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1.0 Introduction 
 
 
1.1 Scope 
 
1.1.1 This report has been prepared by Treework Environmental Practice (TEP) on behalf of 

Bristol Street Trees. An initial site visit was undertaken by Neville Fay in January 2008 
and initial observations on the trees were provided following a site visit on 29th January 
2008 and summarised in an email of 30th January 2008. The scope of this report was 
outlined in an email from Neville Fay on 11th June 2008 and a fee proposal was provided 
to Vassili Papastavrou on 19th June 2008 by Luke Fay. An order was confirmed by Vassili 
Papastavrou on 23rd June 2008. 

 
1.1.2 TEP has been instructed by Bristol Street Trees to undertake a site visit and to prepare and 

provide an arboricultural report to include an assessment of four mature, common ash 
trees (Fraxinus excelsior) recommended for removal by Bristol City Council within 
Redland Green Park. 

 
1.1.3 TEP is a nationally respected arboricultural consultancy practice, specialising in the 

management of veteran and ancient trees. The practice has a proven track record in 
advising national organisations and councils on tree risk management policy and strategy 
including the design and implementation of large scale tree risk surveys. TEP has been 
particularly influential within the industry through the TEP Seminar Series, and in terms 
of risk posed by trees, specifically through Seminars VI and VIII The Future of Tree Risk 
Management (Parts 1 and 2). These seminars have brought the arboricultural industry into 
close contact with the risk management industry and have been intimately involved in the 
process now being driven by the Tree Safety Group in shaping industry policy towards the 
management of tree risk in the UK. 

 
1.1.4 This report has been prepared by a Quantified Tree Risk Assessment licensed user. TEP is 

the only UK member of the SAG Baumstatik group and have hosted a number of seminars 
promoting the use of Static Integrated Assessment, wind load analysis and the Pulling Test 
within the UK since 2003. 

 
 
1.2 Purpose of the Report 
 
1.2.1 This report is intended to assess the future of the four ash trees in relation to the risks 

posed and to the amenity value provided by the trees. 
 
1.2.2 Specifically, this report and the accompanying information is supplied in order to: 
 

• Assess the risk of harm to users of Redland Green Park for each tree by applying 
Quantified Tree Risk Assessment (QTRA) 

 
• Assess the value of each tree in terms of the amenity offered by each tree using the 

Capital Asset Valuation for Amenity Trees (CAVAT) system 
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• Provide remedial tree surgery recommendations appropriate to manage the assessed 
risk of harm posed by each tree subject to the assessed amenity value of each tree 

 
• Provide an estimate of likely costs involved in undertaking the recommended remedial 

action for each tree in order for a cost-benefit analysis to be undertaken with regard to 
the most desirable course of action to be taken 

 
1.2.3 No assessment of the habitat or biodiversity supported by the trees was undertaken nor has 

been referred to within this report. Trees have been assessed purely on the public amenity 
value provided and the risks posed. 

 
 
1.3 Documents Provided to Treework Environmental Practice 
 
1.3.1 Note on a simple usage survey of the area of Redland Green in the vicinity of Trees 1-4 

for input into a Quantified Tree Risk Assessment (QTRA). Vassili Papastavrou and 
Russell Leaper. 

 
1.3.2 Arboricultural Survey Redland Green Park. Leigh Cadogan, Russell Horsey and Stuart 

Swann, Bristol City Council. 
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2.0 Methodology 
 
 
2.1 Introduction 
 
2.1.1 The scope of the assessment has required the application of a number of methodologies in 

order to assess the level of risk of harm posed, as well as the amenity value to the 
community offered by each tree. A brief description of the methodologies applied within 
this report is presented below. 

 
 
2.2 Site Visit and Tree Assessment 
 
2.2.1 A site visit was undertaken on 7th June 2008 accompanied by Vassili Papastavrou to 

identify the trees and to briefly discuss the history of Bristol Street Trees involvement 
with the proposed removal of the four trees in question. A further site visit was undertaken 
on 21st July 2008 in order to collect data and to assess the trees. 

 
2.2.2 The inspection took place from ground level aided by the Visual Tree Assessment method 

(Mattheck and Breloer, 1994). 
 
2.2.3 Casual observations were made regarding the level of use by members of the public 

between late morning and late afternoon, during the day of the survey, to supplement the 
data collected in the usage survey undertaken by Papastavrou and Leaper. 

 
2.2.4 Weather conditions at the time of survey were warm and sunny. 
 
 
2.3 Data Collection 
 
2.3.1 Basic data was collected relating to tree dimensions – tree height, stem diameter at breast 

height (1.3m) and estimated stem diameters of parts likely to fail. 
 
2.3.2 Notes were recorded relating to crown structure, stem and limb faults as well as tree 

vitality and evidence of management history. 
 
