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[bookmark: DrawingEnd]RECOMMENDATIONS

Oak T1 –Reduce height from 16.5m to circa 14m and Reduce lateral RADIUS to 8m which would leave a lateral SPREAD of 16m leaving balanced crown, leaving a well-balanced crown (in accordance with BRE IP7/06 “Pruning trees to reduce water use” to mitigate root induced clay shrinkage subsidence.

INTRODUCTION 
[bookmark: Instructorname]We have been asked by insurers to comment on movement that has taken place to the above property. This report outlines the arboricultural issues and provides justifications for the recommended works. This report should be read in conjunction with the MWA Arboricultural Appraisal Rereport dated 12/04/2023

TECHNICAL CIRCUMSTANCES
[bookmark: TechnicalCircumstances]The damage was first noticed in September 2022 and hence Insurers were notified.

HISTORY & TIMESCALE

[bookmark: Built]Date of Construction	Circa 1920
[bookmark: DamageNoticed]Damage First Noticed	15 September 2022
[bookmark: WorksStart][bookmark: AnticipatedStart][bookmark: CompletionStart][bookmark: WorksEnd]
					
TOPOGRAPHY
[bookmark: Site]The property occupies a level site with no unusual or adverse topographic features.

OBSERVATIONS 
[bookmark: Focalpoint]The damage of concern affects the rear kitchen and through lounge of the property with external cracks to the rear elevation.

CATEGORY
Damage Internally: Kitchen - Horizontal cracks across the ceiling - 1-2mm wide. Vertical cracks 1/2mm wide to right of door to lounge and to right of external side door.

Through Lounge - Vertical crack 3mm wide to left side of door to kitchen and vertical crack 1/2mm
wide to right side of door to kitchen. Horizontal cracks across the ceiling 1/2mm wide. Vertical
crack -1mm wide above door to hall. Vertical crack - 1mm wide above gap to front section of
lounge.

Damage Externally: Vertical cracks 2mm wide above and around side door to kitchen and side door to garage.

Maximum Crack: 3mm
Damage Category: BRE Category 2 (Slight damage with cracks up to 5.0mm wide)

GEOLOGY & SOIL
Reference to the British Geological Survey online viewer confirms that the geology comprises of London Clay.

[image: A map of a geolography

Description automatically generated]

London Clay can significantly change in volume due to seasonal variations in moisture content, particularly if influenced by tree roots extracting moisture.

VEGETATION
[bookmark: Trees]There are trees and shrubs nearby, some with roots that may extend beneath the foundations.  The following are of particular interest and recommendations have been made to provide a remedy to the damage:- 

[image: ]
Tree roots can be troublesome in cohesive (clay) soils because they can induce volumetric change. They are rarely troublesome in non-cohesive soils (sands and gravels etc.) other than when they enter drains, in which case blockages can ensue. 


PHOTOGRAPHS

[bookmark: PictureBookmark6][image: ]


VEGETATION INFLUENCE
[bookmark: Treedetail]According to the standard published work on the subject (Cutler, D.F. and I.B.K. Richardson, (1989) further confirmed by Mercer, Reeves & O’Callaghan (2011) in shrinkable clay soils, Oak species are capable of causing subsidence damage at distances up to 30m, with 75% of cases occurring where the tree was within 18m. The Oak T1, at only 14m, is therefore well within its species’ potential rooting and influencing distance of the building and would be capable of causing seasonal soil drying beneath foundations. 
[bookmark: InvestigationsHeader][bookmark: Drains]
PATTERN OF MOVEMENT
Damage was observed to occur during September 2022 during a time of year when soil moisture deficits due to tree root activity would be reaching their peak. 

The area of movement and damage is consistent with the locations of the subject Oak T1 and this is by far the most significant item of vegetation nearby that is likely to be causal.

The pattern of movement is entirely consistent with the seasonal, cyclical influence of tree roots on soil moisture, foundations moving down during summer months when roots are active and extracting soil moisture, then returning to recovery and uplift as soil moisture increases during winter when tree roots are inactive.


DISCUSSION
[bookmark: Discussion]The pattern and nature of the cracks is indicative of an episode of subsidence. The cause of movement is clearly attributable clay shrinkage exacerbated by tree root activity.

The timing of the event, at a time of year when soil moisture deficits due to tree root activity would be reaching their peak.

The presence of shrinkable clay beneath the foundations and the proximity of vegetation where there is damage indicates the shrinkage to be root induced. This is a commonly encountered problem and probably accounts for around 70% of subsidence claims notified to insurers. 

