk unless there is

Risks may be tolerated if

broad stakeholder agreement to

those exposed to the risk

tolerate it, or the tree has

accept it, or the tree has
exceptional value

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.

exceptional value
• Review the risk

1/10,000

Tolerable
(where imposed on others) • Assess costs and benefits of risk
Risks are tolerable if
ALARP

control
• Control the risk only where a
significant benefit might be
achieved at reasonable cost
• Review the risk

5. EXAMPLE QTRA CALCULATIONS AND RISK
MANAGEMENT DECISIONS

1/1,000,000

Broadly Acceptable
Risk is already ALARP

• No action currently required

Below are three examples of QTRA calculations and
application of the QTRA Advisory Thresholds.

• Review the risk

Example 1.

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 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
tree risk management, tree managers should make
decisions based on their own situation, values and
resources. Importantly, to enable tree assessors to
provide appropriate management guidance, it is
helpful for them to have some understanding of the
tree owner’s management preferences prior to
assessing the trees.

Target
Range

6

Size
x

1

Probability of Failure
x

3

Risk of Harm
=

<1/1,000,000

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.

A Risk of Harm that is less than 1/1,000,000 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
© Quantified Tree Risk Assessment Limited
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Example 3.

Example 2.
Size

Target
Range

1

x

4

Probability of Failure
x

3

Target

Risk of Harm
=

1(2T)/50,000

Range

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.

3

Size
x

3

Probability of Failure
x

3

Risk of Harm
=

1/500,000

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 1/1,000 (PoF
Range 3). The Risk of Harm is calculated as 1/500,000
(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 (1/1,000,000)
is estimated at £350. To establish whether this is a
proportionate cost of risk control, the following
equation is applied. £2,000,000 (VOSL) x 1/500,000 =
£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.

Having an average occupancy of two people, the Risk
of Harm 1(2T)/50,000 (yellow) represents a twofold
increase in the magnitude of the consequence and is
therefore equivalent to a Risk of Harm 1/20,000
(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.
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