2.3.3 Photographs were taken of each tree and the surrounding area. 
 
 
2.4 Quantified Tree Risk Assessment 
 
2.4.1 Quantified Tree Risk Assessment (QTRA) (Ellison, 2005) is generally accepted within the 

arboricultural industry as an appropriate risk assessment tool to assist either in reaching 
decisions regarding the future management of a tree identified to have significant faults, or 
to identify the appropriate interval between, or intensity of, tree inspection regimes. 

 
2.4.2 QTRA is not intended to be predictive but instead estimates the probability of the risk of 

harm to members of the public, property or vehicles (over the period of one year). This is 
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estimated in terms of the likelihood of the event that a tree or tree-part fails and that this 
event coincides with the occupation of the “target” zone (the area likely to be impacted 
were a tree to fail), by a pedestrian, vehicle or by property. 

 
2.4.3 Risk of harm within the methodology is estimated as the product of the likelihood that the 

target area is occupied, the size of the part most likely to fail (expressed as a fraction of 
the maximum size of part) and the likelihood that the tree or tree part will fail. Within the 
methodology these factors are referred to as the Target Value, the Impact Potential and the 
Probability of Failure. 

 
2.4.4 An assessment of the level of use of Redland Green Park was carried out with reference 

predominantly to the survey undertaken by Papastavrou and Leaper that recorded levels of 
pedestrian use during several days in February 2008. Reference has also been made to 
observations at the time of the site visit regarding the level and nature of use of the park. 
This data has formed the basis for an assessment of the likely level of occupation 
throughout a typical year, taking into account the effect of the time of day and seasonal 
variations on the level and nature of use of the park. 

 
2.4.5 Pedestrian usage within the system is calculated in terms of the number of seconds the 

area beneath a tree is occupied as a fraction of the total number of seconds available. 
QTRA assumes a typical pedestrian would take 5 seconds to pass beneath a tree and the 
usage survey carried out in Redland Green Park assumed cyclists occupied the target zone 
for half this time (2.5 seconds). 

 
2.4.6 Within this report levels of usage have been suggested that represent the maximum likely 

occupation of the target area, and should not be considered to be a realistic representation 
of actual occupation throughout a typical year. As such these estimates are based on the 
worst anticipated case, in order to achieve a level of confidence that the implications of the 
assessment include substantial safety margins. 

 
2.4.7 An assessment of the bole and crown structure of each tree was undertaken in order to 

identify the size of the part within each tree considered as posing the highest risk of 
failure. 

 
2.4.8 An estimate of the likelihood of failure of the part most likely to fail was undertaken. 

Where complete tree failure (breakage of the bole between ground level and 
approximately 3m) was considered to be the most likely event (rather than the shedding of 
limbs) then a Statics Integrated Assessment (SIA) was undertaken to assist in reaching a 
decision regarding the likelihood of failure within one year. 

 
2.4.9 The risk of harm estimated using QTRA should be interpreted with reference to the 

Tolerability of Risk framework (HSE, 2001). Briefly this recommended that risks 
identified as higher than 1/10,000 should be considered as unacceptable with appropriate 
management introduced in order to reduce risks to within a region that can be considered 
to be tolerable (between 1/10,000 and 1/1,000,000). Risks lower than 1/1,000,000 should 
be considered to be broadly acceptable and resources should not be allocated to reduce 
these further. 
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2.5 Statics Integrated Assessment 
 
2.5.1 Statics Integrated Assessment (SIA) is a methodology that applies the engineering concept 

of Statics to assess the structural ability of a tree to withstand a threshold wind load (Sinn 
and Wessolly, 1989) and (Wessolly, 1995). The methodology can be applied to an 
assessment of the structural stability of the main stem only (i.e. it cannot be applied to the 
failure or shedding of aerial parts). 

 
2.5.2 In brief, SIA takes into account an estimate of the bending moment the stem of the tree is 

expected to be subjected to during a Beaufort Force 12 gale (64 knots, 33m/s, 188.5km/h 
or 74mph), the geometry or dimensions of the stem and the material properties of the 
wood of the species in question. 

 
2.5.3 SIA consequently takes into account the three factors determining the stability of any 

structure required to carry loads – Load, Geometry and Material Properties. 
 
2.5.4 A maximum bending moment is estimated using the reference wind speed acting on one 

of four representative crown shapes, with a crown height (and therefore lever arm) 
determined from a tree height measurement. A number of factors including the drag 
coefficient for the species and the level of shelter assessed for the location of the tree are 
included in the estimation. 

 
2.5.5 The modulus of elasticity for the species being assessed is referenced from the Stuttgart 

Strength Catalogue (Brudi and van Wassenaer, 2002) and applied within the calculations 
together with the diameter of the stem during the SIA analysis. 

 
2.5.6 Statics Integrated Assessment presents several values to assist in an assessment of the 

likelihood of stem failure. Firstly, a minimum stem diameter at breast height is presented. 
This represents the minimum stem diameter that a tree of the species specified and with a 
representative crown size and height consistent with the tree being assessed would require 
to just remain standing during the threshold wind speed. 