TREE AGE

The subject tree appears to pre-date the construction of the damaged structure therefore there is a theoretical risk of adverse soil heave occurring if the tree was to be removed entirely. 


MITIGATION OPTIONS

Tree reduction option - Pruning is generally unreliable as a means of controlling water uptake. Whilst the tree remains, even if heavily pruned, damage is likely to continue or worsen, as the roots will continue to extract moisture from beneath foundations of the damaged building. In any event, the tree is sufficiently close to the structure that even heavy pruning is very unlikely to reduce root moisture uptake. There is no linear relationship between foliage volume and the amount of water lost. Being dynamic organisms, trees react to pruning by trying to restore the root to shoot ratio by producing as many leaves as they can. These new leaves are usually juvenile leaves with a larger surface area and generally more pores on the underside, these pores stay open for longer compared to an unpruned tree and increase the degree of water uptake by the roots. Research has shown that even a heavily pruned tree will quickly return to absorbing soil moisture and the seasonal movement and damage will continue. This is particularly the case with the subject Oak trees due to their size, age and species characteristics, and this species grows back successfully following pruning. 

The publication “CONTROLLING WATER USE OF TREES TO ALLEVIATE SUBSIDENCE RISK” © 2004 BRE on behalf of the Link Consortium for Horticulture Link Project No. 212 concluded that:

• For practical soil moisture conservation, severe crown-reduction 70-90% of crown volume would have to be applied. Reduction of up to 50% crown volume is not consistently effective for decreasing soil drying.

• To ensure a continued decrease in canopy leaf area and maximise the period of soil moisture conservation, crown reductions should be repeated on a regular managed cycle with an interval based on monitoring re-growth.

We would also refer to the “Pilot study to determine the feasibility of using existing claims data to determine the impact of tree pruning on subsidence incidents on swelling clay soils” Hipps & Atkinson 2014
Conclusions of that publication are as follows:
“1. Nine cases were studied
2. In three cases pruning eliminated foundation movement
3. In four cases pruning reduced foundation movement
4. In two cases pruning had no effect
Pruning can be used as a reasonable way of minimising risk and preventing first instance of subsidence: (30% linear crown reduction every two years).
However, if pruning rather than felling is desirable then 40 – 50% linear crown reduction is required.”

Root barrier option - Root pruning as a form of mitigation is inherently unreliable as the level of excavation required could include many cubic meters of soil to be guaranteed to have removed all roots causing a nuisance, to effect such a remedy might materially make the tree unsafe or so biologically damaged as to destroy the amenity being the subject of the attempted remedy. Also, new roots will immediately seek to colonise the soil subject to the root cutting and the nuisance will recur. Due to the juxtaposition of T1 in relation to the damage, a root barrier would not be practical to instal. 

Underpinning – if the tree was to continue causing seasonal soil drying following pruning then the only appropriate solution would be underpinning to stabilise foundations, the cost of which is currently estimated at £60,000. The current reserve for superstructure repairs only is £5,000.

Tree removal – The removal of any trees that are causal or contributory will allow the soil beneath foundations to rehydrate and to recover its original moisture content. However, due to a theoretical risk of adverse soil heave occurring if the tree is removed, crown reduction pruning has been recommended as a potential remedy. If crown reduction pruning fails to provide an effective remedy then soil testing and heave calculations would be required prior to considering entire removal of the tree.

Drains - There are apparent issues in relation to drains, but soil softening/washing by an escape of water is not considered to be a factor in the damage.


RECOMMENDATIONS

[bookmark: Recommendations]Oak T1 –Reduce height from 16.5m to circa 14m and Reduce lateral RADIUS to 8m which would leave a lateral SPREAD of 16m leaving balanced crown, leaving a well-balanced crown (in accordance with BRE IP7/06 “Pruning trees to reduce water use” to mitigate root induced clay shrinkage subsidence. (subject to TPO consent being granted).

Statutory Controls – The Oak T1 is covered by a Tree Preservation Order administered by the London Borough of Hillingdon, therefore an application is required and consent needs to be granted prior to any tree works occurring.

The tree is located within the rear garden of the risk address.

RESERVES

Superstructure repairs - £5,000
Estimated Engineering solutions - £60,000


Yours faithfully


Chris Davies Dip.Arb.(RFS), F.Arbor.A
Arboricultural Consultant - Subsidence Team
Crawford & Company
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