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1.0

Instructions and Scope

1.1

An instruction has been received from Mr. Russell Gibbons of VT Four S Ltd to
carry out a detailed hazard evaluation of a single over-mature Beech tree at
Felbridge Primary School. An initial assessment was made during a visit to the site
on 12th March 2013, further to which recommendations were made on appropriate
investigative works. A formal instruction was subsequently received by e-mail on
16th March 2013.

1.2

The scope of the survey and report has been agreed as follows:


Inspection of the tree from ground level using accepted Visual Tree
Assessment (VTA) techniques



A full climbing inspection



Use of a PICUS Sonic Tomograph



Use of a Resistograph F400 Decay Detection Drill



Recommendations on appropriate works



Recommendations on appropriate timescales for any specified works

1.3

Inspection of other trees on the site is beyond the scope of this report.

2.0

Tree Survey Method

2.1

Further to an initial assessment on 12th March 2013, the tree in question was
surveyed on 26th March 2013. A full climbing survey was carried out and
investigations were undertaken using a PICUS Sonic Tomograph and a
Resistograph F400 Decay Detection Drill. A steel probe and a plastic sounding
mallet were also used, both when carrying out the climbing survey and from the
ground.

2.2

Two Sonic Tomograph readings were taken of the trunk of the tree, one at a height
of 150mm (as close to ground level as possible); the other at a height of 1.8m. The
Sonic Tomograph works by recording the time taken for sound waves to pass
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through the tree (usually the trunk at a certain height). The results are interpreted by
proprietary software and displayed as a visual image on a laptop screen or printout. Cavities, decay and structural weaknesses affect the passage of sound waves
and can therefore be detected by the Sonic Tomograph. Different colours are used
to represent sound wood and wood which has been compromised to a greater or
lesser degree. The results can be interpreted by the experienced arboriculturist to
assess internal decay and defects.
2.3

Six drillings were carried out in the trunk of the tree with a Resistograph F400
Decay Detection Drill at a height of 150mm. The drill measures the torque required
to turn a 3mm diameter drill bit (400mm in length in this case) and helps provide an
indication of internal decay. The results are recorded on paper traces which are
marked with a stylus as the drilling is undertaken. As with the Sonic Tomograph, the
results are interpreted by the experienced arboriculturist to assess the nature and
extent of decay and structural weaknesses. This helps to guide recommendations
on appropriate works.
Resistograph F400 Decay Detection Drill in use

2.4

When surveying the tree, a system developed by Nelda Matheny and James Clark
to assess the hazard and risk associated with an individual tree was used
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(maximum hazard rating 12:minimum 3). The hazard rating comprises three
elements. Firstly, the likelihood of failure occurring (minimum risk rating 1:maximum
4). Secondly, the target surrounding the tree (e.g. people and property – minimum
target rating 1:maximum 4). Thirdly, the size of the part likely to fail (e.g. small
branches or the whole tree – minimum part size 1:maximum 4). The numerical
rating for each of the three elements is added together to give the overall hazard
rating. The degree to which the tree is deemed to constitute a hazard (maximum
12:minimum 3) guides recommendations on appropriate tree works. A tree with a
hazard rating of 12 is more hazardous than one with a rating of 3; however, a tree
does not necessarily become a hazard at a rating of 5, 6, 7 or 8. Assessing whether
a tree is dangerous entails taking a variety of factors into account. Extensive
arboricultural experience and understanding of a tree in its surroundings is required
to inform the decision making process.
2.5

The Matheny Clark System described above has long been used by the
International Society of Arboriculture (ISA) and constitutes an established
methodology for assessing hazard and risk in trees. It is relatively ‘broad-brush’ in
nature, but is nevertheless a useful tool in assessing the level of risk presented by
individual trees.

2.6

The height of the tree was measured using a clinometer. The crown spreads at the
four cardinal points (N-E-S-W) were measured using a laser measuring device. The
diameters were measured using a diameter tape. Photographs were taken using a
digital camera.

3.0

Legal Status

3.1

The site is within the administrative jurisdiction of Tandridge District Council. It is not
situated within a Conservation Area and no Tree Preservation Orders apply. There
are also no extant planning conditions relating to trees.

3.2

This information was provided on the telephone by Tandridge District Council on
25th March 2013.

3.3

The implication of this is that it will not be necessary to seek the consent of the
Local Planning Authority (Tandridge District Council) for the carrying out of any tree
works within the curtilage of the site.
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4.0

Description of Site

4.1

The site is a Surrey County Council owned Primary School, situated on the northern
side of Crawley Down Road in Felbridge. Copthorne Road lies to the north.
Location Plan (Hand Drawn – Not to Scale)

5.0

Tree Details

5.1

The key details of the tree are given in the Tree Survey Schedule with
Recommended Tree Works at Appendix 1. Full information regarding the results of
the climbing, Sonic Tomograph and Resistograph F400 Decay Detection Drill
investigations is given in Sections 5.2 – 5.4 below.
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T1 Viewed from West

5.2

Climbing Survey:
It was apparent on climbing the tree that it has been cabled on at least two
occasions in the past. Redundant cable bolts are present on the stems and existing
cables are attached to newer bolts. The existing cables have slackened off and one
of the bolts has become detached.
Existing Cabling (No Longer Effective)
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There is a lesion with associated decay on the upper side of a large (150mm
diameter) lateral branch on the south-western side of the tree at a height of 12m.
The cross-sectional profile of the branch has been compromised, although now the
crown of the tree has been significantly reduced (by 35%), the risk of this branch
failing at the weakened point is considered relatively low.
Lesion with Associated Decay on Upper Side of Branch at 12m (South-West Side)