 
2.5.7 Secondly, a basic safety figure represents the ratio of the measured stem diameter to this 

minimum diameter in terms of carrying capacity. (For example: A ratio of measured to 
minimum stem diameter of 1.3 is equivalent to a basic safety of 200% – the measured 
stem has twice the carrying capacity required). A basic safety of 150% is considered to be 
the minimum acceptable safety margin. 

 
2.5.8 Thirdly a minimum residual wall figure estimates the extent of decay the measured stem 

can tolerate if the external diameter of the bole is greater than the minimum diameter 
required to support the crown during the threshold wind speed. 

 
 
2.6 Capital Asset Valuation for Amenity Trees 
 
2.6.1 Capital Asset Valuation for Amenity Trees (CAVAT) (Neilan, 2008) is a system designed 

to allocate a monetary value to trees based predominantly on tree stem diameter and 
borrowing largely from the Council of Tree and Landscape Appraisers (CTLA) 
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methodology. Both systems use the depreciation cost method as a basis for calculation 
whereby the area of the stem (calculated from diameter measured at breast height) of the 
subject tree is compared to the unit area of a replacement planted tree. 

 
2.6.2 CAVAT differs from CTLA in that whilst the latter system attempts to express the private 

value of the tree to the tree’s owner, CAVAT treats trees as public assets and adjusts the 
basic value derived from stem area by factors relating to the amenity value accrued to 
members of the public. 

 
2.6.3 The Basic Value of a tree is calculated by multiplying the stem area by a factor (currently 

£12.55) calculated to reflect the nursery purchase cost (in terms of the cost of each square 
centimetre of stem), as well as the planting and establishment cost (but not after-care) of a 
newly planted replacement tree. The Unit Value Factor has been calculated for a basket of 
the most commonly planted representative species and was set at £5.02 in 2007/8 
increased by 150% to reflect planting and establishment costs to reach a national unit area 
value of £12.55 in 2007/8. 

 
2.6.4 The Basic Value is adjusted to take into account the volume of the public likely to benefit 

from the amenity offered by the tree through adjustment by a factor represented by the 
Community Tree Index (CIT) based on adjacent population density. 

 
2.6.5 A further number of adjustments are made, within specific categories, to reflect the 

accessibility of the tree to the public, the functional value of the tree (the size and foliar 
condition of the crown compared to a typical tree of the same species), the adjusted value 
of the tree (in terms of special features and appropriateness of the tree to the location), and 
the Safe Life Expectancy (SLE) of the tree. 

 
2.6.6 Critically no adjustments are made within these categories for structural condition, rather, 

remedial works to manage the risks posed to an acceptable level are assessed in terms of 
the impact these would have on the functional value and SLE of the tree. 

 
2.6.7 Safe Life Expectancy is based on the methodology proposed by Barrell (1993) for an 

assessment of the remaining contribution in years that a tree can offer within a site in the 
context of a proposed development project. SLE should not be interpreted literally as the 
remaining life of a tree. The SLE for the trees assessed within this report have been chosen 
to represent the minimum contribution that a tree is assessed to be able to offer with basic 
management, rather than the contribution that a tree could be expected to offer in order 
that there is not likely to be any dispute regarding the category chosen. 
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3.0 Results 
 
 
3.1 General Site Description 
 
3.1.1 Redland Green Park is an urban park surrounded by residential streets, a school and an 

area of allotments and is located between Cossins Road / Greendale Road to the north, St 
Oswalds Road to the south-west and Redland Green Road to the south. Access is via an 
entrance on Cossins Road and Redland Green Road with a main unsegregated footpath 
and cyclepath running on a broadly northwest -southeast axis through the park. 

 
3.1.2 Public facilities within the park include a bowling green and a children’s playground (in 

the south). Public usage includes dog-walkers and general recreational use of the open 
space (particularly within the northern half of the park). However, a major element of 
public usage appears to be as a thoroughfare / short-cut between Westbury Park and 
Redland, presumably for access to the nearby school as well as for commuters. 

 
3.1.3 Access to a large area of allotments adjacent to the park, to the east, is available from the 

main footpath in the centre of the park. 
 
3.1.4 The trees assessed for removal have been identified by Bristol City Council as T1 to T4 

and are identified on the map in Appendix F. T1 and T2 are immediately south- west and 
adjacent to the main footpath linking the north and south entrances to the park and are 
broadly in the centre of the park. Tree T3 is adjacent and to the south-west of T2 at the 
park boundary and overhangs the end of the large rear garden of a neighbouring property 
in St Oswalds Road. Tree T4 is adjacent to the south-western park boundary overhanging 
the large rear garden of a residential property in St Oswalds Road. 

 
 
3.2 Tree T1 Fraxinus excelsior 
 
3.2.1 Tree T1 is a veteran ash with a history of shedding crown limbs. All historic second order 

crown limbs appear to have been shed in the past at distances of between 2m and 8m from 
the bole. The current crown is made up exclusively of adventitious regrowth from the 
shattered surfaces of the shed limbs and from epicormic growth within the crown 
(Appendix E, Plates 1 and 2). 

 
3.2.2 The tree was measured as 20m high when measuring to the eccentric spire. However the 

majority of the crown is much lower at an extent of 16m with only one stem projected 
above the crown to 20m (Appendix E, Plate 3). Stem diameter (dbh) was measured as 
78cm. 

 
3.2.3 A notable seam of dysfunctional cambium was noted to be present from ground level to 

approximately 4-5m where a second order limb has been pruned or has died and been 
removed. A further limb has been similarly removed above this and a hole within the bole 
in this region suggests some decay is present at this height. About the dysfunctional tissue 
associated with these two branch stubs early signs of a fungal fruiting body are present, 
possibly Phellinus sp. (Appendix E, Plates 4 and 5). If this fruiting body does develop and 
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become positively identified as Phellinus sp. body then this would be considered as a rare 
form of habitat. Despite the seam of dysfunctional cambium and region of decay on the 
south-west aspect, the remainder of the stem on all other aspects appeared to be sound 
when tested with a sounding mallet and manual probe. 

 
3.2.4 The apical upper crown stem was noted to be faulted with decay arising from a historic 

wound, and holes within the decayed core (Appendix E, Plate 6). However, this stem 
supports only a small group of limbs. 

 
3.2.5 The tree was considered to be of high vitality, has demonstrated a strong vegetative 

response to the historic loss of crown parts as well as highly vigorous adaptive growth and 
callusing about wounds and at the regions of stem breakage. 

 
3.2.6 A recent region of dieback to the south-west, above the dysfunctional cambium, as well as 

a small diameter dead limb, were observed. These are likely to be related to the seam of 
dysfunctional cambium below and it is not anticipated that the dieback would affect other 
aspects of the crown. 

 
3.2.7 There are two issues relating to the risks posed by the tree; the possibility of stem 

breakage and consequent whole tree failure or the possibility of the shedding of regrowth 
from attachment points. (Second order limbs are not likely to be shed further due to the 
massive weight and extent reduction already achieved through natural processes). 

 
3.2.8 A Statics Integrated Assessment demonstrates that whole tree failure through stem 

breakage is not likely. When assessed as though the tree has a full crown, 20m high, in a 
fully exposed location the minimum stem diameter required to support the crown in a 
Force 12 gale would be 52cm. The basic safety for a stem of 78cm would therefore be 
282% and a minimum residual wall would be 5cm. Analysis of several scenarios is 
presented in rows 5-8 of the table in Appendix B. Rows 7 and 8 of this table show the 
analysis as if the eccentric stem was removed and the analysis was undertaken with a 
crown height of 16m. 

 
3.2.9 Rows 13 and 14 in the table in Appendix B present further calculations to show that even 

taking into account an open-sectioned bole (consistent with the long-term development of 
decay associated with the dead seam of cambium to the south-west) and assuming a 20m 
full crown, fully exposed with a wind load applied parallel to the opening of such a cross-
section (the weakest load bearing situation) the basic safety is still acceptable at 152%. 

 
3.2.10 The estimated level of public use of the main footpath adjacent to T1 is presented in the 

table in Appendix A1. The levels of use are significantly higher than may be at first 
assessed from a site visit outside the peak school-run / commuter periods. A probability of 
occupation or Target value of 1/13 is applied in the QTRA. 

 
3.2.11 The resulting risk of harm, as presented in the table in Appendix A1 considering whole 

tree failure, and assuming a probability of failure of 1/1,000 (consistent with a relatively 
low likelihood of failure as demonstrated in sections 3.2.8 - 3.2.9) is 1/13,012. 
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3.2.12 A risk of harm from small diameter regrowth failure at the point of attachment, with a 
higher likelihood of failure (1/50), but a lower impact potential (1/30) would be 1/19,644 
(Appendix A1). 

 
3.2.13 Recommendations are presented in Section 4.2 that would further manage and reduce the 

risk of harm posed by tree T1 and improve the prospects for long-term safe retention. 
Were such remedial works undertaken the tree is considered to have a SLE of at least 20-
40 years. 

 
3.2.14 An evaluation of the amenity value of the tree according to CAVAT is presented in 

Appendix C1 and the implications of the value of the tree discussed in Section 5.2. 
 
 
3.3 Tree T2 Fraxinus excelsior 
 
3.3.1 Tree T2 is an over-mature ash (Fraxinus excelsior) with a stem diameter at breast height 

(dbh at 1.3m) of 120cm and a large spreading crown with heavy branch weight. Tree 
height was estimated at 25m although accurate measurement was found to be difficult due 
to the topography surrounding the tree. An over-estimate of the height has been assigned 
to the tree. Two principal stems develop at approximately 4m from ground level 
(Appendix E, Plate 7). The tree was noted to lean at a moderate angle to the north-east 
towards the footpath. Major stems overhang the footpath. 