There is a cavity at a height of 7m in the centre of the crown, associated with the removal
of a large branch in the past. The diameter of the cavity aperture is 150mm and a steel
probe could be pushed into the cavity to a depth of 250mm. There is likely to be a cone of
dead and decaying wood extending towards the tree centre. The risk of the tree failing at
the point of this cavity is considered to be low at the present time.
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Cavity at Height of 7m in Centre of Crown

There are two other cavities lower in the crown at heights of 6.5m and 5m. The former is
on the south-western side and has an aperture diameter of 30mm. A steel probe could be
pushed in to a depth of 150mm. The latter is on the north-western side and has an
aperture diameter of 150mm. A steel probe could be pushed in to a depth of 500mm and a
sporophore of the saprophytic decay fungus Psedotrametes gibbosa is present. This cavity
is of some concern as it extends up and down the tree. This suggests that it has not been
effectively compartmentalised.
Cavities at Heights of 6.5m and 5m
6.5m

5m
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Examination of the lower stem following the climbing survey revealed that a steel probe
could be pushed 150mm into the stem on the south-eastern and western sides at a height
of 1.5m. This suggests that the decay has extended into the points where the stems
diverge. This could have significant structural implications.
Areas Where Steel probe could be pushed in 150mm
SE
Side
W
Side

5.3

Tomograph Results:
Tomograph Images at Heights of 150mm and 1.8m
150mm Height

1.8m Height

N

N
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Tomograph in Use

5.4

Resistograph Results:

Diagrammatic representation of Resistograph drilling results at height of 150mm using
Resistograph F400 Decay Detection Drill. Represents the depth of drillings to the point
where the wood quality began to attenuate. The area in red constitutes the approximate
extent of the compromised area. The actual pattern of decay is three dimensional and is
likely to be in the shape of an upright cone.
Drillings undertaken at 60 degree intervals round circumference of tree, starting with North
as indicated in the diagram below:
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Diameter of tree 1750mm; Radius 875mm; Depth of drilling to compromised wood
(mean) 215mm; t/r ratio (mean) 0.25
6.0

Conclusions and Recommendations

6.1

The tree has become infected by the decay fungus Ganoderma
adspersum/applanatum and the crown has recently been reduced (by
approximately 35%) in response to safety concerns.

6.2

The climbing inspection revealed the presence of several cavities. The only fungus
that is demonstrably associated with these cavities is Pseudotrametes gibbosa, a
sporophore of which is present in the cavity on the north-western side of the tree at
a height of 5m. This fungus is not documented as a cause of structural failure1.
Were the tree to be retained, these cavities would need to be re-inspected and
assessed on an annual basis.

6.3

The existing cabling system in the crown of the tree is redundant and one of the
cable bolts has become detached. Were the tree to be retained, a new (flexible)
cabling system would need to be installed. This is because the tree has been
cabled for many years and will have adapted accordingly in terms of compensatory
growth in response to internal stresses.

1

LONSDALE, D., (1999), The Principles of Tree Hazard Assessment and Management (Research for Amenity Trees No.7).
Stationary Office Books
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6.4

The Sonic Tomograph readings show significant cavities and decay in the main
stem at heights of 150mm and 1.8m. Along with the presence of Ganoderma
sporophores to a height of 1.5m and the results of investigations with a steel probe
at a height of 1.5m, this indicates that decay is present at the point where the stems
of the tree diverge. This is of concern as the stems exhibit poor unions with
significant included bark. There is a risk of failure occurring at the points where the
stems diverge, particularly in-so-far as the stem on the northern side of the tree is
concerned.

6.5

The Resistograph drillings indicate that compromised wood occupies a large part of
the cross sectional area of the stem at a height of 150mm. The ratio of the
thickness of sound wood to the radius of the tree (the t/r ratio) is 0.25, which
indicates that there is significant risk of the tree failing. Field studies have shown
that trees with t/r ratios of less than 0.3-0.32 are much more likely to fail than trees
with higher t/r ratios2. Although the crown of this tree has been significantly
reduced, the t/r ratio of 0.25 still suggests that failure from cross-sectional flattening
could occur.

6.6

The tree is growing in a central location within a school playground. The large stem
on the northern side faces the school entrance and would hit the building if it failed.
The lower stem is decayed and decay is also present at the points where the stems
diverge. There is a risk of the tree failing at the base, at the points where the stems
diverge and higher in the crown at the points of cavities/lesions.

6.7

Even with excavation works around the tree base, it would not be possible to
ascertain with clarity the extent to which structural roots have been affected by the
Ganoderma fungus. Hard surfacing covers the majority of the Root Protection Area
(RPA) of the tree.

6.8

Taking all of the above factors into account, the tree is considered to be
unacceptably hazardous. Use of the Matheny & Clark Hazard Evaluation System
(referred to in Section 2.3 above) produces a score of 12 out of 12. Were the tree to
be retained, the crown would need to be further reduced and cabled and it would
need to be inspected and the decay re-assessed on a regular basis. The works
which would be necessary to enable the tree to be retained with an acceptable

2

MATTHECK, C., and BRELOER, H., (1995), The Body Language of Trees: A Handbook for Failure Analysis (Research for
Amenity Trees No. 4). Stationary Office Books
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degree of safety would reduce its amenity value considerably and the tree is at an
age whereby it would be unlikely to tolerate the extent of these works.
6.9

It is recommended that the tree be removed as soon as possible.
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