 
3.3.2 Ivy was noted to be present from ground level to 6-7m on the south-east aspect of the bole 

and into the crown. The presence of ivy restricted the accuracy of the dbh measurement 
and though the ivy was partially cleared, vegetation obscured the bole in terms of a 
thorough investigation for the presence of decay or fungal fruiting bodies. Epicormic 
growth at the base and a collection of debris and soil between buttresses on the south-west 
aspect of the bole further partially obscured the stem for inspection. However use of a 
sounding mallet and metal probe revealed no obvious or significant regions of decay from 
ground level to 2m. 

 
3.3.3 Minor deadwood was noted within the crown. A number of historic cavities in second and 

third order branching were observed. It is suspected that these have developed from 
historic pruning wounds, or from the dieback and shedding of dead limbs, rather than from 
storm damage to healthy limbs. One fresh fruiting body of Inonotus hispidus was noted at 
a cavity on the eastern principal stem 6-7m from the origin of the stem (a fork at 4m from 
ground level) (Appendix E, Plate 8). A further historic fruiting body was noted on a third 
order stem on the central / western aspect of the crown (Appendix E, Plate 9). It is likely 
that a number of other cavities support Inonotus hispidus and that there is a degree of 
coalescence of decay within a number of stems between cavities. It is also possible that 
other decay causing organisms may be present within the tree either independent of or 
related to the colonisation by Inonotus hispidus. 

 
3.3.4 One small torn limb, with well-developed callous growth was observed on the north-

eastern aspect of the crown overhanging the footpath (Appendix E, Plate 10). Historic 
well-developed epicormic growth is present throughout the crown (Appendix E, Plate 11). 
No principal crown limbs appear to have been shed to date. 
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3.3.5 The tree is considered to be of high vitality, and has produced moderately vigorous 
adaptive growth about regions of historically shed small crown limbs. The historic 
development of internal reiterative and epicormic growth is a further indication of the high 
level of vitality of this tree. 

 
3.3.6 A Statics Integrated Assessment for tree T2 is presented in the table in Appendix B. Rows 

1 and 2 of the table illustrate two scenarios – depending on the level of exposure the tree is 
suspected to be subjected to (fully exposed in the open countryside or sheltered within a 
city). The results show that the tree has a high basic safety (in terms of stem breakage at 
the base) even when assessed to be fully exposed to a threshold wind speed. 

 
3.3.7 However it is suspected that the area of Redland Green Park is significantly sheltered with 

wind pressure during a storm being reduced by adjacent structures. In addition trees T1 
and T2 are both growing near the bottom of a slope, so are surrounded by higher ground 
levels, likely to further improve the safety margins suggested by the Statics Integrated 
Analysis. 

 
3.3.8 An ash tree 25m high, with a fully developed spreading crown theoretically requires a 

stem of only 67cm diameter to survive a gale consistent with the threshold wind speed 
(33m/s). Tree T2 with a measured stem diameter of 120cm therefore has a carrying 
capacity of 520% of the minimum (the margin for safety exceeds 5) and therefore can 
afford basal decay equivalent to and up to a minimum residual wall thickness of 4cm 
(worse case, fully exposed scenario). Site observations using manual aids indicate that any 
basal decay that may be present does not reach such a critical value. 

 
3.3.9 In view of the high basic safety for complete tree failure the most likely failure to occur 

would be the shedding of crown parts consistent with a tree of this species colonised by 
Inonotus hispidus. Lonsdale (1999) identifies Inonotus hispidus as a decay fungus in 
Fraxinus excelsior causing simultaneous white-rot of particular concern due to the poorly 
lignified medullary rays within ash resulting in a high likelihood of limb shedding at early 
stages of decay. It is also noted that Inonotus hispidus has the ability to colonise sapwood 
locally causing canker and sunken areas of cambium. 

 
3.3.10 Crown stems with diameters of up to 450mm are considered to be most likely to be shed, 

particularly the heavy extended principal stem to the east. Within the QTRA calculation 
the Impact Potential for this tree is consequently 450mm or1/2 as presented in Appendix 
A2. 

 
3.3.11 Although it may be considered that there is a “high” likelihood of limb shedding (section 

3.2.9) the probability of failure considered when carrying out QTRA is the likelihood that 
a tree will shed a limb over the next year. Tree failure is a rare event. A probability of 
1/100 may be considered to be a high likelihood of failure such that of 100 similar ash 
trees one tree would be expected to shed a limb over the next year. 

 
3.3.12 The level of public usage about T2 is assumed to be the same as that about T1 and is 

presented in Appendix A2. A probability of occupation or Target value of 1/13 is applied 
in the QTRA calculation as described in 3.2.10 above. 
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3.3.13 The resulting risk of harm from the application of a QTRA is calculated to be 1/2,638. 
This can be considered to be an unacceptable level of risk (see section 2.4.8). 

 
3.3.14 Remedial tree surgery measures are proposed in Section 4.2. It is considered reasonable 

that a moderate level of reduction in the weight and extent of major limbs throughout the 
crown of T2 would reduce the probability of failure of this tree to 1/500 and the 
corresponding risk of harm to 1/13,192. The Safe Life Expectancy with a moderate input 
of resources is estimated to be at least 20-40 years. With a commitment to manage the tree 
through the early and mid-veteran stages the SLE is likely to exceed 80 years. 

 
3.3.15 An evaluation of the amenity value of the tree according to CAVAT is presented in 

Appendix C2 and the implications of the value of the tree discussed in Section 5.2. 
 
 
3.4 Tree T3 Fraxinus excelsior 
 
3.4.1 Tree T3 has historically shed the majority of its crown framework and the crown consists 

of sparse epicormic regrowth supported on decayed, truncated crown limbs. Regrowth was 
assessed to reach a height of approximately 16-18m and stem diameter (dbh) was 
measured at 64cm. Crown limbs of a diameter of 25-30cm arise from the bole at 6m. 
(Appendix E, Plate 12). 

 
3.4.2 The tree is of low vitality with a minimal number of historic epicormic shoots arising from 

each crown stem and is suppressed by neighbouring trees. 
 
3.4.3 Damaged roots adjacent to the track on the north-east aspect and a historic cavity within 

the roots to the north-east was noted. 
 
3.4.4 The tree is situated at the boundary of the park overhanging the rear garden of a 

neighbouring residential property. However, the length of the garden and the vegetation 
beneath T3 suggest that little, if any, occupation takes place beneath the tree to the south. 

 
3.4.5 Public usage beneath the tree is restricted to a worn track likely to be used by mountain 

bikes and recreational pedestrians (rather than commuters) (Appendix E, Plate 13). Data 
from the survey undertaken by Papastavrou and Leaper revealed very low levels of use 
along this track. Interpretation of the usage data is presented in Appendix A3. Even when 
allocating much higher levels of use than were observed a level of occupation of 1/135 is 
reached. 

 
3.4.6 A risk of harm of 1/10,130 is calculated in Appendix A3, assuming failure of crown limbs 

of 350mm diameter with a relatively high likelihood of failure of 1/20. 
 
3.4.7 Due to the low level of vitality, the minimal crown live growth and the suppression of T3 

by neighbouring trees it is not considered possible to carry out any remedial works to 
increase the chances of survival of the tree. The SLE of the tree is considered to be 
between 5 and 10 years Although it would be possible to retain the tree unmanaged in 
terms of the risk of harm posed management of the tree as a monolith for habitat is 
preferable and recommendations are presented in Section 4.4. 
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3.5 Tree T4 Fraxinus excelsior 
 
3.5.1 Tree T4 is a mature twin-stemmed ash with a massive, well-buttressed, bole (beneath the 

fork) supporting stems of 60cm (north-west) and 70cm (south-east). The tree has been 
heavily reduced to a height of 17.5m. (Appendix E, Plate 14). 

 
3.5.2 The tree has responded vigorously to the recent crown reduction of 30% or more 

suspected to have been undertaken within the past 2-4 years, with extensive adventitious 
regrowth arising from the cut surfaces and dense epicormic growth throughout the crown 
(Appendix E, Plates 15 and 16). The tree is considered to have high vitality; the regrowth 
following the heavy crown reduction is not considered to be a temporary stress-related 
response to the pruning operation. 

 
3.5.3 A cavity is present within the bole to the north-east between the two forks arising from the 

historic removal or shedding of a sub-dominant stem (Appendix E, Plate 17). Decay 
extends into the bole. However extensive callusing about the wound and the relatively 
small diameter (when compared to the size of the bole) of the removed stem suggests that 
the decay is restricted to a moderate extent. 

 
3.5.4 A Statics Integrated Assessment is presented in the table in Appendix B. Assessed with a 

tree height of 18m and full exposure the minimum diameter required to support the crown 
would be 43cm, such that the smaller stem (60cm dbh) would have a basic safety of 
216%. A minimal residual wall of 5.3cm would be required. Beneath the fork the diameter 
of the bole is massively increased allowing confidence that the small region of decay 
associated with the cavity to the north is not likely to lead to stem failure. Investigations 
with a sounding mallet and metal probe further support the minimal significance of the 
small cavity. 

 
3.5.5 There are unlikely to be a significant number of pedestrians passing beneath the tree. 

However there may be a degree of use beneath the tree in terms of sunbathing and picnics 
during warm weather. An assessment assuming a number of hours of constant occupation 
during warm weather and minimal passage of pedestrians during daylight hours is 
presented in Appendix A4. A maximum level of public occupation or a target value of 
1/20.75 is proposed. (Warm weather is assumed to occur 40% of the year!). 

 
3.5.6 A low likelihood of whole tree failure of 1/500 consistent with the SIA calculations 

presented in section 3.5.4 results in a risk of harm of 1/10,374 (Appendix A4). However 
the target value was derived with the majority of use being recreational rather than related 
to a pedestrian route. Therefore the application of a weather factor of at least 2 is 
appropriate to represent the lower likelihood of occupation within the target area during 
extreme weather events most likely to be associated with tree or limb failure. The resulting 
risk of harm would be 1/20,749. 

 
3.5.7 It is estimated that the tree has a SLE of at least 40-80 years due to the crown management 

works. Having been reduced by BCC good arboricultural practice would require that 
regrowth be managed both to limit the size of the crown sail area and to reduce the weight 
of regrowth with potentially weak attachment points. Recommendations are presented in 
Section 5.5. 
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3.5.8 An evaluation of the amenity value of the tree according to CAVAT is presented in 
Appendix C4 and the implications of the value of the tree discussed in Section 5.5. 

 
 
4.0 Recommendations 
 
 
4.1 General Discussion 
 
4.1.1 Recommendations provided are remedial works that are appropriate to manage the risks 

posed by the trees to a tolerable level or as far as possible whilst having a minimal impact 
on the vitality and long-term health of the tree. Costs for such works are provided within 
the table in Appendix D. Whether such costs are justified in terms of cost-benefit in 
relation to the amenity value of the trees are discussed in Section 5.0. 

 
4.1.2 Whether such works are required in order to manage risks when these risks can be shown 

to be tolerable in terms of the Tolerability of Risk Framework (see Section 2.4.8), is open 
to debate. It can be argued, within the context of a sensible tree risk management policy, 
that, provided risks are not within the unacceptable region of the TOR framework, 
resources can be allocated to a sequence of risk reduction measures in order of priority 
throughout the tree population. 

 
 
4.2 Tree T1 Fraxinus excelsior 
 
4.2.1 In order to preserve the low level of risk of stem breakage the crown should be maintained 

at the current scale. 
 
4.2.2 To minimise the risk of failure of the regrowth arising from weak attachment points, the 

weight and extent of the young growth should be reduced by 10-15% and managed at this 
scale. This will require remedial works at intervals of approximately 5-7 years depending 
on the response of the specimen. 

 
4.2.3 The eccentric stem arising from the centre of the crown to 20m should be removed to 

within the current crown outline at 16m. Habitat associated with the wound cavity and 
decay (including rot holes) can be retained once this no longer supports any crown sail 
area. 

 
 
4.3 Tree T2 Fraxinus excelsior 
 
4.3.1 The historic development of epicormic growth throughout the crown and the moderate to 

high level of vitality suggests that tree T2 will respond well to remedial tree surgery 
works. 

 
4.3.2 The most significant risk of failure is that of the major stem to the east / south-east 

overhanging the footpath. An end-weight reduction of this limb by up to 30% would 
significantly reduce the load, sail area and lever arm of the stem and reduce the likelihood 
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of fracture that may be caused by the action of the Inonotus hispidus. Care should be taken 
to avoid damage to the adjacent young oak directly beneath the limb, adjacent to the path. 

 
4.3.3 There is an additional though relatively low risk of failure of smaller diameter limbs over 

the footpath to the north-east, relating to cavities associated with historic pruning wounds. 
A 10-15% end-weight reduction should be undertaken to these low crown limbs. 

 
4.3.4 To reduce the stress on principal stems a general crown reduction in height and extent of 

approximately 15-20% should be undertaken. 
 
4.3.5 Deadwood should be removed directly over the footpath and reduced in scale elsewhere 

within the crown to minimise the risk of failure. 
 
 
4.4 Tree T3 Fraxinus excelsior 
 
4.4.1 No remedial works are considered appropriate to retain tree T3 as a living specimen. 
 
4.4.2 A reasonable management option would be to retain the habitat offered by the tree as a 

monolith of between 6-8m for up to 10 years, subject to periodic assessments of the extent 
of decay and structural stability. 

 
 
4.5 Tree T4 Fraxinus excelsior 
 
4.5.1 Current works are not considered necessary to manage the risks posed by tree T4 due to 

the recent crown reduction undertaken by Bristol City Council. 
 
4.5.2 Long-term management of the crown scale and extent will be required to minimise the risk 

of the regrowth or epicormic growth from reaching an extent and weight that it may be 
liable to breakage at weak attachment points from cut surfaces. 

 
 
5.0 Conclusions 
 
5.1 General Discussion 
 
5.1.1 The nature of the hazard assessed within each tree together with the likelihood of failure 

of tree parts and the probability that such failure would result in harm to a member of the 
public has been discussed in Section 3.0. 

 
5.1.2 The reliability of the assessment of the level and nature of public usage beneath and 

surrounding the trees has been significantly improved by the survey undertaken by 
Papastavrou and Leaper. 

 
5.1.3 Only tree T2 was assessed to have a risk of harm of greater than 1/10,000 prior to 

management options. Trees T1, T3 and T4 were all assessed to have a risk of harm within 
the Tolerable region of the TOR framework. 
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5.1.4 However, it should be noted firstly that the Risk of Harm figures presented in Appendices 
A1-A4 should not be considered to relate to real or accurate probabilities but represent 
worse-case scenarios. If such levels of risk were consistently recorded for similar trees it is 
clear that the average deaths resulting from tree failure would exceed the current level of 
between 6 and 9 deaths annually. 

 
5.1.5 Secondly, a risk of harm lower than 1/10,000 does not imply that remedial work should 

not be carried out to further reduce the risks posed to the public. Such a decision should be 
based on a cost – benefit analysis. Consequently the assessment of risk, such as the figures 
presented in the Appendices A1-A4, should be considered to be a sequence or priority list 
of works that may be carried out. 

 
 
5.2 Comparison of CAVAT Value and Risk Management Costs for Trees T1-T4 
 
5.2.1 Tree T1 has been assessed to have a CAVAT value of £46,775. Recommended works 

involve a periodic crown reduction of 10-15% to manage the weight of weakly attached 
regrowth, together with an inspection at a two year interval (within a usual scheduled tree 
inspection regime for the park) to monitor vitality. Annual costs for these operations are 
considered to be £130. 

 
5.2.2 Tree T2 has been assessed to have a CAVAT value of £109,292. Recommended works 

would involve periodic crown and weight reductions at intervals of 4 years or greater and 
an inspection at a two year interval within the scheduled tree inspection regime to monitor 
vitality and epicormic growth response in order to specify future works. Annual costs for 
these operations are considered to be £170. 

 
5.2.3 Tree T3 has a low CAVAT value of only £1,514 and is expected to decline significantly 

over 5-10 years regardless of management. It would consequently be reasonable not to 
expend significant resources on management of this tree. Reduction to a monolith at 6m 
would cost a similar amount to felling this tree. Remove of the monolith after 
approximately 10 years would cost an additional £100, or an additional annual cost of £10 
and would provide valuable habitat over the period of retention whilst posing an 
insignificant risk. 

 
5.2.4 Tree T4 has been assessed to have a CAVAT value of £29,496. This tree does not require 

any management at present. However maintenance of the reduced scale of the crown 
would cost £400 every 5 years, an annual cost of £80. No monitoring is believed to be 
necessary for this tree. 
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6.0 Limitations 
 
6.1 Only trees identified as T1, T2, T3, and T4, corresponding to the numbering system 

adopted by Bristol City Council have been considered and assessed within this report. 
 
6.2 This is a preliminary assessment from ground level and observations have been made 

solely from visual inspection for the purposes of assessment in terms relevant to the risks 
posed by the trees. Only binoculars, trowel, mallet and fine manual metal probe have been 
used to aid tree assessment. No invasive or other detailed internal decay detection devices 
have been used in assessing trunk condition. No climbing inspection has been undertaken 
and no information regarding previous or recent aerial crown inspection has been 
considered during the preparation of this report. 

 
6.3 The assessment and the conclusions and recommendations presented within this report 

relate to conditions observed at the time of inspection. Tree growth and development is a 
continual and dynamic process and the effects of any debilitating factors may be 
progressive. An appropriate regime of re-inspection is recommended to take account of 
the likelihood of the development of the tree and tree faults with time. 

 
6.4 The development of fungal fruiting bodies is seasonably variable. The absence of 

observed, external fruiting bodies does not preclude the possibility that additional species 
of fungi are actively present within a tree. 

 
6.5 No documented information has been provided regarding the history of root disturbance or 

severance or changes in local ground conditions (including soil levels and drainage 
patterns etc.) or the location of underground services. 

 
6.6 No samples or materials have been assessed within any laboratory relating to the 

identification of fungi, pest or disease, or to the health and vitality of the trees assessed. 
 
6.7 The assessment of risks within this report are limited to those associated with the 

likelihood of harm to members of the public or to property, arising from falling woody 
parts from the crown of a tree, or from total tree collapse through root plate failure or stem 
breakage. No account has been taken of the effects of leaves, fruit, exudation and insect 
activity associated with trees that may adversely affect people or property, nor have the 
risks associated with the possible toxicity or allergic properties of tree parts, or root-
related or other tree-related nuisance been considered within this report. 

 
6.8 All measurements, including distance, height and stem diameter as well as the description 

of aspect, and proportions are estimates, using instruments to a degree of accuracy 
appropriate for the application of the data. 

 
6.9 The assessment methodologies employed are applied within the framework described in 

the relevant published material and with an appropriate level of training where this is 
available, or where required. No liability is accepted for deficiencies, errors or omissions 
within the fundamental structure of the methodologies employed. 
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6.10 Interpretation of any data collected or provided has been undertaken with the intention of 
considering the worse-case scenario in relation to the risk of tree or limb failure or level of 
public use. Estimates of tree risk and public usage are best estimates based on the current 
data available at the time of assessment. 

 
6.11 This report is the property of the client and relates to the specific circumstances described 

within the body of the assessment. The subsequent use, submission, presentation, or 
publication of this report is the responsibility of the client and no liability will be accepted 
for implications arising from the extraction, alteration, or application of the report or any 
part of the report or of the methodology or data presented within the report. TEP does, 
however, reserve the right to be consulted regarding the intended use of the report where 
this will be made available within the public domain. 
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